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IIPOEKTAPOBAHHE XOJOIMJIBHBIX YCTAHOBOK

FJTABA 1

MCXOTHBIE JAHHBIE JUIA IPOEKTHPOBAHHS XOJIOMMIbHBIX
YCTAHOBOK :

PACYETHBIE NAPAMETPbl HAPYKHOI'0 BO3JIYXA

OT napaMeTpoB HapyXHOrO BO3LyXa 3aBHCHT KOJIHYECTBO TEIVIONPHTOKOB B Ka-
MepHl. YMeHhlIeHNe TEellJIONPHTOKOB H CBA3AHHOE C HHM CHHXKEHHe NOTeph NpONyKTa
OT YCYIIKH JOCTHraercs BKJIOYEHHEM B KOHCTPYKUMIO OTPaxIEHHs AOCTATOYHO MOLL-
HOTO CJIOsl TEeNJIOH30JIALHH.

J1s BLIGOpa HOpMATHBHOrO KO3(HIMEHTA TENIONEPENATH OrPAXKIEHHS XOIOAHb-
HHKa HeoGXO0AHWMO 3HaTb, B KaKOH KJHMaTHYecKOH 30He PACNOJOMKEH XOJOAHJ/LHHK.
KauMaTHUecKyl0 30HY onpelelsiioT N0 CPelHerofoBoil Temmeparype. -Tepputopus
CCCP nennTcss Ha TPH KJIHMaTHYECKHX 30HKL ‘ .

IOKHYIO CO CPEIHErofioBofl TeMnepaTypoi HapyxHoro Boszyxa 9°C u Briue;

CPE/HIO CO CPeJHErojoBOA TeMIepaTypoil Hapy:xHOro Bosnyxa ot 1 go 8°C;

CEBEPHYIO CO CpeRHErofioBoil TeMnepaTypoil HapyxHoro Bosayxa 0°C u Hixe.

HanGoablune TengonpuToky HabMoJlaloTcs B caMmoe Kapkoe BpeMs roja, 9To H
onpeaesiseT BHOOD JeTHefl pacuyeTHOH TeMmepaTyphl HapyKHOTO BO3AyXa. 3Ty TeM-
nepaTypy HaXoAAT IO CpejHeMecsYHOH TemmepaType CaMoOro xapKoro Mecsina c yde-
TOM BJHSIHAS MaKCHMaJbHBX TeMNepaTyp, OTMedaeMHX B 3T0 BpeMsA. Pacuernsie TeM-
nepaTyph HAPYXHOro Bo3jyxa AJA HeKoTopux ropoaosCoserckoro Colosa npuBene-
Hbl B Taba. l.1 _

s pacuera NapoH3OAALHOHHOIO CJ10f, NPeAHA3HAYeHHOro AJIA 3alMTH TenJo-
H30JIAUMH OT NPOHHKHOBEHHs B Hee BJard H3 HapyXHOro BO3AYyXa, HeoOXOIXHMO
3HAThb OTHOCHMTEJbLHYIO BJAXHOCTb BO3JyXa CaMOro IKapKoro JIeTHEro Mecsla
{cm. Taba. 1.1). .

Jins pacueTa MOMHOCTH 060rpeBaTe/IbHLIX YCTPOHACTB, KOTOPHIE HHOTJA NP HMEHSIOT
A o6orpeBa B 3MMHee BPeMsl KaMep XOQJIOAH/ILHUKOB C HYJIEBLIMH TEMIEPATYpaMHy,
TpeGyeTcsl 3HMHsA pacyeTHas TeMIepaTypa HapyXHOro Bosayxa (cM. Tta6a. 1.1).

[Npn HeOOXOXMMOCTH CBEJEHHS O TEMNEPATypaXx M BJIAXKHOCTA BO3AYXa MOXKHO
nonyuuth u3 CHullIl—A.6—72 «CrpontenbHas KJIMMATOJOTHA H reodusukar.

PACYETHAA TEMIEPATYPA BOJbI JUJIA OXJAKRIEHHAA KOHJEHCATOPOB

[pn oGopoTHOM BOJOCHaGKEHHH TeMnepaTypy BOIH IJISl OXJAXKIEHHA KOHJeHca-
TOPOB XOJIOAMJbHBLIX MalUyH NPHHHMAOT Ha 3-—4°C Bhlle TeMnepaTyphl N0 MOKPOMY
TEPMOMETpY, KOTODPYIO OnpefelsioT no d—i-gHarpamMme A4s BJaXHOTO BO3pyXa Ha
nepecedeH ¥ JMHHH NOCTOSHHON SHTAAbIMH, XapaKTepH3ayIollefl COCTOSIHHE HapYKHOro
BO3yXa, C JHHHeH RachimeHHs ¢ = l.



Ta6nanua 1.1

OrtioenTenn- OrHocHTeNk:
Teunepatypa, °C | nvan Brax- Temncparypa, °C | Ras baam-
HocTh, % HoCTb, %
Topog ) lopop, é

x| B g & 8 x| § E

g% z 4 = ga =
Anua-Ara 8,7| 34 | —221 35| 68 I Mypmanck 0,0] 25 | —26| 63 | 86
Apxanreasck 0,8 27 | —32| 63 | 87 || Hopopoccufick 12,7 33 | —12) 53 | 74
Actpaxans 9,4) 34 | —22] 37 | 8l | Howocubupck —0,1 30 {—39] 56 | 80
Awxaban 16,3| 40 | —12] 21 | 73 { Onecca 9,91 32 | —16] 55| 82
baxry 14,4 34| —3] 46| 73 j Omcx 0,0 31 |—36] 52| 79
Bapuaya 11| 31 |—37| 54} 77 || Opeu6ypr 3,9 34 |—30] 40| 83
Bpsanck 4,90 30 | —23| 53 | 82 | Opaxonukun3e 7,9 30 | —15] 61 | 74
Buantioc 6,2 28 {—23| 58 { 86 [ [lepmn 1,6/ 29 [—31}f 57| 83
BaagusocTok 4,00 30 | —12] 79| 62 | MNoarapa 7,0 3l {—21] 48} 8
Baanumup 3,41 29 1 —28| 57 | 86 { Pura 5,6( 27 |—19] 63| 84
Boarorpan 7.6] 35 |—25| 33 | 84 || Pocros-na-Hory 8,7] 33 j—21| 41 ] 81
Boaorza 2,20 28 | —29{ 61 | B4 || Camapkaun 12,9/ 37 | —13| 25| 62
Boponex 5,4 33 | —251 47| 87 || Capatos 5,3 33 |—28] 41 | 77
Bopowmunosrpan 7.0] 33 {—23] 40| 78 | Cecpraonck 1,2 30 |—24{ 54| 79
lopbkuil : 3,1 291 —28| 56 | 86 || CemunanaTunck 3,21 34 |—36} 40| 72
I'posubiit 10,1 34 | —16] 47 | 80 | Coun 13,4 32| —1) 67| 70
HenponeTpUBCK 8,5/ 33 f —20| 43 | 83 | Crapponoss 9,11 33 1 —I19] 47 | 82
Jlywan6e 14,2} 36 | —I10| 24 | 64 | Tanaun 5,026 |—2t| 711 83
Epesan 11,6] 35 | —18}| 34 | 68 [ Tam6on 4,8/ 32 | —26| 49} 81
Haanoso 2,7 30 | —28| 56 | 86 [ Tamwenr 13,3 37 | —13| 24 | 59
Hpryrek —1,1{ 29 | —36| 58 | 77 || T6uaucu 12,7t 34 { —8] 391 &7
Kues 7,2 31 |—221 521 83 || Tiomens 1,3| 31 |—35] 58| 77
Kupos 1,5 29 | —31| 56 | 87 | Tomck —0,6{ 29 | —39] 59| 79
Kunwunes 9,40 32 | —17| 451 77 || Y¢a 2,8 32 |—30| 53| 82
Kpachogap 10,8 34 { —18{ 46| 73 | ®pyuse 9,835 ]—211 28 60
Kpachospck 0,5 30 | —40( 52 [ 72 || Xa6aponck 1,4/ 32 1—33| 67| 76
KyliGuwen 3,8 32 | —29| 48 | — | Xapskos 6,9] 32 | —22| 49| 81
Kypek 5,4/'30 | —24| 53 | 84 [ Xepcon 9,8/ 33 [—I8| 41 | 79
Jlennnrpan 4,3 27 | —24} 59 | 82 | Lleannorpax 1,4/ 33 | —33] 42} 80
Maruuroropck 1,2[ 31 | —32[ 49| 75 [ Ynra -2,71 32 | —39| 53| 73
Munck 5,4 28 | —23| 56 | 61 || Slara 13,0 33 | —II| 56 | 68
Mockpa 4,8/ 30 | —26| 50| 83 || SIpocnasan 2,71 28 | —28) 58| 8

B cnyuae npamoToyHoil cucTeMul BOAOCHAGMEHIIA 13 eCTECTBEHHLIX BOJOEMOB TeM-
nepatypy BOJbI .B KYPCOBWX H MUIIJIOMHLIX MPOEKTaX MOMXKHO npuxumath ua 6—8°C
HHXKe TeMnepaTypul HapyXHOIO BO3lyXa.

PACUETHAA TEMITEPATYPA T'PYHTA

Pacuetyio TemnepaTypy rpyHTa noR noJioM, HMEIOIHM HarpeBaTesibHble YCTpOli-
CTBa, MPHHMMAIOT NpH 3JeKTpooGorpese rpynrta passofi 1°C, npu Apyrux cnocobax
oforpesa ¢ y4eTOM HepaBHOMEDIIOCTH pacnpejieneHHs Temnepatyp 3°C.

O6uiuHo AefCTBUTE/bHAA TeMrepaTypa IrpyHTa B pacyeTax XOJOAMJBHHX Kamep
He Berpevaercs. ITpu 1eo6XofHMOCTH ACHCTBHTEIBHYIO TeMNEPATYPY TFPYHTa MOXHO
ONpEenesHTL NO KJIHMATOJIOPHYECKHM CNpaBOYHHKam. JleHcTBHTENLHYIO TemnepaTypy
TPYHTa Y CTeN NOABAJbHLIX KaMep NPEANPHATHII TOPTOBJIH H OGIIECTBENIIOrO NHUTAHUSA
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MOXHO NpPHHMMATL AN TI0MHOMN KJIMMATHUECKOR 30HBI 25°C ang cpepueit 21°C, pas
cesepnoit 17°C. TemnepaTypy rpyHTa TIOA NOJOM TIOABANBHEIX KaMep 3THX JKe npex-
NpUATHT MOXKIO NPHEHMATh cooTBeTcTBenHO 18, 14 n 10°C,

PEIKUMDI XOJIONUJLHON OBPAEOTKH NPOJIYKTOD

Pacnpenesuteasibe ¥ NPOH3BOACTBEHHBIE XOJoluibHMKH. [IpaBuabuelil BIGOD
PEOKHMA XOJOAHALIOH 06pabOTKH NPORYKTOB (TeMnmepaTypa, BJAaXKIOCTb M CKOPOCTh
ABIKEHIIS BO3AYXa, HavyaJbHasl M KOHeyluas TeMNepaTypa NPOAYKTa, {IpOAOJIKHUTENb-

-HOCTh XOJIofubltofi 0GpaboTK) UMEeT BaXkuoe 3HauenHe JNIA COXpaHeHHs BBICOKOTo

KayecTBa M YMeHbIIEHHs] MOTepb npoaykToB. CHMXKEHHe TeMnepartyp H 3HaYMTENbHOe
yBesHUeHHe CKOpOCTH JBHXEHHR BO3AyXa B KaMepax XOJOJHNbHOH 0GpaGOTKH no-
3BOJIIOT B 2—3 pa3a YCKOPUTb NPOUECC OXJAXJAECHHSI H 3aMOpaKWBAHHA U NPH STOM
CHH3UTb YCYWIKY nponykToB nHa 25—35%.

Oxnaxjenne msica OAHOCTAJHAHLIM METOJOM OCYWIECTBJSIOT B KaMepax C TeMne-
parypoil Bo3ayxa —4 -~ —5°C npu cKopoCTH ABHKeHHA Bo3Ayxa 1—2 M/c B Teyenne
12—16 u (an= FOBﬂﬂl!l(bl)

[Tpu aByxcranuiiiom MeTojle MSCO Ha NepBofi CTAANI OXJIAXKAALTCS B KaMepe OXJ1axK-
IeHHs TNpH Temneparype Bosgyxa —I10 <+ —12°C H cxopocTH jABHXeHHS Bo3nyxa
1—2 M/c B Teuenye 6—7 u (ansa ropaiuuel). IIpy 3ToM TeMnepaTypa MsICa TOHHKAeTCH
npumepnto go 15°C. Bropas cTajlifl OXaXIeHUs OCYILECTBJASETCS B KaMepe Xpaueuus
(nooxnax<penus) Maca ¢ temnepatypofi —I1 - —1,5°C npu cKopocTH ABHXKeHHsT BO3-
nyxa 0,1—0,2 m/c B Teuenne 15—17 4 (no HeKoTOpeIM HcTOuHHKam 10—12 4),

TeMnepatypy Msca, MNOCTyRawolllero Ha XoJOAUJbHYI0 006paboTKy, NpHHUMAaIOT
paBuoft 37°C, a B Konile npoilecca OXJIAMNEH S 4°C. OrnocHTesbHas BAaXHOCTL BO3-
Ryxa B Kamepax oxJaawpeus 90—95%. '

TTTHILY MOMHO OXxNaxiaTh B KaMepe B Teuenue 10(15) ¢ uau B TyHHeme B TeyeHHe,
2(4) u (nepsan undpa 3fech U Kajiee OTHOCHTCA K KYpaM H yTKam, udpa B cCKOGKax —
K TycaM H nufiefikanm).

Temneparypa Bosayxa B Kamepe —1°C, otiiocurensuas saaxuocre 90%, temme-
patypa mocrynawouiero npoaykra 30°C, smixopsmero 4°C.

Omnoda3snoe 3aMopaKUBaHHe MsCa Ha XOJOAHJNbHUKAX MSCOKOMOGWHATOB npol3-
BOAHTCA B KaMepax ¢ ycuJeMHOH HMpKyJaAuuedl Bo3gyxa npu TeMnepatype Bo3nyXa
—30°C. Tlponecc nantes 24 u, Temnepatypa nocTynawomero Msca 37°C, Buxonsuero
—12°C. Tlpu Takmux e ycnoBusX 3aMODaMKHBAIOT MSCO Ha PacnpefieIMTeNbHEX XO-
JONUIBHHKAX, 110 TEMNEPATYpY NOCTYNAlOWEro Msca npusnMawr pabuoii 8°C, But-
xonawero —18°C, a Bpema xosomuasuoit o6paborku 20 u.

3aM0pa)KHBa|0T NTHUY Npu Temnepartype Bosayxa B kKamepe —30°C. Temneparypa
nocrynatomefi ntiusl 4—0°C, suixonsuieli —15°C. BpeMs xoJonunbHofi 06paGoTku
3aBHCUT OT XapaKTepa ABHMKEHHA BO3NyXa, OT CrocoGa ynaKoBKH NTHub: B KaMepax
6e3 npHHYyAuTEAbHONH UHPKYJAsuH Bo3nyxa — 16(20) 4, B KamMepax ¢ ycHJIeHnHoit uiip-
Kynauueit Bosnyxa — 12(14), B Tyunensx — 4(6) 4, ecau nTHua ynakoBaHa B Jie-
peBAHHLIE RUIMKH.

[Tpu nomTyusoM 3aMOpaKnBalUH NTHILL B KaMepax ¢ yCHJIeHHOH mUpKyJsuuel
BO3/lyXa NPOLLECC 3HAYHTENbHO YCKOPAETCA W NpoTeKaetr 5(7) 4, npHueM XOJOAHAbHAA
o6paGoTKa NTHUBI BefleTcR OT Hadajbnoil TeMmepaTyphr 25° C.

}\2Aac.no 3aM§£an(HBamT npu Temnepatype Boa)lyxa B kamepe —30 °C B Tedenne 24 4
or 2 po —12°C



Ha xonopuiabuukax peiGHofl NPOMEILUIEHHOCTH TNPOAYKTH 3aMOPAXKHBAlOTCA B

iepax ¢ YCHeHHof uHpKyasuMel Bo3nyxa nph £, = —30°C B Teuenne 54 or 5 no
16+ —18°C unyu B TYHHEBLHLIX MOPO3HJKAX NPH TemnepaType Bo3ayxa no —35°C
eyenive 4 u,

XpaneHHe MOpPOXKeHBIX NpPOAYKTOB NpH Gojiee HU3KNX TeMNepaTypax nospossieT
MUYNTh CPOK XpaHeHHA Ge3 yxXyJuenis KauecTBa NPoOAYKTA (TAK, NPH NOHIKENHY
ilepaTypsl XpaseHis MopoxeHoro Maca ¢ —15 o —20°C cpok XpaHenus yBenu-
aetca ¢ 9 1o 18 mec).

Xpamn-b MOpOIKeNbe TPyt PEKOMEHLYTCA npit TEMNEpaType BO3AYXa B Kamepax
0°C n orsocutennnoil BaaxuocTy Bosgyxa 80—90%. B Kamepax xpaweuns maca,
il ¥ MSACOTPOJAYKTOB PEKOMEHJYeTCH NOMIEPIKHBATh BIAXKHOCTh BO3fyXa OKOJIO
|°%. TTpoaykTu nOCTYNAlOT B KaMephl XpaHeHus B OCHOBHOM C TeMNEpaTypoil
) .

TemnepaTypn xpaHenHs OXJAKAEHHBIX T'PY30B CYIECTBEHHO 3aBHCAT OT BUla
IAYKTA.

Msco, cyGnpoaykTo o OxnaXJIeHHan NTUUA XPaHATCA Npu ty = —2°C u oTHOCH-
.bHOM BAamuocTH Bo3ayxa 90%, xonGacHuwe wagenus, xonuemocTH npu I, = 0°C
1 —8°C H oTHOCHTENbHOH BJAXXHOCTH BO3ayXa 75—78%.

Pu6a NPAHOro NOCoJa, XOJIOAHOrO KOMUeHHsl, clafo- u cpeaHecosieHas XpaHUTCH
ity = —2-+ —6°C, uKkpa — npn TemnepaType —2-- —12°C.

ﬂnua yNakoBaHHue B KapTOHHEE KOpOOKH, XpaHATCs (IpH TeMIepaType BO3LyXa
1,6~ —1,5°C (KopoGkH e nepesopauMBaioT). [IpH XpaueHuH siull B JepeBRHHEIX
1IKax, KOTOpble [1epeBoPavYHBAIOT BO BPEMH XpalleHHs, TeMIepaTypy BO3AYXa MOXKHO
HH3UTh Jo —2,5°C,

B xamepax oxJaneHHs MOJIOKA, CJAHBOK, KICJIOMOJIOUHHX NMPOXYKTOB, a TaKike
PKOBO-TBOPOXHON NPOAYKUHH TeMNepaTypa BO3ayxa OKoso 0°C, xpaHenus TBopora
=0+ —2°C, cupoB —4+ 4°C, oxJaXAeHHA W KPATKOCPOUHOTO XpaHeHHs MacJia
12+ —15°C,

B xamepax xpanenus GpykroB u opowefi MOTyT GHITh NPHHATH CJENyiOHIHE TeM-
4aTypsl Xpaneuun (B8 °C):

SA6n0ku, rpyius, BUHOrpajx, Kamycta Kodanian 0+—1
LnTpycosuie 2—6
Kopuennoant —l=1
Jlyk, uechox —_l—3
Kaprodens 2—4

OtnocuTenbuas BNaXKHOCTh BO3JYyXa B KaMepax XpaHeHNs nJofoB H osotefi non-
oXKuBaetca B npenenax 85—95%, Kpome kamep xpaHenHf Jyka It yecHokKa, rae
AXHOCTb ROJKHA Guth 70—80%.

Bo BcnomoraTesnbHbIX HOMEWEHHAX XOJOAHJABHHKOB MPHIHMAIOT crenyiouye Tem-
PATYPEL: B SKCHENHUHAX DACHPENENHTENBHEIX XOJONHILHHKOB —10°C, npousBon-
eHUbIX XOJOAHJbHUKOB 12°C, npuemublx pubut 0°C, ynakoBouublx (pa3rpy3ou-
1X) pbi6hl 1o —5°C.

OxonuaTenbHufi TeMnepaTypHbIil ¥ BiaMHOCTHHIN PEXHMEI B Kamepax YCTaHaB-
BAIOT NO TEXHONOTHYECKHM HHCTPYKUHAM. IT0 OCOGEHHO BaXKHO MPH ONpefiesieHHH
11epaTyphl BLINYCKAEMOro NPOAYKTa, TAK KaK OHa e BCer1a COOTBETCTBYeT Temnepa-
e BO3pyXa B Kamepe.
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Tpeanpusi T Toprosau u obwecTBeHHoro MUTanusi. B cranHoHapHEIX Kamepax
NpeAnprATHil TOProBaH M OGHIECTBEHHOrO NUTAMHA NPOAYKTH xpausitcs oTf 1 mo 6
IHefl, npHuem NOCTYNAIOT OMH HA XpAaHEHHE B OXJIAKAEHHOM W 3aMOPOMEHHOM CO-
CTOSIHNH.

B cBA3M ¢ TeM YTO XpaHenHe KpaTKOBPeMenHOe, B KaMepax NOJAEPKHBAETCHA TeM-
nepaTypa 6oJlee BbICOKas, YeM B pacnpeeJIHTeJbHLIX XONoAHAbHHKaX. TeMmeparypa
B kamepax (8° C) npHBefiena muxe.

Kameprt xpanenns
msca 30
poibn —2
MUPOB, MOJOKZ, MONOUHNX TpPORYyKToB, ani, 1—3
TacTPOHOMHYECKNX H3JIeNTHA

MACHKX W PLISHNX noaydabpukaTon +0
oBoWwNLX nonygpabpukaros 2
¢pykTOoB, frox, obollefi, HanHTKOB 4-—6
MOPOXKEHOTO N 3aMOPOXKEHHWX NPORYKTOB e pate —15
Kanmepa oTxonoB (ifa mpeanpuaTHAX ollecTBeHHOro 2
- nuTaHuA)
Ulnos npu kamepe oTxonoB 5

OTHOCHTeIbHAS BNaMUOCTh BO3AYXa B Kamepax ONpefiesifieTcd BHAOM ,XPanuMbIX
NPONYKTOB H XapaKTepoM YNaKOBKH H cocTapasger (B %),

Ilna Msca 0X/1axKIeHHOro, TacTPOHOMHH, KOH- 80
JAMTEPCKHUX HIAenui

Jlng MOMOWHO-XKHPOBBIX NPONYKTOB, CLIPOB, 8
fIHIL, MACa MOPOIKEHOro .

Jlna ¢pyxros, osomefi, monychaGpHKBTOB Msc- 90

HHX B PHIGHLX

Ecan nponyxThl XpanaTcR B NapOHENpOHHILaeMOA YNaKkOBKe, TO BJAX{JOCTb BO3-
JyXxa B KaMepax He perJameHTHpyercs.

Ias noanepxaHus Gonee BuICOKOH OTHOCHTEJILHON BJIaXXHOCTH BO3AYXa pPeKOMeH-
LYeTCS!, HATIPHMEp, YMEHbUHTh Pa3HOCTh TEMNEPATYP MEMAY KHINAHM XJIARAreHTOM
(um1 pacconoM) H BO3AYXOM B Kamepe,

PACYETIIASI PA3IOCTE TEMIEPATYP JUIA BHYTPEHNHHX OFPA)KIIEHHH

Ilpy NPOEKTHPOBAHHH KPYNHHIX XOJOAMALUHKOB TEMIEpaTYpy BO3JYyXa B KOpIUIO-

pax, TaMbypax, BeCTUGIONAX He onpelenstoT, TenaONpHTOKK 4epes CTeWbl W nepero-
POIKII, OTHeJAIOLLMEe OXNaXKAaeMbie NOMelleHHs OT HeOXJ1aXAaeMbiX Tam6y poB, BECTH-
Gionielt H APYTHX noMeienHi, HaXoRAT NO PACYETHON PA3HOCTH TEMNEPATYP KaK 4acTH
OT Pa3uOCTH TEMIepaTyp AJIS HAPYKHLIX CTeH. YKa3aHHbie TeMJIONPHTOKH COCTABAAIOT
70%, ecsd 3TH nomeweHUA COOOUIAIOTCA C HapYXHbM BosnyxoM, H 60%, ecau He co-
obutatotes.
Ona npennplmmﬁ TOProB/M H OOUIECTBEHHOTO nHTanuA 'remnepa'rypy CMEXHBIX
WNOMELLeHHI MOXHO NpHUHHMaTh: AJs 1oHOH 3okt 28°C, ana cpepneft 24°C, pna ce-
BeQHOﬁ 20°C, Ilnsm KopHREOpOB, BecTHGiogell, TamGypos — cooTBeTcTBennos 14, 12 n
10°C.



TITABA 2

OL'LEMHO-INTAITHPOBOUHBIE PEIEITHA M CTPOUTEJBHAA YACTH
X0JIoANJIbHIKOB

OGHIHE CBENNENNA

O61beMHO-NIIANHPOBOYHbLIE pellleHHA  XONOMIbIIKOB  JIOMKHL  COOTBETCTBOBATD
pedopannam CHull 11—105—74 u «Hopmam Texnenoruveckoro npoexTuponatius Xo-
oAb KoBe. IputtaTite petuenttist JOMKNO OUPEJENSITLCR fIPExIE BCEro 3KOHOME-
1eCKOft 11eJ1eco06pasHOCTBIO ero. 3TO 3HAYNT, YTO NPH BbIGOpPE KOMKPETHOTO pelle-
itHA PACCMATPHBAIOT BOMPOCH O MpiMetierill Nporpeccisioil Textonoruy o6paboTKi
\l Xpauenus nponyKToB, 06 HCNOAb30BaHIN UHJYCTPHAMDBIBIX METOROB CTPOUTEJILCTBA,
“TANJAPTHEIX CTPOMTEJILIBIX KOUCTPYKIUI It SJIeMeitToB, O WHPOKOM HCHOAb30BaHHN
PERCTB MEXaHH3A{MIt MOTPY304YHO-Pa3rpy30utinix paGoT, MOTOUNOCTH nepeMenteH s
(py3os, o6 ynofictse obcayxuBaius ofopyloBauils.

XoJouABHUKIL MOTYT 6biTh MHOrO3ITAXXUbIMH, ABYXSTAMXHLIMIU 11 OQHOSTAXKHLIMH.
(3 KYpcOBHIX H JHMINOMHBIX NPOEKTaX NPEANOYTHTENbHEE BbilIONHEHHE IPOEKTOB OANO-
/STAXHBIX XOJNOAMILHILKOB DAasJMYHOA eMKOCTH u paaanyuoro Hasuauenusn. Opmo-
/FAKHBIE XOJOAWJIBIINKIL MO3BOMSAIOT YNPOCTUTh CXEMY MEXaul3aiHH Morpy3ouHnix
a60T, YBeNMYNTb Tpy30BOfi (GpouT, ObecrneuitTb UIHPOTY MaHeBpa TPAHCMOPTILIX
peacTB, 6onee nosHO HCNoNL30BaTh IPY30Boil ofbeM XonofunbhtiKa. K nenocratkam
1ULOSTAXKIILIX XONOMNNBHIKOB MOXHO OTHECTH OTHOCHTEJLIIOE yBeJHMyeiiHe NoBepx-
10€TH HAPYKUKX orpa)dieHuil, YT0 B HEKOTOPOIl CTeNeH!l CKa3biBAaeTCR 113 BeJIHYHIe
. CIVIONPUTOKOB H COOTBETCTBEHHO Ha YCYUIKE HCYNAKOBAHHBLIX NPONYKTOB.

BulcoTa nomeuiensil ONHOSTAXHbIX XOJOMJbitnkop eMmkocthio 1500 T u GoJee
.01KHa GuITh fie MeHee 6 M, emKoctbio oT 125 go 1500 T — 4,8 M, eMKOCTbIO Mehee
125 7 — 3,6 M. B MHOrO3TaxHBIX XONOAWIBHIKAX BHICOT2 HAA3eMHbIX 3Tamell fonKna
uTo 4,8; 5,4 i 6 M, NOABaJALNOrO 3Tarka — e Menee 3,6 M.

Tunsl X0NOANALIHKOB

OGbemito-naaupoBodnbie i KOUCTPYKTHBHLIE pelleHitd 3JaHi{l XOJORHABHHKOB
HIPEeNSOTCH UX Ha3HaueHHeM, NpUUeM pelllalouiee 3Ha4eHue HMeeT TeXHOJOrHA
.DOII3BOACTBA. :

Pacnpenenutensuule xotoauasHuky. [Tpeattasnavelit aan pantioMepHOro obecne-
SNNA HacesNeMnss ropofioB 1 paGounx NOCENKOB CE30HHBbIMIL MPOLYKTaMll NHTANKA B
suetite peero rona: XoJonibiaf 06paGoTKa rpy3oB Ha TAKHX XONOAHABHLIKAX NpoO-
/3BOANTCA B OrpaHifdeHHpIX Pa3Mepax, a NOTOMY MOUHOCTb YCTPOHCTB i OXJamie-
HA N 3aMOpaxHBauia Heseauka. OCHOBHLIE EMKOCTH Y14 TAKUX XOJIOAMJIBHHKAX 3a-
‘AITBE TIOJ| XPaHeH 1e MOpOXelbtX rpy3os (10 75%), a ocranbiias yacTh XOJOAUNbHHKA—
.aMePbl C YHUBEPCANbHBIM TEMIIEPATYPHBIM pexuMoM. Ha XonopunbHuKax eMKOCTBIO
onee 5000 T npenycMaTpHBAIOTCA Kamepbl, npeauasuadetiupie s XpaHeus oXnax-
/flILIX IPY308, NpHUEN pa3Mepbl H YlCA0 TAKHX KaMep pHHIMAIOT ¢ yueTom obecne-
Ciis PA3HENBHOrO Xpanenus HeOJHOPOMNEX (POAYKTOB. OpHENTHPOBOYIO CTPYKTY-
y xonommi,uox"l €AKOCTH pacnpelle/IUTe/NblIbtX XONORUABHIKOB MOXHO NPHHHUMATh
o Taéa. 2.1.
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Ta6anua 2.1 '

. : .
CrpynTypa XONOAMALHOA exocTi, % TponssoaTenbAOCTD

MODOSHALHBIX Kamep,

EMKOCTb XONORHALUHKA, T

Tfeyr, wan %
. . | xameph ¢ yruBepcanb-
woer wopoe: | maier O | ety | o7 OO euers
pe HHMOM
50—600 50—75 —_ 25—50 Jo 5 1/cyr
1000—2000 75 — 25 » 19
3000—5000 75 — 25 s+ 0,6%
Boaee 5000 60 20 20 » 0,56%

CTpyKTypa XOJORMIBHON eMKOCTH XOJNOAHJBMHKA JOJIKHA ObITh YTOUHEHA B Kam-
1OM KOHKpeTHOM cayuae. B xonopnnbuukax emxocThio ao 400 T Mopo3usbHBIE Ka-
MEpHl, KaK MpaBiijlo, He NpelycMaTpHBalOT. B pacnpenenHTeNnbHEIX XOJOAHJAbHHKAX
cjieflyeT NpoeKTHPOBATh KaMepbi XpalieH!ls oXJ1aXAeHHOTo Mfca IS obecreyeHns Ha-
cesieHHns o6cayKHBaeMoro pailoHa H3 pacuera Tpexcyrounoro sanaca. OpuelTHpoBOU-
HO MOXXHO NPHHATE, YTO NOTPEGHOCTL B MSicE ORHOFO YeJIoBeKa cOoCTaBJseT Ha TPoe CY-
TOK OKOJG 0,4 Kr, uTO B mepecuere Ha YICMEHHOCTb HACeNIEHHsS] COCTaBHT NpPHMEPHO
15 T ua 1000 T ycaoBHOil €MKOCTH XOJOAHJILHHKA. -

EMKOCTb XolomibitHKa ONpefesstoT pasiesbiio Mo KaMepaMm XpaHeyust MOpowe-
HEIX M OXJIaXJelielX FPY30B B Ky6oMeTpax rpysoBoro ofbema H B TOHIAX XPaHHMOIO
rpysa u3 pacuera sarpy3ku 0,35 7/m®. B ycJ0BHYI0 €MKOCTb pacnpenesHTeIbHoro Xo-
JIORMNILHUKA BXONMT TaKXKe Kamepa XpaHeHHs OXJlaXkleHHoro msca, o6opyaoBaHHas
TNOABECHHIMH NYTAMH, MKOCTb KOTODO{l ONpeAeasioT no HOopMe Harpyskd Ha 0,25 T
Ha | m noaseckoro nyth. He Bk/ioualoTcst B YCIOBHYIO @MKOCTb XOJIOAHJIBHHKA MOPO-
3HJIbHAA Kamepa, HaKOTHTeNb — pasrpy3odHas MpH Hefl, SKCMEAHUHH N IpYrye nome-
IEeHHs, He HpeIHa3dayellible IS XpaHelHs TpY30B.

B nacrosuiee Bpems pacrpeneanTensiibie XON0AHIbHHKH NPOCKTHPYIOT ¢ GONbuiof
Beicotoit Kamep. [Ipi HCNIONb3OBaHMH MOIBECHEIX NyTell JUIst XPAHEHHS OXJaXKaeH-
1Oro Mfica 06beM Kamepbl 3arpyKeH He MOJIIOCTBIO: BLICOTA FOJIOBKH pesbca MojBec-
HOTO MYTH H1a pacnpefennTeJbHLIX XOJOAHJBIHKAX OT MoJa COCTaBisieT BCEro 3 M.
TMosTomy uesnecoobpasno npopaGoTaTs BONPOC O BO3MOMKHOCTH HCMOJB3OBANHA AJA
XpaHeuus M TPalCIOPTHPOBKH OXNaMIeHHOro Msca CrenHaJbHBIX KOHTeiHepoB

" (puc. 2.1), paspaboraunsix BHUXU. B onHom KoHTeiiHepe MOXeT GHTb pasMelleHO
350—400 xr msica. YcraHaBAMBAIOT KOHTeliHepwi B ABa spyca.

PacnpenennTesniisie XONOAHIBHMKH MOMKHO TMPOEKTHPOBATb KaK CaMOCTOATEJb-
Mbie NPeANpHATHSA 1IN KaK NPEANpHATHsS NPOMBUILIEHHBIX HJH CKJIAQJCKHX 30H.
TpousBoncTBeNNEIC HEXH BKMOUYAIOT B COCTAR pacnpeeTesHOrO XOJMOAWAbIIKA Ha
OCHOBaHHH COOTBETCTBYIOILHX TeXIHKO-S9KOHOMHUECKHX pacueToB. B kauecrBe npo-
M3BOJCTB, BKJIOUEHHLIX B COCTAaB PACHpEJENHTEJbHOTO XOJNOAHJBHHYUA, MOTYT ObiTh:
uexy uny GaGpHKH MOpOMKEHOoro, pLiGooGpabaThiBaiolle 3aBOALI, 1EXH HacoBKH Mpo-
AYKTOB, 3aBOJitl 10 MPON3BOACTBY BOAHOTO Jbjla, 33aBOJLI MO NPOH3BOACTBY CYXOro
JbAA H MHAKOH YrJeKHCJOTH W Jp.

Xononuabnaka npeanpuATHi MACHON MPOMBILNEHHOCTH. XOJIOAMNLHAKHE MACO-
KOMOHHATOB ABJAIOTCH YacTblO NMPOH3BOACTBEHNOro Npeanpustis. Mx eMkocts onpe-
Aenfercss NMpousBojcTBelniofi MOIMHOCThIO MsicokomMGHHaTa. Kamepn! npeniasiiaueHsl
NS XosiofiaeHOll 06paGoTKY M AT XpaHeHMs Msca H Msiconpoaykros, [IponyckHas
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CTIOCOGHOCTD KaX /Ao KaMephl OXJIaAeHHA U 3aMOpaXKHBaHHA A0MNKHa OHTb lie MeHee
80% cMeHHOM NpoM3BOATENLHOCTH KOMOHHara. UMC/No KaMep 3aBHCHT OT BpeMeHH
XOMOAHALHON 06paGoTKH H CMEHHOCTH PaGoThi H OMNpeaesfercs TeXiioJOrHYECKHMH Co-
ofpaxennsami. Ha MHOrHX JeHCTBYIOWHX NpPERNPHATHAX HCMEITHIBAETCH HEZOCTaTOK
B KaMepax Aisl 3aMOpaKiBaHHs Msfca, TaK Kak NpH IIPOeKTHPOBAHHH NpefycMaTpH-
BaJIK ONMY-ABE KaMephl 3aMopaxcHBaHHA. UT06bi BOCNONINTDS 3TOT HEJOCTATOK Ha psine

150

>

Puc. 2.1. Konrtefvep Anfl XpAHEHHS W  TPaHCOPTH-
PORKH MAC3a B NMOLBELIEHHOM COCTOAHHH.

npeanpiATHA, YacTh Kamep Xxpawe-
HHSl MOpPOMeHOro Msica nepeobopyny-
10T 10 Kamepbl 3aMopamHuBaniif.
EcrecrBenino, Takofi MeToj He/b3f
CYHTaThL NpaBHIbHbIM. TlpH BoiGope
YHCJa Kamep OXJAMAEGHHS cJenyeT
yuecTb 3aflauy YBeJHUeHMS peajH-
3alHi oxJlaxaeHHoro Msaca 1o 80%
oT obuiero ofbemMa npojaxH. 3ITo,
O4eBHAl0, NoTPeGyeT H COOTBETCTBY-
I0Ulero yBeJIHYeHHs uHcla Kamep
OXJlaXK[AeHHsl Msca UM TNpHMeneHus
HOBLIX CMIOCOGOB M PEIHMOB XOJIO-
RHNbHOW  ofpabGorkn Msaca. Tax,
TOJILKO Mepexon ¢ ORHOCTapMAHOro
MeTOla  OXJaX{J€HHs TOBSIAHHB Ha
JBYXCTaAMAuBl no3BOJNSIET YMEHb-
HINTD NPOROJIKHTENILHOCTD OXJaMae-
Hits Ha 2—4 y npn GBICTpOM criocole
OXJIa¥IeHns, B pesyJaprare uero
nponyckuass  CrocoOHOCTb  Kamep
Bo3pacTaer nphMepno #a 15—256%.
[Tpn cBepxGuicTpoM  crioco6e  ox-
JaMOCHHA, KOTOPBLIA mnpuMensietca
nphu AByxcranufiHOM MeTode, Bpems
OXJIaXKJEHH sl COKpAIIAeTCH NpHMEpHO
BaBoe. [Ilpi HcrmosnbzoBaHMH JBYX-
cTafMifHOrO MeToja  OXJIaXAenus
notpe6yercs HEKOTOpoe  YyBesHye-
HMe IJIoaZel KaMep XpaHeHHd, Tak
KaK [ooXJaXAeHHe MAca NPOBOANTCS
B KaMepax XpaHeHHfi B  Teuenue
10—12 u.

Kamepsl xpaHeHHs OXJaMuAelHo-
ro Msca PacCUHTHIBAIOT OOGLIUHO HA
IBYXcyTounwi 3anac ero. Kamepu
XpaHen1is MOPOXEHOro MsICa AOJKHLI
BMmellaTh 60-CMEeHHHI 3anac.

Kpome Toro, B cocraBe XONOJHABHHKA CJleAYeT NPELYCMATPHBATL KaMephl mpHeMa
MfICA ¥ MOMEIEHHs A 3aTPYaKH Kamep OXJa[eHHs M 3aMOpa)KHBaHHA, a TaKKe
pasrpysounne KaMephl npH HHX. Ha XoJ0AH/IBHHKE MOTYT 6bITh KaMepbi XpaHeins i
XONONUILHOI 06paGOTKH CYGNPORYKTOB, XpaneH s :HPOB, KaMePLL C YHHBEpCabHbM

TEMNepaTypHHIM PEXHMOM, SKCIEAHUHH,
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Ilpr npoexrupoBaun NpOH3BOACTBEHHBIX XOJOJANWJBHHKOB Heo6XoQHMO mpeny-
CMaTpHBATHL MAKCHMANBLHYIO GJOKHPOBKY BCEX BXOAAWMX B HX cOCTaB 3faHHA U coopy-
XKEHHIt ¢ yueToM TpeGoBanHil ZeHcTBYIOUIHX HOPM HPOEKTHPOBaHHﬂ H.MpaBHA TeXHU
Ku 6e30MnacHOCTH.

XoNnonHAbHbIE YCTAHOBKH RPEANPHATHA MOJOYHOR npomuumeunocm. Hns anu
TENLIOrO XpPaHelHs NPOAYKUNH NPEAnpHATHH MOJOYHOA NPOMEINIJIEHHOCTH CTPOS
KaK ClenHatn3npoBatiiibie, TaK 1 pacrpelesnTebHble X0M0ANbHIKH, TIpH ropoickis
MOJIOUBIX 3aBOJaX NPeIyCMaTpPHBAIOT KaMephbl AJIs1 OXJamIAEHHs M KPaTKOCPOUHOT
Xpamenus sunyckaemoil nponykmii. OCHOBHAsA HArpy3Ka Ha XOJORHJIbHYIO YCTAHOBK)
CKJIafibIBAGTCH M3 HArpysKH Ha TEXHOJIOTIUeCKHe anmnapaTbl, KOTopas ONPenessercs
No TEXHOJIOTHYECKOMY 3aJaHHI0 /ISl KaKAOro KOHKPETHOrO nNpeanpHaTHs.

Xosonuabnuxy ans xpaHenHs ¢pyxros H oBomefi. PpyxTo- H OBOUIEX PAHHIIILL:
MOTYT OHITh KaK CAMOCTOSITEIbHBIMH NPERNPHATHAMH, TaK H YacThiO MJI0J00BOUIHBIX !
MpofoBONBCTBEHHKX 06a3, uTo No3sBossier GoJiee MOJHO HCMNONbL30BaTh XOJOAHJbHDI
eMKocTH B Teyenye rofa. OHN MOryT pasMeIaThCsl Kak B pafioHaX 3arOTOBKH, TaK W |
norpe6Gafioluux paloHaXx.

B cocrape xonomuncHMKOB nast GPYKTOB H oaomeu npefycMaTpHBalOT  TaKink
MPOH3BOACTBEHIBIE NOMElEHH !

Kamepsl XxpateHus ¢GpyKTOB H OBOLIEH;

noMereliist ToBapHofi o6paGorku (nepeGopka, ¢acoBKa M yNaKOBKa).

SKCMemmIHN A NPHEMKH H OTNYycKa npoXyKUHH.

Jna Xononunbuukos emkoctbio 1o 1000 T BO3MOXHO COBMEIUEHHE MOMELICHIH!
TOBapHoil 06paboTkH ¢ 3KcneauuHed.

Creunanphbie KaMeps! npefBapHTEILHOTO OXJaXKAEHHS OObIYHO npoemupym
TOJIBKO HA 3aroTOBHTENbHLIX XOJOAHJIbHHKAX, a B pafioHax norpeGJeHHsl HX He Nt
aycMarpupaior. Ha 3aroTropuTeNbHEIX XOJIOAMJLHHKAX IOCAEe OKOHYAHHA MEpHOoj.
3aroTOBKK 3TH KaMeph! MOTYT GbITh HCHOJIL30BAHL! JJISl XpaHeHHsl MJIONOB, B-KAYecTh
nomerennil 118 nepeGopkM H COPTHPOBKH TPY30B NEpes OTTPY3KOil.

TlpH HaHUUM 11EXO0B 110 BHHTYCKY 3aMOPOXEHHLIX NPOAYKTOB XOJOAHIBHUK JOJKE:
MMEeTh COOTBETCTBYIOLIHE KaMepH JJIfl 3aMOpaM{HBaiHs M XPaHEHHS 3aMOPOMKEeHIih!
NPOAYKTOB.

He nonyckaercsi coBmectHoe xpaneune GpyKTOB C OBOULAMIL; nnouon, ob6nanan
IHX CHJIBMBIM apOMATOM (aneJbCHHBL, JIHMOHBI, MaHAAPHHBI, ABHK), € APYTHMH Il
AaMH; JyKa ¢ APYrHMMH OBOLIAMH; BHHOTpaja ¢ Apyrumu ¢pykramu. B cocrase Xt
JIOAHJILHAKA MPElyCMaTPHBAIOT KaMepw H3 YCJIOBHA HEOOXONHMOCTH Pa3fieslbHO!
XxparenHs GPYKTOB M OBOLUEll N0 OTAENLHHLIM BHAAM M COpTaM HJIM TPYNNaMyu CopTc.
B COOTBETCTBHH C HX OHOJIOTHYECKHMH OCOGEHHOCTSMH: IHTpYCOBble; CEMEUKOBL:
(A610KH, TPYWIN); BHHOrPAA; CAMBH; CYXODPYKTH; JYK; YeCHOK.

HansuefiniuM pasBuTHeM crioco6a X0J0HABHOrO X paHen st pYKTOB ABASETCS X i
HeHHe B perynupyemoit razosoii cpesie. [TpH TakoMm crnocoGe XpaHexnst GpPYKTOB Kpon
OMpeJieIeHIIoOro  TeMNnepaTypHO-BJIaXHOCTHOTO pEXHMAa MOAMNEPIKHBAGTCA 3allaHHu
KOHIEHTpANMst KHCI0poJa, YIIeKHCIoro rasa H asora. Iing coananns B kamepax onp.
NeJIeHHOro Ta30BOro COoCTaBa Cpefinl NPHMEHSIOT CcreiMaJjibHbie raloreneparopil.
YCTaHOBKH, B KOTOPHIX ra3oBYi0 CMECh HYKHOTO COCTaBa MOJYYAloT 32 CYET CHHraln
npHpoanoro rasa. Heo6xonumeift ra3oBHIii pemMHUM MoXKeT GHITb CO3JaH GHOJIOTHYECK!
MyTeM 3a cyer xH3HeAesTeabHOCTH GpyKToB. [Ipn TakoM crocobe npHMEHAIOT CKpY:
GepHbIe YCTavOBKH 1151 MOTJOUICHNST H36bITKA yraexuenoro raaa. KparHocTs UHpK:
Jauny rasosoli cmecH pabna 20. B xamepax ¢ perysaspyemoii rasoBoil cpeioft 10K
ObITh MPENyCMOTPEHH MEepONpHSITHA 1O 06ecnequmo ROCTaTOYHO! repMeTH3aiH)



Cuctema oxJMamieHusi KaMep C peryJHpyeMmoll rasoBoil cpenofi — BosaymHas ¢
GeckanaabhibiM pacnpenenenieM Boanyxa. PekoMenyemetit o6bem Kamep 800—1200 M3,
OpuentupoBounkii pacxop xomoaa 35 Br/me. -

Xonoaunbinku pubuofi npoMbiwnednocTn. B GonbuiiicTBe cayuaeB XOJOAHJb-
HHKI! DRIGHOM NPOMBILUIEHOCTH  ABJISIOTCS HE CAMOCTOSITENbIILIMII NPeApHATHAMH,
a BXOJAT B COCTAB NPOMBLILLICHHbIX KOMMAEKCOB, 3aHMMAIOMHXCA UPHEMOM phiCui, ee
obpaoTKoil u pacnpenenentem.

Kpynunle MexaHu3upoBauHbie MOPTOBO-TEPEBANOUHHE XOJOAMJBIIMKH EMKOCTBLIO
%o 20 Teic. T npexHazpaveHb! ANS NPHEMKH H XpaHeH st MOPOXKeHoii, Cpeane- H Masio-
coJeHoit NPOAYKIMH H OTTPY3KH ee B paflonu! notpebaenus. B nx cocrase npeaycMar-
pHBAIOT HH3KOTeMMepaTypHule KaMepn! Xpanernns (1o 80% or obuielt emxocti). OcTanb-
HLie KaMepbl NPOEKTHPYIOT C YHWBEPCAJILHBIM TEMIepaTypHbIM PEeXHMOM.

MexanuanpoBaiiiisie  NOPTOBO-NIPOU3BOJICTBEHHbIE XOJOMNJIBHHKH €MKOCTBIO [I0
8—10 wuic. T Gnoxupyorcs ¢ puI60OGPAGATHIBAIOUIME | KOHNCEPBUBIMH MpPERNpHA-
THAME B JIOJDKIBL MMETb AOCTATOUHBIE 3amachl CLIpbs ANs ofecrievenits GecnepeGoii-
HOIl paGoTsl 3THX npeanpusituii. Ha sTux xonomuiblinKax oxnaxaeTcs H aamopaxil-
BaeTcst puba MPHOPEHHOro Jona, AJISI HEro JOMMKHH OhiTh NpPefyCMOTpellhl COOTEET-
CTBYIONLHE YCTPOHCTBA H KaMephl.

Prifutie NPOMUILICHILE XONOAUALIHKA eMKocrbio 10 1000 T nosxust uMeTbh Kas
MEpH XpaHeHHa MOpOMeHO{l pbiOLl, a TaKXkKe MOPO3HJbHbIE KAMEPH H Jb03aBOAH,
OpHEHTHPOBOYHAs NPON3BOAHTENBHOCTL KOTOPHX YKasawa B Ta6a. 2.2,

Ta6auwuas 2.2

Tipoussoan- Nponssonn-
Yenobhat esMxocTh TENLHOCTE EMxocrt pKrKY- TeAbIIOCTh EMKOCTH Abpo-
XONOAHNLRHKAE, T MOPO3NALHRX wynsTopa, T Asp03aBofa, Xpanuaiuuia, 7
KaMep, T/cyT T/C)'T
100 10 20 5 30
200 20 40 15 80
300 30 50 20 100
750 w Gonee 50—75 75 — —
R NMpumeaganwue, JIbl03aBOA NPOEKTHPYIOT TOABLKO AN IOMKHHX

paitonoe.

Ecay XoJomtabliHK ABJseTCs COCTaBHOM YacTLio NPOM3BOACTBEIHOrO WPeAnpHs-
THA, TO NMPH NPOEKTHPOBAHII XOJOAHNBLHONR YCTAHOBKII HeOGXOAHMO YuecTh Harpya-
Ky OT TexHoJoruyeckoro o6opynoBanus.

XonoguapHue YCTAHOBKM MPEANPHATHA TOProBJAM M OGILECTBCHHOrO NHTAHHUS.
Crauunonaphsie XONOAHJIbHbIE KaMepnt B Marasutax, CTOJIOBHIX, PECTOpaHax H xade
MOTYT PacnosaraTbCa B NOJABaJbHLIX H MOAYNOABANLHLIX STAXKaX MHOTOSTaXIbIX 31a-
MHA WAL PSJIOM C TOPrOBLIM 32J10M MarasHHa WM KYXO!HLIM GJIOKOM, eCJt MpeAnplis-
THE PACNONOKEUO B OTHEBHOM 3lialiH, B 9THX KaMepax XpanHTCfl 3amac NponyKToB
na 1-—6 mueit. Ha npeanpuatsx oGIeCTBeifioro MiTaHUA NpeiycMaTpHBAloT Kame-
pY OTXOOB, KOTOphie NOJKHbI BLIBO3HTLCA exenlienHo. Kpome cTanHoHapHBIX KaMep
Ha MpeANpHATHYX TOProBJH i OGUIECTBENHOTO MHTAHHA MOMIO HCNOAb30BaTh COOp-
b€ XOJONWIbILIE KAMEPLI, UHC/IO KOTOPHX onpenensieTc NoTpeGHocTbio NpeanpHs-
THS (ROMOMHITENbIIO K CTallOHapHKM KaMepaM). CTaliHOHApHbIe Kamepbl BbINOMIMIOT
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eliiiuM GIOKOM, B pesyJbrate 4ero obJeruaeTca uX o6CNYKHBAaHHE, YMeHbUIaeTcs
TenyoBas Harpyska na o6opyloBaHie, CoKpamaercs PoTHXKEeHHOCTb TpYGOonpoRoIos.
Arperatei, ofcayHBAIOLME KAMEPH!, MOT'YT GLTh YCTAHOBJICHH B MAlIIHHOM OTfeJle-

HHH, HO HaJHyre TAaKOBOTO HeoGs3aTesibHO. ‘
3naunTenbiian 4acTb OXJIAKAAEMOro ToproBoro o6opyJOBaHHsl YCTaHABJINBAETCH
‘ B TOPrOBLIX 3ajaX MarasnuHoB. Panee npHMeHsJHCh NPHNABKH, BATPHIbLE C HILIHBH-
’ AYaNbHbIM OXJaxAAI0IHM YCTPOHCTBOM, YTO COBEPLIEHHO OMNpaBAaHO B Marasmupax ¢
npoaaBuamu, rae o0opyoBanse paccpenotoueno. BricTpoe passuTie HOBBIX HOpM Top-
rOBJIH, TOSIBJICHHE MArasHHOB camoo6eayKUBaHNA, 0COGEHHO MArasHHOB «YHHBepcaMy,
notpe6oBasio HOBHIX TeXIUUECKHX pewieHHHi Jis obecrieueHHst TaKHX MarasiHon
oxJjaxiaeMpMH npujaBkam# M BuTpHHamu. O6opynoBanue AJfl MarasMHOB CAMO-

; ofCayKuBallig OTJHYaeTCH OT OObIYHOro Gosblueil eMKOCTbIO, BINOJHAETCH B BHIC
‘ CeKnHil, KOTOpbie MOTYT COeMHAThCA B JIMHHH pasnuunofl mporakennoctn, [punap-
KIl MOTYT ObiTh CpejJiHe- H HH3KOTeMNepaTYPHBIMH OCTPOBHHIMH, a TaKXKe NpHCTeHHLI-
mH. [IpenycmarpriBaercs yCTpofiCTBO BO3RYINHOA 3aBeCHl OTKPHITOTO Npoema, HCNoJb-
30BaHlie HCNapuTesedl ¢ NMPHHYLHTENLHEIM ABHXKeHdHeM Bo3flyXa M aBTOMaTHUYECKHM
oTTanBaHueM. : .

i B cBsan ¢ 6oabioil Tenaopol HArpy3KO#H MpUAABKOB H BUTPUH B Marasuuax <y Hu-
Bepcam» GoJiee IeNECO06pasHo NpUMeHEHHe HENTPAIH30BAHHOM! CHCTEMBI CHAGKEHH S HX
XOJIONIOM OT XONOJMJLHBIX arperaToB Ha Gase GeccaJbHHKOBBIX KOMIIPECCOpOB, pac-

. MOJIOXEHILIX B o6ocobeloM MaliiHHOM oTaeNeHnn. Takasi cHcTeMa nosBoJsieT 3ia-
YHTENHO CHH3NTE IIYM B TOPrOBOM 3aJie, YMEHBLIHTH MPHTOKH Tendia oT BO3AYHIHLIX
KOHJIENCaTOPOB 11eNOCPENCTBEHHO B TOProBHIH 3aJ1, KAK 3TO HMEeT MecTO B OObLIYHOM

‘ 06GOpYOBaliH, NPIMEHHTHL KOHAEHCATOPL! BOASHOrO OXJaXAeliHs ¢ 06OPOTHLIM BOjl0-

' cuabketeM, i KpOMe TOTO, YAYUILHTh YCAOBHA TeXHHUYECKOro obcnyxnBanus obopy-

noBa s,

i Hopmuw sarpyaku

B onnom 1 ToM ke xonoaHALHHKE MOXKHO XPaHHTD Pa3JiHuHOe KOJHYECTBO IPYy30s B
3aBHCHMOCTH OT XapaKrtepa rpysa, ylnakoBKH, MeTolla uiTaGeJiHpoBaliisg, a TaKike OT
i HAMHUHSA TTOALEMUTO-TPAHCNOPTHHIX YCTPOHCTB K ApYrHX thaxTopos. [Tosromy nas cpas-
- Helys XoJoxHALIHKOB [0 eMKOCTH BBeAetO IOHATHE ¢yCIOBHAN eMKOCTbY, 07 KOTopofi
£ NOHHMAETCA eMKOCTb, 3anoNHeHHas MOpoMeHbIM MscoM H3 pacuera 0,35 T ma | Mm?
" rpysosoro ofbema. [Ipil xpaientun B JaHlOM XOJOAWJIbHIIKE (HIH Kamepe) Apyroro
NPOAYKTA eMKOCTb XOJIOANJIbHHKA MOMET OKa3aThCsl GONLILe WJIH MEHblle YCJIOBHOI.
Tak, cauBounoro macja B Kamepe pasMmecTHTCS BABoe Oosbllie, YeM MfACa, a s B
KapTOHHEX AHKaX (1K Mopoxenoi 6apaHunn) — npuMepho Ha 30% menbine, Has
onpenesenus AefiCTBHTENbHO! EMKOCTH Kamep CYLIECTBYIOT HOPMHI 3arpy3KH pasnuu-
HEIMH TIpotykTamu | M3 rpyaosoro o6bema. UTobn! obnerunTs nepecuer ycjoBHofl em-
KOCTH B AEHCTBHTEJNbHYIO 111 JAHHOrO NMPOAYKTa H O6pAaTHO MoJb3yoTcs Koa(hdHii-
eHTaMy nepecuera. Ec/iu HaBecTia yCJIOBHAs eMKOCTb Kamepsl, To U1t noayueHus dak-
TAYeCKOll YCJOBIYIO eMKOCTb HEoOXOAMMO pasfle/IHTL Ha KO3(xpHIMeHT mnepecucra.
Ecnn xe uapectia hakTiuecKas eMKOCTh MO ONpeiejeHHOMY Tpy3y, To IS nosayue-
NS YCNOBHOT (paKTHUECKYIO EMKOCTb YMHOMKAIOT Ha COOTBETCTBYIOULHH Kosdbuuuertr.
Hopmut 3arpysku 1 M® rpysoBoro o6reMa npofyKTa npH oObidHO! yKJajke, mph
yKnajke Ha nojioHaX M B KoHTelinepax, a Takke Kodddpuuuenrs! nepecuera na yc-
BTOBHYIO eMKOCTh JUIfl Pas/HUHBIX NPOAYKTOB TNpUBeleHb B Taba. 2.3,




Tabauua 2.3

Ycnosnas | Koodpn- YchogHas | Koaddn-
TMpoaykta 3arplyaxa. et IMpoaykth 3arpyska, aMenT
/™ nepecyera /W nepecyera
FosapuHa MOpoxenan Chipu
a werBepTHHAX 0,40 0,88 6e3 Tapu u B Jepe- 0,50 0,70
B NoAyTywax 0,30 1,17 BANHLIX HIMHKAX
B YeTBEPTHHAX H MOAY~ 0,35 1,00 8 JepeBsHINLX OBapa- 0,46 0,76
Tywax GaHax
Bapanula Mopowenas 0,28 1,25 § Cmerana 8 kagkax 0,75 0,47
Cehunna mopokeHan 0,45 0,78 Tsopor s Kagkax 0,71 0,50
Maco u Cy6npoAYKTH B 0,60 0,58 Cryuiennoe MOJOKO
6.10Kax B JepeBmiibix Gowkax | 0,57 0,61
lrHua MopoxeHas B nepe- 0,38 0,92 8 (ancpubix GOukax 0,74 0,47
BRHHBIX AILHKAX flhua |
Kon6acline u3nenus 8 ge- 0,40 0,88 8 JEPEBRIHKX ALINKAX 0,32 1,09
peBRNHLIX HIUKKAX 8 KapTOHNLIX RIUHKAX 0,27 1,30
KonuciocTi 8 nepessHHbX 0,50 0,70 Sluunwe W Monounwe npo- 0,40 0,88
AUKKaX NYKTH
Pw6a MopoxeHan B nepe- 0.45 0,78 Koncepsu
BAKHLIX ¥ KapTOHNHIX fuli- 8 NepeBAHHHX A HK3X 0,60 0,58
Kax, POTOXMHBIX KyAux B KapTOHHBIX RIHK3X 0.65 0,54
Pu6a MopOmenas oceTpo- 0,45 0,78 Mopoxenoe Ha pefiKax Ges
BHIX MopoA 6e3 Taphu cTeanaxef
Pu6uoe d¢mae wmopowetoe 0,70 0,50 B KapTOHHHX KOpoOKax 0,17 2,00
8 KapTOHHMWX RIKKaX 8 KowTelilepax 0,33 1,08
Pu6a conenan 0,60 0,58 B CHJIB3AX 0,21 1,66
Macao ¢cansoutoe Mopoxkenoe ua creanamax 0,23 1,52
8 HepeBAHHHX FALIHKaX 0,70 0,50 P KAPTOHHHX SIUHKEX
8 KapTOHHHX ANIHK3X 0,80 0,44 A6a0KK u Tpyunr ® pepe- 0,36 0,97
Macno u xnpw TONMAEnHIE BRHHBIX SLUHKAX
8 JiepeBRiINLIX HUHKAX 0,65 0,54 [{urpycoBue
8 gepeBanibXx GOuKax 0,54 0,65 B danepubix RuUHKaX 0,45 0,78
B KapToWio-jepessl- 0,32 1,09
HBIX RUIIK3X
TIpoune rpyani 0,35 1,00
MNMpu yknanke Ha noanouax
Maca0 cabounoe Jupw TOMnenuwe 8 gepe- 0,40 0,87
8 fepPeBANHLIX AWHKaX 0,63 0,56 pAHnX Boukax
8 KapTOHHHIX fAUIHKaX 0,70 0,50 Pu6a Mopomenan
Slfua B nepemsilHbiX ALK~ 0,39 0,90
B JePEBRHHLX AWBKAX 0,30 1,17 Kax
8 NepeBRHHLIX RILHKAX 0,26 1,35 B KaprouHulX AUHKax 0,47 0,75
# KapTolHKX KOpoGKax Maprapun
Kouceppu mAcHue B nepe- 0,38 0,92 B KapTOMHHIX HIHKAX 0,70 0,50
BHHHHIX MIIIHKEX 8 pepeBslliX BOYKAxX 0,43 0,81
Kon6acune n3genus 8 je- 0,30 [, 17 Koncepsst puGine B aepe- 0,41 0,85
PeBAHHWX RIHKAX BAHOLIX SUIHKAX
Cuipy 8 pepessiHHBIX  AUK- 0,40 0,87 Sl6noks w rpyun ® nepe- 0,34 1,03
Kax BSTHHHIX SIUHKAX
Cup naasiaeHwd B nepe- 0,67 0,52 Hurpycosue
BRUHLIX AMIHKAX B ¢aHepyhix SUIHKAX 0,32 1,09
Iruna mopoxenas 8 Kaprol(HO-JAepeBnil~ 0,30 1,17
8 JlePeBRHHLX AHKAX 0,44 0,79 HLIX AUBKAX
B KapTOHiLIX AUIHKAX 0,38 0,92 JIyk penuatuit 0,34 1,03
Bunorpan # 70MaThl 8 JOT- 0,30 1,17 Mopkoss 0,32 1,09
Kax
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Mponoaxkenne

Ycnosnan | Kosdpdu- Ycenosnan | Koshdu-
MponykTh sarpyska, aueHt Mponyxre sarpyska. uMeHt
T}’I" nepecyera /M nepecyera

MNpu yknangke B kouTtelinepax

Cmetana B Kankax 0,46 0,76 Kanycra 0,30 1,17
Teopor 8 KamKax 0,45 0,78 Kaprogeas 0,50 0,70
Cuippt Ges Tapu 0,30 1,17 Mopkoeb 0,36 0,97
ApGysu H AWHH 0,40 0,87 Creksa 0,46 0,76
S16n0K W rpyliH 0,45 0,78 Jlyxk  penvatuft 0,38 0,92

Mpumeganue. Hopuu 3arpysks ganyl n48 NpORYKTOB 8 YNakosKe MO Macce GpyTTo, Ans
NpoAYKTOB Ges YNaKOBKH — NO Macce HETTO.

Kameps! Xpaneuns oXJamAeHHOTO MACAa PacCUMTEIBAIOT N0 HOPME HATPY3KH Hi
1 M nonBecHoro nyTH, KoTopyio npuaumMaior paeuoft 0,25 1/m. Io ool xe cpennielt HopMe
OTIpENIENIOT pasMepbi KaMep OXJAmIeHHA W 3aMOpaXKHBAHHA MACA, eCJH XOJOxHJL-
Has o6paboTka NPOM3BOANTCH Ha MOABECHHX UyTaX. EcinH o6pa60oTka M XpPaHeHH
MsICA TPOM3BOAATCA B CTOEUHLIX MOJJOHAX, TO HATPY3KY Ha 1 M® cTpOHTENBHOI 1J0
uanu moxno npuusre 0,6—0,7 v (npumepno 0,17 1/m%).. “

Mousounast npoAyKuHA nocTaBaseTCsl ¥ XpaHHTCA B cnenuguyeckolt Tape, KoTopasy
HE BCErjia no3BoJfeT Nnoay4aTb BLICOKHE wrabens. HOSTOMY Ha TIPEANPHATHAX MOJIOY
HOIl NPOMBIIJIEHHOCTH AEHCTBYIOT HECKONBKO ApYyrHe nopmut 3arpyakd 1 M® rpyso
BOro ofbema, KoTopbie npHBefieHbi B Tabu. 2.4 (B uncaHTee—Macca HeTTo, B 3HaMe
Harejie — Macca 6pYTTo), a BhlcOTy Tabensi BLIGHpPAOT B 3aBHCHMOCTH OT Cnocol:;
yKJanku rpysa. .

TaGanua 2.

HopMa Harpyska | Kosdgi- Harpyska
sarpysku | Bwcora ) Ha rpyso- UL Ha CTpPOH- Mpumeya.
nponyn‘ru rpysoworo | wrabean.| ayld nao- | Henoabao- TeAbRYlo HHe
ogbema, M mans, Banust nacigans.
/M T/M2 TLaotan T/M2
Monountie npoayxrit B Gy-
TeIKax 0,5 a
0,29 0,20
cronka b SUIHKOB 0,22 1,22 075 0,7 0.51 —
0,27 0,135
aker 30 SuMKOB | 0,21 1,37 —_— 0,5 —_—— -
m " 0,7 0,35
Monogune npogykTH 8 Gy-
mamusix nakerax 0,5 a
0,45 0,34
cTONKa 5 KOp3uu 0,435 1,03 061 0,75 0,45 -
0,35 0,20
0 0,30 1,18 0,55 — —
naKer 4 Kop'SHH .3 , 0.49 1 0.7
CHPKOBO-TBOpPOXHKE TPO-
AYKTH  (NpAMOYTrOAbLHbIE
Gpukersr 0,1 Kr)




flpopoaxenue

HopMa liarpyska Ko Dhepat- Harpysxa
SAIPY3KH Buicota | hwa rpyso- LHHCHT HA CTPOK-
Ipoaykth rpy3osoro | urraGesut.l Byl nao- | Hcnosb3o-  TeabHylo M pumeqaune
o0reMa, M ujans, BaHu# naoulafb,
T/m Tﬂd' naouanH T/
0,60 0,42
A fi 0,33 1,80 —_— 0.7 > 10 amuxon no But-
UMK KepeBANNL 0.73 051 10 5 L
naker 35 Amukos 0,26 3,15 _9-_8_‘_ 0,5 ,_()_'_'l
1,06 0.53 | 3 apyca
CumeTana 8 KajgKax
Kagka auamerpom 480, | 0,70 1,51 1,32 0 0,99
H = 620 uu T.60 75 790 3 Kagkn no sH-
’ ’ core
komrefnep 8 kamox | 0,35 | 4,06 | LU | o6 | 092
1,91 1,24 | 3 fipyca
Teopor
Gpukertr 0,5 xr
8 Kaprommbix sawn- [ 0,55 2,10 1,15 0,81
Kax =] 07 —— | 10 smuKkos no Su-
1,30 0,81 core
2,25 1,57
0,47 4,8 —_— 0,7 e
naxker 40 sinikos 763 Wz 4 spyca
Bpukerh Maccoft 0,5 xr
B nepessnutlx suwm- | 0,425 2,0 0,75 07 0,53 8 .
Kax SRR . RUHKOD MO Rii-
: L8 N
naker 25 sumkon 0,416 3.45 — 0,7 Ut
1,80 1,26 | 1 #pyca

Ha npennpusaTusx toprobiy it o6iecTBEHHOro MHTAIKA 3a1a10T HOPMbE 3aTPY3KH
XONOAHMLHBIX KaMep na 1 M® momann xamep (Ta6a.2.5). STi vopMul 3Ha4NTENbHO
Menblie, Y4eM QIS XOJOAMJLHHKOB ADYrHX THIIOB.

Ta6auna 2.6

[lopsid 3arpy3ku, Kr/ms HopMb aarpyskn, kr/m®
Ha upeg-
- na npegnpHR-
Mponysrss B Marasu- Tugﬁu 06- Mpogyire 8 Marasu- ‘ruﬂxpognlea-
Hax uecraeH- ax BCHHOTO
Horo nHTanny
NHTAHRA N
Msco 150 125 DpyKTH, 080K 100 100
Pu6a 300 220 NonydaGpnxati 150 100
Monouso-wuposue  npo- 300 170 Kyaunapiue H3genus 100 100
NYKTH, Kounutepckne u3meamns 150 150
TacrpooMus 150 150 IMumeswe orxoan — 200

Cnocober ykaapkn rpysos. Mexanuzauus norpysowio-pasrpy3ouHsix pagoT

B nacrosimee Bpems nHa GONbIINIICTBE XOJOAHJBLHIKOB pacnpocTpanel! Maxerisfi
MeTof nepepaGoTKH TPY30B, OrpaninueHHnit cepofi nnyTpHcKaafckux pabor, Tak
KaK MakKerible MepeBO3Kit B H3OTepPMHuUeCKHX Baronax noka tie npHMensior.

[MakeTHwIt MeTOR OCItOBAN HAa YKPYMiCHK NapTHI TapHeIX FPY308, OAHIAKOBLIX MO
(opme | pasmepy, nyTeM GOPMHPOBaNHsL [PY3OBKX MAKETOR 3 OTACALHLIX SHLHKOB 1
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- Keta COXpaHfThb

KOpoGOK, YK/aJnBaeMHIX Ha IVIOCKHE NOJIOHH pasmepom 800 x 1200 x 150 mm.
Ipu dopMmupopanuy nakerop crapaworcs, yrobbi BCS IJoUAAb Mojulona Obiia 3aHATa
rpysoM. JlonyckaeTcst cBHcalie rpysa 3a KpoMKH mojgiona 7o 35 MM npu pasMepax
Awnxa a0 300 MM H no 70 MM npH pasmepax suka 6oee 500 mm.

Jlnst 3aarapuBaiHs CKOPONIOPTAUIUXCS NUILEBKIX POYKTOB HCMONB3YIOT okono 100
THIIOPA3MEPOB EePeRsiHOf M KapTOHHOH Taphi.

Jlnst MaccoBLIX BHJOB 1POAYKTOB MOXHO PEKOMEN0BATh CXEMH yKnanKn (pne. 2. 2),
KOTOpbIe 3aBHCSIT OT Pa3MEpOB TapHl,

TIpn dopmitpoBaii NaKkeToB B Tape APYTHX pasMepoB HYIKHO CTPEMHTBCS K Tomy

-uToGHI MIOTEPH MPOCTPANCTBA BIYTPH NakeTon ORIM MUHHMaNbHEIMH (ne Gonee 5--6 %)’

C(bopmnponauuuﬁ naker  JOJIKEH
6uTb © ycrofiunBhIM.  YcToHunBOCTD
XapaKTepusyercst crnocoGiocTbio Mna- —
(opmy u rabapur- —
Hble pasmepol  MNpH  MOTpYy30YHO-
pPasrpysouHpiX M BHYTPHCKJAACKHX
pa6orax, Haubonee uenecoobpas-
HLlfl BHL YKJaAKH rpysa — «Brepe-
BSI3KY» C CPEKPHTHEM CTLIKOB Me-

LY AUIHKAMH [IHXXKHEro paAa Bbllle-
JexautkmMy (cMm. phuc. 2.2, nos. /1, 3).

B naxerel yK/1aIuIBalOT NMPOAYKTA!
TOJISKO OAHOro CopTa M OANOro Hau-
Menopanus. Hucno mecr, ykJaspiBa-

4 5

Puc. 2.2. Cxemb yKkaAagku rpy3on na nenaonax:

] — MBCAD CARBOYHOE B KepToiiofll Tape pazmepoM 385X
H260%235 MM (27 uay 46 MecT B nakere); 2 — nNTHNA B A0~
uiaTot Tape pasMepoM T792X590X140 MM {20 MecT): 3 —
cup B AoulaTtoft Tape paaMepoM B825X405X 190 MM (15 WAk
21 wmecro); 4-— puia MODOMCUEA B KApTOHHOR Tape pazue-

- eMbIX B laker, ROJKIO GLITH MOCTO-

pou 766X234X259 MM (20 naw 25 mect): 5 — xolicepanl B
RoulaTofl  Tape paaMepoM 600XC400X190 MM (24  uam
28 MecT); rio cxeme B NakeTHPYIOT #6NOKH B AEPEBAHHBIX

AHHBIM, Macca Tpy3a He JAoJ/Kha
fHKax paaMepom 634X400X286 MM no 16 wecT B Nakere,

npessnuath 1000 kr. HanGosee pac-

- IpoCTpaieniLiM - ABAACTCA cToeuHnIit

MOJJIOH, COCTOSHIHIL 13 CTaHJapTHOro
M0CKOro JiepeBMINIOr0 MNOAM0HA W pasbopubix croek. Jlnauna cToek  fofxia
COOTBETCTBOBATL BLICOTE MaKeTa ¢ MoanonoM. I cTofiKaM npHBAPHBAIOT KOCHHIKH
M3 JIMCTOBOIT  CTaJiu. Huxnue KOCHIHKH  OXBaThbiBaloOT moanon M obec-
NeyHBAIOT YCTOHUHBOCTH CHCTEMbI, BEDPXHHE CNYMXaT JUIf yCTAHGBKH 11a HUX CJERYIO-
mero nakera. IlpxiMelnieHne CTOEYHHIX MOMJIOHOB TAKOTO THNA TO3BOJSET NOJYYaTh
BLICOKHeE WITaesia, TAK KaK HHXKHKE DAL HE HCMBITEIBAIOT HarpyskH., CTo#KH BMecTe
C fIILMKAMH CKPCILISIOT MEeTaJJIHuecKoH JlelToil HJAM KanpOHOBWMH DeMHSMH.

HOna ymensuiciiia TpylOeMKOCTH BBIFPY3KH TaplbiX CPY30B H3 TpaucrnopTHBIX
CPeAcTs MaKeTHpoBahine HeoOXOJMMO BecT!! OfHOBpeMeHuo ¢ BhIrpyskoi. Ha oano-
3TaXHbIX XOJOANJBIHKAX MPHMEHTIOT TONbKO TOPH3ONTaNbHOE NepeMelllenne rpysa

Puc. 2.3. CxeMa mexauH3aHuM rpysonbiX patSO‘r:

1 — snexTponorpysunx  3T1-0801; 2-— nnockuft  ueTnpexasxoanumf noano 3 — snexTponorpysTuK
OI1-201; 4 — paarpysoyninla CToRKH; 5 — rpY3onas rtencxkkxa TB-630: 6 -—c‘ro.n ueperpyaoyunif,
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(pnc.2.3), Ha MHOrO3TAXKHLIX — MepemellleHNe N0 TOPH3OUTaMH (B Npefenax O[Oro
9TaXKa) M M0 BepTHKAJH C MOMOUILIO TPY30BHX JHGTOB rpy3onoxbemiioctbio 3200—
5000 «r.

Ilnst ropHaoHTaNBHOrO MepeMellendss rpy3oB MCIOMB3YKOT SJEKTPONOrpy3auHku
OTeuecTBEHHOTo NpoHu3sBoacTBa M ¢upMbl «Bankankap» (Hapoanas Pecny6auka Boa-
rapus), 3JMEKTPOTENEHKM OTEUECTBEHHOIO NPOU3BOACTBA H SJEKTPOTENEKKH C HHBKHM
noavemoM BHIOK (HPB). [locnennne nenecoo6pasHo npHMeHATb RJs1 3arpY3KH H Bbl-
rpy3KkH aBTOTpaHCHoOpTa.

Ko/sinuecTso nopbeMHO-TPaHCMIOPTHHIX CPEACTB M Taphl AAfl MeXaHN3alHH norpy-
304M0-PA3rPy30YHBHIX H BCAOMOTATeNILHKX PaboT Ha pacrnpeeauTebilbiX XONORH/b-
HHKaX 3aBHCHT OT HX pa3amepoB. OpHenTHPOBOUHLIE faHHBIe MO KOJHYECTBY CPENCTB
mexannsauun (o ganubiv BHUXHW n Munpoxonona) npusenentr 8 tabr. 2.6.

Pacuer kosnkuecTBa CpeCTB MEXAHW3ANHH YTOUHSIOT s K2XKA0ro XoNOAHIbHIKA.

Kpome yxasanHbix B TabJMue MogbeMHO-TPaNCIOPTHEX MEXaIiH3MOB A0MIKHO OBITH
npefycsoTperto ofop yaoBaHle s 3apAAKH aKKYMyJsTopoB (npeoGpasoBaTeliH ToKa,
BLIPAMATENH) M3 pacyera, YTO HA 3apsilke OAHOBPeMeHHO HaXomuTcs Y/, BCex
3JEKTPONOTPY3UHKOB H  3JIEKTpoTesexeK.

IIpn npoexTHPOBAHUH XOJIONHJIBLHHKOB /ISl XpaHenns ¢GpyKToB U oBouledi obopy-
JOBaMHe H JHHHH KOMIUIEKCHON MeXamu3aiiuH NoAGHPAaoT s KaXKAOTro TeXHOJOrH-
YecKOro mpouecca pasfenbho (Morpyska, BRIPy3Ka, TpaHCIOPTHPOBKA, ToBapHas
06paboTKa) ¢ YYeToM €MKOCTH XOJOLMJIBbHHKA M 3aflaRHOA MPOAOTIKHTEALHOCTH MPO-
uecca.

B nacrosuiee BpeMst Ha GPYKTOBHIX XONOAMABHUKAX MPUMEHSIOT ¢loco6 Xpatenhs
#6a0K Ge3 Tapel M ynaKonku. JLns 5Toift menu HCNosb3YIOT yHHBepCaJbiibie KOHTeR-
Hephl € XKeCTKHMH CTEHKaMH i OMopoft H3 cTtaHfapTHOro nJjockoro nomiona. Koureft-
Hephl MOTYT GbiTh HEPa3GOPHLIMH H CKIafHmMH. KOHCTpyKuuH KonTteifliepoB nosso-
JISHOT NPOM3BOAMTL WX IUTabeNHpOBaHHe B YeTwpe M GoAblue sipycoB, YTO MO3BOJSET
HauGoJsee 11e1eco06pasHO HCMOJIb30BATH EMKOCTh XONOAMILIHKOB ¢ GOJLILOA BLICOTOMN
Kamep (no 7 M).

Hapyxnue pasmepw nepasGopuoro xouteitmepa 1200 x 1000 x 720 MM, ckaag-
Horo 1240 x 860 x 920 mM. Macca BmeuiaeMoro rpy3a HeTTO /s HepasGoOpPHOro KOH-
tefinepa 300 kr, aas ckmapnoro 500 Kr.

ILnst XpaneHns oXJamAeHHOrO MsICa 1 ero 3aMOPaXKHBAHH B MO\BEHIEHIIOM COCTOS-
HIH O6HLIUBO NMPHMEHSIOT MOHODPEJILCOBLIE MOJBECHBIE MYTH, M0 KOTOPHIM MACO nepe-
Melaercst B npejesax XOJNOAHIBLHUKA, @ B HEKOTOPHIX Clydasix Jaxe Ha nnatdopMmy,
yTO He Beerja onpapaano. [loaBecHne MyTH Ha pacnpefiesNTeNbHEX XOJOANIBHHKAX
pacnonarator Ha Bricore 3,0 M, @ B KaMepaX XONOJHJIBHHKOB MSICOKOMGHHATOB — 3,3 M
OT noja 10 TOJIOBKH pelbca. Paccrosiune Memay pesibCamH HOMKHO OWITb He Metee
0,8 M, MHHHMMaJILHEIE PACCTOSIHHA OT KPARHUX pesibcos A0 cTen M oGopynoBanus 0,7 M
{nonyckaworea MecTHrnle cyxenusn g0 0,4 M). Msaco, Burpyxaemoe Ha BaroHOB, YKJa-
AEIBAIOT Ha TEJIEHKH, B3BEWHBAIOT, 2 3aTeM MORHHMAIOT Ha NOABECHLIE YTH ¢ IOMOULBIO
CTauMOHaApHOTro HAKJIOHHOro moibemiuka. Ha nojsecHuix nyTax npenycmaTpHBaioT
YHACTKH C NOHHKEHHeM AJIS cheMma Msica, YCTanapJaHBalOT MOHOPEJILCOBHE BecH AR
B3BEMIMBAHHSA MACA B MOJABELICHHOM COCTOSTHHH.

Ha opnosramtux xonopHabHHKaX c Goabmofl BHCOTOl Kamep uesecoofpaanee
Hcnosb30BaTh cToeynble nolonst BHHXH, nosposnsiomue nosmee aarpysnth kamepy
¥ ofsierunTb paGoTH NO NepeMeleHHo rpyaa.

Mopoxeroe Msico XpanuTes B mrabensx. [lenecoo6pasHo NpHMeHATL NMakeTupo-
BaHMe 3aMOPOIKEHHHIX MOJYTYI KDYITHONO POraTOTO CKOTa ¢ MOMOULLI0 KAlNpOHOBHX
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Ta6anuna 2.6
Konuuectso o6opynoBanust 8 sapucH-
MOCTI! OT €MKOCTH XOA0AH/IbHHKE
. THIC. T
o O6opyroeaive Hasnauenne
* 165 6—10 u Gg.nee
DAeKTpONOrpy3sunkK

4004A  rpysonogwemnoctsio |Jlns  Tpamcwopruposks w| 2,0—1,6 | 1,35—1,3 1,3—1,0

0,75 T ¢ BucoToft nopbeMa |iuraGenHpoBaHHA — TpYy3OB

BHJIOK 2,8 M B KaMepax ¢ BHCOTOH He

Gosee 4 M '
3M1-103 rpysonoasemuocthio | To ke 2,0—1,6 | 1,35—1,3 1,3—1,0

I T ¢ Bucotofi noakeMa BH-

a0k 2,8 M :

EB-64! rpysonoanemHOCTBIO » 2,0—~1,611,35—1,3 |1,3—~1,0

! T ¢ Bucorot nogpema Bu- )

Nok 2,8 m

EB-677-45 rpysonoasemM- | To ke, B kamepax sumco-| 2,0—1,6 | 1,35—1,3 1,3—1,0

Hocteio 0,8 T ¢ Bucorol |[Toft 0 6 M .
© noabvema BHAOK 4,5 M

4004 rpvsonopsemuoctsio { s TpancnopTHPOBKH 2,0—~1,35{ 1,2—-0,9 | 0,9—0,7

0,75 T ¢ BucOTON noakeMa | BHYTPH BaroHoBH audros

BHJIOK 1,6 M
DnekTpoTeNeRKaA ‘

SKI1-750  rpysonoanem- Hna 6ykcuposkn pyunmx | 2,0-~0,8 | 0,67—0,6 [0,55—0,5.

£ Hoctsio 0,75 T TeNeXKeK € rpy3oMm
: DKB-T-1000 rpysonoanem- | To xe 2,0—0,8]0,67—0,6 [0,55—0,5

noetvio 1 1

EH-137 ¢ nogvemnuniMu Bu- | [lna sarpyaku naudroB wu(!,35—0,8 [ 0,67—0,6 |0,55—0,5

JllaMH rPY30NOABEMHOCTLIO | ABTOTpaHCNOpTa i

25 T
Tenexxa rpyaosas (pyunas) rpy-

SOMONLEMHOCTBIO
800—1000 kr Has  TpaHCNOPTHPOBKH 200—250 { 260—300 | 310—350
BHYTPH XOJOAHJbHHKA .

100 xr Hnsa noaco6uuix  pador 3—4 6—8 9—11
Tlopnon naockuft ppyxuacrunbunii | Ina nakerupoBauns rpy-| 800—1000/ 800—1000 | 800—1000
4eTHIPeXX0N0BO/ 30B .

Crofiku pasrpysouhnie K noano- | [ins npepoxpanenus rpy-| Or Y/, no 1/, or ofuero konnue-

HaM 308 OT PA3IAaBAHBAHHA CTBA NOAROHOB

Ponurosas popoxkka PJI-50 HOna sarpyskH  aBTOMa- 3—4 6—8 9—11
wHy :

Becti crauuoliapunie (aBTOMOGHL-

Hhe) C mpefleNbHOI  Harpyskof

30000 kr . Jlas B3BelnuBaHus 1 1 1

10000 kr To we 1 | |
Bectt cranuorapnue Bpesstle c | Has B3BEIHBAHWA  Ha 4—7 7—8 8—9
npefensHoil marpyaxofi 2000 kr | niatpopmax
Becul nepenBmkuule © npepenshofi | [l B3BelIMBania B Ka- A7 7-—8 8—9
narpyakoit 1000 xr Mepax .

Konnykrop Ilns nakerupoBanus mAca 100 150 200

Npumeganne. KonuuecTBO SAEKTPONOrPYSYHKOB H MAOCKMX NOAZOMOB COOTBETCTBYET

I THC. T eMKOCTH XOmop/IbHHKA, OCTaNbHOrO o6opy RoBalHA — Beeft eMKOCTH.
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pemued Ha cnenuHaibHOM cTanKe. TpanCHOpPTUPYIOTCS N NTaGeNUPYIOTCS NAKETH 1pil
TNIOMOLIM  SJIEKTPOTIOTPY3UHKOB € YANHHEeNHbIMIL Buaamu. Man npHzauus ycrofiyu-
BOCTH BLICOKHM 1Tabe/isiM HCHONbL3YIOT CTONKH, CBA3aHible MEXRY colofl.

Ilns noBuiulenys MaHeBPEHIOCTH MOFPY30MHO-PA3rpy30UNbLIX H TPAHCHOPTHLIX
CPEACTB Ha XONOANJIbHHKE NIPeRYCMaTpHBAIOT KOPHAOPH, BeCTHOIONH, 8 HENIOCPEACTBeH-
HO B KaMepax—rpy3onhle Npoe3in N IOUIAAKY AJS MAHEeBPHPOBaHUA.

Ilns Bcex kamep XONOAMBINIKOB Npil MEXAHH3NPOBANHOYH YK/2AKe rPy30B IUHPH-
11y TPY30BHIX NPoe3fos cneayer aphnimath 1,6 M. Jnis XxonoanabHUKOB Madof ewm-
KOCTH, rjie IpHMeHelHe NOJbheMHO-TPaNCHOPTHLX MEXAllli3MOB lelleNecoo6pasHto, 1il-
pHHY rpy3oBoro npoeaga npmmimaioT 1,2 m. .

KaMepax, HEnocpelCTBeHHO 3a T'pY3oBoil ABepbio, CleayeT NpeaycMatpHBaTb
nIoWanky pasmepoM 4x4 M and MaHneBplposanis norpyaunkos. B Kamepax xpaue-
Hisl NaKETHPOBAHHOrO MOPOMEHOTO MACa pa3Mep INIOWAAKN YBeJnuHBalT 10 5,2 X
> 8,2 M.

Ilpn yknanke naxeTuposanuunx rpysoB Hesfecoo6pasno npeABapHTe/IbiO NPON3-
BECTI Pa3METKY 11043 Kamep! AAs pasmeniennss naketon. Yrtobut ofnerunts padoty
11I0rpy3uHKOB, MepBOHauYanbHO OCTABASIOT NPoe3l WHpHoil 3 M, B KOTOPOM 3aTeM YKJa-
RLIBAIOT JONOMINTE/LIO eie OAYH PSR NaKeTOB, OCTaBJAf HOpMaJblibifl POE3K -
pHioft He Menee 1,6 M.

CymecToenHoe 3naueHHe WMEIOT NJATEOPMBI XONORMALIMKR, PasMepbl KOTOPbIX
GyRyT yKasauwl npy paccMOTpenHIl IaHHPOBOK.

Ha anroMoGHALION H mejesHonopoxnol nnat¢opMax ycTaHaB/MBaIOT cTauio-
napunle Becwl rpysonoasemnoctnio 2000 xr.

ONPENEJENNE YIICHA H PASMEPOB IKAMEP
Pacupereanreabusie i Npon3soRCTBCNILIC XOMORMWILHIKA

Uneno i paaMepb! Kamep 3aBHCAT OT COCTAaBa ! €MKOCTH XOJOAHJILHNKA.

B mnacrosimee BpeMs pacnpelefiiTesbHbie XOJOZIJBHIKH eMKOcThio jJo 5000 T
BKAIOUHTENILHO NPOEKTHPYIOT B OCHOBIIOM C KaMepamll, pacCunTalHeIMi Ha XpaHerle
Mopoxeisix rpyzos (10 75%). OcTanbHbie Kamepsl paccuuTHIBAOT Ha BO3MONKIIOCTDL
XpaHeuHs OXJAaMJERHbIX TPY30B JIETOM 11 MOPOKeHBIX Tpy3oB 3nmMoil, T. e. IPDOeKTH-
PYIOT KaK Kamepsl C YHHBEPCaJbHbIM TEMOEpaTypiibiM peixiinioM. ToNbKe B X0N0MAL-
1HKax eMKocTbio Gosiee 5000 T npeaycamaTpiiBaloT HECKONBKO KaMep XpaHeHs oxJa-
MAGHHBIX rpy3oB (10 20% OT eMKOCTH XONOANMBLINIKA), NpHYeM YHCIO 11X BHIGHPAIoT
TaK, YyToOL ofecneyiBanach BOSMOMHOCTL pa3fneibiioro xpauenis 11eoIHOPOANBLIX 1pO-
AYKTOB.

EMKOCTb OTHesIbILIX Kamep XpalleHMsl pacnpefenuTeNbhbiX XOJNOAHJbLIIHKOB 3a-
BIICHT OT MHOT{X (haKTOpOB 11 J0JK!4 ONPEAeNsITLCA B KaXK/0M c/ydae C Y4eToM Kou-
Kpernuix ycnosull skennyatauni. Tax, B 3apy6exnoil npakThke, rlie XpaHsaT npenmMy-
1eCTBEN 110 3aTapeliuie rpy3n B Meakofi pacdacoBke, naMeTHnach ABHas TeNReHIUA
K yBesuuelMio eMKOSTH W COKpALIeliio 4HcAa Kanep XpaleHyis; TaM CTPOAT oyeHb
KPYMIble O/03TaKHLIE XONOANLHEKI ¢ 60Mb1ioil Tpy3oBoi BbIcOTOl 11 Kamepamu
eMKocTbio 2000—5000 1. B ycaoBusx CCCP B nactosiuiee Bpemsi onTiiManbuoil fis
KPYMHBIX XOJOAMJBLIHKOB SIBASETCS EMKOCThL KaMmep xpalenus MOpPOXellblX FpysoB
500—600 T n oxJaxaennwiX rpysos — oT 100 go 400 . [lpn onpenenennin uncna
Kamep HeoGXOAKMO Y4HTLIBATH BOSMOMHOCTL COBMeCTHIOFO Xpatienns pasiuuHbIX rpy-
30B.
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Kpome Kamep XpaHeHHs Ha pacnpefeNuTebHbIX XOJOAH/JbHHKAX NpegycMmaTpu-
BAIOT KaMepbi XpaHerna OXJa}/IeHHoro Msca Ha NOJBECHHX NYTAX HIH B CTOEUHLIX
NOALONAX, MOPO3UAbHbIe KaMmepbl, NAKONHTENb — PA3rpy3ouilyio KaMepy, SKCheaH-
unoxHute nomenlenin. OTKas or BCIOMOTATENbHEIX HOMeELeH 3a'rpy11Hﬂe'r ocymecT-
RleHHE CKNaJACKHX OliepaiuMit Ha XOJNOAHNLHHUKE.

OnTuManbnoil CUUTAeTCs LIMPHHA KaMep OAHOSTAaXHLIX H MHOIO3TAaXHbIX XOJO-
auanHnkon 18—19,5 M. [LupHna MOpPO3HALIILIX KaMep oObIuHO OKono 6 M, pauna 12—
13,5 M (Makcumaanttas anuna 18 M); Ha pacnpereNTeNsHBIX XOJNOAHNbHHKAEX 3TO Ka-
Mepbl lenpoXoalbie.

Ha XoJomunuiiukax MAcOKOMONIATOB KaMepLt XPaHeHHsI MOPOYKEHOTO Msica AO/KHbI
6biTh Gonbuinx pasmepoB — emroctbio 500—1000 T, 8 B oTRE/bILIX Ciyuadx H 6onblie.
Yucno kaMep xpanenns OXNaxIAENioro msica 1—2. Uncso MOpO3HJbHHIX Kamep onpe-
aeaserca notpeGHoil KX eMKOCTBIO H BpeMeHeM XO0N0RUNLHOH o6pabotky. O6opaurnae-
MOCTb 3THX KaMep 3aBHCHT KaK OT BpeMeHH, 3aTpaulBaeMOro HemocpeiCTBeHHO na
1IpONECC 3aMOpaXNBallHA, TaK H OT BpeMeHH, HeOGXORUMOro A5 BHIIOMIEHH:A FPY30-
BbIX paGoT W NOArOTOBKH Kamep K Aanbuedmedt paborte. ObopaunBaeMocTb MOPO3HIb-
HBIX Kamep fpll no6yauTenbuoil nHpKyasumy BO3fyXa M TeMmepaType B KaMepe
—30°C cocrasasier 36 u, a npu temnepatype —35°C — 30 u (Bpems yKasaHo ans

., FOBSIIHBL B NOJAYTYLIAX).

[Tponycknas cnocoGHOCTb MOPO3NJLHLIX KaMep ROMKHA 6uiTb He MeHee 50% cy-
TOYHOH MPOHIBOAHTEALIOCTH MﬂCOKOM6ll|laTa NpHYEM KaXAylo KaMepy pacCUHTLIBa-
10T Ha eMKocTb 1ie Metiee 80% cMenHoii nponanoautensuocri. Kamepu oxsiaxnaenus
IPHHEMAIOT TaKiX Xe paamepon. [(amepsl Kak Anf 3aMOpaKUBAHHSA, TaK ¥ U151 OX/18M-
JeHII51 Msica BHIIONHAIOT NPOXOAHLIME. V3 MOPO3HLHBIX Kamep BaIxoJ oOLuHO AeNaloT
B pasrTpysounyio KaMepy, a u3 KaMmep OXJaxaeHHsl — HefoCPeACcTBEHHO B KaMeph!
XpaHeH s, XOTH 1€ 1CKIOUAETCA BaPHAHT ¢ pasrpyaounoil kamepoil, Tlomemenys ans
3arpy3ki ¥ pa3rpysKi Kamep oXJsiadJenils H 3aMOPaKIBaHHS TPHIIHMAIOT 6e3 pacue-
Ta B fipouecce Konctpyuposainsa. B nomenietniy Aas 3arpy3kH JOJIKHO pa3MelllaThb-
csl Takoe KOJIIYECTBO Msica, KOTOPOTO JIOCTATOYHO JUIsl 3arpY3K# OANONR MOPO3HJAbIOIL
KaMepsl, NOSTOMY MuIoliallb TAKOro NOMeEILellns ofBI4I0 PaBlla MJOWAKH MOPO3ILib-
noft Kamepsl. [Tomensenie gns pasrpy3ky MoxeT ObITh MeHDLIINX pa3MepoB, TaK Kak B
HEM Y3Ke 1pOBOAST paboTL! C MOPOMEHLIM MSCOM, KOTOPOE cpa3y OTHpaBAsIOT Ha Xpa-
nienne. B npoexTax XxOJOAMILHHKOB IPH MACOKOMOMIIATaX MOTYT GBITL NIPERYCMOTpeH bl
U ApYrde Kamepht, 1eoGXONHUMOCTh B KOTOPHIX ofpefle/isteTcsl TeXHONOrHeil IpoM3Bof-
cTBa. B KypcoBubIX H ANNJOMHBIX NPOCKTAaX 3ajaHue MOMHO He YCNOKHATD.

TTpu MoNounbIX 3aBOKaX NPOEKTHPYIOT Kamephl XpaHenus NPOAYKUMH, BblilyCKae-
MOJl NpelnpHATHEM, C YYeTOM KpaTKOBPEMEIHOro XpaHelusi — oT 4 4 R0 OMHX CYTOK.
Ha macnofennpiinix sabopax, FAe HPOZO/KHTENBHOCTb Xpauelds Macna JOCTHraer
15 cyT, npenycmaTpupaioT Kamepy oxJaxaenus macna. Ha chipoensubx 3aBonax
ZOJUKHLY ObITh FIOMeINel1fsl N CO3peBauiia ¥ XpalleHus Chlpa W APYTHe OMELCHHsT,
N0TPeBHOCTh B KOTOpLIX onpefie/iseTcsl TexnoJorueil H3roTosJeHus coipa. B nactos-
liee BpeMst XONOAMABHUKH IS LNTEbIOr0 XPaHenus BuIpaGaThiBaemoll NPORYKiMH
HEeNOCPEJCTBEHHO MPH NPENPHITHAX MOMOYHOIT TPOMBIINEHHOCTH OOBMHO 1le flpe-
LYCMaTpuBaloT, XOTA BO3MOKHO BKJIOUCIINE XOJOJM/LIINKA B cOCTaB [1POH3BOACTBEl-
1OT0 KoMnJieKca. B TakoM Xonoananiinke Ro/KIb ObITh KAMEPH! AT INHTeNBIOro Xpa-
HeHHs ¥ 06paboTKH BCeX BUAOB NPOAYKIIHH, XapAKTEPHBIX ISt RANHOTO MPERNpIUsITHS,
BKMIOYast NH3KOTEMIlepaTypHule KaMeph!.

Jis Xpatienus cLipoB TPOEKTHPYIOT clienHaJH3upoBantsle xono;mnbmmn cpas-
nurensiio Gonsinofi emkocry (o 2000 T1).
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TTpu npoekTlpoBaHuH GPYKTO- R OBOMIEXPAHM/INUL HEOOGXOAMMO YUHTHIBAThL BO3-
MOKHOCTb COBMECTHOTO XPaHEHHs NPOAYKTOB pa3fHUHLIX BHAOB. EMKOCTb OTAeNbHBIX
Kamep He peKoMeHJayercs Jenars Ooablte 250 1. Kamepbl npeasaputenssoro oxnaax-
LeHNs 1esiecoo6pa3Ho NpefycMaTpHBaTh TOJNbLKO Ha 3a3rOTOBUTENLHHLIX XONOAMJILHH-
KaX AN KOCTOYKOBHIX 110A08 o siroa. OcTanbubie GpyKTH MOXHO 06paGaTunath lie-
TIOCPEACTBEHHO B KaMmepax XpaHeHus.

HeficTBuTeAbHYI0 MKOCTh KaMep XpaHeHHSl XOJOAHALHHKOB Infl GpyKToB onpe-
IenfoT rpadHuecky Ha OCHOBZHHH CXEMbI pa3MellleHHS FPY30BBIX NaKeTOB 1o naoa-
Iy 1t 110 BbICOTE Kamep.

[Tnomans kKamep XONORNAbHIIKA ONPEeAsioT N0 YcJIoB1OA eMKOCTH XON0A1NbHHKE,
MCXOASl M3 HOPMBI 3arpy3Kis rpysonoro obbema 0,35 /M3, a Ans KaMep ¢ NOABECHLIMH
nytami — 0,25 T Ha 1 M noasecHOro nyTH.

[TnanupoBky xonoaHAbHIKA Haubojee PAUHOHANLHO BECTH 10 YHCAY NOJYYEHHBIX
NpH pacueTe CTPOHTENBHLIX TPAMOYro/bHHKOB, 06pa3oBaHHLIX ceTKOH kononn. [pu
NJ3aHHpPOBKE MOXeT OKa3aThCsfl, YTO pacueTHOe YIICAC NIpsMOYrONbLHHKOB He ofecne-
q9yBaeT yAOOHOrO pacrofoxeHnsl Kamep, NMpablJbHOro coueTanus miowanedt, oree-
IeHHBIX QNS XpaHeHus MODOMKEHBIX 1l OXNaMIennsXx rpyson. B Takom cayyae mpw
NJIaHHPOBKE BO3MOXKHO OTCTYM/IEHHe OT PacueTHOro YucA3 NpsMOYronbHHKOB (pac-
CYHTBHHON MNOLIALH XONOAUNBLHIIKA) B TY HAH APYTYIO CTOPOHY B Pa3yMHUbIX Nnpenefax.

[Tocne yrouHenus nMAaHUpPOBKH ONpelensioT AeHCTBUTENBHYIO YCAOBHYIO €MKOCTb
XONOAHNbHHKA, &8 NPH HEOGXOIUMOCTH — GaKTHYECKYIO eMKOCTb KAXA0H KaMeph! Anfl
KOHKPETHOTO BHA3 Fpy3a. ., )

[Mopnnox pacuera caepyrouunil.

1. PaccuuThiBaloT rpysosolt o6bem Kamep xpadenus V., (5 M%)

E
Vip= _g_v— v @.n
rie £ — ycAOBH3A eMKOCTL XOVIONMMLHHKA, T;

gy — Hopua sarpysky, /M3,

B oTaenbuuX cJyuasx, Hanpumep, npH pacueTe KaMep XOAOaUJbHIKa DU MOJIOY-
HOM 33BOJIe, MOXET BO3HUKHYTh HEOOXONUMOCTh BECTH pacueT 110 OTRe/bIILIM KaMepaum.
I'pyaoBofi o6beM KaMmepnt paccu¥THIBaIOT 1O TOH e (opMyJie, HO HOPMY 3arpyakH
MPHHUMAIOT R/ KOHKPETHOrO Buxa npoAyknuu (cM. Ta6a.2.3).

2. OnpeZensiioT Ipy3oByio IIowals Kamep Fy, (B M%), T. €. IJoWans, Henocpes-
CTBeHHO SaHATYI0 TPYy3oM,

Vep

Frp== P . (2.2
: rp
rne hep— rpYSORAA BLICOTA HJH DwCOTa WTabens, M.

Bulcora mitabenst onpegensietcsi CTponTenabHONH BLICOTOR Kamep XOJNoAHALIIHKA (RO
BBICTYT210UMX dacTel NOKPLITHIl HAY nepeKprITUR) ¢ ydeToM OTCTYNoB OT 6a/0K, no-
TONOUHBIX NPHGOPOB OXNRMIAEHUST WM BO3AYXOBOJAOB, a TAKKe C Y4UeTOM CnocoGoB
YKNaxk4 rpysa.

Munumansbueie oTeTYnBl OT 6e36a/ouHBIX nepeKpbITHil, 6GafoK, MOTONOUHHX Ga-
tapefi 0,2 M, OT BO3AYIHbIX KaHasos — 0,3 M.

Boicory wtafens B OMHO3TaXHBIX XOJOAHJBHHKAX CO CTPONTENbHON BRiCOTOR 6 M
cornacio CHull 11-105—74 chenyeT apnuumarh paBHOil 5 M.

3. TposepsioT Harpysky Ha 1 M® naomwaan noia ANsi MHOTOSTAXHLIX XOJOAHJIb-
HHMKOB 1l OIHO3TaXHbLIX ¢ foasanoM. IToneanas nopMaTHBHAs Harpyaka MeXRYysTam-
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HBIX nepexpu’ruu cocrasaser 2000—4000 kr/M® B 32BHCUMOCTH OT MPHHATON BLICOTH
9Taxa 4 xapakTtepa rpysa. Ilns nepexpuTHR Haj NOMEIEHHAMH C NOABECHBIMH TY-
TAMH CHieyeT YUWTHBaTh LONOJHHTENbHYIO Harpysky 500 kr/mt,

Guhep < 8p 0o 2.3)
™A€ gg pon — ACMYCTHMan MArpy3Ka Ha mepexpuiThe, Kr/ud,
4. OnpenensioT CTPOMTENBHYIO MJOWAAL Kamep Fo., (B M%) .
Frp
Fap=——» 2.4)
Be

rae fz— kospHUNEHT HCNOABL3OBaMIIA CTPOHTENLHOA MUIOMAfH Kamep, YYHTHBAIOWUA NpOXoaAw H
npoesan B Kamepax, OTCTYNW OT CTeH, KOJOHH, OGOPYAOBAHHA, DPACCTOAHHA MEXAY
wrabensus, MIOWAAL, SAHHMAEMYIO KOJOHHAMH H oﬁopyaoaanneu.

3navennst Ko3pduUHEHTa MCNONL3OBAHHS CTPOHTENLHON IMIOUIAAM NPUBEJEHEI
HIME B 3aBHCHMOCTH OT IJIOWAAH Kamep (B M%),

Jo 100 0,70—0,75 ,
Or 100 po -400 0,75—0,80 !
Bosee 400 0,80—0,85

Jlerko ycTaHOBHTb, UTO NMpOEKTHPOBaHue GONLLIOrO YHCAa Kamep He6o1s1Iof mo-
1MagH HPUBOAHT K 3HAYHTEJbHOMY YMEHBIUEHHIO eMKOCTH XONOAHbIHKA 13-32 liepa-
LIHOHANLHOrO HCNONBL30BaHHS MAOIIALH.

5. OnpefeasioT 4MCJAQ CTPOHTEJbHBIX NPSAMOYTONBHHKOB

Ferp
n= 7 (2.5)

rne [ — crpoutenshas naoiuajs OAMOTO TNPAMOYrofbHHKA, onpepeiseMas subpaHHOR cerko#t ko-
oK, M2,

6. CocTaBasioT NNAHHPOBKY XOMOAH/NBHHKA € YYeTOM HeoGXORHMOH NJIOUWIARH Ha
BCoMoraTesibunle TOMEmEeHHsl, KOPHAOPbl M OXJajJaeMule NOMeLIeHHs, He Y4dTeH-
fiele B pacdete (HaMpUMEp, MOPO3HAbHLIE KaMephl HA PacHpeleHTeNbHEIX XON0AUb-
H¥Kax 1t ap.). Kax 6LiN10 OTMEYeHO, 110 YCAOBHAM INIaHUPOBKH MOXKET 0Ka3aTbesl ue-
N1eco00pasibiM H3MEHIITh YHCAO NPSIMOYFONBHHKOB Kak B CTOPOHY HEKOTOPOro yse-
J¥ueHNs, TaK ¥ B CTOPOHY yMeHbiueHus. B KypPcOBHIX H AHNJIOMHLIX NPOeKTaXx fonyc-
THMO OTKJoHeHHe Ao 10—I15% or paccuurannoil maowmanu.

7. Ecau unciao 1P AMOYrO/IbHIKOB, NOMYYeHHOE NPH MNAHUPOBAHWH, OTJIHYAETCH
OT pacyeTHOro, ONPelensioT AefiCTBUTENLHYIO YCJOBHYIO €MKOCTb xononunbnuxa.
HCXOAA M3 KOTOpPOH BeRyTcs AanbHelilie pacuetdl.

ny

i Ey=E ek (2.6)

rae n; — NPHHATOE YHCIO CTPOHTENLHLX MPAMOYTOALHAKOB.

Mpumep. [dns npumepa paccunTaeM MIOUIAAL KamepH ANA AMHTETLHOrO XpaHeHHs TBOPOra
B Gpukerax no 0,5 kr. [MorpeGrad naoulant KaMepn CYUIECTBEHHO 3aBHCHT OT METOAa YKJManKe
rpy3a (B RUIHKaXx HAH NakeTax).

Kamepa pacnosioxeHa B OHO3TaKHOM XOJOAKJIbIIHKE, BHICOTA KOTOPOro A0 6aJloK MOKPHTHA
6 M, cetka koaour — 6 X 12 wm.

Emkoctb Kamepti 250 T npoayxkuuu 6pyTTo.
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Pacuaer 1. Bpukers xpanstca B flepenauynbix amiikax pamMepor 440 X 310 X 250 mm
no 8 amuxos no pucore, Bucora wratean 2,0 m. Hopma aarpysxku 0,425 1/m? (cM. ta6n. 2.4).
Mo ¢opmynam (2.1)—(2,6) umeem: '
1. T'pysoBoit o6veM Xamepu
250
Vo= 225

2. I'pyaoBan mjoumlanb XKauepl

=590 »3,

590
Frp =~ =205 .

3. Harpyska na 1 m? njomann nona kameput
0,425 - 2= 0,85 1/m3,

T. e. Mepbute aonycrumofi.
Ilmx OAHOSTAXKHOr0 XOJNOANAbHHKA TAKYi0 MpoBepKy MOXHO Ile NPOu3BOARTD.
4. CrpourenbHas naoulaAb Kamephl

295
Fcrp= —O—TI— = 421 M3,

5. Uncsio CTPOHTENLHHX NPAMOYTONBLIHKOB

421
n=—72—— =15,85.

6. B naunoM cayuae npr naanHpoBKe Uenecoo6pa3ito nplusnTh 6 npAMOYTroablHHKOB (paamephl
kameput 24 X 1B m). Okouyarenbioe peulenie Mo pasMepaMm KaMep nplinHMaioT MpHl yTBepHe-
HHH NAanHPOBKI MOCHAe pacueTa nuaoltafefl BceX Kamep xpaneH Wy i BCNOMOraTeALlL X foMelt2isi,

7. HeficTBuTenbnan eMKOCTb KaMepu

6

—— =256 T.
5.6 56 T

Ej= 250 -

Pacuer 2. flinuku c 6pukeramu chOpPMHPOBanuK B Naketw. B KakaoM naxkere 25 aulHKoB.
Makeru wraGenupytor B 4 Apyca. Bucora wrabens 3,45 M. Hopma 3arpyaku 0,416 /M. Kosddu-
UHENT MCNONbIOBaHHA CTPOHTENBHOR naouwanl xamepw 0,7 (cMm. Tabn. 2.4),

Mo tem ke dopmMynam umeem:

1. I'pysoBofi ofvem Kamepui

250
—=— = 3
™ =3 416 601 w3,
2. TpyaoBasa naomapb Kamepu
601
Fl‘p == T'E = 174 ™3,

. 3. Harpyaxy na noa nte npopepsioT, TaK Kax Ona Menbiliie AONyCTHMOf,
4. CrpoHrenbHas NJOWaAb KaMepul

Forp= — o — 249 w2, .
0,7
5. Yucao CTPOMTENBHHX MPAMOYTONbHHKOB
n= _219__ = 3,46.
0,7 !
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6. Npsnumaen kaMepy pa3MepoM 4 cTpoOHTENbHHX MpAMOYronbHHKa (24 X 12 m).
7. HeficTBuTeNLHAA €MKOCTb Kamephi

4
E, 3.8 9 T
Ypapnenusn (2. l) — (2.4) moryr 6HiTh pelieHB cosmecTHO. Toria CTpouTenbityio
naoans Fg,p (B M%) paccuHThIBaIOT 110 opMmyne

E

Eultrpfip k @.7

Fcrp =
rae Bce obosnaveHus re ke, uro n gopmynax (2.1) — (2.4).

EmKocts Kamep, 06opyAOBaNUbLIX NMOABECHBIMUH NYTAMH, ONMpeeNsioT No Harpyske
0,25 T na 1 M noaeecnoro nyTH.

CrponTtennniyio naowmans Kamep oxnamne}mﬂ H 3aMmopamuBaHus Msca (B M%)

MOHO ONpeaeaHTs no dopmyJe

: MT.

. Forp= ———

- . CTp H . 24

rie M — Cyroullas npoll3BOANTENLHOCTL KaMep OXMAMNeHHA HIH SaMOPaKHBAHAA, T,
T — Bpemsl nooro of0poT# Kamephi, BKJAOYas BpeMs Ha XOJOAHAbHYNG O6paBOTKY, Wa sars
PY3Ky, DHIPY3KYy KaMepHl H OTTaHBaHHe KaMepPHLIX NPHGOPOB, u;
H — nopma narpysku Ha | M NORBECHOTO MYTH, T/M; ’
K — gosdxpuunent nepecyera ot Harpyanu Ha I M noABeclioro NyTH K narpyake Ha [ m2
erpoureasitoh naowany; K=1,2.

K, : (2.8

Crpoutensnyio nnouiajb Kamep Xpauenus oxJaxaenHoro msaca Fg,p (B M) ua
NOABECHBIX NYTAX ONpPeReasioT no ¢opmyae

E

Fep=—- K. (2.9)

rape E — emKocTs KaMep eAHHOBPCMENNHOTO XpaleHHMs rpysa, T;
H — 1sopMa HarpyskH Ita | M MOABECHOro MyTH, T/M:
K — xosdpduunent nepecuera; K=1,2

KosdxpuiiienT nepecuera oT HArPY3KH Ha nojisechinie NyTi K yarpyake na 1 M® crpon-
TeNbHOM INOWaAH NPHUAT NO cpeaneit HOpME pa3MewleHHs 60 M NORBecHLIX myTeil B

OIOM  CTPOIITENbIOM HpaMOYTOJbITHKE,

3aTem onpejensioT YUC/A0 CTPOHTENLILIX IPSAMOYTOJNLHHKOB M, €C/H OlIO0 M3MetiH-
JIOCE NO CPaBHENHNIO ¢ pacUeTHLIM, HaXOAAT AeHCTBHTELHYIO EMKOCTb KaMephl 1o qop-
Myaam (2.5) 1 (2.6). Cneayer mets B BHAY, 9TO H3MelleHHe pasMepoB Kamep 3amopa-
MHUBAHIILT I OXJIANCREIHS  HeXeNaTe/LHO.
I'lpumg OnpenenHTs CTPOUTENLIYIO TJIONIAAL KaMep saMopa)KnBaHlm MAca npoHsno,uure.nb
Hocteio 150 T/eyr.
Mo ¢dopmyne (2.8) umeem
F 150 - 36
‘ =
P 0,25 - 24

UHCAO CTPOHTEABHLX NPAMOYTONbHHKOB

1,2=1080 m1.

n=
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LlenecooGpasno npuuaTs 5 xamMep saMopaHBauHf 110 3 CTPOHTEALHHX TPAMOYIOJAbHHKA
KaxAas. BumecTHmocTh Kaxknoft xamepn Oyaer He 30, a 45 1, wto cBsIsauo c Bpemenem 06opoTa
KaMephi, KOTOpOe NpH TeMnepatype Bo3ayxa B kamepe —30° C M yCHaeHnOl MKPKYAALHY DO3YXA

cocrasaser 36 4.
Tlnomaln SKCUEANUHOHHO-COPTHPOBOYHBIX [IOMENIEHH i Fep (B M%) Moxuo pac-
cyHTaTth No ¢opmyne
’ 0,5M¢yr
Forpe= ————
e 0,35

rae Mgyp ~— CyTOYHAN BHAAYa rpyaa, T.
0,35—— nopma HarpyakH Ha | M? crpourensnoft naouianu.

s (2.10)

HpepupusiTun TOprosau u oGECTBEHHOro HUTAMHA

Hucsio Kamep # HX 1JIOWAAb ONPESNIAIOTCS XapaKTepoM M BEMHYHHOf Npefnpus-
THA, ‘ -

' [Tpn npoeKTHpOBaHuM Mara3uHa cOCTaBJSIOT TeXHHuECKOe 3aflanHe, B KOTOPOM
YKaJBIBAIOT YHC/IO PaGOYHX MECT WJIH KONNYeCTBO pOAaBaeMOro HPORYKTA, a TaKwe
nnomank Toprosoro 3sania. Ilpumepuo 30% oGopynoBaHUs TOPTOBOTO 33ha HMeeT
oxJIaxJal0mHe ycTpoficTBa, NO3TOMY NpH onpefefeHNH {OMaAl OXJaXKAAeMbIX Ka-
Mep B pacueT npunumaior 30% nnomagn Toprosoro sana. HopMa nuomanm oxaamaae-
MLIX Kamep- (B M%), oTHecennan K 10 M? niomaan Toprosoro 3ana, CocTaBAsieT: Ansl Ka-
Mep XxpaueHusi Mfca — 2,8; puiOb — 2,2; racTponomuun — 2,8; Bu, nusa, Gesanko-
ronbUbIX HANHTKOB — 1,7, GpyYKTOB — 4,4; oBoutesl — 2,2; MONOUHBIX NPORAYKTOB —
2,8.
[Mnowasb oxnaxaaeMoll Kamepsl ZOMKHA OblTh He MeHee 6 M%. Haumenblunit pas-
mep B naade 2,4 M.

Yueso Kamep onpenensieTci KOJHYECTBOM OTHAEN0B B MarasiHe.

Mnowans oxnamiaemoll KaMephl A5l KOHANTEPCKNX u3Resuil NPHIIMAIOT M3 pac-
yeta | m* Ha 18 M?® nnouwany TOProBoro 3ana, 3ansAToON QMR NPORAXH KOHAHTEPCKUX
u3/esIHil ¢ KpeMOM, €CJIM STOT OTHe/l 3aMHMaeT He Menee 54 M? NOWaXH TOProsoro
sana.

B marasuHax npefycMaTpuBaloT Takie HeoXsa/Jaemble KJajoBbie ANS MPORYK-
TOB BCEX BHAOB, KpOMe Msca, W [OMEUeHH: ANf MOATOTOBKH TOBAapOB NpH KaMepax
XpaHeHWs MsCa M MONOYHLIX IPOAYKTOB,

Hopmbt nomazeit oxnaxknaeMmpx kamep npusesenn no CHulll]l—J1.7—70 «Ma-
ra3auui. FOpMB NpPOEKTHPOBaHHS>.

. Ha npeanpuatusix obllecTBeHHOro MUTaHWA 9YHCAO H pasMepnl KaMmep onpenens-
10TCA Ha3HAYeHHeM NpeanpHATHS ¥ TeM, YTO HCAONB3YETCHA M NpPHTOTOBJEeHHS
6MOM —— Chipbe MK nonydabpHKaThl, a TaKMe YHC/IOM NocafouHblx MecT (Tabh. 2.7).

OxJnaxaaemsle KaMepbl pekoMeHAyercsl o0beanuATb o6mnM TamO6ypoM rayGuHORA

1,6 M. Paamep xamep B naaue He Menee 2,1 x 2,4 M, BulcoTa ne Menee 2,4 M.

Mpuuep 1. Onpeaenuts uHCAO # paaMepul OxNaXKA3aeMWX Kamep NPOAOBO/ILCTBEHHOro Mara-.
SHHA C TOPrOBHIM 3aJoM miouafbio 400 M2,

[aowans, sanuMaemyio oTaenamu, 060PYAOBAHHLIMH OXJ/1aXNAOUIKMH YCTPoORCTBAMH, NpH-
puuaeM pasnoit 30% or nuowanm ToproBoro sana, 1. e. 120 M2,

Mo orrenam nnowann Toprosoro aana (s M%) pacrpejensercs cieayloUIHM 06pa3ou:

Monoyno-xupoBsle NPORYKTH 40
TacTpoHoMEA 40
Msco ) 25
PrGa ; 18
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Ta6auua 2.7

OxnaxpacMple Kamcph

Tlopmbl NAOWAAN {B M?) NpH KOMHYECTRE NeCcT B 3anax

CronoBne OTKPHTON CeTH O6UEeCTBEHHOro NHTaWma

Mscuux u puSdHx noiydabpukaros!
Osomnux nonydadpuxaros!

OpyKTOB, SIroa, s1anuTKOB,  OBouteR
MosouliX NPOAYKTOB, XHPOB, FacTpo-
HOMHH

Msaca?

Pui6u?

NuuieBux orxonos®

Mscinix, emduux H OBOMWMLIX NOAY-
¢abpHraron
OpykTOB, Ar0A, HANKTKOB, oBolled

MonouHLXx MPOAYKTOB, KWPOB, racTpo-
HOMRH

Mnca, puibm?

IueBnx orxofon?

CronoBHe pHcWHX yuebluux

+

MsacHux nonygaGpukatost

Pri6Hnix noayadpukaros!

Osomnuix noayda6pukarost

MoJIOUHKX NIPOAYKTOB, MHPOB, racTpo-
OMHH
QpyKTOB,
Msca?
Pritu?
Numesux orxonos?

AroA, U4NMTKOB, OBOULER

Msacnux u pubuux monydabpukaros!
Osouwntix nonygabpuxaron?

Mosoulilix NPOAYKTOB, KHPOB, ract-
PONOMHH
®pykToB, froa, HANHTKOB, OBoulefi
Msaca?
Prtu?

50 {100 | 150 | 200 | 250 | 300 | 400 | 500
6| 6| 6] 7
6 7 91| s8] 15|19
of| 51 6 gl o] 1| 3]s
] ol 1o | |4} 6| 2|2
14 | 20 | 23
} 7wl o] ]| s 6 | 6
| = gl 81 8] 10| 10110
CrofloBHe NPOMBWNEeNHLHX NPEANPHATHRA
50 | 100 | 150 ]200 300 [400 [500 | —
6 8 9] 12| —
5| 6
8 5 7 8 9 | -
6 6| sl w1 | @] =
6 7 gl || 4|~
—{ =12 s| 8| 1o} 1w0]| =
3aBeAEHHR 3
300 | 400 |5oo |coo |700 |soo 900 | 1000
14 | 16 | 18 (18
} 8 9 | 1| 14 ! e S 1'%
7 sl w |12 2| 3] 1516
5 6 7 sl 1|23
5 6 sl w2 5}
13|15 [ 18] 21| 20 |26 2B
8 8 8 g lwlw] 1wl
Pectopanu
100 [ 150 {200 | 250 | 300 |400 |500 | —
5 5 5 6 6 7 9
7 8 8 9ol | 15| 18—
imf|is s | 2] 7| oa
9 |l nu ||l ea % -
19 -
705 sl B 2| =
8 8 8 8 g | 8 8 | —
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Npoaonxkenue

Oxnamaaemuie xamepu Hopmia naouaan (B M%) NPH KONMNECTHE MecT B 3anax

Kajpe oGumero tHRA

, 50 l 75 I 100 | 150 I 200 | 250 | 300 I 400
Macubix, puGHHX u OBOWNWX 1toaydal- 5 5 5
PIKATOB
Mosountix NpoAyKTOBs, XHPOB, racrpo- 9 11 8 9 10
HOMHH . [ 7 11
QpyKTOB, Aroa, hanurkos,  oBouledl 6 6 7 8 9 10
[Mumesnix oTxopos?- —_ — —_ —_ 8 8 8 8

! Kamepu npeayCMaTpuBaioT TOMLKO 12 MpeANPHATHAX, PaGoTaiommux Ha nonydabpukaTax;
2 Kamepu npenycMaTpRBAIOT TOJ/LKO Ha NpPenupHaTHAX paGoTaloulux ia Chipbe,
8 B nroutagb Kamep HHIUEBLIX OTXOJ0B BKJIOyeHL HEOXJAXKAAeMbie {loMeuntciua njoumanbieo 4 me,

[To nopue na xaxasie 10 M® naomayii TOProBoro sana NpHxoAHTEA o 2,8 M? NAOW ALK OXAaK-
J@aeMBIX KaMep JIIS MOJ0YNO-’KIPOBRX TPOAYKTOB, FacTpOUOMHH H mMBCa, N0 2,2 M¥ — Ana puibu,
Pacyernan naowans xamep (B m?) npuBeiena nuxe:

Mosioutio-)xupoBue npoayKTH 2,8x4=11,2
Tactposomus , 2,8x4=11,2
Msco : . . . 2,8%X2,5e=7 -
PriGa : . ; 2,2x1,6=3,3"

MunuMansias naouwals Kamepsl ponyckaercs 6 M2, Cnenopatenbno, NeNaTh OTAENBHYIO KaMe-
Py nas puiGu Helb3s, ee UenecooOpasno o6bEAHHUTD € KaMepolt Ans MACa, YTO & NPeANpPHATHAX
TOProBJH AONYCTHMO.

B maraanue GyAeT TPH KaMmepbsi: AJst MOJIOYN0-XKHPOBLIX NPOAYKTIOB Naowaanio 11,2 Mm%, ana
TaCTPOHOMHYECKHX TOBapoB niowansio 11,2 M® U a1a Msica # pubu naowaiso 10,3 M2,

2, OnpepennTh YHCAO i PAIMEPH KaMep AJA CTONOBO NPOMLIUWAENNOTO NpeANpuATHA na 400
noca/loYNLX MecT. .

Uncno n pasmepnl oxJaXAaeMblX Kamep AJAA CTOJOBOA TAKOro THNMa npHudMaeM no Tala.
2.7 B 3aDHCHMOCTH OT TOrO, paGOTaeT CTON0Baf Ha Chipbe HAK Ha noaydaGpHkarax.

Ecau crononas paGoraer na nonydaGpukarax, TO NOMKUB GHTH TPelycMOTPell KaMephr
Xpanenus: '

AN MACHWX, puIOHBIX H OBOWHWX NoaydalbpuKaros njaoutanbio 9 M2,

Ans $PyKTOB, ArOA, HATHTKOB H OBouteH mJjowmansio 8 M2,

Ana MOMOYHWX OPOARYKTOB, - KHPOB, FacTPOHOMHH nJjoutadbio 11 m?,

Kpome toro, npenycMaTpuBaioT KaMepy AAs XpanenHs MIUIEBMX OTXOAOB [L0Waanio 10 M2,
D TOM uHC/Ie HeOxJaxAaeMoe [oMmeulenHe naoulaivio 4 M2,

Ecan ke ctononas paGoTaer lla Chpbe, TO BMECTO KBMEPL AN XPaiclins MACHLX H PHONLIX
nonyaGpHKATOR UPeAyCMATPIIBAIOT KaMepy Ans XpaleHHs msca B pwulu naouapsio 13 m3,

BDLIGOP ILIAIIMPOBIKH

Tpebosanumsi ¥ naaumposxe
. i

Ilon naaHHpoBKOj MOHUMAIOT pasMelilenne BCeX NPOM3BOACTBEINILIX H DCHOMOra-
TeAbHBIX NMOMelileHHi XOJOAHNbINKA C yYETOM HX Ha3HaueHMsl, KOJNYECTBA H pasMe-
PoB. i

Uto6hl 0GecrieuuTh HaHGO/CE PaLNONanbHYIO MAAHHPOBKY, PEKOMEHRYETCs NpH-
JePHHBATLCS  CNEAYIOMNX MNpaBHil,

3 !
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1. Tlp¥HaTan nAaHHMpOBKA AOJKHA COOTBETCTBOBATL NPHHATOH CXeMe TexHo.c
rHYecKoro mpouecca, T. €. o0ecreuHBaTb TOYHOE H TOC/e0BaTelbHOe BhiflOJNHef I
BCEX TeXHOJIOTHYeCKHX onepaunfi. JKenatesnnlioe manpapnenne ABHMeHHS Ipy3a -
B OJIHY CTOPONY 0e3 BCTPeuHbIX H iepeceKallHXcs NoToKoB. [IBepH KaMep OMKHI Bl
XOIHTL B KOpHAOp. Hck/mouenne coCTaBASIOT KaMepbi 3aMOPa:XHBAHHA H OXJamAc
HHSl, BXOJ B KOTOpLIE MOMET GHITh yepes NMOMeILeHHA AN 3arpy3KH, a TaKkxke Kamep!
XpaHellist MPOJYKTOB, NOJABePralolluXcs ToBapiloii 00paGoTke KakK NpH NOCTYNJeHHI!
TaK H 1IpH Bujave yepe3 3TH nomellenks. He uekimouaeren npimelnetiie Geckopunop
HLIX 1WJIAIIPOBOK, €CJIH eCTh BO3MOXHIOCTb 0GECHEYHTD 110CIEeA0BATEAbLIIOE lIepemMelllt
HHe TPY3a M0 TeXHOJIOTHYecKoM uenouke Ge3 Bo3ppata. Ilocaennee pewenne obuiuir
BO3MOMIIO Na XOJNOAHNBHIKAX MSICOKOMOHHATOB H phGooGpaGaThiBaloHX Npe;
1pUATHA.

2. TlnanupoBKa J0/KHA CNOCOGCTBOBATL YMEHbLUEHNIO IIePBOHAYAJIbHLIX 3aTp#
Ha CTPOHTE/ILCTBO XOJIOA/IbHHKA. 2TO JIOCTHIaeTCs LWHPOKHM TIpHMEHEHHEM THHOBL!
CTPOHTEABIIX 3JIeMelTOB B KOHCTPYKUMIl, HCNOJIb30BaHHEM MECTHBIX CTPOHTeJbHb!
MaTepHaJioB, COKpallleliiieM MJOWAAH, 3aliHMaeMoii BCHOMOraTe/IbHbLIMIL MOMEILeH I AM!
Oniako HpH COKpalleHiili BCIOMOTraTeNbHLIX flOMellleHHil Helb3s 3a0LBaTh 06 Yo
cTBaX 06CJAYMHDARNS, T. €. IPOH3BO/ITL COKpallleH e B yiep6 skcaayaTamin. B 310
njalle MPaBuAblbIM 1IPIIMEPOM COKpaulenns BCHOMOTaTedbiibiX noMmewenui 6yn
HpHMeHeiine GecKOpHIOPIbIX 1J1ali HPOBOK Ha HEKOTOPbIX 1IPO1I3BOACTBEHHBIX XOVIOAHJI!
HHKaX, a TAK¥e 1ia psijie pacrpefe/tTebHbIX X0JI0ARABHHKOB Il (PpyKTO- if OBOLIEX]:
HHIJIHIL C HEeNnocpeICTBeHNbLIM BLIXOAOM N3 KaMep ha JaThopMsl.

3. Tnannpopka Jo/Kna ofechieyHBaTh JIELIEBYIO H YA0GHYIO IKCHJYaTalHIo X
JIOAHJIbH KA,

[lpexjie Bcero fonxKiubl GHTh NPaBHAbLHO BhIGpaHHl pasMepwl XOJIOANAbHHKA, 00e
neuHBalolie cBOGOAY H IHPOTY ManeBpa NOrpys3ouHO-pa3ipPy304HLIX W TPaHCMop
HLIX CPeACTB.

Ulnpuity afiaiifisn MIIOrosTamHOro XOJMOAIJIbINKA, KaK NPAaBHJO, HPHHHMAIOT |
GoJiee 40 M (4TO CBsI3ano He € IKCHAYyaTaupHell, a ¢ BO3MOMHOCTLIO MONTaMa, ofecl
yeliHeM ero yAo0CTB, HO HPHBOJAMT K co3fanimio naaTdopM GoJbUIOR AMHEL).

Iupina omio3Ta)ubLX XOJOJAMALHHKOB NPH LENTPaJbHOM pacHONOMEHHH KOp:
Aopa olupeflesisieTcsl MO/lyJieM, paBubM 12 M, COOTBeTCTBYIOULKM AJliKE HanGonee pa
npoctpaueiiniioro nposera. UIHpHHY oA03TaMIBIX XOJOMINDLINKOB NPHHHMAIOT pa’
woi 12, 24, 36, 48, 60 u 72 m.

Insny spanust xoJofiHAbHHKA BHIOGHPAIOT TaK, YTOOH JVIHHA MENE3HOAOPOMIN
nAaThopMbl MO3BOJIANA NIPHHHMATh HATHBATOHHYIO pedpiKepPaTOPHYIO CEKIHIO.

Iupuna xedesnonopoxibix miatgopm 67,5 M, aBTOMOGHALUKIX — B Tex 7
npenenax.

B nHeKoTophiX c/yuasix Ha XOJNOAMNbHHKAX MPEAYCMATPHBAIOT COCAHIHTC.
nyio nnatgopmy wHpinoil 3,5 M, Ho Yaule NPOEKTHPYIOT XOJNOAHJBHHKH CO CKBO3HLI®
rPY30BLIME KODHOpaMIi, HMEIOHMH Bhixos Ha obe naatgopmul. LlnpHrita Kopuiop
o0uuno 6 M.

JKene3HonopoxnyIo NIaTGopMy 1a XOJOAHNLIHKAX eMKOoCThio 1o 600 T He npe)
cMaTpuBaioT. Takne XoNoAHNbHHKH BooGlle MOTYT HMETb TOJBKO ONHY aBTOMOGH.
nyio naatdopmy. Xenesolopoxtsie NAaTGOPML AENAIOT ¢ YCTYIOM WHpHHOA 560 »

E no Bpced pande s ofecrneyelHsl BO3MOMHOCTH pa3rpyakH BaroHoB 0!
; THIOB.

Ins yMenblIcilHA TeIVIONPHTOKOB B KaMephl HX CPYINHPYIOT B 6/0KH € npHMep!

OJIHI1aKOBbIM TEMIEPATYPHLIM PEeXHMOM.
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4. TlnannpoBKa J0J/uKHA COOTBETCTBOBATL MPHHATOR CHCTEME OXJaxKAeHHs. ITo
OCOGEHHO Ba)HO YHYE€CTb IIPH NPOEKTHPOBaHHH OJHOITAMHLIX XOJIOJHIHGHHKOB, TaK
Kax He Bceraa yJaercs o0ecneduTh C/MB XJlaAareHTa H3 NpHGOPOB OXJaj)KjeHHs, uTo
HPHBOAUT K HeOoGXOJHMOCTH nepexoia Ha GoJsiee eMKHe CXeMBl ¢ HUHel nopauef
XOJlIoAMJIbHOTO arenTa. I1pH coCTaBJeHHH NIaHHPOBKH JOJMHB! OLITL npesycMoTpelinl
MecTa ANl MOHTaKa O0OPYAOBAHHS, KaMEPHBIX PacHpeNeAHTEe]bHWX KOJEeKTOpoB i
T,

5. IlaaHHpoBKa N0JuKlia COOTBETCTBOBATL TPeGOBAHHAM {IPAaBHJI TeXHHKH Geso-
NacHOCTH H nOXapHof Ge30MacHOCTH.

6. IlnanupoBKa NO/DKHA NPeNyCMATpPHBATL BO3MOMHOCTh PACIIHPEHMST XOJOAHJDL-
HuKa. [lag sToro ocrasasior cBoOOMHOM OUHY TOPUEBYIO CTeHy.

ChenyeT HMeTb B BHZY, YTO COCTaBJICH e [L1aHIIPOBKH ABJSIETCH HanGoJiee TpYAHbIM U
OTBeTCTBEHHBIM POLLECCOM NPOEKTHPOBAHHS, OT KOTOPOTO B Jla/ibiief{lieM 3aBHCHT 3KO-
HOMHYECKas 3(¢xpeKTHBHOCTb JEHCTBYIOWEro MpeIpHATHA.

Tuaunosnie INaHAPOBKE XOANOAHJIbUHKOB pasdjiudiioroe Hasnayenasn

TlyannpoBka pacnpeieanTe]bHOIO XoJoaHAbHHKE emMKocTbio 2000 T npeacrasnenia
Ha pHc. 2.4, Xo/NoAHABHHK MpejHa3nayeH Ui AJIHTeNbilOro XPaHeHHs Mnca, puiGhl,
Mac/1a, ful, CHpa M JIpYTHX CKOPONOPTAIHUXCH NponykToB. [1podyKTH nocTynaior
HA X0JIOAHNbHUK NO 2KeJle3Hol Aopore, 10CTaBKa B TOPTOBYIO CETb NNPOH3BOAHTCA aBTO-
TpaHCROpTOM, o

CTpyxTYpa €MKOCTH XOJIOAHJILHHKA:

Kamepul XpaHeHHR MOPOMKEHHX TPy30B 70% (1370 1)
Kamepsl ¢ yuuBepca/blibiM TeMmnepaTyp- 159% (300 1)
LM PEXHEMOM

Kamepu xpalieHnfl OXAakIeHHBIX [Py3oB 15% (300 1)

Ha xonopuibhnuke eCTb Kamepa JOMOpPaXXHBAHHA MsICa 1IPOH3BOAMTENLHOCTDIO
7,5 T/cyr. Kamepa Henpoxoinas. llpu Hell HMeeTCS 3arpysouno-pa3rpy3ounas
Kamepa. :

Jins yno6GerBa rpy3oBLiX onepaunil HMeercs: CKBO3HOH TpY30Bofl KOpHAOP, H3 KOTO-
poro ectb BXOA BO Bce Kamepbl xpanends. [las oGneruenus nepeMewieHus rpyson
Kamephl XpaHeHHusn cooGwaloTca mexay coGoft. Ouepauly 10 npHeMYy, nepeMellieiio,
CKNaJ\HPOBAHHKIO ¥ Bbijaue rpy30B MexalH3upoBalhl. Ha xosounbHuke npuMensior
CaMOXOJIHbIE 3JIeKTPONOrpy3uHKH, 3/eKTPOTeeKKH, Halio/blibie TeNeXKH, KonTel-
Hepbl.

CucteMa oX/NaeHus HaCOCHO-UHPKY/ASLUHOHHASL C HENOCPEACTBELHBIM KHIIEHHEM
aMMHnaka B npuGopax oxJiaxJeHus, B xaMepax xpaHenHsl OXJaXIEHHHX Trpy3oB Ii B
KamMepaX C YHHBepCaJbHLIM TEMNEepaTyPHLIM peXHMOM OXJaX/eHHe OCylHecTBJsercs
BO3/1YXOOXJAAHTEIAMH. B KaMepax XpaHeHHs] MOPOXEHLIX pY30B BO3MOMIIO HCTONb-
30BaHHE OAHOTO M3 /IBYX BAPHAHTOB OXJax/eHHs: JHGO MPH MOMOUH 0TONOYNLIX Ga-
Tapefl H3 opeGpeHHbLIX TpYO, NHOO NPH NOMOLLH MOTOJOYHBIX H NPHCTEHHLIX NaHeJbublX
Garapefi.

Ha Gosee KpynnblX OAHOSTaXKHLIX XONOAHJbHHKAX AJISI BO3MOXHOCTH CBoGoaHOro
JocTyna Bo Bce Kameppt H ILHPOKOTO MaieBpHPOBaHHsl CPeACTB MexaHHM3ailHH MOXIO
NpeAyCMaTPHBATh /1Ba, a HHOTAA M TPH CKBO3HBIX IPY30BbiX KOPHAOPA, CBA3LIBAIOUIHX
Mexay coGoli Kese3HOAOPOXIYIo ¥ aBTOMQGHJAbIYIO miaatdopmei. Oanako, npexie

/
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YeM MpHHATL TaKoe pelueHiie, He-
06X0/UIMO CaMBIM TUIATEJbLHLIM O6-
pa3oM 13YYuTb BCE €ro MoJIOMH-
TelbHbie W OTPHUATENbHBIE CTO-
POHbE.

Ha pacnpesenntenbHux xodio-
AWJbHIKAX Hebosiblioil  eMKOoCTH
CKBO3iibie TpYy30Bbie  KOPHAOPL
O0LIYHO 1€ AeNAT. XOJOoMHJIbHIK
(puc. 2.5) uMeeT oaHy aBTOMO-
OHJILHYIO IJiaTgopMy, ¢ KOTOpoO#
rpy3 nonanaet B pectnGionb, a Of-
Ty/\da B Kamephl Xpailelius MJH B
MOpO3iJIbHYIO KaMepy.

Oxanancicilie Kamep MOKeT ObITb
HEHOCPeACTBeHi0e —  KHIAUWIM
XJ1a3areiiToM — I PaCccoJibHOE.
B nocsemieM cayuae Ans oxJa-
JKIAEHMsT  paccodia  HCHONb3YIOT
KOMIIJIEKCHbIE  XOJIOMJ/IbHBIE  Ma-
wunbl, paboTapollne Ha XJano-
Hax.

XONOAHNLHUKH MPH MsICOKOM-
GunaTtax sBJSIOTCS 4YaCTbiO 11pO-
H3BOJCTBEHNOr0 Komiekca. [lpu
NPOEKTHPOBANNH TaKHX NpeanpH-
SITHIE cTpeMsATcst oGecHeynTb He-
NMOCPEACTBel i YIO CBSI3b MEXJY pas-
JHYHBIMH CTPYKTYPHBIMH MoApa3-
Aencuusimi.  XOJIOAHABIHK HpH
MacokomGinate MowtocTsio 100 T
B cmeny (puic. 2.6) umeer BXoa u3
MsICO-NpOBOro Kopnyca. Msco
iocie yGos fnoctynaer B Kamepy
npHema Msica, @ 3aTeM B ioMmelle-
HHE JJA 3arpys3Kil KaMep OXJax-
JeHHn 1 3aMopaxkupauns. [anece
MsSICO 1IOCTYHaeT 1a XOJOAHJbIYIO
o6paboTky (oxnaxpeuune  HIH
3aMOpaXKHBaliHe), pasrpyXKaercs
HocJie XoJiofabioi  oGpaboTki H
NIOCTYNaeT B KaMepnl XpatieHns
I Yepe3 KOPHIOp HalpaBasieTcH
B IKCIEANLNOHIIbIE  TIOMeIen s
AAs peajn3auiii WJH B Mscone-
pepalaTbiBaiomiHii  Kopnyc s
HCIIO/Ib30BaHUST B KauecTBe Chipbs
NIpH  H3TOTOBJEHHH  TPOAYKIHH.
[lnanupobka He nHwena nejoc-

2—198

1
[ i - - .
12000 16868 l 5000 246300
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Puc. 2.4. [lnan xonoauapHuKE emkocThio 2000 T
H pa3melllelie OCIIOBHOro 060pyAOBAHMA:

KaMephl: I — mopoanabHan; f{ — sarpy3osno-pasrpysod-
waf; [{f — yuusepcanbupe;, [V — xpaitefiHs OXTX8MACHIN X
rpysos; V — pedextHmx rpyaon; VI — skcneauuuns; VI —
x}mnemm MOpPOXKeNnwWX rpyjos;
paatpopun; VI/[ — antomoBunvnan; JX — xeneanonopox-
an;
I — xkomnpeccoph; 2 — GaTaper notonounnte; I — Gatapen
Dpucteniibe; 4 it 5 — PO3NYXOOXJAZNTEAH DOABECHLE; 6 —
BOAAYXOOKAAANTEND,

5000 I D Y500
78550

Puc. 2.5. Ilnan pacnpefe/tTensnOr0  XOJOAHL-
HHKa eMKOCThio 125 T:
1 — xoMnpeccopo-XxoHnedCcaTOPHbNE arperathl; 2 — BOARHOA
HACOC; J — pacnpeAennTensHoe yYcTpoficypo; 4 — pecheep
ApeHaRARfR; § — pecusep anHefWHA; 6 — BEHTAAATOPH;
7 — poaaywnan saBeca; § B 9 — OaTapen.
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TATKOB, K KOTOpbiIM B NePBYI0 Ouepelb MOMHO OTHecTH  GOJbIIYIO  f10-
uajh, SausTYI0 Kopujopamu. Heab3s cunTaTb  yRaunnim peluenne BHCCTH B
KOUTYp XOJIOOHJIbHUKA  noMellelide  TPaHcpOPMATOPHON  UOJACTAHLMH, A3 H
caMo pa3MellleHHe MalwHnHoro orlenenls. Ho Takoe pasmelmenne nomelwennit B aaii-
fioM cnyvae SIBASIETCS BLIHYK/EHHbIM, BHITEKAIOWNM N3 06beMHO-111aH I POBOYIIOIO pe-
WEHHSA, B OCHOBY KOTOPOrO ROJIOHEHh! CEKLHOHIOCTb if B3aHMO3aMelifieMOCTb OT/elib:
HbiX KOpHYCOB, U4TO lio3BoJjiseT

leoe oo oo ooaooo O p e coyeTaTb HX B TpeOyeMbiX Baphan-

gl =) & Tax pasnnunoil MOULOCTH.
§§EL 9 8 A Xonoauabuuk (puc. 2.7) upu
2! mﬂ fﬂu cooogno FOPOJICKOM MOJIOYHOM 3aBOJE CTPO-
“5{ = el HJcs B ABe odvepean. B cBazn ¢
gl “9", 2T°‘°3°‘°1"°*€F°‘°‘°‘°'°‘“’°* s, TeM 4YTo NJIOWaAH KOMilpeccop-
g E In £ 7 §  HOro uexa, 3anpoeKTIPOBAIHOIO
o [oogoel 1] s .5 Mn I ouepen, NCAOCTATONHO ik
S II 4 i{n Heoaaoaoo g  pasmewenns oGopynosaniisi, He-
& 159 7db (S OOXOMMMOro jis OGCAYXKiBaist
reete fleewocoe Bl lowmon sos v e

H 8 S ! aHn

Hoococoauws g oxaamsaaemoro ckaana. Boolwe
- o §  MpHHSTOE B NPOEKTE pa3snellelne
g $  KOMIpeccopnoro uexa  Hymio
HpH3liaTh fiey/lauhbiM, TaK Kak
NpH TAKOM pacfiofioxenily 3aT-
pY/IHseTCH BbilloNelne 130Jis1iH-

onnplX  paGoT (nph  BbinoJielnHy
H30JALII NPHIETCs1 00oliTH  KOM-
npeccopisiii uex). B uacrosuee
BpeMsi CTPEMSATCS1  {IPOeKTHPOBATDh

Puc. 2.6, Inau xousoauabHMKAE MACOKOMOHIHATA
MowHOoCeTLI 100 T Maca B cmeny:

] — kaMepa mpprieMa Msca; 2-— nomellenye AN Sarpyskan
KaMmep OXJAXNCHHA H 3aMOPaXHBANHA, .9——Kauc4pu ox- OoXJiaxKJlaeMbie KaMepbl ropon_
naxcuenns MAH  Xpanueniusi OXAaKAeHloro MAca; 4 — yHu-
BEPcanbHad KaMepa OXNAMACUHST WIH 3aMopPaMHBAHHA MA- CKHX MOJIOuUiiblX 3aBOJIOB TakK, 4TO-

ca; &5 —Kamepm 3aMmopaxHBannd MAca; 6 — nomeulcilHe
AJA pasrpy3Kit; 7 — Kamepa XPaueHH OXJaXAeHnioro mfca; Gt OHH COCTAaBAAJIH  eCTecTBelitoe

80—- Kameps xpn’uemmI;opomcnoro Mrca; §— 9KcmeaHnI; fipoloJIKeH He TexXiioJlorHyeckKiix

10 — pecoBan; I w — KaMmepbl NpHEMA H OAMOPO3KH -

HEMOUANLHONNLX Tpyaon; I3 o oTAC;eHHE  HDORIPOACTRA JHHUA C BLIXOAOM ia 1aTGOPMY

MACHLX H CyﬁnponyKTouux GnoKoa; ]4 — xamepa KoMnJack- qepes 3Kcﬂellﬂul“0-

Talluy KNIPB; 15 — KoMnpeccoptioe W Aunapatiige oOTaeie-

HHA; [6 — tpaucdiopMaTophan mopctanuus; 7 — Kopupop; nnauupoaxa NnpomMbicjioBOrO
18 — Gutostie momewensi. puiGitoro XOJIOANJIBITHKA  eM-

Kocthio 7050 T  upeacTraBiena

na puc. 2.8. XapaxtepHoii 0COGEHHOCTbIO JAAaHHOH IJIaNHPOBKH ABJISIETCS OICYT-
cTBHe KopuaopoB. [lpoussojcTBelinble NOMElEHHS pacnoJioeHbl TaK, 4to obeciie-
YHBAETCS M10C/IeJ0BATEAbHOE JIBHKEHHEe [POJYKTa OT NPHEMHOrQ OTAeneHNsl uepes
MOPO3HJIblioe OT/e/IeHHE B KaMepLi XpaHellHs, a H3 JIMX B 3KCHeanLHOonoe noMellerie
Ans peailizauHH. DTo npocToe pewfeHHe 103BOJisET MONYYHTL XOJOAHJILHUK C ouelib
fonbwuM Ko3(hdUUHEHTOM HCOJIL30BAHHA [0JIe3HOR HJoany.

Jo6uTbCs yAyulleHHs! MCHONb30BaHHS JHJIOLAAH Kamep XpaHeHHs MOXHO B Xo-
JOARNLHIKAX, KamMepnl KOTOpOro He MMeloT B cepejile Kosouil, IlpuMepom Takoro
NJAHHPOBOYHOIO peleHHs MOXKET CAYKHTb XONOAMAbHHK [yif (PPYKTOB ¥ BHHOrpaAa,
npeacrasaennsiii Ha puc. 2.9. XosiofHAbHHK fpeJHa3tayen JAJs OXJam/eHus H ANH-
TeAbHOTO XPaHeHHs CBEXHX (PYKTOB, BHIIOrpajia, CBOMHX oBoweH, nroi B paioHax

‘
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Pune. 2.7. [lnau xonoaMAbItnKa NpH FOPOXCKOM MOJOYHOM 3aBoje:

4 — xamepu xpamenns; // — xamepw samopaxusauun;, [/l — xoMnpeccopian; 1V — nponaBoACTBEnHI
Bosmewenua; V — aopHesmHoe otaenenne; VJ— sxcheanumMa.
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Pnc. 2.8. [lnan npoMHCNOBOrO PUOHOTO XOMONHALHHKA:

I — npuemoe otacaenne: !l — Mopoannsiioe oraencune; [ — Kamepn XpaHEHHA MOpoXeRof pub:
1V — skcncanunn; V — ansrdopmm; VI — xomnpeccopias; VIl — kouneucatopro-pecksepkan rpyan
VIl — wntosan; X — pacnpenenutesshbift war; X — cnymeGHo-GLTOBHE HOMRILEHHR: [ — KOMOpC
copu; 2 — KOHAEKCATOPM; 3 — pecHmepsl Jsnnchibie; 4 — IPOMEKYTOTHNE COCYAM: 5§ — PeCHBEpW UHpk
BAUHOHNHBIE] 6 = OTAENHTENH WHAKOCTH; 7 — HACOCH AMMNATHLIE; § — PEryIHpYIOULAR CTAHUHYU; 9 — AKa
renepatop; J0 — ckOPONOPO3HNbULIE BUOAPATH; [/ B /1 — Gatapea; /3 — BozAywnmie 3asecw.

?

Jh -
3
1l

—

1

© ® 9,0




3arotoBok u notpeGnenus. IlpéanonaraeTcs BKJOYEHHE €ro B COCTaB NPOH3BOACTBEH-
. HOFO MNpeANnpHATHA NO hepepaGoTke NJOAOB H oBoOILeil.

3nanve XoJOMIJIbHHKA O/LI03TaXKHOe ¢ ceTKoil Koson 6 X 18 m. Pa3smep 3nauus
B naane 60,9 X 37,08 M. K Topuam 3nauus npHMbIKaiOT KPbIThI€ KeJie3HOIOPOIKHAR H
aBTOMOGHAbHAH TJAT(OpPMbl, PacnoJIOKEeHHbIe Ha BhicoTe 200 MM OT YPOBHS TOJIOBKH

©O 00000

T6000 | v | v [ » | » 6000

®00066v

Puc. 2.9. [Inan u paspes XoNOAUALHHKA AJIR GPYKTOB H BHHOTPAAA ¢ NelleHTPaNH30BanHOR ciicTe-
; : Mol OXJaxAenus:
1—1V — KaMepH XpaKeHAR $pykTop; V—VI/] —~ xameph Xpaneukn suuorpaas; /X — skcneaduui; X — cays
#eGHo-GuiToBMe Oomewenns; X/ — rpysosoll kopnaop; XJ// — wenestonopoxunan uxatdopma; X711 — anromo-
Ouapnas pnaTdopma; X/V — oliomaika gon HEBECOM AJA  XONOAHRAbHBX MaWHH; ] -— XOJoAHALHO-Rarpepa-
genbiag Mawiia XM®.16; 2= Bodayxosoa; = Rucnekunonnumfit Tpancmoprep TCH.

penisCa H noBepXHOCTH aBTOMOGKbIOM nJomaAKH. [lnatdgopmb o6 belHIIeHb! IPY30BbIM

KOpllAOpOM, B KOTOphlﬁ €CTb BHIX0JI H3 BceX KaMep H 3KcCleAliiiHOHHOI0 MoMEIL eI us.

[puHaTHe peluedHsi O CTpOHTeJbCTBe XOMOJAH/bHHKA Ge3 nmomuaTha mnnatdopm L0

BbICOThI KY30Ba aBTOMOGHJIs1 WM BLICOTH ABEPH MeNE3HO/IOpOKHOro BaroHa onpaBaa-

HO: (PYKTHl MPHHHMAIOT H XpaHAT B CTaHAAPTHBIX AWMKaX, uTo ofecmeyHBaeT 1X

)’IIOGHOE nakeTupopaliHe u HCNOJIL30BAHHE norpyaoqHo-paarpysouublx MeXaHH3MO0B
|
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Puc. 2. 10. Pasmeuleune XOJOAK/BIKX KaMep:

a— B MNAaraittne: [—4 — xaMepn XpaneHH® OpoAYKTOB; 5 — MAUIHHHOE OTAENeHHE XONOAHABHEX xamep; 4

arperartm, DGCIlyKIlBEK)lllHe QGODYRDBGIIHG. pacnosoxeHnoe B TOProBoM sane; 7—D011’bell“"l(; 6—a cic

BOR: Kamepn Xpanedua upoayktos {/—11/), orxomon (/V), mawmninnoe oraeneaue (V); [ — xamopeccop
KougeincaTopibie arperath; 2 — ycoaputeni.



B nosnoii mepe. Litpoko pHEAPSIOTCS TpaHCNOPTHPOBKA 1 Xpalieiie sIGIOK B KONUTCl-
liepax, MeXaHH3ailHA NOrpy304iio-pasrpysouiibix paGoT ¢ KoropbiMii ofecneunBaeTcst
HOJIIOCTBIO,

Ha xosoauabHiKe npHMeHeHa JeuedTpann30BaliHas cHCTEMa OXAaX/lelns Kamep,
4TO 103BOJIHJIO OTKa3aThCsl OT ClELMA/IbHOTO NOMELEHiHA /ST MALWHHOTO OT/E/eliis.

Pacriosioxen e XonoAHAbHLIX KamMep 11a NpeANPHATIAX TOPTOBJIH It O0LEeCTBEHIOTO
MHTaliua 3aBHCHT OT TOro, I/le pacioJiaraeTca caMmo npepnpusitite. Ilpn pasmeluesnim
MAarasyna B NEPBOM 3Tajke MHOFO3TAXKHOIO 3MaHHA JUIA XONORHJABHBLIX Kamep ApHCiio-
Ca0NIMBAIOT NO/IBaJbHLIE HJIN TOJYilo/iBanbiibie nomeutenns. [Tpn atom mosxnbi pe-
1aTbesl BONIPOCHl O BEPTHKANbIIOM Nepememiennk rpyson. [las pa3rpy3ku aBroTpan-
CNOPTa HPeAYCMATPHBAIOT JIOKKH W HAKJIOHHLIE CHYCKH, OK0OJI0 KOTOPLIX JIO/KIIO Obilb
MecTo /sl nepemelllelins Teaexex. Kamepn uesnecooGpa3uo rpynnipoBarts B Gjoxi,
uTO 1103B0JIAET YMEHbIWHTL 00beM paboT Mo H3OJAAWMY, a TaAKMKe TEIJIONPHTOKH B Ka-
Mepbt. XO0NoAHJbHbIE MALIHHBL #KeJaTesibiio PACNoJiarath o BO3MOXKHOCTH GJHKe X
Kanepam, 4ToGbt YMEHbLINITL NPOTSIKENHOCTb TPYGonpoBooB. Ec/if ecTh BO3MOMIIOCTD,
ueJiecoo0pa3fo BCe XOJIOAHJIbIIbIE MAlIMHBI CFPYNNHpoBaTh B OOUIEM MalrnIIOM OT-
JleJIeHHH,

Paamelnenne kamep MoxKeT ObiTb HanGoJ/iee PalLHONA/bILIM, €C/IH Marasliii paclio-
JioXken B OT/IGJIBHO CTOSIUEM 3/laHHH. TOraa xaMepbi MOXKIO pasMecTHTb BiyTpH HoMe-
IUeHHs, MCK/AIOYHB CONPILKOCHOBEHHE HX € HaDY)KHbIMH creniami. Ilpu paamewennu
Kamep B HaJl3eMHOM 3TaKe HCKJ/IOYaeTCsl TaKkxe HeoOXoiMOCTL B BEPTHKAJILHOM niepe-
MeulenH rpy30B. o

B ouenb GONbWHX MarasHHax HHOrja pesecoobGpasHo jenatb OJOKH Kamep no OT-
AenaM, yToObl COKPATHTDL TPAHCIOPTHLIE CBA3H MEA(LY KaMepamii K OTAe/aMH.

Han npennpusatHif oOUleCTBEHHOTO OHTAHHA NPH MJ1ailPOBaliMH  NpHAEPXKHBa-

. 10TCs1 TeX Ke npuHuHnoB. Mciinouenine cocTaBasieT KaMepa st Xpaii€liilst HHILEBbLIX
OTXOnOB, KOTOpPas, KaK NpaBHJjio, pacliosaraeTcsi B 11epPBOM STaXKe 3/1aiiHA H iiMeeT Bbi-
Xoj yepe3 TamOyp HapyXxy H B nomeweitde npeanpustia. Kamepa oTxojon obwiuno
HMeeT He3aBHCHMYIO XOJIOAHJIbHYIO MaWHHY.

Tlpimeps! pacnionoXKeHHS XOJOJMJbHLIX KaMep Marasuia H CTOJOBOH mphsene-
Hel Ha pHc. 2.10.

TpeGonauusi K MAUWHMHHAGIM W aNNADATHLIM OTACACHHIAM

Quetb Ba)XXHO NpPaBHJbHO pa3MecTiTh O0CPYNOBaniMe B MaWIOM OTIEJeHHH,
[liaiiipoBKa MallHHOrO OT/E/IeHHN N0JDKHA CbiTh YAOGHOI Lia ofcay:Hpailia ma-
Wi, annapaToB, pacnpeleUTeNbiibiX YCTPOHCTB, [103BOJINTb COKPATNTh NpOTSIAKEl-
HOCTb TpYBONpOBO/OB, NpHYeM MJOLaAb MAlHHHOrO OTAeelinst O/KHA OuiTh MHIIN-
Maabiiol, a Hcnosib3oBakne obbema ~— nHanGosiee NOJMIbIM.

OcuoBHOE H BCHoMOraTesibnoe o0opyjoBaHiie, KaK ilpaBHJio, pacriojaracrcsi B
MAlLiIHOM OTAeJleHHH B OTHe/IbHOM 3AaHMH, NMPHMbIKaolleM K TOPUEBOH cTele XOo-
NOAMNBHNKA H OT/IEJEHHOM OT lier0 npOoTHBONOMApHOf crenoii. YcTpoficTeo amia-
paTioro oriesienus xeobasartenbHo. [Ipn pasmeltennd Bcero 0GOpYROBANHS B OJHOM
fioMelen 1t Jierue ofecneduTb HaHKpaTuailyio CBA3b MEX/ly OTAE/IbHbIMH 3JieMeliTaMH
XOJIONH/ILHOI YCTalOBKH, Y4TO OTBeyaer TpeGoBalNsM IO yMeHbLIel Mo At TpyGo-
1iPOBO/IOB, COGJIOAGHHIO NOCJEA0BATeAbHOCTH COCJHIICHH{I MallMi, alilapaToB H co-
cynon. Tlpy ieo0XoMMOCTH annapaTioe OTAeNelfie MoxeT ObiTh 3aNpOEeKTHPOBANO.
PasMmewats anilapatiioe oTAeJCHHEC MOXKHO KaK PSAAOM C MALBINHLIM 1a 1IEDBOM 3TaXKe

: i
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3/aiiHs1, TAK 4 B noaBaJibHoM rometeiii. OfHAKO chie/lyeT NOMHHTD, YTO CO3/1aHHe Nnoj-
BaJIOB B HIPOEKTax OMIO3TaXNLIX XOJOAMJBIIKOB He BCEr/a meJsaresibHo.

Ilsin GoJiee 10J1H0Or0 HCNOJbL30BAalHIs 00beMa MoMelLelinsl 11e1eCo00pasHo NPHMEH AT
BEpPTHKaJIbhble aimiaparthi 1 cocyibi. BepTukanbiibie KOKYXOTpYOHbIe KOH/EHCATOPH.
HCiapHTe/IbHBle KOMJIENCaTopbi 116/1ecoafpa3iio pacnonaraTb Ha OTKPHITHIX MJoiajn
KaX Bii€ 3aiiiiil MaliiHibiX otaejennii. TaM xe pasMelaoT anueiinibie pecnsepul, Ha))
KOTOpLIMH heo0Xo/IMO  yCTpanBaTh lapec.

["opuizonTanbiibie KOXKyX0TpyOible KOIIJIeHCaTOPl MOXKHO yCTaHaBJHIBaTh B MaluHI
1OM MJII aN1apaTiion OT/AeNennaX i B cnenHalbHbiX MoMellennsx, rie pasMemao!
TaKxke Jniciinpic peciiBepbl, MacJ00TAeIITENH (1pn HeoGXOMIMOCTIH), BOJASIHLIE f1aCO
Cbi CHCTEMULE OGOPOTHOrO BOAOCHAGKENNA 11 XO3AHCTBEHHEIE BOASIIILIE HACOCH.

Jlsis yroGerpa ofcaykubaniis 11 6e30naciocTH hepconaja A0JDkHL GLITh npeay
CMOTpelibl NPOXOAL Mexy oGopynoBalueM H OTCTYNLi OT CTEH.

Fnapnmit npoxojt Mexly KOMiIpeccopasin 11 pacCTosiis OT 3eKTPHYECKiiX LHTOB v
11 IUITOB € KOHTPOJILIG-N3MEPNTELILIMI 1IPHGOpaMKi c/iefyeT PIHUMATb HE Mefier
1,5 M, npoxoas MeXKAY BLICTYHAIOUWNMIE yacTAMN Malllilii—iie meHee 1 M, MeXJy CTeHoi-
n Mawnnoit — e menee 0,8 M, nexxay crenoii i annapatoM—ue Mexee 0,5 M. Ecan
aunapar e ofcay:Knpaerca ¢ Kaxoii-mGo cropoibl, TO M@Ky CTenoii # 10i{ c70
POHOJ1 amiapaTta NPOXOA MOMKNO He 11PeLycMaTplBaTh,

Pacnpejesntennibie ycrpoiictsa 11a OM0STAXIBIX XOJOANbHHKAX KesaTesnby
paciiojlaraTbh B MauiinoM oTHeslennll Ha BLiCOTe, JOCTYHHOH AJs ofCayHuBalins
MaxoBitKit BenTisiedl o0k GLITH pachoJioKenst Ha BuicoTe He Gonee 1,8 M oT noaa
He paspewaercst ycranoBka penrnvieil MaxoBukanii BHn3. Bo3moxna ycranonka pac
HpeeJNTeNbILIX YCTPOICTB Ha alTPecossiX Hajl KOpHIOpaMH O/MO3TaXHBIX X010
JUJIBHITKOB.

B MHOrosTaibiX XoJOgH/JLHHKAX pacrpefie/iMTe/ibHbEE YCTPOiCTBa pacnofaran
B CIeUHaNbIBLIX OTAlJiNBaeMblX [OMElEeHHAX Ha KaXX/[OM 3TaMe.

B mMawmimpiX oTaesiennsX B 3aBHCHMOCTH OT THNa ycTaHasJiiBaemoro oGopyj
BaHus JONYCKaeTcs, ipliMeneiine BepXxiiell 1UIH HMKNeil pa3sBoaki TpyGonposojorn
IMpn Hixkieil pa3Bo/iKe lo/mkHa NPELYCMATPHBATBCSI BO3MOMHEOCTb IPeHaKa HHJIKO!
XOJIOANJIbIONO arenTa 13 BeacuiBalowyix TpyGonposonos. I1pu Bepxueil paspoaxe Tpy
GoHpoBOJibl OT KOMIIPECCOPOB CJleflyeT HAnpaB/siTh K TJyXoil cTere, uToOHl iie 3aTen
HSITh Lex.

BooGue, npi pasMeuteniid o0OpYNOBaHis CHAEAYET CTPEMITbLCS CTABHTb K CBeT'
ofiopyjoBatitie, KOTOpOe NOJJIEMNHT MOCTOAHNOMY OGC/YMUBAHIO (KOMIPeccopsl), :
aHHapaThl H COCYAbl MO BO3MOXIOCTH CTaBiTb K CTEHaM.

TpyGonpopoaw cienyerT npoxaaibiBaTh € YKJOHOM OT KOMNpeccopa, 9ToObl
cayuae o0pa3oBaniist B HUX KHAKOrO XJaareiita obeciieynBanicsa CJIHB ero B alinapn
Thi, @ 11¢ B Komiipeccop. Beanymini ykJonoB npuiinMath He nmeiee 0,002 asia raso- 1
1aponpoBOAGB B fianpassennu notoka, 0,003 — ansi razo- # naponpoBOAOB HPOTIH
110TOKa,

Maunmmibie 11 annapaTiibie OTAEEHHS XOJNOJAHMbHLIX YCTa110BOK, paGOTaioULiX 1.
aNMIIaKe, OTHOCATCA K KaTeropni B no B3puiBo-nioxkapuoil onacioctH (CHTHI-M.2-7
«[1pou3BoscTBeNILie 3al 1A NPOMBHLJICHNEIX npeAnpuaTiil. HopMsl npoeKTHpoBaHiis"
# K Knaccy B—I16 papeioonacubix siomewenit ([Ipasuna ycrpoiicrea snekTpoycta
HOBOK).

B coorsercTBii ¢ TpeGoBaHISIMH K B3pubiBO- 1i NOXapOONaCHbIM HOMEILEHHAM Be:
aJicKTpooGopylioBatine, NYCKOBasi annapaTypa H CpeiCcTBa aBIOMAaTHKH, MpHMEHsc
MLIE H3 XOJIOJIHJIbHLIX YCTalnoBKax, paGoTalolniHX 11a aMMHaKe, JOJIKiBL OuwiTh B 3
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KpLITOM HCIOJIHeHHH, JOnYycKawoeM paloTy BO B3pbiBOONAacHLIX flOMelleHHsiX COOT-
BCTCTBYIOIEFO KJlacca,

TInoutasib OKOHHHIX [ApPOEMOB MALHHHBLIX H annapamux oTaesieH Ht XOJOANbIBIX
YCTAaHOBOK, paGoTaiolHX Ha aMMHaKe, CleflyeT NpHuhMaTh ie menee 0,03 M2 na | mM®
ofbeMa noMeleH s, YyTo ofecneynBaeT Buinohenie TpeGoBaling 0 HAJAHYNH B oMepnLe-
HHAX B3PLIBOONACHLIX TNPOH3BOACTB JerkocOpachiBaeMbiX KOHCTPYKIHii.

MawntHble 0 anmapaTHbie OT/EJEHHS XOJOAHJBILIX YCTAalODOK, PaGOTaloWMX Nia
XJIaJloHaX, N0 NoXapHOIi ONaclOCTH oTHoCATest K Kateropnu JL

BbicoTa MalWsHbIX OT/AeJen Rl AN YCTaHOBOK, paGoOTaolUX fHa aMMHake, He Me-
nee 4,2 M, padoTajoulX Ha XJ1a/l0HaX, He Medee 3,5 M, a U1 ManbIX yCTanoBoOK — 2,6 M.

Aunapamue OTJeieliNs  XOJIOMHAIbHbIX  YCTAHOBOK, paGoTaioWiX iia amMmnake,
MOFYT iiMeTb BbicOTY 3,6 M 10 11133 BBICTYNAIOWKX KOHCTPYKUUIl NepexphiThs.

Maiunnsie anuapaTiele OT/e/elHA JOMKHL ObiTh oCopyaonanbl HpHTOMNOH i
BBLITSDKHOM MeXanlyecKol BeHTHisLHef.

KpatiocT, ofMeiia Bo3jlyXa npHHHMAIOT:

AJisi  yCTanoBOK, pa60m|oumx Ha aMMuaxe, NpH BeuTHJsUMHL npHTOuHOfl — 2
o0beMa B yac, BuiTsHHOH — 3 06bema b 4ac, BbITSIZKHOI aBapuiitiofi — 7 oGbeMon b yac
(coBMecTiasi paGoTa aBapHRHOIT i HOCTOSIHIO JeficTBYIOEed BLITAKNON BCHTHNALNK
JNO/DKHA ofecneydBaTh JecsiTiKpaTHbll o0Men BO3/lyXa B 4ac),

AJIsl YCTAHOBOK, pPabOTAlOUIX HA XJaJOHAX, HPH BeHTHAAUNH OPHTOYHON — 3
o0bema B 4ac, BuITSHKHOH — 4 ofbeMa B yac.

Creudanbgas aBapitiiiias BeITAXKHAA DCHTH/AALMA Ha YCTaHOBKax, paGoTaomWiX 1a
XnajloHax, e NpesycMarpuBaercs.

[Mogauy Bo3ayxa B Malullhybie H allapaTHbie OT/e/ieHHs XONOAHALHBIX YCTaliOBOK,
paGoTaiolwiX 1138 aMMiaKe, HpelycMaTpiBaloOT B BepXHIO wiH palouyio 301y, @ Bu-
TSHKKY — H3 BepXHeil 30mbi, [POTUBONONOCKHONR NMPHTOKY. Bo3nyx, yiansieMbiit n3
nomewenuil, aonyckaerci BuiBpacmBaTh B -aTtMocepy uepe3 BbGpoctyio TpyGy ¢
BLiCOTOMN, He Menee yeM na 1,5 M npespiuaoweil BHCOTY 3faHus. ABapuiinas Ben-
THASIUHST JIOMKHA NIMeThb NYCKOBbiE NPHCHOCOG/EHNs, YCTAlOBJICHNbIE KAK B CAMOM
noMelenin, Tak H Bue ero. CienyeT npelycMaTpHBATh GJ0KHPOBKY NYyCKOBLIX Yc-
TpoficTB aBaPHIiHOA BEHTHJINALHH C F430aHAaNH32TOPaMIi COCTaBa BO3jlyXa B IOMewteH N,

B MamMHHLIX OTAENEHHSX YCTAHOBOK, PabOTAIOWMX HA XJ3JOHAX, BHITIKKY
npenycmarpnnaxm H3 HHXKHel 3oubi. BcacbiBalonide okna pacnonaraioT y nosa (Ha
BbicoTe He Dosee 1 M). .

Maiununoe oTeneHne I0MKHO HMETD JIBa BLIXOAR, OANI M3 HHX — HenocpelcTBel-
10 napyxy. [lpepH jloJuKHB OTKpLIBATHCH HAapyXY. Eciu uMeercs camocTosTenbhoe
annapatioe OT/AeNeHHe, To KpOMe BhiX0Jla B MallliiHoe OT/e/ielne, Jo/xKeH ObiTh ele
BLIXOJL HernocpeAcTBeHHO HapyXy. EcTecTBeiino, 3To TpeOoBaHiie lie OTHOCHTCS K Ma-
JbM MalWKHaM, paGoTaowMM Ha XJ13/I0HaX, KOTOpbie MOTYT BOOGLIE YCTAanaB/iBaThest
He B MawnnHoM oTaesenud. ClenyeT ToJibKo ofecneduTh cBoGoinbil gocTyn s nx
oGCnyxuBaHns ¥ 3auuty oT nospexjentii. Hesb3st pacnosarats mawinbel B Mectax
GoAbILOTrO CKOMJIEHHS Jito/lefl, B IOMEUIeHHSX, Fle HaX0AATcs AeTH 1l GosibHLE, A JIeCT-
HHYHBIX KJAETKAX H {101 JIECTHHIAMH.

CTPOUTEJABHO-U3ONANHOIIHLIE KOHCTPYKITITH XOJIOIlIIJ]bIIHl(OB

XonoanAbHAKK OT/MIYAI0TCS OT JIPYTHX MPOMBULJIEHHBIX 3[aHHH TeM, YTO B HHX
NOCTOSHIHO NOAIEPKHBALTCH HH3KAs TeMileDaTypa BO3jyXa MpH BbICOKOIi OTHOCHTENb-
liolt BRaKHOCTH. HaspaueHue XoJIoAHJLHHKOB ofpeseiisier,; buifop MaTepHanoB AAA
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CTpoNTeJblbIX KOHCTPYKIHIl, KOTOpbie AOMMHBI ObITh NPORNBIMH, YCTORYHBHIMIL K
BO3/JECTBHIO HAarpy30K, AO/TOBEYHBIMH, OTHECTOIKHMH, MOPO30CTORKHMY, SKOHOMIY-
HBIMH.

B nanGonabuieil cTeneny 3TuM TpeboBanuaM YAOBAETBoOpaeT Keedobeton. Hecynie
! OTpaMKAaloullie KOHCTPYKUIH H3 KeJe300eToHa NPHMEHSIOT NPH CTPOHTENbCTBE KakK
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Puc. 2.11. JxkcnepnMenTanbHuiA XONOAHABHHK H3 JIErKHX OrpamIaiOMHX KOHCTPYKuHi:

a— nraR B paspesn Xonoamnbwuka: f—/] — cexkunn c perynmpyemoRt rasosofl cpenoft; /// — uex roaa‘)moﬂ
obpaboTkH; [V==V — anTOMOOHAbHEY H KesesHodopoXHan OAaThopubl; V/ — MawwHssoe oTacfeHme; -
noMellleHHe TA30reHepaTopHON YCTAHOBKH;

6 — peTann CTHXA OrpaXAalowhx navenel: ! — npOPHUAKPOBAURKA NHCT M3 CTANR AAR BAIOMHHWA; I — Ten
nonsonsityd; 3 — rHYTHA ODpodHAL B3 CTAAM MM aNOMHNNA:; 4 — GakeansupoBannas (anepa; § -- ynaorur
o ni npotplulb H3 9/IACTHYHOTO NEROIOJAHITHAEHA, 6 — NONHITANCHOBHMN KOIMAK HA 9MONCHAHOA cmoxe; 7 -
FepMETHSHPYIOIAR MACTHKA; § — Y4aCTOK TENJOM3OARLHK, OpONUTAHHBA CHANTETHYIECKHMY CMOJIAMH.

010, TaK Il MHOrOITaXHbIX XOJIOAHJLHMKOB. BKJioueritie B KOHCTPYKII OrpasKac
HHIT XONOAHJIBITHKA TeNn0Boil H30AS 1IN H [TaPOH30/IALHORHOTO C108, KOTOpbIe ROMIKIL
6LiTh HenpepulBHBIMH, ofipejefiseT HEOGXOAUMOCTb NOCTPOEHHA 3JaHMil H3 ABYX ya(
Teil: HecyIere KapKaca H caMOHeCYIHX cTend. MCKAIoueHHe COCTaBASIOT XOMORHAbIHE
HeOOMBIIOA €MKOCTH, B KOTOPHIX CTEHb! SBJAIOTCH HECYLULHMH.
[Ipi_npoexTupoBaniy cjefyeT CTPEMHTBC K WHPOKOMY TPHMEHEHIHO cGOpHL
Xene300eTOHHbIX KOHCTPYKUHA 3aBOACKOr0 H3roTOBAeHHs. B c/lyyae ncnosb3oBatii
MOHO/MITHOFO JkeJle3o0eTola AOLKIO NPEeRYCMAaTPUBATLCA NPHMEHeHHe HHAYCTpHama
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HbIX MeTOAOB NPOH3BOACTBA paGor. Mcionbsobaune menesoberonna me HCKJO4aeT
LOIMOACOCTH NpUMEUeHNs JPYrHX CTpPOoHTeAbiibix Matepuanos. OcoGoe BiinMmaiiue
clleRyer o0paTuTh na npuMeilelie MECTHLIX CTPOHTENbHLIX MaTepHajsoB, TakiixX, Kak
paxkyweunuy, Ty, ¢ MaaLIMA Kos(xpHuteNTaMu TeJ101POBOMIOCTH,

C ocpoennem JIpOMBLILIICHHOTO BBUIYCKA JIETKHX METa/IHYECKNX KOHCTPYKIMiL Kap-
1.4COB, NOKPLITHH W CTEHOBLIX OTpa)KJeHHIl AJISI OJIHOITAXNBIX 1POMBILLIENTILIX 3/ia-
il CTAHET BO3MOXHBIN KCIOJAL30BATh HX NPH NPOEKTHPOBANHWH OMIIOITANCHBLIX XO-
JIOIMABUUKOB HAPARY C MeNe300eTOHHBIMH KOHCTPYKILHAMI 3aBOACKOr0 H3rOTOBJICHIAN.
linan n paspes xoJOMIJbIIHKA N3 Jerkux COOpPHBIX METAJJIHUCCKHX KOHCTPYKUHIT ¢
OTpaXAAIOIHMH NaHeJIMH THa «cau[BHuY» NpeicTaBaednl ua puc. 2,11,

Qyugamentel 1 KOJOLBI

OyufaMeHTEl BOCIPHRHMAIOT BCo 11arpy3Ky OT CTPOMTENbUbIX KOHCTPYKIHil, Ipy-
8a H OfiOPYNOBAHHMSA U NEPeAaloT ce na rpyut. [103TOMY OHU JOJIKIB GbiTh HPOUHLIMH,
AOJITOBEYHBIMH, YCTOHYMBBIMH Ha ONPOKHALIBAHWE M CKOJLXKeHlie B  HJOCKOCTH

NojouiBLI, JaBJeHHe, OKa3sbiBaemoe

o g0 i fIMH 1a IpyuT, e AOMKHO 1peBbl-
{t WaTh pacueTHoe.
] [pu  cTpouTesibcTBE  XOJOAMIb-
3 I HUKOB HPUMEISIOT JIeHTOYHbie, OT-
d 1 LebHO  CTOSILHE 1T CHAOLINDLIE /THT-
q 17 Hble yuaamenTol.
a8 Jleutounwiii QpyHaaMenT npeacras-
9 b AsteT co60il  11pAMOYTOJbHHK, pacno-
g b Jaraiowiilcs AeipepsIBIo 1oL  BCeM
4 kb tepuMerpon creit. Harpyska ot cren
& MOXET HepeaaBaTbCsl Ha JeHToultble
g sl A ¢ynaamentsl u Ha QylaamenTibie
5= ] Oankn, onupaiowHecst Ha ¢ynia-
= MeHTH KOJoiiil,

Ton kosonibpt 3aKAaALIBAIOT OT-
JIeAbii0 CTOsiLHe CTYIen4aThie My
nipamuganviivie  QynaaMeHTsi  u3
wenesobetonna. B Qymnamentax
npepycmarpsBaioT  ruesja -— cra-

: Kaupl /s ycTaHoBKH COOpHHIX KO-
Puc. 2.12. JneMenTil CTPOMTEAbHHIX Kowetpykuniti  souH. Ilog cpemiue KoJownbi Hph-
i Hokparth " epemaks, MOKPHTUS,  IUMAIOT ()YHAAMEHTH KBAAPATHOrO
R ceuenusl, a NOA TPHUCTEHHbIE — 1Psi=

- ’ MOYTOsIbIIOrO,

Ha 0HOTaXHBIX XOMOAMJILHMKAX NPUMENSIOT KOJIONILI KBaAPATHOIO CeueHHs
400 x 400 MM cepuu 1.420-4 1au K3-01-49 (puc. 2.12). Hauuy KoA0iHs! NOAGHPIOT
B COOTBETCTBHH C pacHo/IoxkeHHeM Bepxa cTaKana dydaamentra ua 250—300 mm ke
GeTon10il NOATOTOBKH NOA H30JAHPOBAHHbIE NOJbI, B KOTOPYIO YKAAAMBAIOT CTEPIKHH AR
aJiekrpoolorpesa.

B MHOTO3Ta:HbIX XONOAWIBHHKAX NDUMEHSIOT KOJOHHL! TOH e CepHH 1.420—4,
110 MOTYT ObITb HCIIOAb30BalibI KOJionubl KPyryaoro ceueHus .

1590 1190
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Crettbl 1 ucperopoakn

Hapyxiibte cTennt 3nan it XONOANALHIKOB C/ieAYeT BHINOAHSTL W3 XKene300eToRbI
naueseii, Kupiyiua ik ecTeCTBeHNBbIX Kamiieil.

[lpu ncnospzoBanuil cGopibix Kee306eToinlbiX KOHCTPYKUHA Rapyxiible cTeil:
CleAYeT 1IpOeKTIIPOBaTh M3 BCPTHKAAbLIBIX UJAH FOPH30HTAJALHBIX KDYNHOPa3MepHLI®
naneseil (pne, 2.13), H3roToBAseMbIX H3 TsKeOT0 GeTona Mapxii 200 uau Kepaman
ToGetona mapku 100. Crenopuie nanenn cephn 1.423-4 nmeiot Boicoty 4,8; 5,2; 6,0 1
6,4 M, wupnny 1,5 1 3,0 M, Toa-

iy 120 MM H nprnmensiorcst B
OCHOBHOM A7t T1pOEKTHpOBANIIS SESSSSsSSSsnaT

L 3
MHOFO3TAMXKIIBX XOJOAHDbIIIKOB. _____ ST = '
MoXIO NIpIMENsTL  TOpU30Il- IR EE S
Talibiibie Ke/le300eTOoHHLIe flaenn S| 8 g_”@
cepnut CT-02-31 u ropnaoutab- STBC s
e nauenit u3 Kepam3autoGeTona ¢ o

(puc. 2.14). Bsicora Taxknx na- =

nesieit 1,2—1,8 M, nnanua 6 M, = |-
Tosmnua 200 mM. : =2

Jlo nocaeanero Bpemeni uaii-
Ooslee  pacnpocTpaineitpiM  Mare- -0.100

PHAJIOM AJIA HApYMAHbIX CTell OA-
HOSTAXKNULIX  XOJNOANABITHKOB ObLiJ
00piKNOBen bl HOANOTeNLI TaH-

NANBLUL  KNPOHY  DACTINECKOTo _%ﬂgn

npeccosauns,  Ilockonsky —Ha- 5

pYXKible CTelibl  XOJOAIILIIHKOB

caMmorecyuiie, TOJWNNA  KUpiny- Puc. 2.13. dacaan B KOUCTPYKUMH HAPYIKHHNX
Iloﬁ KJaAKII 0()].)1‘”[0 cOCTaBJASIeT CTel H3 C60pllblx l'OpllBOll‘l'a.’lele B BePTHKAJDb-
380 MM (llOJlTOpa,A Kllpnll‘la). HblX napened c()g)uoa:g})’xol;l:;::bmz“zn.Muoroa'ra»(m’ux
Crena orctonT OT Bliewnieil rpa-

1l apyxioro psija KoJiony

kapkaca Ha 250—3500 mm. [Ins  yCTOfYMBOCTH CTelibi KpPeNnAT K KOJOHHAM C ik
MOLLLIO a1IKepOB B cpeaticii yacTit KOJOMIBL M BBepXy (Tam, Tjae YCTaHAaBJHBAET«
GasiKa MOKpbITIis).

B MuorostaxcnblX XoJOAHJAbHIKAX HapYxUibiii psa KoJsoukl OTCTOHT OT CTeH I
1,6—2,0 M. CTenbl KpensiTcs K MEXIYITOXIbLIM NepeKPLITHAM aHKepaMH.,

[lepcnekTuBibIM cjeldyeT cunTaTh BHejpeline oGJerdeHHbiX KOHCTPYKHHIT OXJasi
DaeMLIX CKJIaNoDB, HapYMHbIe OTpaXK1eH U KOTOPHIX BbIIOJIHEHb] H3 Natesell THNa «cay
ABHY». DTH 3JeMelT BLINOJelb 13 ABYX ToQpHPOBaHHLIX CTaJbHBIX OLNHKOBaMlil!
JAUCTOB ToAwyinofl 0,75 MM, 11pOCTPAIICTBO MEXKAY KOTOPbIMH 3aM0JHEHO NEHONOMICT!
poaom TIICB-C. Tomuua uzoasusonyioro caost 130 mm (em. puc. 2.11, 6). Tena
H30AsIon LT CJIO MOXKET ObiTh BLINOJHEH N3 3a/JNBOYIILIX KOMNO3UWH (nenon:
auypetat, Qenonsnbiil neponaacr). Toauwnua ero moxer GbiTh pasfnunoil, dasa o
KPOBIILIX CJoeB MOTYT ObiTh fIpliMelielisl Takke Apyriie, Oojee CTofiKHe Mal:
puanst,

BruinyckaioT nanenu snayntensnoll aaunn — po 20 M. Uinpnua nanenelt Takxe m-
wer Gurth pasfnunoil. [lamenn KpenaT K 3/eMeHTaM KapKaca caMOHape3alouyiMil
Gonramu. CTuhiku repMeTn3npyior. HanGonee uenecooGpasuo npHMeHeHHE CTLIKO:
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3an0JHAEMBIX NOCAE MOHTANKE BCHEHEIHbIM MOJHYPETAHOM, HTO NO3BOJSIET NOAYUHTh
CNJICWHOH TEeNJIOH30AsAUHONNHDI  coi.

BiiyTpennile creHpt XOJOAHJBHIIKOB, OTAENSIOUIIIE OXJa)KAaeMble noMeldenus OT
Kopujopon, TaMGypos, BecTHOIO/RIT, BLIIONHSIOT H3 TeX e MaTepHaNoR, YTo I Hapyx-
HLI®, TONBKO TOJUINIA KHPMHUHON KAajKH MOXeT ObiTb yMmeubwena fo 250 mm.
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Puc. 2.14. KOHCTPYKLUMH HapyXHBIX CTEH XOJIOAKABLHHKOR:
a — 13 Knpngya: [ — XeAed0GeTONHHMA f10AC; 2 — mTYKaTypKa; 3 — TensonloaAsinnn; 4 — napoHaonnuHa; §— _
. NepeBsHHbIe alTHCENTHPOBaHhLE pediit;
G — u3 cOopubiX MeneaoGerounbix navened: / — KeneaoGeTonnan naneib; 2 — nApoH3OARIMA; J — TEILIORIO~
sSsuKA; 4 — nod Kamepul; § — LoKOALHEA Nanelb; 6§ — KoaoHnpa; 7 — 6anka OOKPBITHA; & — BUYTPEHHAR OT-
Aeaka; ¥ — netans Kpenaenunr; /0—{/ — pononuurensHas NI0OAAWNA; 12 — sanenka CThIKA,

s neperopoloK MexAy Kamepami MOXKIO HCMO/L30BaTh Te Ke MaTepuasbl, HO
celyeT uMeTb B BHAY, YTO KHPIHYHLIE NEPeropoRKu TP YAOCMKH, Tsheabl M HesKo-
oMb, [Jo3TOMY MX NpUMEHSIOT ra1aBubIM 06Pa3oM B NOMEILENHAX ¢ NOBbIWEHHOM
BAAKNOCTBIO H B NOMAPOONACcHBIX MeCTax. TO/LNAA KMpluHbIX neperoponok 120 mm
\NOAKHpOHYa), JKeneaoGeTonHble NEPeropoiki Toxe TPYACEMKH H IOPOTH, NOITOMY HX
HPUMEHSIOT, KaK H KHPNMHYHBIE, TONBKO B 0CO60 TsixeAbX yCA0BHAX. Tosmuna xe-
ie300eTonnnix neperopofiok 60—100 mm.

3HaunTeNBHO JElleBe Neperopoaky U3 stUeHCThix 6eToHoB. X lenaior B omuil nan
" ABa ¢JOS, ManpuMmep, H3 NeHoGETOHA TOJMMWIMHOM COOTBeTcTmenHo 250 u 400 MM,
JAHaKo npu BuiGope MaTepuana NeperopofoK HeoGXOAHMMO CaMbiM TUjaTeNbHbM 006-
1230M H3IVUHTb YCJIOBUs, B KOTOPHIX GYLET HAXORHThLCH MaTepuas.
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B HeKOTOphIX CyuasnX [ealoT neperopofKH H3 JKEeCTKHX FJIMTHBIX H30JS1HOHIIL
MaTepuasion na AepeBANIOM KapKace, H3TOTOBJIEHHOM 113 aHTHCENTHPOBAHIBLIX H i
KpbiTolX GniTyMOM pecK. KapKac ycianaBaupaior Bpaciop MexALy nepekpuiTies (uo
KpuiTHeM) H OeTonnoil 110ATOTOBKOM MNOJOB.

Tleperoponku MoTyT ObITh YCTanoBJfensi NO OCAM KOJOHH C H3ossiunefi Kojoi
nin Oe3 Hee B 3aBMCHMOCTi OT TeMHEPATYp B KaMepax, No rpamd KOJOHH WJIH BooG
BHe KoJsioi. Ecan neperopofika pasfenisieT KaMepnl C pa3iHuHbLIMU TeMIEpaTypams, 1
Jiyuiie NeperopofKy CABIHYTh 33 CPaHb KOJNOHHbBI, YTO 0G/IETYHT BbINOJHEHHE H30J5
HHOMHLIX paGOT H HCKJIOYHT TeNJOBble MOCTHKH.

HoxpeiTAA X0N0XUABHAKOB

s X0JMORUABLHUKOB XapakTepusl GecuepRauHble NOKPBLITHS, KOTOpHIE AOMMKIN
ObTb 1POYHLIMH, ROJITOBEUHbLIMH H 3KOMOMHYHBIMH, a HKPOBJH — BOROHENPOHHUA!
MBIMH 1 aTMOC(epOCTORKHMH.

Ha xosoauabnnKax 11eGo/sILON IWHPHHBL A€1aI0T OQHOCKaTHLIE KpLILIH. B 6o
W CTBE C/1y4aeB NPIMEHRIOT ABYXCKATHbIE KPbILIN C YKJOHOM 0K0J0 2%. B Kauectn
HOKPOBHBIX MaTepHaJOB NCHOJL3YIOT THAPOU30M, CTeKJAOpYGepouA HIH pyGepoir
KOTOpbie HaKJEHBAIOT B HECKOJLKO C/I0eB Ha GUTYMHOH MacTiike.

YKJI0U KpOBAH OOLIUIIO CO3JAETCA 3a CYET NPUMeHeHHA KOMOWHHPOBaHHOM Terll:
H30JALI NYTEM H3MeHeilA NOACHIKH CHIMYYHX MaTepuasioB.

B oAHO3TaxHBIX XOJMOAH/IbHHKAX NOKPLITHA Ganounple. Ha xonouust yrAaamBar:
Gankn cepiu 1462-1, no0 KOTOpbIM HACTHAAIOT NAWNTHI NOKPHITHS cephH 1.465-
Pasmep nant 8 naane 1,5 X 6 uan 3 X 6 M. Bwicora nautst 300 MM, TOJLIHT
nonkn 25—30 mm (cM. pue. 2.12, 6, 8).

B KauecTBe OCHOBaHUS NOJ KPOBJIO NPHHHMAIOT:

NOBEPXHOCTb BLIPAaBHHBAOWEH CTAMKH ToAWHHOM 40 MM H3 apMHPOBAHHOIO 1
MeHTHO-NIeCYaHoTo pacTBopa WiH GeTona, ec/M B KauecTBe yTenjurenefi npumenem
MitHepasoBaThble MIHTL, TOPQOIINTHL HAN CHITYUHE MATepHAbL,

NIOBEePXHOCTh BbIPABIHBAIOWE CTEXRKU ToMuwuliofl 20 MM H3 LeMEHTHO-eCYano!
pacTBopa, ec/H B KauecTpe yTeilJiHTesefl NpHMEHEHBl HCKYCCTBEHHbi€ KaMHEBHIL
MaTepHaab (siuencTolil OeToH, nepauToGeTon H Ap.);

pOBIILE NOBEPXHOCTH WJAHT, €CJAH NPIMEHEHbl MJANTH NMEHOMJACTOB ROCTATOUH:
APOYHOCTIL.

Has nyuwero cuendenus pyJnoHHOro KoBpa ¢ GeToHMbIM OCHOBAHHEM HA HETO 11
HOCAT TPYHTOBKY M3 GHTYMHbIX 3MyJbctifl. PyJoHHKe MaTeprannl nocjofino naxaer
BajOT Ha ropsiueM Guryme mapok BH-1V man BH-V iy na ropsunx 6uTyMHBIX MacTy
Kax. JI/ig 3auiiThl KPOBJII OT MEXaHHYECKHX NOBpeXJEeHHA 1 CHHKEHHS BJIHSHUA €O
He4noil paganii ee 3auHILAI0T cJ10eM GHTYMHOR MAaCTHKI TOJILHHOM & MM, B KOTOPH
BTaMINBAIOT OKaTauibIA TPaBHil CBET/IbIX TOHOB € 3epHOM pasmepoM 5—15 MM. Tloc.
OCTHIBaHNSA NOBEPXHOCTb KPOBJH CJEAYET OKPacHTb atMocepoycTORuHBOM KpacKo
CBeTJI0oro ToHa, [I1s MeXAY3TaXKHbIX HePeKPHITUA H NOKPBLITHH MHOFOITaXHBIX X0
JAMALHHKOB CJIEAYeT MPHHHMAThL 3jeMeHTHl Ge3basounblX nepeKpuiTiii cepuu 1.420-!

.

Hoam

Tonw MoTyT pacnosaraTbhcst Ha TPYHTE WJAH HAa MEKAYITAXKHBLIX NEPEKPHITHA®

[oa cOCTOMT H3 OCHOBaHHA M NOKPLITHA (UHCTHIR noa). OcHoBaHUSMH MOTYT CJa1)
KHThL HecyillHe KOHCTPYKUMH MNEePEKPhITHH H MNOArOTOBKH, YKJaJLBaeMble NOBEp
GoJsiee cs1a0LIX MaTepHasioB, HanpHMep H3OJAIHH.
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Tlonbl fOMKHEL UMETb HEOOXOAHMMYIO MPOUHOCTb, O6ECNEYHBAIOILYIO JAJHTEJLHYI0
paboToCcnoco6HOCTb NMPH MEXAHHYECKHX BO3ACHCTBUAX, XMeCTKOCTh, A0JIKIIb] ObiTh 6e30-
HacHbLIMH A/ IePeABHXKEHHA MIOAEH H TPANCNOPTHBIX CPeACTB, GeclyMHBIMH, TiirHe-

{IHYIIBIMHU. '

B kayectBe NOKPLITHA NOJIOB 0XJ/J1aXXAaeMbIX noMelLeH HA X010 AUJIbHHKOB npiMeHsior
Getonnbie HAH MOo3aHUHbIe ANTEL. TaKne noJibi B HaHGobLUEeH CTenenu YAOBJETBOPAIOT

npenbABAREMEIM TpeGoBarHAM.

QcioBatine NoA MO3anYHRKLIT 0 AeAaloT W3 GeTolia MapKit He nixke M-200, pacTBop

4567
Yol

t 2 7
_ e,

RPSDIEIL N

Puc. 2,15, KOHCTPyKUHH NOJIOB XOJIOAHNBIIHKOB:

a — ¢ 5JeKTpooGorpesomM /A Kamep ¢ TeMnepartypoA ot
—10 a0 —~40°C; 6 — AAA Ramep C TeMnepaTypoll of —4 a0
+4°C: / — yHcTHIA non; 2 — GeTOHNaA NOArOTOBKA; 3 — Ten-
noMaoNAuNA; 4 — GeToHHas HOAFOTGBKA ¢ 3JIEKTpoHarpepa-
TEAAMH; 5 — FHAPOH3ONAUNA, 6 — GETOHHAA MOArOTOBKA 0O
YNJOTHEHIIOMY FPYHTY ¢ weGHem; 8 — YCTPOACTBO OTCHINIKH
Yy CTeH B KAMEpPax C Hy/eBbiMH TeMmi€paTypamu: [ — yuCTHA
noj; 2— apMupoBanHan GeToHHaH CTRAMKA; J — KepaMIHTO-
GeToHHAA CTRAXKA; 4 — TeNAOM3ONALHA; 5 — rHAPOH3OSA-
nHs; 6 — GeTownas MNOAFOTOBKA; 7 ~— YWIOTHEHHBIA rpynr
¢ ueGuem,

aaa  ywaagxa  uant M-200 —
M-300, camn nmutei 43 Oerona
mapkn  M-300—M-400. Paamep

naut 500 x 500 x 40 mm. [lau-
Thi apMHpPOBalibl.

Ha yuacTkax wunrtencusnoro
JNBHKEHHA TPAHCIOPTHBLIX CPEACTB
JIONyCKaercs npumMerieiiiie MeTa-
JHYECKHX manT (1a naardopmax,
B KOpHAOpax, BeCTHOIOMfAX).

B GanxkaiiwemM GyayuieM MOX-
HO OMHAATb INpHMeHeHHs AAA
HOKDBITHH MOJOB  W/IaKOCHTa-
JIOBLIX MAMT ToAwHuoli ot IS5 1o
25 MM KBajgpaTioi, NPAMOYroJb-
noil M wecthrpantod Gopmbi.

B KOHCTPYKuHHK noJja Kamep ¢
HU3KHMH TemnepaTypaMH AoJkel!
GblTh NPENyCMOTpell CJOA  Teuso-
BOft H3oAAUMH. Jaa 3auwnTel OT
NPOHHKHOBEHHSA TPYHTOBLIX BOA
HMEETCst CJI0H THAPOM3OAAUNH 110
CeTOHHOH CTAXKe,

B oxsaxaaeMbiX Kamepax ma-
TasHOB M MpPEAnpHATHH 06LLecT-
BEHHOTO NHTAHHA MOXKUO NpHMEe-
HUTb TaKHE MKe 1I0Jbl, & TaKKke
noAb € MOKPLITHEM, paccuHTau-
HbIM Ha MeHbllylo Harpysky. Tak
Kak Nojibl B 1IOABaJibHLIX llOMe-
LelIHaAX ye H30JHpYIOT, KoucT-

pyKuus noja GyAET HPOLLe: MHCTHIA NOJ YKJIaALIBAIOT ha NpocJjofike 113 OeTona Ha

GeTOHHbIN NOACTHAAIOWMNH COi.

B kaMepax ¢ HEH30JHPOBAHHLIMH MOJAMH HO BCEMY NEPHMETPY HAPY:KHLIX CTeH
JJIsl YMEHbLIEITHS IPUTOKOB TeNJa CHaPYKH AeNaioT OTCHINKY H3 TenJoH30sUHOIHOTO

maTepnania (HanpuMep, M3 LusaKa),

‘KOHCTPYKUMH n0JIOB XOJOAMJBHHKOB NOKasambl Ha puc. 2.15.
BaKHOH 4acTbio KONCTPYKIMH 110413, JeXawero Ha rpynre, siBiserca oGorpeBaio-

wee ycrpofictBe, HeoOGXoAHMOe AJ1sT HHCK/MOYEHHS BCIYYHBAHHA TpyHTa NpH 3amep3a-
nud rpyatoBex BoA. B CCCP wuhpoxko pacnpocTpaeH 3ieKTpooGorpesB rpyura,
JeKTpOHATpeBATEAN NPELCTAB/IMOT COGOM CTaNbHbIe CTEPKHM AtlameTpoM 12—16 MM,

46 . {




3aJiokelble B GeTOIHOIN NOATOTOBKE N0 Beeft MowanH KaMep ¢ MHHYCOBLIMH TeMiH
parypami. [ NOBLIIEHHS HANEXKHOCTH H AOJTOBEUHOCTH KOHCTPYKUuHH cJoil Te!
JIOBOH H30JALHE 3aUHIEH MOLHBIM CJI0€M THAPOH3OJAUUH, PACIOJIONKEHUOH HHM
GeTonHOli HOATOTOBK! € 3JEKTPOHArpeBaTe/iiMH.

Bosmoxuo 1npuMenenile ApYrux cuocoGos oGorpeBa rpyura. B temsoit 3one 1
J1eco06pastio HpHMEHEl e KaHaloB, 10 KOTODLIM NPOAYBAeTCH HApYKHBIR BO3AY
(ecnin TemiiepaTypa €ro AOCTaTOMHO BBICOKA) HJIM NOROTPEThifl KaJlopHdepamu BO3AY
{npy HU3KNX TemilepaTypax HapyXHOro BO3/lyXa).

IpiumMeuseTcs ycrpoiicTBo 0TOpBaINOro NOANOALS, NPH KOTOPOM 10 XOJOAHJ
11HKa MOHTIIpYeTCs 11a KalHTeaAX, KOTopbie B CBOIO Ouepefb yCTaHOBAEHH Ha c6opii -
Hesjesoberonine CTOfiKi Boicorofl 70 cm. Mexay nosoM XOJOAHJAbHHKA H TPYHTC
olpasyeTcs cBOGOAHOR MPOCTPAUCTBO, H TPYHT He noasepraercs Bo3AefiCTBUHIO HHIKY
TemitepaTyp, HMeloulixcs B XOJOAMAbUHKe. .

B MHOro3TaMHsIX XOJOMI/IbHIKAX, €CAH N03BOAAIOT YCAOBHS, NPOEKTHPYIOT HO
BajibHbie Kamepbl ¢ HYJEBLIMH TeMIepaTypaMi, NOJbl KOTOPHIX He H30JHPYIOT.

Hsepa. Bosgymuste 3aBecs

Lns GecupensTcTBenoft 3arpy3ku N BHIFPY3KH KaMep, cBOGOAHOTO nepeMmeutet
TPANCNOPTHLIX CPEACTB B CTenax AOMMKHL GbiTb YCTPOEHB IIPOEMBI COOTBETCTBYIONL!
pasmepos, 3aKpriBaeMple ABepbMH. JiBepH NOJKIIbI IETKO OTKPLIBATLCA H 3aKPHIBATLC
ofeciieyBaTh HOTHOE npHJieralie K KOpoGKe N0 Bcemy nepHMETpy AJs yMeubliei
HoTepb X0.10Aa. :
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Pic. 2.16. Jlecpb rpy3osas OTKAaTHA® C BOINYHIHLIMH 3ABECAMH.

H3onsunonubie iBepH GLIBAIOT NPHCJIOHHEIE H OTKaTHbie. B oTeuectBenHoft np:
THKe Gouiblilee pacnpocTpaHeHile NoayuHnn npucionuse asepii. OnHaKo npuMeHer
OTKATIbIX ABepeil caepyeT cuntaTh Goslee nepcneKTHBHLIM, TAK KAaK OHH ofecneuinBa



yMetiblenie NJIOWAAH /1S MAHeBPHPOBaHHs NOrPY304HO-Pa3rPY30UHLIX H TPAHCHOP-
THbIX MeXaHH3MOB.

[Tpuciosnble iBepH ¢ pYYHBLIM YNpaB/ieHWeM NPUMEHAIOT TpexX THIIOB: AN KaMmep
XpaHeHus rpysoB B wrabennx ¢ npoemom 2000 X 2300 mm, ans Kamep, 0Gopy/aoBaH-
HBIX TOJIBECHBIMH NYTHAMH, ¢ npoemom 2000 x 2300 mM, caymeSHan aBepb pasMepoM
1000 % 2000 Mm. :

OTKaTnble JABEpU C MEXaHW3NPOBAHHLIM yNpaB/enueM HMeloT npoembi: 2000 X
X 3100 mm, 3000 x 2300 mm u 2000 X 2300 MM (2415 OFHOSTAXKELIX W MIIOrO3Ta-
KilblX XOJOAHJbHHKOB). :

Jipepu nmetor usonsunio Tonmunofi 150 MM M3 nenonnactos (npefnouteniie OTAa-
erca neyonoanctipody INCB-C). 3auwnToi aBepeil 0oT MexanHuecKux 1HoBpexaeiHii cay-
MHT  MeTajIMyecKast . OCWIHBKA, KOTOpas OAHOBPeMEHHO sAB/AfAeTC Napon3ons-
LHeH.

Koapduunent rtenionepenaun usonsuuonnoil asepu 0,41 Br/(m®. K).

Ias nnsKoTeMnepaTypHbIX KaMep peKOMeHAYeTcH NpeaycMaTpuBaTh 06OTpeB fo-
BCPXHOCTEl KOUTAKTa H3O0JIALNOHHBIX ABepeli ¢ ABepHbIMH KOPOGKaMH 110 BCeMY nepH-
meTpy. Jlns ABepefl ¢ MeXaHHUeCKHM NPHBOAOM OGOTPEeB obsizaTeset.

Inst yMenbllleHHs NPUTOKOB TenJa B Kamepsl Y ABEpPHBEIX [POEMOB, BBIXOARULMX

HENnoCpejCTBeHHO Ha NAaThOPMbI, HEOGXOAMMO NpeAycMaTpuBaTh YCTpoiicTBO BO3-

AYWHLIX 3aBec, TaMGypoB WJIH 1ITOp.
Otkarnas rpysoBas ABepb € MEXAHH3UPOBAHHLIM YNPABJCHWEM [OKa3aHa Ha
puc. 2.16, J1Bepb MMeeT LBe BO3RYIUHHE 3aBeCHI.

PACUET M30J1i111H4

BmGop Teiio- u napomsoaauuonubx MaTCpuanon

CpoK cay®6bl X0J0AWIbHHKA, €ro SKOHOMHYECKHe MOKa3aTeJH BO MHOIOM Onpe-
[essloTc  KayecTBoM M3oJsiunH, [lpaBu/ibro 3anpoeKTHpoBauxas H XOPOLIO BLILIOJ-
HEeHHas H30/sIHA O6ecneuHBaeT JJIHTEJbHYIO SKCIYaTauHIo 1IPH MHHAMAJbHBIX 3K-
CnJyaTauHoHHbIX 3aTpaTax. .

Jng TenjoBoil M30/AAUMH OTPAXKACHHHA XOJOAMJBLHHKOB- CeAYeT BHIOHPATh BbICO-
Ko3¢eKTHBHEIE MaTepHaJsbl, HMEIOIHKEe Maabie KO3hPuurenThi TenJonpoOBOAHOCTH, He
BIIHTLIBAIOWHE BJAAry W o6Jajaioliie ueabiM psioM APYrHX KauecTs, KOTopbie oilpe-
nenstioTcs cnentHpUUecKiIMAH yCJI0BUSAMH paboTH B YCJIOBHAX NepeMentiblX HapyMXHbiX
TEMIIEPaTYP M HW3KHX TeMIepaTyp M NOBBLIUEHHOM BJAXHOCTH BO3AyXa B Kamepax,

JloAroBeuHoCTh TENJ0BOI H30JAIHI onpeaesisieTcd BO3MOXKIIOCTbIO 3aWUTel OT MNOo-
Hakanusn B Hee BAard H3 HAPYIKHOro BO3AYXa B JIeTHee BpeMsi. 34lLHTa TeNJoBOil H30-
JIStLHA OT YBJIaXKHEHHSI OCYLMECTBAAETCA BBEACHHEM B KOIHCTPYKLINO AOCTATOYHO MOLL-
HOTO €05 napou3oasuni. I 00408, exauux Ha rpynrax, i Uis KpoBesab TpeGyeT-
cA co3jaine eule (ojiee MOUIHBIX THAPOH3ONALHOHHDIX CJI0EB, NPenATCTBYIOWHX npo-
HHKIIOBEHHIO B KOHCTPYKUHIO KaneJbHOR BaarH (TpynTopbiX BoA M aTMOCepibix
0CajikoB).

B xauecTBe napo- H THAPOH3OMAHOHHBIX MATEPHAJIOB NPHMEHSIOT GUTYMBI H OHTYM-
1ble MaCTHKH, CTEKJ0pYGEeponA, W30J, anTHCenTHpOBauusifi pPyOepond W Apyrue ma-
TepHaan, o6nadaoue GOMbLUNM CORPOTHBAeHHMEM naponponuuanno. [lapounsons-
UHOHHBIR €10 AOJ/KEN GuiTh CILIOWHLIM, Ge3 nponyckoB H paspuhipoB. PacnonaraTs

napoH30ARIHOHHBIA C/I0H CllefyeT no BOSMOXHOCTH GHe K Tensoii cpele. B crpou- -
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TeJbLHO-H30MSILHONIHOfl KOHCTPYKLINI €101 MaTepHasioB pa3MeluaroT TaK, 4ToGLl 1
1aporpoliilazMocTh YMenbLIaiack 110 Mepe IpoABKeH s oT 6osee Tenioro BO3AY X
K xononiioMy. Cxema pacnoJsiosKeHHsl 1apoi30ALHH B KOHCTPYKLITH OrpaXKaen it npt
Begena na puc. 2.17.

Haa Tennosoil naonsuni meatefbHO NPUMEHATh MaTepHasbl, KOTOPLIE OTHOCH !
cfl K HecropaemblM /M, 1o kpaiideit Mepe, K TpyaHocropaemuiM. Kpome Toro, st M
Teplabl DOMILL HMETb MaJjsie KoaphHulienTs TeionposoauocTH. K coxanenr
TAaKHX MaTepHaJioB 1e O4eilb MUOro.
OcuioBlbie  xapaxTeplcTHKI  TenJo-
H30AAUHONHBIX MaTephaioB upiee-  +
Jenbl B TaGa. 2.8.

[lpeanouTenie uy»xuo oraasaThb
COBpeMeHHbLIM MaTepHanaM ¢ Xopo-
WAMY  TENJION30/HPYIOULIMII  CBOIl-
CTBamH, ULanpliMep  nevonjacram
HeHoOnoJHCTHPOAbULIM. [Ins  n3oas- A
IHH NOKPHITHIL M HOJNOB XOJOAHbL- 7b
HHKOB WCHOMIL3YIOT 3aChlliibie MaTe- -
pHaJbl: rpasHil Kepam3iTOBbId, nep-
JHT BCny4eHHoidl, BEPMHKYJAHT Beny- |
YeHHbIH, WIAAKH. 2>

Tlpu BoinonteHHn H30AAWIH CTEN 3]
H nepeKpniTHA WJIH NOKPHITHII H3 .4)
TPYAHOCTOPaeMbIX  HJH CropaeMbix
MaTephHaJoB ee cJieRyeT. pasaenTh Ha

OTCEKH NpPOTHBONOMAPHLIMH MOSICA- Puc. 2.17. Cxema pacnoaOenus fapousoasiu’
B CTPOHTENBHHIX KOHCTPYKUMAX:

MH, BLINONHACMBIMH ~H3  Hecropae- a -- napyXuhle ctenoesbie nauesit: { — wejnesoberon

MbIX MarTepuaJos. Hau6osnee nepc- onuta nausnn; 2 — QapOoH30AALNSA: I — TCNJOH3O0ARMN:
— BHYTpenuuft oraesosubid caof;

NEKTHBHLIM MaTepHAJOM AJia  HPOTH- 6 — HapyXHbe B nu;;rpeuuue €TCHbLl B TIEPErOpONRN

BO{IOXapHBIX HOSCOB CeAyeT CUNTaTh KHpRn4a: ! — xupNuvian kaaxka; 2 — wWrykarypxa; °

- NapoHaoAANNN; 4 — TenAaOH3ONRUARA; 5 — oTAe/oanmf ¢

nepJitTorenespie  IJIHTHI, BMEIOLLHE @ — HAPYKIULIC B BHYTPeHRHE CTCHb H NEPCropoakhk: [ — -

NHUNOBKa; 2 — NapoN30AAUNA; 3 — 6n0RH (aenobel
KOQ(I)(DHU.HEHT TenjonpoBOAHOCTH Geton); 4~ ornencinmi Ccof;
0,076—0,087 BT/(M . K) 2— GEc(qepnaunoe nol)(puzrue: ! — xposeawunll pynaons
xoBep (napowsonAuka); 2 — saulATHam CTKKA: 3 — Ten
B NPOTHBONOXKAPHBIX noscax H3IONAIAA: 4 — KeNe300eTONNAR NJIHTE TNOXPWITHA
ROJKeH ObiThb fipejlycMoTpen  Hapo- anpassiciine NaponpoONHIAIHS MOKAZAHO CTPEJIKAMK

M30JISIUHONHNBLT CJIOH  H3 necropae-
MOro MaTepHana.

YeTpoficTBO MpOTHBOMOXKAPHOro Nosca NokasaHo ua puc. 2.18.

B npoTusonoxapubix noscax ne AOiycKaeTcs YCTpOiicTBO OTBepCTHA B NPOKAY
Ka TpyGonpoBonoB. [lpoTiiBonoxapiible nosica AOJHBL IJIOTHO NIPHMBIKATh K Or!
CTOMKIM KOMCTPYKUISAM Orpamentii, ¢ TemM 4To0sl Gbia HCKJOYEHa BO3MOXHO!
HPOHIIKIOBeI 151 OTHA B CMEXKHble OTCEKH TelJIOH30ASLLHH.

MMnowank orcekos ne go/MKea npesbiwats 500 M® npH HCMOB3OBAHHI CI
paeMpiX H30JSUHOHHBIX MaTephiaios, 1000 M? — npu Hcnob3OBanuk TPYRHOC
paeMblX WM30JSILIIOIHLIX MaTepiaJoB.

Tenaonsonau#io H3 CropaeMbiX MaTepHasoB 3alLULAIOT €O CTOPONLI HOMel
MHA WTYKaTYPKOfl N0 CTajbHoil CeTKe MM ac6ecToueMEHTHLIMH TNIpeccoBanH!Y
OAWJaMH TOJL\HHON He Menee 8 MM.



Ta6anna 2.8

Matepnai

Haanadenne

Thantel  Tenaon3oasuson-
{ible U3 MeHONAACTa  noJu-
CTHPOJLHOTO CaMO3aTyXalo-
ero MCB-C
Tlenonract  noJnyperano-
nuit skectruit IY-101
To xe 3anusHoil [NY-3c
Ilenonnact BOJHBHHUAXJO-
PHAIBLA

MXB-1

NnxB-2
{lenonaact pesospHwill ¢e-
oadgopMad saeruan s

opP

@PII-2

[InuT KecTKHe muHepano-
BaTHue HA GHTYMHOi CBA3KE

Maure ropdaune Tenjon-
30JiAUKONHLE

TlanTel uGpoanToBLIE 112
aopraasaueMente

flantel  Tenaousonsunon-
Hue 'H3 fA4eHcTOro Gerona

»

lauTa nepantoresiesne

Tpasufl KepamaunTonstii
[lepant Bonyuennni
BepMBKYJHT BCITYueHblil
illnaxn
"AOMEHH e
BuHHbIE
TOIJIHBHLIE

~paiy.aipo-

Acdanst B noaax
Burym nedranon
Bopyhn
I'upponzon

Tlepramur u pyGepong

50

O61eMnan Macca Pacveritnit Kosddn-
B CYXOM COCTOHHHH, uHenutT TeEnACHpPOROA-
Krfm? noctn, Br/(m-K)
TeﬂJlO"BOJlHU. HonhHne Matepuaa
25—40 0,047
100 0,041
50 0,047
70—100 0,035
100—130 0,047
70 0,058
100 0,058
250—350 0,08—0,093
170--220 0,08—0,093
300—400 0,15—0,19
400-~500 0,15
200—250 0,076—0,087
300—500 0,17—0,23
100—250 0,058—0,08
100-—200 0,08—0,098
500 0,19
700 0,29
MapoudsonsunoHnse MaTepuanu
1800--2000 0,75—0,87
1050 0,18
700—900 0,29.-0,35
700—900 0.29—0.35
600—800 0,14—0,18

Jdas  Teusonsonanun  na-
PYXIUBIX W BuyTpewHnx
cTell, KOAOHH, HOKPWIH#,
fIOTONKOB, €OOPHX Xene-
300eTOIIKX CTeNoumMX f1a-
HeJedt, TpyGONnposoRos,
obopynonauus u  ycTpoii-
CTBA KapKachblX neperopo-
JIOK

Jas rennonsonsunn TpYG
15 060PYAOBAHNHA, NEPEKPHI-
TR

Jng  rewnon3onsuun  na-
PYMHBIX  #  BUYTPEHEMX
cren i yerpoficTea kankac-
NBIX  Neperoponok

Naa  rennouzonsunn  no-
KpbiTHi, ycTpoiicTBa nepe-
rOPOLOK M NPOTHBONOXKAP-
HbiX HORCOB

llns yerpofictea npoTHBO-
I0IKAPHKLX TOCOB, TEIMO-
H30JIAUKK  [OKPHTUH  #
ycTpoficTBa 110JIOB HA TPYyH-
Tax .

Jar  TensioH30JAUHH  NO-
KPBITKIt M TIOZIOB 1A TPYHe
Tax
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Mpononwen

O¢veMuaf  Macca Pacqetnwil KOst
Marepuan B CYXOM COCTOMHHH, UHEeHT TeNnAoNpPOBOR- Ha3uavenne
KriM® noctd, Br/(M-K)
CrponveabHble MatTepHanw
AcGecrouevenriivie  Tensao- 300—500 0,093—0,13
H3OMAUNOINLIE ILTHTH
Ac6GecToyeMedtiible  JgHCTH 1900 0,35
H DNJAHTKH
BeroH 2000—2200 1,0—1,4
KenesoGeron 2300—2400 1,4—1.,6
Kanaaka
Kupitnuuasn 1800 0,82
GyToBas 1800—2200 0,93—1,3
Pakyweunug 1000—1500 0,46—0,7
Trp 1100—1300 0,16—0,58
UlnakoGeron 1200— 1500 0,46—0,7
Hlvykarypka
uemenrinas 1700—1800 0,88—0,93
cyXxas H3 APCBECHO- 700 0,21
BOJIOKIIMCTINX  JIHCTOB
Tpynt pacTHTeabRELf 2000 1,16
Mecok 1500—1600 0,46—0,58
e Cp=—< s roau 7
“,::”,\ [=) //
=8 % ¢
= AT
7 !
o HRER =R
¥ '/Z;.z g :
1
e / Ilii‘ 12
500 ‘ ;lzzl 500
A I !
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[

Puc. 2.18. Tlpotiteonoxapitie nosicnh

a n 60— anA NOKPWIKR XOJOAHABHNKGH
KIUPDHUYNBIMH CTEHAMH; 6 — QAR NOKPLITIE
XONOAKNLHHKOB CO CTEHAMK W3 nadearel
1 — npotnaonoxapnuifl norc; 2 — noaxaehs
ONHTHHMH MATCPHAABMA.



0ﬂpeue.ueuuc TOAUMHLI HIQIAUHOHHOIO CIOMA

Teruion3onauua KOHCTPYKUMHA 34aHNHR XOJONMJILHHKOB JO/MKHA NPUHHMATLCS 10
pacuety, HCXOAA M3 3HaueHuil Ko3hdHLHEeHTOB TenJonepesayH, ycraopaenunx CHull
11—106—74 «Xonoaunbtiuku, Hopmul npoektupoBaHus». TpeGyembie 3HaueHUst KO-
(dnunenToB TenjonepenauH ANA pPas/lMHBIX OrpaykAeHHHl YCTAHOBJIEHM N3 YCJOBHS
He/lonyenHsi KOHAGHCAUHMH BJAarM Ha 1OBEPXHOCTH OrpaxeHHil BHYTPM KaMepbl.
B KypcoBbiX H AMNIOMHHIX NpPOEKTaX NpPOBEPKY Ha HEBHINAJCHHE DJIArH MOXHO He
NpOH3BOAUTD.

TpeGyembie 3uauens KoahhbuUHEHTOB TeNJolepefatt AAs HAPYXKHbIX cTeH # Gec-
4YepayHbIX NOKPLITHH XONOAHJAbHHKOB HpHBeleHbl B Tabs. 2.9. Hx cienyer BuiGupate
B 33BICHMOCTH OT 30HbI PacNONOKeHi U XONOAHIbHHKA 1 TeMnepaTypbl BO3JyXa BHYTPH
KaMmepbi. 30HY PacnoJIOKeHHS XOJOMIJILHHKA ONpele/siioT N0 CPeAHEerojoBOH Temiie-
paType HapyXHOrO BO3lyXa B paliOHe CTPOHTe/]bLCTBa B COOTBETCTBHMH C ryaBoil 1.

TaGannuwa 29

Kos(upuuiiedtnl Tennonepenaun [a BTJ&M'-K)] npy Buytpexunefl

Cpennerononan teMneparypia TeMneparype,
NEpPYIKHOro nu-ayxa b padone
crpoKrreabvcraa, °C
—40+—30 | —254+—20 | —154—10 —4 0 4 12

0,21 0,26 0,33 0,47 0,52 0,58 0,70

0 W uHXe

0,2 0,24 0.3 0.4 0,44 | 0,47 | 0,52

0,2 0,23 0,28 0.35 0,4 0,44 | 0,04
(-8 0,19 0,22 0,27 0,33 0,37 0,42 0,52

0,19 0,21 0,23 028 | 0.3 | 0,35 | 0,52
9 m buuwe 0,17 0.2 0,23 0,2 0,29 | 0,33 | 0,47

»

NMpumeuanne. B ducanrene npubegeHo 3xauenne KOSDOHUHEHTa Tenjonepefasu Ias Ha-
PYXHUEIX CTeH, B Snamenarete — ans Gecuepaautibix NOKpPHTui.

Ina yeppaunbiX nepexpbithil KO3(HIHEHTH TenJonepeflayn CleayeT NpHHHMATh
na 10% 6Gonblue, yeM AJs GecuepaaUHbIX NOKPLITHIL.

Ecnu 1OKpBITUS 3IKPaHHPYIOTCH NaHebHbIMH GaTapesMH, Ko3(HILIEHT TenJio-
nepefaun Moxuo yseamuuth Ha 20%.

Koadipuunentst Tenjonepejayd BHYTPEHHHX CTeH, OTAE/AIOUIMX KaMEPH OT HCOX-
Jlay/JaeMbiX KOpHAOPOB, TaMGypoB, BectHGI0Nef H ApyruX noMeuleHHH, NpHIIHMAIOT B
3aBHCHMOCTH OT TeMMNepaTyphl BO3AyXa B Kamepe:

TemriepaTypa Bo3fyxa B oxJaxazaeMoM —30 —20 —I10 —4 4 12
tioMelleHHR,
Kosgpnuuent tenionepesaun, Br/(m2-K) 0,27 0,28 0,33 0,35 0,52 0,64

Koadpduunentsl Tenjgonepesayu neperopofiok MexAy KaMepaMil, a TakKe Mexuay-
3TAXIEIX NePeKpHTHA MHOrOSTAXKHBIX XOJOAMJBHIKOB lIpHHUMAIOT B 3aBHCHMOCTH OT
XapakTepa pasfensieMuX nomelleiu#it {8 B1/(M*-K) |:

52




Mexay kamepamy
3aMOPDKIBANNA U OXA2MACHHA
3aMOPaAKHBANKHA 1 XDaHesNH OXJaskaelHblX FPV30B
8aMOPaNKHBAHIIA |t XPAHeRuR MOPIXeHbX TPy3oB
XpalCHI OXJaMAEHHMX N MOPOKENHX rpPy30B
OXJIaAeHH H XPaHelnsn MOPOMeNHNX [pY30B
OXJAKACHH ¥ XpalleHnst OXJaXKaeluslX rpys3os
C OAMHAKOBLIMH TeMriepaTypaMi

Loposee
SREBLBS

TpeGyemble KoadxpuunenTtol Tenjoneperaunt oGorpeBaeMulx 1oJ1oB Ha rpyuiax apn-
HIIMaloT B 3aBHCHMOCTH OT TemilepaTypul BO3lyXa B Kamepe:

Temneparypa BO31yXa B OXJMAAEMOM +4 =~ —4 —I0 —20 + 30
tioMeitetinn, °
Koadxpuunent Tennonepeaasn, Br/(M2-K) 0,41 0,29 0,21

Ccan B TaGnuuax He yKa3aHbl Koa(buiieH Tl TeNonepeiaun AJis HeKOTOPHIX TeM-
HepaTyp, To Tpefyesble 3uauennss  Ko3huuUlieNTOB NONy4aloT HiTeprnoasiiel.,

HeoGxoaunmo oGpaTHTD BIflIMalHIE HA TO, 4TO B JAHHOM pa3feJle He npHBeelnl Kosgr
(uUHEHTH TENAOnepefayt As leoOorpeBaeMbiX nosoB. Bonpoc o ToM, kKak ApunuMa-
loTcs 3TH KO3(pHUIIENTH! B pacueTax TEMAOIPHTOKOB, OyleT paccmorpen B rjape 3
HpH OnpejefeHHH TenJONPHTOROD 4Yeped OrpaAeHHs.

Pacuer e TOALLHIIB H30JUHONION0 €05 11e060r peBaeMLIX M008B, PachONOMen IbIX
1a TPYHTE, MOXIIO BECTH No KoadduuHeHTaM Tellionepeaaut! st o0orpeBaeMsiX N0oJ0B.
Tonawmiy H30ASILHONIIONO CAOA Orpaskiaedns (B M) onpenedsior no gopMyJe

1 1 @ b 1
' ag A + ag * @.1n

{==}

bua = An:l

rae dyy, Aj — XO3(pHUHENTH TENJAOIPOBOAIOCTI HIONSUNOHROFO H CTPONHTENBHLIX MaTePHa/o8, Co-

CTARAAIOWNX KOHCTPYKURIO OrpakieHns, upuHiMaemue no taba. 2.8, Br/(m-K),

Ry — Tpebyemulil KOIMUHEHT Telionepesaun OfpaKALHA, MPHUHMAEMUIT B 3ABHCHMOCTH
OT XapakTepa OrpaxcAeliHs it Temmeparyp 0o o6e CTOPOHW OT Hero B COOTBETCTANN
C yKazaunsmit, npusefeHHbiMt B ganuoMm paiaene, Brt/(M*-K).

2 — XO3(pdilunenT TenJA0OTAAYNR C YAPYKION RAH GoNee TensoH CTOPORL! oTpaMaeniis
Bt/ (m2-K):

ap — KOIPHIKeHT TENA00TAAUH ¢ BHYTPelHell WU Goxee XOMOLHOR CTOPOHM Orpamne
i, Br/(m%K),

3; — TOJWINA OTRENbILIX CJI0eB KOHCTPYKLHH Orpampaeling, M.

1 B 1
Beauuuyp — [t} T Ha3bIBAIOTCA TepMHYECKIIMH CONPOTHBJIEHHAMN, A T — o0
a

ULHM TEpPMYECKHM COUpOTWUBNENHEM H IIMEeIoT pa3mepHocTe M%. K/Br. B taGauua:
UPHBOZAT KaK KO3(HLHEHTHI TEIVIOOTAa4i, TaK H COOTBETCTBYIOUiHE TEPMHYECKI:
CONPOTUBJIEN . )

3uaveniie Kod(xpiiyenTa TeIIOOTAAYH 3aBUCHT OT XapaKTepa OrpaMAelus H O
HITEHCHBIIOCTH ABHKEHHS DO3AYXa OTHOCHTENLHO €0 noBepxHocti. bonee uurencn
HOil fABJisleTCA TEIJIQOTAaua Yy HAPYXKHBLIX [OBepXiocTell HAPYXHBIX OrpaKieufl, Ko
TOpbie TNOABEpKEHL! BO3NeliCTBHIO coaliua, BeTpa, atMoCdepHbiX ocalKkoB. 3Hauenm
Ko3(pHUHEHTOB TeMJOOTAAYH GoJibllie B KaMepax C yCuJleHHOfi ulpKyasuueli Bo3nyx
H MeHblile B Kanepax, B KOTOPLIX HHPKYJAuHS Bo3lyxa ectectBennas. Ilpu pacnoar
JKEHHH N0J1a HA TPYHTE C HaPy KHOH CTOPOHLI KOHCTPYKILHHK HET ABHMYIEACA Cpein I
eCTeCTBeuto, OTCYTCTBYET TeNJIooTAaYa (KOHBEKTHBHBI Tensoo0meH), a NMOTOMY Tep

[



MHUYECKOE CONpOTHBJIEHHE nepexoay Tensa OT rpynta K KOHCTPYKUHM NoJa OTCYT-

1
CTBYeT {~—— =0j.
R 1]
uauenis KO3PHIHENTOB TENNOOTAAYH H COOTBETCTBYIOILHE TEPMHUECKHE cOnpo-
THBJeHs lpHBeAenn B TaGn. 2.10.

Ta6anua 2.10

TepMmuueckoe conpo-
Kosdgubunmenr ren- b po

nOBerHOCTH nomemenuﬂ JICOT 841 &, THBACIHHC —— ,
B1/(M3-K) o
M*-K/DOT
[lapysubie fOBepXIHGCTH HAPYIKHLIX CTeH H NOKPRITHA 23,3 0,043

Buyvpesiime nosepxnocTd nomewenuit 663 Dpunyantenn-
HOH LMPKYJAnUHN BO3AYXa

crelibl 8 0,125
N0/t B NOTOJKH 6—7 0,167—0,143
Buyrpeniiie nopepxiioctd  nomeilennit ¢ yMcpeHHoi 9 0,111
UHPKYAHUHell BO3ayXa (XpaHeHHe OXJAXAENNBIX IPY3oB)
Biyvpenitne NOBEPXHOCTH noMewlenHil ¢ yCHJAEHBON UHp- 10,5 0,095
KyJsuned Bo3gyxa (KaMepel OXJaXKACHHA M 3aMopa-
HMUBaAHNA)

[Tpu HCHOAb30BAHIM IVIHTHBLIX MATEpPHaJIOB NOC/E pacyeTa TOMULHIbL H30MSILHON-
1OI'0 CJIOSt MOMET OKasaTbCA, UTO pacueTHas BeJiHyllia 1le COOTBETCTBYET CTanAapTuoH
TOJIULHIIE BbIIIYCKAEMBIX MJIHT. B TakoM cilyyae HeOOXOAUMO NpPHUATH TOMULMHY H30Js-
WHONHOrO CJIOSt KpaTHOH CTauAapTHOH TOJIUHHE OJAMT H OHpeleduTh AefcTBUTENbHOE
stiayen e XoadxpHuieNTa TenJoOnepeAaul orpaxAienisi, Kotopoe GyleT B Aalbilefiiem
MCIIONIB30Bal0 B pacyeTax. OKpyrJetie TOMUHEL U30AALIOHIIONO C/10s1 NPOH3BORHT-
Cst B CTOPOHY YBeJlHueHHs1, C TeM UTOOLI fieffCTBUTeNbHOE 3HAYel HE KO3(XbHIIHEeNTa TeIlI0-
niepefaut GbuIo He GoMbiue TpeGyeMoro no TaGauue (B ApOTHBHOM Clyyae notpeGyercs
o6f3aTenblias NpoBepKa Ha HEeBhiNajenHe BJark).

JesicTBuTenbnoe sHavenne Kosppuunenta |8 Br/(M?- K) | oupenessior no gopmyae

ky— 1
(—- +
y

— NpHHATas ToJulha H3OJAAUHONNOIO Cilos, M.

1
» (2.12)
1 3 1 3 .
ZT’_,_._)_,__!E_H
i g

=1 M

re 3an

" TepMHUeCKOe CONMpOTHBJEHHE BCEX CJOEB KOHCTPYKUMH (Bbipakelide, 3aKJIOueH-
HOE B KpYIJIbie CKOOKH), Kpome H30JARUHOMNOrO C10s, YXKe BbiuHC/AeHO HpH onpeje-
JIeHHH TOJILUHHB H3O/AWHOHHOIO €105, H MOBTOPHO CYMTATb €ro ue cjienyer.

Hpnmepm pacieToB TOJAUHHLI p30IARHOUIOre Cioa

I. OnpefennTh TONWHHY W30JAUKONHOIO COS HAapyXiofh CTeHE Kamep XpaneHHs MOPOKe-
HEIX FpY30B XONOAHJbHHKA, pacnonoxenjoro B r. [posnom,

KoncTpykunn napy®noii cTenbl XoN0aH/AbRHKA THNOBaR (cM. PHC. 2,19,a): KNPIHYUAR KA2AKB
B hoaropa xHpnnua (380 mM), nokpuitas ¢ AByX cropon uemerTholl wWTykatypkoll (no 20 mm).
TNaponsoasunonsbifl crofi COCTOMT i3 ABYX cjoeB GHTYMHON MacTHKH H GAIIOTO C/10% THAPOH30AA
{oGias Tosamnna 4 MM). B KauecTne TENAON3ONAUNN NpHMEHEHb NJIHTH H3 NejponacTa NOJKHCTH-
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poabnoro no F'OCT 15588 —70. Oraenounblii cioii — WTYKAaTypPKa HeMEnTuO-H3IBEeCTKORA *
ceTke (B pacuere aast yupowenus GYAYT OpHIATsl TPH CJAOR UEMEHTHOR WTYyKaTYpPKH TOAUL:
20 MM Kamawit).

Pic. 2,19, KoncrpyKuna napynaiof
CTCHb it BOKPHTHA  XOMORUIBHIKA:

@ — wapyxuas cvesa: I — wTykatypka ue-
MenTuan: 72— KJ1aaka KHpuwasada; 3 — napo-
MIOARIKA; 4 — Tennonlonauns; 5— ovje-
Aounbil caofl; 6 — nokpuiTie: [ — Kponcib-
Uit pysonnnll xosep (o1t XKe napongonnumnal;
2 — Getonnas cTsxKa; 3 — zacmpnan Tenio-
H30NRINHA; 4 — naANTHEA  TEN/IOH30AANHA,
& — Kcae306CTORIAA NANTA TOKPLITNHA,

Mo ta6a. 1.1 npuyumaem cpelierososyio TeMieparypy Bo3syxa 8 r. Tposnom 10,1° C.
AOBATeNbIlo, TOPOA PACNONOKe B I0KHON kanmatiueckofi sone. Kosdpuunenr renaonep:
A KaMep Xxpanejia MOpoMennX rpysob c temneparypoii —20° C onpeaensieM no Tal
ko = 0,21 Br/(m% K).

Kosjpgnunenre! Tennonepeaait W COOTBETCTBYIVULHE TEPMUYECKHE CONPOTHBAENHA:

A1 Hapyxiioil nosepxiocTh a = 23,3 Br/(M2- K), — = 0,043 M2 - K/Br,

Iy
A BuyTpewiiel  (UUPKyANUHA BO3AyXxa B KAMEpax eCTCCTBEHHAan) ag =8 Br/(m

— =0,]25 M2 . K/Br.
Xg

Ko3aixpuutenTts TenacnpoBoAtocTH MaTepnaaod no Ta6a. 2.8 [s Br/(M+ K)] npupeaensat v

ltykatypry leMeRTIIORN 0,88
Kaaakn kuprigioit 0,82 ‘
[Mapousonsiusy (N0 FHAPONH3Y) 0,3
[lenonnacra NOAHCTHPOABHIOTO 0,047

MotpeGuyio Tonmnny H301aUNOHUOTO COK Otipenensem no dopmyae (2.11):
o 12007 [ — (g + 3002 4 D8, S0 L))
' 0,21 23,3 0,88 0,82 0,3 8
= 0,047 {4.762 — (0,043 + 0,068 + 0.463 + 0,013 4 0,125)] =
= 0,047 (4,762 — 0,712) = 0,047 - 4,05 = 0,190 m.

MpuunnMaeM ToaUlny 30AAUIROHIOTO c0s 200 MM (4 cion no 50 MM Hau 2 croa o 10
leiicTBuTenbhoe 3HaveHne KodgpHUNENTA TenJonepeaayH paccauTbiBaeM 1m0 Gopmyane

1 J !

= = = = 0,20 Br/(m*-K).
ka 0.719 0,2 0,712 + 4,255 4,967 " )
e 0,047 '\\

2. OnpefendTh ToMUtNY N30NURORMOTO €07 HAPYIKHOR CTeHH KAMEP XpaHneHHs o
JenKblX TPY30D TOTO Me XOJMoAMABLNKA.

Koncrpy kuus crenst Takast ke, KaK it b fepBoM mpHMepe.

Hamensnercn xosdipuunent tensonepellayy, KOTOpPHIt Ann Kamep C TemneparypoR n
—1° C npunumaem £, = 0,30 Br/(M?- K), n xosdpuunent Tenaooraaun Aas snytpennef
HOCTH, B CBA3H C TEM Y410 KaMeptl OXNAXKAAIOTCH C NOMOLLbIO BOINY X00XaanuTened: ay=9 BB
x K)

(-l— = 0,111 M’-K/Br) .



IMoTpe6uyio Tonuuny H30ARUNOHNOro CA0OR HaxoanM no dopmyde (2.11):
b3 = 0,047 {3,333 — (0,043 + 0,068 + 0,463 + 0,013 4+ 0,111)] =
= 0,047 (3,333 — 0,698) = 0,047 - 2,635 == 0,124 M.

MoX110 (1PHIFATL TOMWNNY HI3ONRLUROIKOFO €108 125 MM H3 ABYX Cl0EB NIHT e ONOIHCTHPOJIA
no 50 MM » oaioro chod 25 MM.

Tak Kak NpaKTHYECKH TONUHHA H30JBLUHONHOTO CJOS He HIMeHuJach, AeACTBHTENbIOE 3HA=
Yenne Koddgrunedra rennolepenaid 6yaet pasuo tpebyeMoMy TaGaHUROMY.

3. OnpeneaHTh TOJMUHNY H3OMAUHOHHOTO CJI0OA NOKPHITHS OANO3ITANKUOIC XONOAHABHHKA B
r. Ipoapom.

KoicTpyKuUHS NOKpPHITHA NpHBedeHa Ha pHC. 2,19,6, Tonmusa H TenJonpoBoAHOCTL cjaoes
KCHCTPYKUHH [PHBeReHbl HHHXKe,

KpoBeapnpilt pyJonntii Kobep 5 caoep ruaponsona ua ropnuelt Gurymiol
MacTitke; 8; = 12 MM, Ay = 0,3 Br/(M-K)
_ApMupoBanbas Getounan cTKKa B, =40 MM, Ay=1,4 Br/(M-K)
3acuinnas TENION30AAUURA KepaM3uToabil rpaBuii to pacuery:
Ay(Ana) = 0,2 Br/(m-K)
Manruan rennonsonnuns " nTe nenousacta noancruposvnoro NCB-C
A Kamep XpaHenusn '
MOpOX{eHHX FPy30B By = 100 MM, Ay=0,047 Br/(m-K)
OXNAKAEHNBIX TPYSOB ‘8, =50 MM, \y= 0,047 Br/(M-K)
XenesoGeTonnas nantTa NOKPHITHS (448 tio- 8, = 220 MM, Ay = 1,5 Br/(M-K)
KPLITHS HPHHATA NJNTA IM1ajKag, ¢ nycro- )
TaMy)

Kos¢uuuent tendonepesaun k&, [8 Br/(n? K)]:
Jas KaMep XpaHeHHs MODOMeHBIX rpy3oB 0,2
" Ilasi Kamep XPaweuns OXNaMACHHLIX FPYSoB - 0,29

Koadpdpnunents Tenjootaaun ¥ TepMHuecKile CONPOTHBAEHHS:
Ias wapyXHol nosepxkocth @, = 23,3 Br/m?. K

-l—-=0,043 m? . K/BT,

a
RIS BHYTPeHHel NoBepXHOCTH i(l;mep XpaHelnHs MOPOKEHBX Tpy3on
. a, = 7Br/(M?-K); ﬁ= 0,143 M. K/Br;
KaMep XpaweiHs oxJamAeHHHX rpysos ay; = 9B1/(M2: K),.
-l—-=0,lll M2 K/Br :

IMorpe6uas TOJMHKA H3OJARUKOHHOIO CJOA:
I8 KavMep XPaHeHHs MOPOXEHHX Tpy3oB

’ 0.2 1 0.043 0,012 0,04 0,1 + 0,22 + o143
= —_— -
=" o,2 043 + 0,3 + 1,4 + 0,047 1,5 '

= 0,2(5—2,53) =0,2.2,47 = 0,494 u;

Ann KaMep XpaHeyHH OXJaXKAEHHHX rpy3os '
3,3 =0,2(3,448 — (0,043 + 0,04 4 0,029 + 1,064 + 0,147 +- 0,11} =
= 0,2(3,448 — 1,434) = 0,2 - 2,014 = 0,403 m,

BricoTa HSOARUNORHOTO CJA0R HAA KaMepaMil MOPOKERBX Tpy3os cocrasaser 0,494 ¢ 0,100=
= 0,594 M, HalA kaMmepaMH oxJaxAeHsnx rpysos 0,403 <$ 0,050 = 0,453 .

’ Jlns noaydyerHa niaockod KpowAl NPHAETCA NDOH3BECTH NOACWNKY Haj KaMepaMH XpaHenus

oXnaxnernblx rpysos. Ecan caesars H30asuHIO NOKPHITHS 1al ITHMH KamepaMi Ge3 nanrtioro
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MarepHana, TO TONMHIA 3acLINKy Gyner 0,616 m, T.e. OpakTHIECKS HaR BceM XOJOAHAbRAKOM Tt
wHia n3oasun 6yner oRHuaKopoi,

Koapnunent Tennonepenauit B 1aHNOM CAyuae OCTaeTCA paBublM TabaHUi{OMY snauenn
HOCKONBKY TOMUUHAD H3OAAUHONIIOTO CJOA He H3MeHsieTcs.

0 MUOTHX CAY4anX H3I0AAUNIO NOKPLITHA JQENAI0T TONIbKO H3 NUIHTHEIX MarepHaaos. Tor
nocae bHOOpa TOMUKNB H3OARLIOIKONO CJAOH B COOTBETCTBHH co CTanldaprHofl Toawhnoll na-
BOSMOMXHO, NpHAETC ONpelennTh AelicCTBHTENbIOE 3nauenHe Koddduiunenra Tenaonepenaun.

4. OnpeseanTs TOMURNY H30JASUNOHHOFO €103  MEMAYITAKHOrO NEPeKPHTHS MHO
9TaMHOro XONOANALHHKA, B KOTOPOM HaJ KaMepofll XpaHEHHS MOpPOMeHbX rpyaon Pacnonox:
Kamepa xpanenns OXJaxAaenlibiX TPy3oB.

Koucrpyxkuus nepekpurys:

Uncteil nost (MOKpeITite) 13 GeTonua B, = 40 MM, A, = 1,4 Br/(M:-K)
ApmoGertojnias crsinxa By =60 MM, 7\ == l BT/(M K)
b, =06 MM, A 0, Br/(m-K)

[laponsonnuna (o Gurymy) =
Tetnon3oanuis — NMHTBL KeCTKIIE MuHepas =
nopatisie  (MpHMepstTe  HyANHO  MaTepual,
NpuMensicMuiit AJis  H3OANUIM  APYFHX OF-
POKJCHIT HA JONHOM XOROJNBHITKE)
JKenesoGerotnias NJTa j1epeKpLITHA b, = 160 mm Ae=1,5 Br/(M-K)

Kosupnlret Tennonepenatid Ann MeXIAy3Taxuoro nepexpmun, pa3aneasioero

Xpavenns OXNa)KAHILX I MOPOXKCHBIX rPy3oB, Npunumaem k, = 0,28 B1/(m?: K).

TepmiuecKHe CONPOTHBACHAN NEpexoay Tenna: 0 .

Co cropount GoJee Temsnoro Bo3pyxa -
£l
1

(TonwMna no pacgety) ‘: 0,087 Br/(m-K)

KaMm'

=0,111 M2.K/Br

Co cToponil XOMOHOTO BO3AYXa = 0,143 m2. /Bt
1]

MorpeGuasi Toamwna WioasuHonnoro chon no ¢Qopmyne (2.11)

byg = 0,087 (3,571 — (0,111 4 0,020 + 0,04 + 0,033 4 0,067 + 0,143)} =
= 0,087 (3,571 —0,423) = 0,087 - 3,148 = 0,274 m.
MpunnmaeM Tonuinny 3oaswionnoro cnon 300 MM H3 WeCTH CNOEB MecTKHX MithepanoBart

nAKT no 50 MM Kaxkaan. .
JellcTeHTeabIOG 3paueniie KoddduiultelTa Tenaoneperayt

1
ko= 0,3
0,426
420+ 087

Ipn ucnoan3opanui coBpeMenHbIX MaTepHanos, manpuMep newonoancruposa [CB-C,

WwHha H3oaAUHORKOro cnos Gyner 150 mum.
OnpeaennTs TOMUUIHY AIONAUNOHNOFO €00 NOJAA KaMepsl 3aMopamipanis Mfca, p:-

noxendoll B 01103TaXHOM  XOROAHJbIHKE (HA rpynTe). Temneparypa Bo3lyXa B Ki

—30° C, umpKymnuisi DO3fyxa ycuaennas.
Koucrpynuun nosa noxasana uia pue. 2.15,2. Tonunna H TenJonpoBOLKOCTh CA0EB K-

PyKulit NpHBERCHH HKE.

= 0,26 Br/(M*-K).

UneTuiit o1 #3 MO3ANYHWX GeTOMIBIX DBJRT 5 = 40 MM, Ay =1,4 Br/(m:]
Betomnas noarovoska 8y = 100 mm, A, =1,4 Br/(m-}
Tennonsonaunn — kepaM3nToOBelit rpasnit (Tonwnna no pacuery) Ayy =0,2 Br/(m-}
Betonnas noAroTcBka c 3ieKipoHarpenaTe- 8, = 100 mm —

AANH

Tunponsonsuns —

Berounay noaroroBKa O YRAOTR2UNOMY
rpyury ¢ weGtiemM
B pacuere yuaurbliBaeM TOABKO CJIOH, JexatiHe Bhiule GeToHHORA no}lroroaxu ¢ pHarpeBa’

RLIM YCTpoficTBoM.
Koahprunent tennonepegaan nona ky, = 0,21 Br/(u? K).



Tepmuueckoe cOMpoTHBJENHE NepexoAy Temaa OT NOBEPXHOCTH [101d K DOIAYXY KaMepsl

4 = 0,095 m2.I{/BrT.

®p
ﬂorpeﬁuan TOAWHKA H30ASUHOHNWOrO CnosA

1 0,04 4- 0,1
b= 0,2 — — [
n3 [ ( 1.4

- 010 5 = U, — 0, 5) =
T + 0,00 )] 0,2 (4,762 — 0,195)
= 0,2.4,567 =0,913 M.

G. Onpelcantb TOAUMNILY H3ONSLROKKOTO €105l NEPETrOPOAKH MeXAYy KaMepPaMii Xpaleyis ox-
Aa¥AeHU X Fpy3ob.

Ilockonexy neperopoika pasensnerT KSmepbi C ORMHAKOBBIMH TEMIEPATYpPHO-BAAKIOCTILMIE
YyCnOBHAMYH, NPHHHMaeM B KauecTse MaTephana neno6eton.

Kosgpuunent rennonepeiaud neperopoird k, = 0,58 Br/(m3. K).

TepMHYECKHE COHPOTHBJIEHHA NePexody Tenna no o6e CTOPONLl NCPErOPOAKH O AKOBbL

LI 0,111 M2 K/Br (unpxyasiuus Bo3ayXa ymepennan).
-4

Kosdpninent rennonpoBogHocts nenoGetona A = 0,15 Br/(m- K).
lMorpebuan TOMUWNEA HIONAUNCHHOTO CHOA

By = 0,15 (1,724 — 0,222) = 0,15 . 1,502 = 0,225 u.

[NpmiHMaeM neperopodKy Tomuinoi 250 MM B 0aHn CAOM,
JefictBHTenbroe 3HauyeHHe KOo3QQHuHenra rTennonepelau

' ky =0,53 Br/(? - K).

TIHABA 3
PACYET TEIUVIOIIPHTOKOB B KAMEPLI XOJOJMJLHHIKA

CoxpaHenHe BBICOKHX KayecTB NPOAYKTOB IHTAHUA MOMKET GuTb 0Gecneyenio Tofb-
KO HpH cTaGH/bHOM ONTHMa/bHOM TeMNepaTyploM pexKiiMe, KOTOpbIil 110/lepKiiBaeTcs
B KaMepax xoaojuibHuKka. Ilas cosnannsa danGosee GJaronpuaTHHIX pexiiMoB obpa-
GOTKH H XpaHeHHsi NPOAYKTOB HeoGXONHMMO NpaBu/bHO BulGpath obopyaoBaliie Kamep,
KOMNpECCOPHOro 1eXxa KaK OCHOBIIOE, TaK H BCNOMOrare/blioe.

XoJloaunbioe o60opyaoBaHHe MOAGHPAIOT Ha OCHOBaHHH TEIIOBOro pacyeta, yui-
TbIBaIOWIEr0 BCe BHILI TeNJONPHTOKOB, KOTOpbIE MOTYT IOBAMATH Hla H3MeHeliHe TeM-
lepaTypHOro pexiMa B KaMepax.

[Tockonbky oGopynoBaliHe NoAOHPAIOT MJIS KAaXAOH KaMephl B OTAENBHOCTH, TO
H TellOBoil pacyeT BHNOJIISIOT A1 KaMJoro oX/aaxiaemoro nomewienis. Lleneco-
o0pa3fo Be pacueTbl CBOAMTL B TaOJHubE DpOH3BOAbHOIT (POPMBI, KOTOPDIE JOMKHDf
BKJ/10YaTb BCEe HeOoGXOfiMble BeJlHyliHbI.

YuHTBBAIOT C/AEAYIOUIHE Ten/aonpiToKI:

nepe3 OrpakAalollHe KOHCTPYKHMH nometnennst Q;

0T NPOAYKTOB NpY HX XOJIOAHAbHON 00paGorke Qg

OT HapyXKIOro Bo3jyXxa MNpH BeHTHAsuMHE noMeulennil Qs

OT pa3/iHuHBIX' HCTOMHHKOB NpPH 3KcHnyaTtamh Qg

OT NPOAYKTOB MNpM «IbIXaHHH®, HMeIOHE MeCTO TOJNbKO HA CriepHa/i3ipoBanibix

(pyKTOBLIX XONOAHNbHUKAX WAl B KaMepax XpaHEHHA (PYKTOB Ha paclipeiesH-

TeJbHBIX XOJOAMAbLHUKAX, Q5. ;
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TennonpHToK B Kamepul XOJIOANJIBHHKOB He ABASOTCA nocToAHubMU. Oy 3-
CHAT OT Ce301HIOCTH 3aroTOBKY HJH TIOCTYIJIelHs NMPOAYKTOB, BpEMEeHH roja i ap)
uptun. Ha paGore pacupeleniTeNbibiX XOMOAU/IBHIIKOB CE30HHOCTL MPaKTHY(
e cKasbiBaetcst. Fla npou3BonCcTBell0-3arOTOBHTEbHBIX XOJIOAUIbHHKAX, Hao00;
OHa liMeeT ABIO BbipaXKeHIIblil Xapakrep.

XonoanavHoe ofopynoBaiiite A0MX10 ObiTh BbiOpano Tak, YTOOM OTBOA, Te!
[IpOIIKAIOero B KaMepy, Obll ofeclieued NpH caMbX 11€6JaronpUATIHX YCJA0B
OcHoBiyI0  0/I0 TEWJIONPHTOKOB COCTABJAIOT TEIJIONPHTOKH Yepe3 orpaxiarn
KONCTPpYKUHH Q; H OT NPOAYKTOB 1IpH Xoaonuaboll o6paGotke Q.

B nypcoBoM HpOEKTe MOHCHO HOHYCTHTh, HTO MAKCHMYMbI TEMJONPHTOKOB {,
Q. coBnanaloT ANs BeeX BHAOD XOMOAHABHHKOB. B AIlIoMiIOM npoekTe MaKkcHMall
Harpyska moxer ObiTb onpejesena focje pacyera rpy3oo0opoTa pacnpeneniit
{100 XOJIOAHBINKA 1AH TeXnpoMiiiialia [POH3BOACTBEHHOIO  XONOAHJBIS
KOTOpLIE 13Y4aloTCa B Kypce «DKOHOMHKA, OpraHH3auHsa M IJlaHupoBaiile npoH
cTBas,

TEIUIOHPHTORHN YEPE3 OTPAK(ELNA

TCHJIOHPHTOK uepe3d orpaxxialouliic KOUCTPYKiH1I Onpelesfaerca KakK CYMM
IJIOHPHTOROD (l{epea CTCHL!, NeperopoaKH, nepekpouiTHa I NOKPLITIIA, Yepe3 I
3aray6Gaeinsie Hel30MHpOoBaHHble CTeHbl NOABadbHbLIX HOMELUeH T}, BhI3BARILIX It
HHEM PastiocTH TeM{lepaTyp cHap YK Orpax/ICHIA I BUYTPH OXJIaXAAEMOro Mnon
HHSA, 4 TaK:Xe TellJIONpHTOKOB 3a cyeT BO3AeHCTBHSA coNHewlofl pam{auml uepc
KpBLITHA {1 l1apyxKlible CTEHBHI.

Tensonpurok yepe3 creHsl, NeperopOAKH, NePeKpHITHA W/ NOKPLITHS
(8 Bt) paccuntbiBaior no gopmyae

Ql = kyF (ty — ls),
rac k; — AefcTBATesbUbT  KO(XPHUKCNT TenJonepefayti OfpaKACHHA, onpeieAcHHW{t npa* p
TOHEMIBL H3OAsIONAOTO cros mo gopmyde (2.12), Br/(m2-K);
F — naowans 1ioBepxnocT orpaxpaenun, m?;

{, — TeMitepatypa chapysn orpaxaenitsn, °C;
{y — TeMUcCpaTypa Bo31yXa BHYTPH oxnaxaaemoro nomeutenns, °C.

Jns oupeseneuis nioulaiil NoBepXHOCTH CTell H NEPeropofoK ApHIHMALe

JJHHY HApYIKHBIX CTeH:

a) ANA HEYINMOBbIX HOmelneniii — MMy OCAMH BUYTpEIINX CTew;

6) ANA YrNIOBLIX [OMEULEHHIT — OT HapyXHoil H0BEpPXHOCTH HAapyMHbX Ch
OCH BHYTpeuix;

AJHNy BHYTpeNX CTeH — MeXjy BHYTpeuHeil NOBepXHOCTbIO HapYKHbi:
I OCLIO BHYTpeHUHX,

BLICOTY Cteil —OT YPOBI{sl YHCTGrO noJa AaHHOro 3Taxa A0 YPOBHA YMCTOTC
BblllleJIEXKalero 3TaXka HAH [0 BepXa 3acblliKli NOKPHLITHSA,

IMnowans 1oToAKA 1 11012 ONpeRefIOT Kak lpol3Beenne AMHHbB KaMephl i
pHIY, KOTOpbi€ H3MCPHIOTCS MEXAY OCAMH BHYTPeHHUX CTeH HJH OT BHYTpEH:!
BEPXIOCTH HAPYXKILX CTeH A0 OCH BHYTpPEHHHX,

Temnepatypy BOsAyXa BHYTpH OXJaKfaeMuX MOMEWEHHH HPANHMAIOT
BETCTBIH C peKOMellAalHsIMi, lpHBefenybiMu B raase 1 (eMm. c. 7).

PacueTuyio TemMnepaTypy HapY:HOro BO3AyXa NPHUHMAKT no Taba. 1.1
noMeulelie TPauiuHT ¢ APYTiM NOMEeileHHeM, TeMliepaTypa B KOTOPOM H3Bect



8a TeMnepaTypy HapyXHOro BO3yxa NPHHHMAIOT TeMNepatypy AaHHOTO NIOMelelis,
Jna piryTpellyHX orpaxcAeHHH, BBIXOAAWHX B KOpHAOpH, BecTiGlonn, TamGypul,
11apyKHYy10 TeMIIEpaTypy 1€ OlipeAesioT, a pa3HOCTb TeMnepaTyp AJs TaKHX Orpaie-
1Nl NPHHUMAIOT B COOTBETCTBHHM C pCKOMEHNALNsMI, NPUBEICHIILIMH B rJabe |
(cM. c. 9).
T enonpHTOK Yepes no, pacnonoxesHuil Ha FPYHTE M UMEIOULHI 060FpEBaTEJIbe[e
ycrpoiicta, @, (B BT) onpeneasior no gopMyne

Qu = kgF (tep— 1), 3.2)

Fpe {c,-— CPeAHns TeMnepaTypa rpysTa npH HajHunn oborpesa (cM. c. 6).

Ecau nonpt He kMeloT oforpeBaTedbliix YCTPOHCTB, To TenJionputoku Qg (8 BT)
MOKHO ONpegesinTb no Qopmyse

Q1 = ZhyexF (ty — ) 1, 3.3
rae kym—ycnomluﬁ Ko3\QHUNENT TeyoNepelaun COOTBETCTB)’IOULEH sount noaa, Br/(m?1-K).
F — nyiowanb coorBercTBylowefi 30HH 1ona, m?
{y — pacueTHas Temnepatypa napyxHoro Bo3gyxa, 'C:
{z — TEMNeparypa Bo3ayxa BHYTPH kamepei, °C;
m— KoshdHUURENT, YHHTHBAIOUNI O1110CHTENbHOE noapacranue TEPMHUYECKOTO COMPOTHRIE HNS
UOAA NPH HAALNHH NIOAAUSH.

" ILns pacueTa TenJonpHTOKOB NOJ Kamepsl pasGuBaloT Ha 30HB! WINPUHOH 2 M Kax-
Jast, Hayuiass OT HapyXXHOW CTeHbl.
2
3HauenHsa YCAOBHHIX KO3¢(hHIHEHTOB Tenyonepesaul kyg, (B Br/(M*- K} | npunn-
MaloT:
Ha paccroannn
20 2 M OT HapyxHblX CreH 0,47
or 2 po 4M0ruapymuux cred 0,23
» 4 »6M 2 » 0,12
ans ocTa.nbnol‘l nnoma,au nona 0,07

.
[Tuowany nona nepBod ABYXMETPOBOH 30HL!, NpPHMLIKAIOWER K yrjly lapymXubix
CTeH, yYMTHIBAETCH ABaMbl, T. €. MO HanpabBJjeHHsAM OGelX lapyXKublX CTeH, cocTas-
JISIIOUHX  Yrod.
KoadpauneHT m, Xapakrepusywoululi OTHOCHTENbHOE BO3pacTaHHE TEPMHYECKOrO
CONPOTHBJIEHHS MONA TNPH HAMHYHH N30AAUNH,

m== ! —— 3.9

1+1,25 A 2
roe e

rane b—TO.’IU.U""H)I OTAae/bHHX CJoeB KOHCnyKu"H nona, M,
A — KosddunenT 'rennonpoao,aﬂocm MATepPHAI0B, COCTABJAIOULHX KOHCTPYRUMIO 0.4,
Br/(m ~K).

Jlnsi Heu3oAnpOBaHHLIX MNOJIOB, JeXawHX Ha rpynte, m = |, :

TensionpHTOKH uepe3 3arayG/eHHble HEH30JHPOBAHIILIE CTEHB! OJBA/AbHLIX NOMe-
weHHii onpeneasioT, Kak Ans HeH30JHPOBaIHBIX 11008, no (Gopmyae (3.3), a cootpeT-
CTBYIOUIHE 30HBL! OTCYHTBHIBAIOT OT MOBEPXHOCTH 3eMJ/i BHU3, NpHYEM NOJb NOABAJOB
YUHTBIBAIOT KaK NpOAOJKEHHe noa3emHOH .MaCTH HApPYMHBIX CTell. '

[ToBepxHoCTb HAPYIKHBIX CTel W NOKPHTHH XOJMOAHNbHIKOB 061ydyaeTcs COMHUEM,

60 /




TennonpuTtok or conseusoii pagnauuu @, (8 B1) onpenensior 1o gopmyne
‘ Qu = kyFalg, 3.
rie k%-— nefcTeiTeAbINA Koa(hpHUHEHT Tennonepepaun orpaxjenns, Br/(M? - K);

H
~— [JIOWaab NOBEPXHOCTH OTParKaeHus, oGayyaemoii cosiueMm, M%;

Ale — n3buTounas pPa3HOCTL TEMNEPaTyp, XapaKTeph3ylowas AefictBHe coaHeuwhoft pagmawy
nernee ppemsi, °C.

KoaunuecTso Tensia cosineunioil pajiauui 3aBHCHT OT 30HBI PaclOJIOKEHUA Xo.-
IMNbHUKA (reorpaduueckofl WMPOTEY), XapaKTepa 1OBEPXHOCTH M OPHEHTHPOBKH
no crpanaM cBeTa.

ILna 110cKoit KpoBJin M3GHITOUHAS PAa3HOCTb TeMlepaTyp 3aBUCHT TOJbKO OT TO'
OKpPACKM H He 3aBHCHT OT OPHEHTHPOBKM N luHpoThi. Jina nJjiocKnx Kposedb 6
OKpacKil (TeMHLIX) K30BITOUIIYIO pasiocTb Temliepatyp npuuimaiot 17,7°C, ¢ oxpe
Koii cBetsibix Tonos 14,9°C.

Ilas watpoBuix KpoBedb HA0LTounyio passoctb Temnepatyp (B “C) upunumMaior
3aBHCHMOCTH OT reorpagueckoil WKPOTHL:

Ilaa sonsl
KKK i5
cpeaneit . 10
ceBepHoRt 5

Jna HapymuuX cTeil W30BITOWIIYIO DPAa3HOCTL TEMNePaTyp MOMHO NPHHATH
Tada. 3.1.

Ta6anua

Hs6uroauaR pasiocts Temnepatyp (8 °C) npu opnenripouxe
no crpajlam cheta

10 0B 103 B 3 c8 c3 |t
Crens ..
Teorpabiuecksn wupora
40° 60° 60° or 40° no €0~
Betounas 594 801 98 88110,0f 9,8]11,7) 5,1 5,6
Kupruiunas 6,6 9,11 11,0 9,91141,3111,0] 13,2 5,8 6,3
TMoGeneunas u3sectoio wan | 3,6 49] 6,0y 54| 6,1 6,01'7,2) 3,2} 3,5

oWryKarypeHnas  cueTaolt
WryKkaTypKoA
[Mokpuran  wrykatypkoft [ 5,1 { 7,1 8,5{ 7,7} 88 85110,2{ 45| 4,9
C OKpacKoil B TeAiibe TO-
Ha

O6anuosannas Geammn | 2,3 3,2) 3,9| 3,5| 40| 3,9) 4,7| 2.0} 2,2
rA1a3ypOBaBHWMA  [ANTAMK

Tlpn pacyete YYHTHIBAIOT TenJo COJHEYHON paiHanuy, NpolKKalollee yepes K-
JIO M 03HY N3 CTeH JiiGo ¢ HanuGoJiblleii NoBepXHOCTHIO, Jinbo Hebaaronpusitho op
THpoBanKylo (00pathHTe BHHMaHHe: camasi Gonbluasi u30HTOYHAA PA3HOCTL TEMN
Typ XapakTepsa AAfR cTeH, OOpalleHHHIX 1a 3anal). .
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Kax yxe Obl10 OTMeueHO, TeilJIOIDHTOKM DACCYUTBHIBAIOT AJ1S KaXkIol Kamepil.
Ho csieftlyeT uMeTb B BHY, YTO OrpasIeHHsl HMEOT Pa3HYIO KOHCTPYKLHIO ¥ Paasiuy.
nbie Ko3QpUUHEHTb Tepjonepelauu, pasMepbi, TeMilepaTypbt CHApPYXH Orpaxje
uni. Tlos1oMy 1€06X0/HUMO BECTH DACYET N0 KaX/AOMY Orpax/ellMio oTlesibiio. Teno.
NPUTOK OT COJIeYHOR pajauun cjeiyeT yuuThiBaTh OT/eAbLHOIl cTpokoii B Tabanue,
KOTopast JIOJiKi1a CO/IepKaTh chejyiollie rpadt:

Orpamgenue ky+ Br/(u2:K) ‘ P, m? at, °C ' Q,, Bt

Ilo kam/oi Kamepe onpejesfiioT CyMMapHbiil TenjonpHToK, KoTopuii 3atem 3a-
HOCAT B cBoANYW TabaMuy ~— OCHOBIOH JOKyMeHT Ais noafopa oGopynoBaHis.

Ilpu onpejeneHiy TENJIONPHTOKOB Yeépe3 BHYTPEIHNE OrpaKAeHiisl MOMeET OKa-
3aThCs, YTO 4acCTb TEIJIONPUTOKOB HMEET OTpHIATebHOE HapaBhelne, T. €. TeN10 H3
paccuuThiBaeMoli Kamephl YXOIHMT B COCe/lHIol ¢ fosiee HH3KOii Tempeparypoit. Takue
TENJIONPHTOKH MOXKHO [IPHHUMATb C COOTBETCTBYIOLIUM 3HAKOM WJiH He YUMTbiBaTb
coBceM.

" TENJIOOPHTOKH OT I'PY30B NP XOJIOOUJBLIION OGPABOTKE

Tenjio 0OTBOAKHTCA OT MPOAYKTOB [PH OXJaXIACHUY, 3aMOpPaXKMBAHHU M JOMOPAXKH-
BaHHH.

KoJsinuecTBO OTBOAHMOTO B epHiHHIY BpeMenH Tenda Q, (B B1) mokno onpenenuts
AAsi moGoro BMAa Xosopunabholt o6paGotku 1o Qopmyne

1000
. 3600 '

R .
rie M, — cyTosHoe DOCTYnJeHHe NPOAYKTa B Kamepy, T/cyT:
A{ — PasHOCTb YAEbHLHIX SHTANBMHIl, COOTBETCTBYIOUWNX HauanbBofi M KoHeunoll Temneparypam
npoaykra, JDx/kr; , .
T — APOAQVIKHTENBHOCTE XOJIOAHJNLION 06paloOTKH NpoayKkTa, 4,
1000 — nepeBopHo#t KOS(PULUHENT H3 TONH B KHAOTPaMMbL,
3600 — nepeBopHOI KOXXPUUHEHT H3 YaCOB B CEKYHAH.

Qy = Myhi (3.6)

Cyrounoe nocryitlende tpopykKra B KaMepy Xpamemiisi Ha pacnpefleliTeNibibiX
11POU3BOACTBEHHbIX XOJIO/H/IbHIKAX COCTABJ/ISIET B CPEIEM ISl KaMep eMKOCTbio Goee
200 T 6% or emKocTH Kamepnbi it 8% a1 Kamep Meubluel eMKOCTH.

Jlns XOJMOAMALHHKOB, Npe/Ha3lauYeHHbIX Ui XpaleHHs (pyKToB, CYTOYHOE ii0-
cTyiizienve npHHUMalOT paskbiM 10% or emkocTit Kamep.

DJUI KaMep OXJaxJAeHHS M 3aMOpaxKHBaHHs UOCTYIJGHHE [POJYKTa onpenpenn-

€TCA NpPOH3BOAUTENbHOCTBIO KaMephl, a KOJHYecTBO OTBeleliHoro Temjia — rpoaoa-
JKUTEABHOCTBIO  XOJoAusibHOll  00paboTku  rpysa.
Temneparypa NOCTYnalowero rnpopyKTa 3aBUCHT OT TEXHOJIOFMM [POU3BOACTBA H

. CPCACTB AOCTaBKHW Ipy3a Ha paclipeie/iuTe/lbibie XOJOAWABHUKH U B TOProBYyIO CE€Th,

TemnepaTtypa BhiXoAsalUlero npoayKkTa Moxer ObiTb paBHa TeMmueparype BO3AyXa B
KaMepe TOJBKO NpPH LIHTENbHOM XpaHenus. [Tocsie Xoa0AMAbHOM 00paboTKI [IPOAYKT
BhIXOAHT 00bIYHO ¢ GoJiee BLICOKOH T@MNepaTypoii, YeM TeMmilepaTypa Bo3AyXa B Kame-
pax oxJiaxJeHUs] M 3aMoOpaXKUBaHMs.
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[NpunuMaTe TeMuepaTypbi HOCTYNAIOWETO H BbIXOASILErO NPOAYKTa MOMI!
COOTBETCTBHIL C JaRNbIMA, NpHBejienibiMi B riaBe 1. Crenyer iMeTb B BHAY, 4TO
YEHIIsT TEMIEPATyp, NpuilsiThie B PA3JIHYHBIX HPOEKTHLIX OpPraliM3anisax, MOTYT ©
yaTbest. Tak, B raape | temilepaTypa HOCTYiiaiouwlero Ha 3aMopaxiiBaline MsaC:
«HopMaM TexuosorituecKoro 1ipoeKTHpOBaliia  XOJOANbIIHKOBY, pa3paCorai:
FunpoxoJonoM, upinisita pashoit 37°C, a BeIXOASILEro H3 KaMmepbl 3aMOpamiiBa
—12°C. To nopmam THiIpOMSACO 3Tt TeMNepaTypbt COOTBETCTBENIIO paBibi 35 i —!

[Mpu upoexTHpOBaNIN XOJOLHJABHIKOB JJis Xpalenus (pyKTOB Temnepat
NJ00B, HOCTYHAOWHX B HEOXJaMJaeMbiX Baroiax W/l aBTOMaliHHAX, MPHHIIN
papnoil TeMrneparype Hapymxiioro BO3ayxa, a IJIONOB, NOCTYNAOMHX B pedpixep
pax, 8C.

[MpoosKnTenbiocTb X0A0AMIbHOM 06paGoTKIE NPOAYKTOR OCHOBIIBIX BHAOB
3aHa B rJaase 1. :

Yjenbiibie 3HTadbINlE NPOAYKTOB B 3aBUCHMOCTH OT MX TeMIeparypsi HpHse:
B taba. 3.2.

BoablinHCTBO HPORYKTOB NOCTYIiaeT U XpaHuTcs B Tape, a NOTOMY HeolXxo:!
yYecTb Teiljio, BIIOCHMOE B KaMmepbi C Tapoil.

Tennouputok or Taps Q, (B BT) moxiuo onpejenutb no ¢opmyae

1000

=M ty— 1) —————» .
Q, 17 (b ) - 3500 N

rae M, —cyToulloe NOCTYIACHIE Taphl, T/CYTKH;
Cy — YReAbHas TeryoeMKocTh Taphi, Jk/ (ki - K);
{, — Temuepatypa Tapel upH noctymaenut rpysa, °C:
tg — Temueparypa tapbl npi Bhixone rpysa, °C.

Macca rapw cocrasasiet ot 10 10 30% oT Maccet rpysa, a LJist CTeKJISHHOM Tap:
100%. Maccy mepeBsiiibiX AUMKOB A GpyKTOB HpiHiMaoT paBuoit 20% ot

$pyKros.
" Ta6anun
Yaenunsie SUTATBLIUHH NPOAYKTOB (an ®RIx/Kr) npi Temneparype
Mpoaykrst vponykra, °C
. —29|—18]|—is|—iz| 0] =8| = | <3| —2 ] =1 | o |
Msico robfixbe, nTHua 0| 4,6{13,0122,2]30,2139,4) 57,3| 75,3] 98,8]185,5|232, 2
Bapatitua 0 4,6{12,6)2!,8]29,8(38,5| 55,6| 74,0] 95,8{179,5|224,0
Cansiina 0'] 4,6112,2i21,4]28,9(34,8] 54,4 73,3] 91,6{170,0{2}} ,8
Cy6Ipoay KT MACKLE 0| 5,0{13,8124,4|33,2(43,1] 62,8| 87,9[109,6)204 ,0(26]1 , ¢
Put6a
row,as 0 { 5,0(14,3124,8(33,6(43,5[ 64,0} 88,4(111,6(212,2{26G5,8
Kitpuag 0| 5,0[14,3124,4{32,7142,3| 62,5} 85,5/106,2]199,8/249 0
Slina B cKopayne — == —=]—=1]—1— ]227,4]230,2{233,8[237,0
Macao canBounoe 0| 3,8/10,1{17,6/23,5[29,3| 40,6] 50,5 60,4| 91,6 95,0
Monoko uensioe 0| 5,5[14,3125,2|32,7{42,3| 62,8] 88,7I111,2]184,2|317 &
TipocTokBala, kepnp —_ =)= =]=}=} =] -] =] =1 0
CmeTtana — | - | — — =1 =] =] -} — 0
Teopor 0| 9,4]26,8i41,2(53,2/63,7) 85,9{103,0] — ]192,6[299,1
Cuip —_— = - — { 1,31 5,5 11,3} 14,3 16,7] 19,7
Mopoxenioe caBouiioe 01{7,i}19,7{34,8(46,9/62,4|105,3/178 ,8|221,0|224,4{227 .4
Buitorpan, abpikoci, BuuiNg 01 7,5/20,6)36,5[49, 8|66 ,5}1 16,01202,2]229,0[232,6/235 ,8
QpyKTH H naoan apyrax supos | 0 | 6,7(17,2(29,8(38,5{51,0| 82,9(139,01211,0{267,9{271,7




NMpoaocaxenue

YAcabliblie aHTaNBIHE nponyKTOL (8 KJIDK/KP) npi teMnepatype npoaykra. °C
TMpoayxTth
2 4 8 10 2 15 20 25 30 35 40
Msco ropsmkse, nTHUA 238,2 |245,5|248,2|264,5/270, 8|280, 4|296,8/312,0)329, 0|345,0/361,0
Bapausnusa 230,0 [236,3/|249,0(255, 3261, 4[271, 21286, 71301 ,8[314,0{334,0{349,8
Cauiuta 217,8 (224,01235,81241,7(248,2|256,8/272,5|287,7|301 ,8[317, 8332, 2
CyO6npoaykTsl MACHHE 268,3 |274,3|289,2296,0/302,2|312,8|330,6[348, 036G, 0]1384,0[401 ,0
Pri6a
Tolas 272,9 1280,04293,9{301,0)308,0/314, 4{336,0/353,6/371,0/388, 0{405,0
KHpitas 256,0 (262,6|277,0{283,0(290,01300,4(317, 41334, 4/351, 51369 0{385,0
sliina B ckopayfie 243,3 (249,8|262, 4|268,7|274,3|284,4[300,01316,2(331 ,5{347,5(362,7
Macsio canpoynoe 101,4 1106,5(121,4]129,8]138,6|155,3{182,8/204,2|221 ,4[240,0(253,6
Mouoko uessiioe 326,8 [334,4/350,7|358,5{36G,0|378,0(398,0]418,01437,0/458,0[477,0
IlpocTokBawa, xedup 8,01 15,9] 31,4/ 39,4] 47 3] 69,0] 78,6/ 98,4[118 0 — | —
Cmerana 5,91 13,0] 29,3 36,8 44,4| 55,2 73,7| 95,8{110,6 — | —
Taopor 205,5 [313,0|326,91334,0(344,3/351 5369, 4|387,2[404,7| — | —
Cuip 25,2 | 31,0( 42,3| 47,7( 53,2| 61,5| 75,7 89,61103,8} — | —
MopoxeHoe canBouHoe 234,0 (240,9/254,4(264,0(267,9(277,8|294,8|311,0(328,0{344,6(361 ,4
Buuorpax, aGpurocsf, BHIHR 242,9 [250,2(264,5(271,81278,6]289,6/1307,0(325,5/343,0{360, 5{378,0
QpykT K naoas  apyrax  |274,0 |286,71302,0[308,8]317,0|328,0[346,5/365,6|384,8[403,0/421,0
BHAURBR

YHelbHyl0 TenjoeMKOCTb Tapsl NPUHHMAIOT [0 MaTepHany, H3 KOTOpOro olia
usrotobjena [B Lx/(xr-K)I:

Iepepannan ' 2500
Kaprounasn 1460
’ Merasinueckas 460
Crexnsiilag 835

o dopmysie (3.7) MOMHO oNpejiesiNTh GPUTOK Tensia OT NPOAYKTA HpH OXJaxie-
B, B (opMyay noacTaBAsioT CyTOYHCE NOCTYHJEIlE [POJYKTa HA OXJax[eHde u
ero yleJbHYI0 TelJOCMKOCTb, a8 TaKXKe TeMNepaTyphl HOCTYNAoWero H BhiXOASLIero
nponykra. Onnako Gosiee leaecoolpa3HbiM CJELYET CuliTaTh HpHMeneiitie opMyJsl
(3.6), npuromioii AAsi pacyeToB npk AOOBX BUIAX XOJOAMABNOI 00paGoTKII RPORYK-
TOB. . .

Ha npepnpHstusx ToproeJit H OGWECTBEHHOrO HUTallHs cyToulloe NOCTYNJEenue

HPO/IYKTa 3aBHCHT OT CpOKa XPaHeHHs H MOXeT ObiTb npHBiTo Npn 1—2-miieBHOM

_ xpaueunn 100%, npu 3—4-gHepuoM xparennn — 50%, npu Gojtee AJIHTE/bIOM Xpa-
Heniin — 30% or emkocTd Kamep,
Temuepatypy nocrynaiomux UpORYKTOB fipi AOCTaBKe CiiellHaZbHLIM TPalCliop-

TOM M3 XOJOAMJLHHKOB MOMHO NPHHATb: OXJaKICHHEIX NPOAYKTOB 5°C, MOpPOMEHDIX’
~—6°C. [pu nocTaBKe NPOIYKTOB, NpeABAPHTENLHO He OXJIAXKACHNDLIX, UX TEMHEpPaTypy

MOXHO NpHHATL Ha 5—8°C HiKe Temneparyphl Hapy:HOTO BO3jayXa.

Ins npeasapuTenbHbIX pacyeToB O yCpenHeHHbIM AaHHbM ['unporopra adsa npea-
[IPHATHH TOProsi¥ H oOWECTBEHHOTO NUTAHHSI TENJIONPUTOKH MPU XOJOAMILHON
0o6paboTKe” IPOAYKTOB MOXKHO NpuunMath B Br/M® [kkaa/(mM2-u) I

i
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Kamepu xpatenns

Maca 23,5(20)
MOJIOUNO-HHPOBHX  NpPO- 41(35)
NYKTOB,  [ACTPOHOMHH,

pHGH, 0BOWER
KyJHHAapHHX A KouaaTep- 58 (50)
CKHX R3pesnit, nonvga6-

pHKaroB, HAMATKOB,
¢pyKTOB, NHUWEBWX OT-
Xxonos

3TH RanHble e MOTYT CAYMHTb OCHOBAHHEM WJISi OKOHYATENLHOrO BWGOpa 06oy
NIOBaHHs, a HCNONB3YIOTCA AJIS IPOBEPKH MOPSAKA 10Jy4eHHLIX BeJIMYHI IPH pacyt
10 npusefensbhiM Builue ¢opmyam.

TEINIOONPHUTOKH IIPU BENTHJIAIHA NOMEUNEONAR

Ten/onpuTOK OT HApYKHOTG BO3NYXA HPHM BEUTHIAUUM CleyeT YUHTHIBaTh TO
KO AJA CrienHaju3upoBaHiblX XONOAMJILHHKOB H KaMep JJis xpanelus ¢ipykros.
Tennonputok @y (B BT) paccumrniBaior 1o ¢opmyne

Qg = My (1, — 1), (&
rie My — pacxol BeHTRAARROHHOTO BO3AYXa, Kr/c
iy — yIenLHan SHTAALARA RApy)HOTO BosAyxa, ILK/Kr; .

[p— yNeJsibHas BHTaJLIIHA BO3AyXa B Kamepe, JDx/kr.

Pacxo/l BEHTU/ISILLHOHHOTO Bo3gyxa My (B Kr/c) onpemensior, HCXoAf H3 Heol
auMocTH ofecriedenusl KPaTHOCTH BoaayxooOmena A0 3 00bLEMOB B CYTKM:

Vapy .
24 . 3600

rae V — o6beM BeHTHANPYEMOro momeutcHHs, MY,
@ KPaTHOCTb 303RYX000MEHa,
pp = MJOTHOCTE BO3AYXA NPR TeMiepaType B OTHOCHTEJLHON BAAKHOCTH BO3NYXA B KaM:
Kr /M3,

My = (€]

Ha npeanphsaTuax 10oprosay M o6LIECTBEHHOTO MHTAHWS BEHTUJHPYIOTCA Kam:
XpaneHHs GpDYKTOB H OBoillefi H NuilleBbiX OTXOMOB.

Kamepnbi xpaHerius ¢pyKkToB 4 oBoOllell 060PYAYIOT MPUTOUNO-BHITAKHONA BEUTH
uuefl, obecrieyuBaioWgH KpaTHOCTL BO3ayxooOMena 4 o6beMa B CYTKM.

KaMepa HuLIEBbiX OTXOAOB AOMIKHA HMETh BHITSXKHYIO BeHTHJALMWIO, obecneyur
Y0 KpaTHocth so3ayxoo6Meua 10 o6LeMos B Hac.

IKCIINYATAIINOHIIBIE TERJIOOPATOKH N

Sty TenJonpuTOKH BO3IIHMKAIOT BeJe/ICTBHE OCBEIEHNs Kamep, npeGuBanis B
JMiofeil, paGoThl 3eKTpoaBHTraTenedl, oTKphiBanua Aseped. Tenaonpuroku onpegen
no KaxJo#l cTaTpe OTAENbHO.

TenaonpuToK OT OCBeEeIleHHR

Pacuer Tenonputoka ¢, (8 Br) Bensercs no dopuyne

= AF, t
3198 ‘



T e e ot

rne A - Koni4ecTBO TeN/a, DBHAEAAEMOTO OCBEeuleHHeM B eZMHHUY Bpemeni Ha f M3 nsowand no-
na, Br/m?, .
F—naowanp xameph, i

KonuyecTBo Tenaa, Bhiaensemoro ia 1 M2 IUIOIa/ M 1013, C YueToM Kos(xpHiHeH-
Ta OJIHOBPEMEHNHOCTH BKJIQUEHUS MOXKHO ~ [IPHHHMATL MU CKJAAJCKHX MOMeleHHit
{kamep xpauenus) 1,2 Br/M?, pis npoussofcTsennbix 4.5 B1/M2.

Ten.nonpurox OT HpebGuBaHUua JAOjledh

Pacuer renonpuroxa g, (8 Br) Bemerca no ¢opmyne

¢g = 350n, ) (3.10)

rae 350 — rensosbinesieHne ONHOrO uesnoneKa npH Taxenofi ¢uanuecKoit paGore, Br;
n —.uHcno .mo,uen paGoTaIOWIHX B JaHiioM IIOMelleHHH,

Uneao mogefl, paGoTaiolihx B NOMeILEHHH, NPUHUMAIOT B 3aBUCHMOCTH OT NJouia-
AH Kamephbi: NpH IJIOaAH Kamepul 10 200 M* — 2—3 yesiOBeKa, NpH IAOWAAH KaMe-
pot _Gosmbwe 200 M? — 3—4 .yesiobeka.

Tennounwpurok or paGorTalumux 3JdeKTpoaBHraTeneh
_ [Npu pacniofomxenuil 3/7eKTpoaBHraTeseil B OXJAKAAEMOM TOMEWEeHHUH TelJionpH-
TOK ¢; (B Br) onpeneasiior no dopmyane

93 = 10000, @

rae Ny — MOIH.HOCTI: snex-rpo,uau rateas, KBT.

B npellBapHTeJIbelx pacuerax MOWHOCTb' yCTaHaBJlHBaEMle 3JeKTpOABlIraTe e/
(B kBT) MOXHO OPUEHTHPOBOUHO NPHHHMATb:

Kamepst
XpaHeHHR OXJaXKZEHHBIX rpy- 1—4

’ 308
OXJIaXKAeHHA 3—8
3aMOpaXKyBaiua 8—16

Uewm Gosbine Kamepa, TeM GoJibilie MOLLHOCTh YCTaHOBJIEHHBIX 3JEKTpOABHraTeell.
[pn pacnosoXeHMH 3JIeKTPOABHIraTe/lell BHE OXJaXJaeMoro TOMelleHHs chaegyer
yd4ecTb K.0.A. 3JeKTpoABHraTens: -

Gg = 1000N 415, @.11a)

TennoupHTOK HPH OTKpPLBANUYU nBepeﬁ
Hns pacuera Ten.nonpmoxa npu orprmamm nsepeit ¢4 (B Br) noasaytorcs ¢op-
MyJqiof

%= BF, : (3.12)

rae B — yneabunit npurok -remxa oroTxpuaanun ,uaepel?l Br/m?,
F — nJjouwage Kamepsl, M2 _

Yaenbusil npHTOK Ternia B cllenyer npunumate no Ttaba. 3.3.

66 , /
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Ta6anna

Tennoupurok (8 Br/m?) npn BuicoTe xamep 6 »
Momeurennn ® naomazu, ut

a0 50 50—150 Gonee 50
KaMmepnl oxJaxaeiHA, aKKyMyJfaTOpW H Ka- 23 12 i0
Mepil XpallelHA OXAaXAeHHON pHIGH
KaMepul XpaueHita OxJaxneliibX OpoRyKTOB 29 15 12
Kamepu 3amopamnBauns 32 i5 12
Kamepnl Xpaiteliiti MOPOXKCIHX NPogYKTOB 22 i2 8
SKCieaHUNE 1I NpiieMHbie 78 33 20

npi

(m?

29

rae
ur

3¢

YOenbHble NPHTOKU Tensia Npu OTKPLIBAHMU ABepeil yKasanbl NPH BpicOTe KA
6 M. Ilpn apyroii BoicoTe Kamep 3HaueHHe TENJONPUTOKA clieAyeT M3MEHUTb NpOi
IMOHA/bHO BLICOTE.
TenaoupuToK HPH OTKPEIBAHMM ABepedl 3aBIICUT HE TOJALKO OT Xapakiepa W |
MCpPOB. KaMmepli, HO ¥ OT KYJbTYpH! IKCIIyaTallHH, KOTOPAsi 3aBHCHT OT YpOBHS |
BelleHUsi COOTBEICTBYHOUER paboThi MO NOBbLILLIEHHIO NPodeccHoHabliof MOAroT:
o0c/yK1iBaloLiero rnepcoiana.
JKenayaTauMonHble TENJIONPITOKH ONpelesifioTCA KakK CyMMa  TeJIONpHTe
(B Br) ormenbHMX BHAOB:

h=q1+ 93+ 95+ Q-

*

Ilnas llpellllpllﬁﬂ‘lﬁ TOProBJn H o0111eCTBeIHOrO IMTaHHA IKCIViyaTau HoHHKIE Te!

{TOKH MOXHO [PHIHUMATDb:

B KAMEpax XpaHeHWs Msca, MTHibl, FaCTPOHOMHH, MOJIOYHO-XMHPOBHX PO
ToB, OBoOweil, puibbl, GPYKTOB, HANHTKOB, NHILEBHX oTXxoa0oB — 11,6 Br/M* {10

-u) |;

K1

B KaMmepax xpaHeHlsl 1noayaGpHKartoB, KyJHHapHH, KOHAHTEPCKHX H3JeJ

Br/M? [(25 kkan/(m?-u) |.

B HeKoTOopuix cJyyasx st 3THX NPenpHATHH NpHHHMAIOT SKCIAYaTaLHol!
TeionpHTOKH B paaMepe oT 10 10 40% or TensonpuTOKOB Yepes orpaxienus @,
HapyXIIOr0 BO3AyXa UpPH BeHTHAAUHH Q. ‘

Q=(0,1+0,9(Qi + QY-

TEIIOIPHTOKH OT ®PYKTOB PR «JBIXAHHAH»

@

31oT BIL TENJIONPHTOKOB YUUTHIBAIOT TOJBKO Ha ClElUA/IH3HPOBallHHIX X001
HHKax A8 Xpalenus GPYKTOB H OBollefl W B TAKHX e KaMepax pacipeleaure.
XOJIOAMABIHKOB.
Teunonpurok Qs (B Br) Moxuo oupesenuts no dopmyne

Q= Eu 0,1 Gy + 0,9 gxp),

Ey — eMKOCTb Kamepul, Ti
gxp — TEIJIOBLWAGNENHA NIOAOR N
no taba. 3.4, Br/T.

N

pB Temneparypax HoCTYIVIERHA B XPaueHHs, odpeaenr

. e



Ta6anna 3.4

Koanuecrso buineasiemoro Tensia (s Br/r) npu remneparype, °C
DpydTl B OBOWN
0 2 5 15 20

AGpuKoc 18 27 50 154 199
Cmopoauita yepian 33 b4 71 350 560
Jinmousnt 9 13 20 46 58
AnesbcHHb it 13 i9 56 69
[Tepcukn 19 22 4i 131 181
pywn )

paliine 20 27 46 161 278

Hosaune 11 22 4] 126 218
siGnoxH : .

pailitie 19 21 31 92 i21

1Hoannue il 14 21 58 73
Cinpnl 21 35 65 184 232
Buiior pan 9 17 24 49 78
Jlyk 20 21 26 31 58
i anycra GesoKouaniuas 33 36 51 121 195
Kaprodesan 20 22 24 36 44
MopKoBsb 28 34 38 87 135
Orypun 20 24 34 121 175
Canar ’ 38 44 51 188 340
CaexJia 20 28 34 116 214
Hlinnar 83 119 199 524 900

Ten.noanToxu 9TOro BUAE pacCYHTBHIBAIOT HA BCIO eMKOCTb KamMephl.

CBOAHASl TALJUIKA TEILJIOOPHUTOKOB

Pe3yabTaThi TENJIOBOrO pacyeTa cBOAAT B Tabauuy, ¢opmMa KoTopoil npusencua
HHxe.

>

Q Q Q. 1Q
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o.m o.a a o= o® Q
v o E @0 =] g ] [T} 3
S 3 | 3n 2 s | 22 H ;s | 33 3
R o g2 X o ® X o ¥ A x

¥

PaccynTaHHMe TeMJONPUTOKH BHOCATCS: B rpady <«xkamepiioe o06opyHOBaHHC?,
I'pada «koMupeccop»s, OHpemeJsoiasl HArpyaKy Ha KOMIPECcopbl, 3ailONHAETCs N0
YKa3aHWsM, JAaHHLIM B CJEAYIOUIeM pasnele.

JKenate/sbHo KaMepsl C HPHMEPHO OJHHAKOBLIM TEMNEPATYPHLIM PEKHUMOM CTp Yl
11HpOBaTh, YTOOH O0JeruyuTs B Ja/pHeillieM Onpele/ienye HAFPY3KH Ha KOMilpeccopel,
paGoTalole Ha OAHY MCHApHTeJbilylo cucTeMy (HMEIOUC OANY TEMIepaTypy Killie-
us). B tabauny nocne rpadst «[lomemenues Moxer CbiTh BBejena rpada «Temiieparypa
Bo3nyxa B Kamepe, °Cr. -
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OIIPEJEJIENIHE HACPY3KII HA KAMEPHOE OBOPYNOBAHNHE M KOMHPECC

Harpysky ua Kamepnoe o0OpyZnOBaiihe OllpejielIf0T KaK CyMMy BCex TemJic
TokoB I Q (8 Bt) B Aanuyo Kamepy. Bce BB TeNI01pHTOKOB YUHTHBAIOT NOJHOC
TaK Kak 060pyaoBaiiie A0JKHO ofecneunTb OTBOJ Tenj1a ipH caMbelX HeGaaronpiisi
YCJIOBHAX.

EQ=Q;+_Q:+Q:;+O.+Q;- (

EcTecTBeHilo, 4TO Ten/iONPHTOKK @, W Q5 YUUTLIBAIOT TOJNILKO NPH pacyeT
JIOAMABHIKOB i Xpanenisi GPyKTOB Ml CrieHajH3lpOBaHILIX KaMep xpai
GpyKTOB Ha pacnpejlesiliTe/lbibiX XOAO/ANJIbIFHKAX.

Ha npeanpusTHsax Toprosmi M o6WecTBeHHOro NiTania Q3 TaKie YYWTH!
TOJbKO B KaMepax, IIMelowilX NpUTOYHYID BEHTHAALMIO.

Komiipeccopul NoaGiPaiOT HA rpynny Kamep, HMEOIHX MPHMEPHO OAHMAK:
TeMreparypbl (lie MCKJIIQUAeTCA BO3MOXIIOCTb HCIOJIb30BAHHA OLMOTO KoMmnpec:
paGoTaiowero 11a KaMepbl ¢ CIJIbHO Pa3iyalolliMics TeMIepaTypamit, HO 3To Tpe-
HpUMeHeH ISl ClielHaJIbHBIX NPHEOPOB il LOJIKHO GbITh 3KOHOMHYECKH ONpaB/alio’

Harpyaka Ha KoMiipeccop CKJalbiBaeTcsl 113 BceX BHJOB TeNJIONPHTOKOB, HO
THIBATb KX MOXHO He TOJHOCTbIO, a8 YaCTHYHO, B 3aBHCHMOCTH OT TMMNa M Ha3Han
XOJIOIMJIbHHKA.

TenjonpiToki Yepes orpaxkaaiollue KOHCTpyKunil @, cjaenyer yuiithlBaTh
MOCTBIO Ui pacrnpene/HTebHLIX XOJONHALHIKOB i XOJAOAMILHIKOB A5 Xpaik
(hpYKTOB. °

Jlas XoJN0AN/BHHKOB MsCO- ¥ PLIGOKOMOMHATOR STOT BHJL TENJIONPHTOKOB 110 «
MaM TeXIil0JIOFHUECKOFO NPOeKTHPOBAHNA XOJAOAIJLHHKOEY CHeLyeT NPHHUMATD |
BI/CHMOCTH OT 3HAU€HHI1 TeMNepaTyp BO3nyXa B 0XJamAaeMbiX IOMellEHHAX B pa3’
80% ot makcuMasbHoil Beanunnst npu —20°C 1 €0% — upn 0°C,

daktuyeckd B npoekTax 'HnpoMsaco Ans Bcex Kamep He3aBHCUMO OT TemIlepa:
B HHX 1IPUTOK TeNJia yepe3 orpamaenns @ NpuHIMAIOT paBHBIM npliMepro 85—90
MAKCHMAaJbHbIX 3HaUeHN{T B OMHOITAXHEIX XOJOAMILHHKAX 1 0T 75 10 90% — B Mi:
3TAXKHBIX. ‘-

Ilis Xxon0AmIbiHKOB PHIGHOR NMPOMBILJIEHHOCTH GaKTHYECKHE JAaHHbie TaKM
CKOJIbKO OT/IHYAIOTCA OT peKOoMeH/0BaHHbIX «klopMaMi TexHoJOrHYecKoro npoex)
Balilll XOJIOLIVIbIIIIKOBY 1} COCTaBAAIT AJsl NOPTOBO-NEPEBANOYHBIX XOJOAILIbI'
160%, aas nponspoxcteeiinblx — 85% or MakcHManbMmX 3HaueHHil Q.

B KypcoBbiX M AWIJIOMHLIX TIPOEKTax c/eAyeT npHaepxHuBaToca «Hopum texn
THYECKOro NpPOeKTHPOBAHHA XOJOAHJILHHKOBY,

TetJI0NPUTOKH OT IPOAYKTOB MNPH XONOAW/bIOA 06PAGOTKE PACCUHUTHIBAKOT
Kam /ol oxXJamaaioleil cucTembl OTAeabHO N0 ¢opmyde (3.6).

* CyTounoe noctynjenne npofykTa B KaMepy NpHHHUMAIOT B 3aBUCHMOCTH OT Ty
06opoTa pacipe/ieIHTeIbHOTO XOJONIMIbHHKA C Y4eToM HepaBHOMEpPHOCTH NOCTYILT
NPOLYKTOB HA XOJOAHJbUKK, KPOME NOCTYNJeHus NPOAYKTa B MOpPO3UJIbHLIE Kanm
CyTOuHOe MOCTYilJieHile rpy3a B KOTOphle pPaBHO HX NPOM3BOAHTEJIbHOCTIL

CyTounoe noctyivieniie rpy3oB Ha XxonoAuabHilK M, (B T/cyT) MoxHO onpenc
1o ¢opmyae

]
uyE

M, =
x %65 .

rhe U — KpaTiloCTt rpy30060p0'ra AGHHOrO pacnpene/BTeIbHOIO XOA0AHNbHAKA,



b — KosHUMEHT ReDaBHOMePHOCTH MOCTYIMIEHHS rPYsa B KaMephi;

% ~— AOAR MPOAYKTOB, NOCTYNAIOUUIX HENOCPEACTBEHHO B KaMephl XpaHeHHa Ge3 npejsapuTesb-
HOfl XON0AHABHOI 06paGoOTKH,

E — emKocTe Kamep xpaﬂemm T

Pbcuer Benercst oraesibio s rpyaoB NOCTYTNAIOUUX B KaMepbi XpaHeHHs OXJaX-
HeHHLIX NPOAYKTOB, W AMA TPY30B, NOCTYNAOWHX B KaMepbl XpaHeHHs MODOXEHbIX
rpysom.

Jas npeliBapHTeAbHbIX PAcueTOB MOMHO HPHHSATD:

Kpartnocis rpysooGopota pacnpenesi- 5—6
kS TEJLHOTO XOJIOAUJBHIKA 1 :
. Koa{xpuitieHT HepaBHOMepHOCTH nOCTYN-
JieHus NPORYKTOB B Kamepul xpaneunﬂ
rpysoB b
OXNAXKAETHLIX
MOPOKEHNX
Hons #poayKTOB, NOCTYNAKUHX HEHoC-
PEACTBelI0 B KaMe Phl Xpaneuus IPy3on, ¢
OXJIAKACIHBIX ,
MOPUNSKCHBLIX 0,65—0,85

NS
ain

EMKoCTb KaMep xpaHeHiisl oxJaxennniX Eo 0 Mopoxenbix E, rpy3os npimnMa-
10T 110 NPOEKTY.

ITocne pacyeroB noayuaem;

CYTOUHOE MOCTYNJIEHHE TPOAYKTOB B Kamepbl XpaHEHHS OXJIAXKACHHHIX Ipy30B

M, = 0,095E;
CYTOYHOE MOCTyIJIEHHE APOAYKTOB B KaMepH XpaHeHHsl MODOMEHLIX Ipy30B
My = (0,027 = 0,035) E,,.

CpaBHUB CYTOYHOE TOCTYILIEHHE - PY30B HA pacipeieuTe/bHbiil - XOAOANIbHHK
(oxnaxaennule rpysnt 2,5%, mopoxensie — 2,7—3,5%) ¢ cyTounbiM HOCTynJeiineM
TPOAYKTOB B KaMepui XpaHeHus (B % OT eMKOCTH Kamep), JIeTKO yCTaHOBMTb, YTO Asisl
OXJIaX(/IeliHBIX TPY30B OHO COCTaBJIsieT HeCKoJbKo OoJee 40%, a 119 MOPOMCEHBLIX —
45—60%.

CnienoBaTtenbho, Harpysxy Ha KOaneCCOpbl, nusaa;mylo TerJIoNpHTOKaMu 1pH
xoJogunbuoit o6paborke Tpy30B, Ha pacnpefeiTeNbHbIX XOJOAUABHHKAX MOMHO
npuuuMats (B % OT MaKcHMalbHOM):

Mopoaublibie Kameput 100
KaMepul XpaHeHHA OXJaxkAeHHbiX IDy3on 50
Kamepnl xpaneitis MOPOXeHLX rpyans 0—G0

Ha xosionmibtinkaX Msico- i poiGOKOMOMHATOD HAIpY3KY ila KOMIDECCOpbi, BH-
3BAHHYIO TENJONPUTOKAMH OT Ipy30B npu xononunbuou oﬁpaﬁome, TPUHHUMAIOT paB-
noit 1009%.

Ha XonoxuibtuKax aas quyKTOB cnenyeT yyectb, UTO HarpysKa B nepHopn c6opa
(DPYKTOB, CBA3AHHASA C UX OXJaXAeHHEM, 3HAUHTEALHO GoJblle, YeM NPH JVIHTEIbHOM
xpadeind. [IpakTuvecku npH pIuTENbHOM XpaHellHH Ha XOMOAHJILHMKAX AJa (PpyxK-
T0B Q, =

Tennonpmox OT BO3gyXa NpH Beumnﬁuuﬂ Q, W TEIJIONPHTOK OT (PPYKTOB MpH
¢luiXanuny Q;, Xapakrephbie Al PPYKTOXPaHHM/IMLL M CHEUHATN3UPOBAHHLIX KaMep .

70 4 .




pacnpelenHTeJbHbpX XONOAMJILHHKOB, MpH OnNpeAeeHdH HarpyskH Ha Komnpe
YUHTBIBAIOT NOJIHOCTHIO. )

Harpysky Ha KoMnpeccopbl OT 3KCNJYaTaHOHHBIX TENJIONPHTOKOB Y4NTHIBa!
pasmepe 50—75% OT MakCHMaJibibiX 3HaYeHHA.

Paccuntannbie TakiiM 00pa3oM Harpyski Ha KOMIPeCCOpPH 3aHOCAT B TaGain
CYMMHPYIOT 1O TemnepaTypam Kunenns.

[pu olipenesieHHn X0JIOAONPOH3BOANTENLHOCTH KOMNPECcopa AO/IKHUB GhITh
1ibl BpeMa paGoThl 000pYLOBalinA i noTepii B annapaTax W TpyGonpoBoaax xoJol
HO# YCTaHOBKH, Bbi3BaliHbie Pa3iiocTbio TeMilepaTyp MeXAY OKPYIKAIOULHM BO3AY X
xJiafgareiToM (I PaccoJioM).

X o/10AQIPOH3BOANTEbIIOCTh KOMMPECCOPOB (1138 KaXAYI0 TeMNeparypy KHn:
OTHEeNbI0) onpeaeasioT no dQopmyae

(3
Q= [?“"" *

rae R — Ko3HUMEHT, YUHTHBAWOWHA notepr B TPYBONPOBOAAX H annapatax XOMOAHALHOI
HOBKM;

ZQK,——cyMMapnaﬂ Harpy3Kka Ha KOMIPeccoph 445 BaHHOR TeMnepatyph KMICHHS, MPHHR!
cnonhofl TaGauiie TeNJONPHTOKODB; -
b — Kospduunent paGouero ppemens.

" Koa(hpiiniienThi, yulitbiBaloluiie notepi B TpyGONpoBoAaX ¥ annapartax, npHy

10T 1IPY HEeNOoCPEACTBEHIIOM OXJiaXIeHHH B 3aBIICHMOCTH OT TemnepaTyphl KHMeHus
JareHTa: ’

ty, °C —40 —30 —10
k 1,1 1,07 1,05

[Ipu paccosibnoM oxaaxcaenun k= 1,12.

Kosddnusent paGouero Bpemeiid Ha KPYMHHIX XOJOAHAbHHKAX b=0,9 (p:
Hoe Bpemsi paGoThl 22 4 B CYTKH).

Harpysky Ha- KoMnpeccops Ha NPeANPHATHAX TOProBJH H OGIECTBEHHOIO
HHSt NPUHIIMAIOT MO BCeM BIIAAM TENJIONPHTOKOB NOMHOCTHIO.

Koagpduuiient pabouero BpeMeH MaJibiX XOJOAH/IbHEIX YCTAHOBOK He J0JuKel
Gosbute 0,7.

Ins opHeHTHPOBOUNEIX PACUETOB NOTPEGHOR X0JI0A0NPOH3BOAHTENLHOCTH
NPECCOpOB 3 NPEANPHATHAX TOProBJH H 0GLUEeCTBEHHOTO NHTAHHA OPK Temnepal
BO3yXa B Kamepax oT 4 10 —2°C MoryT GbiTh NPHHATH! TAKHE YAC/bUHE HOPME!
Xona XoJioAa: AJs KaMep, PpacnosioKeHHbix B nojpsajax, 90—100 Br/m* ()¢
2000 kkan/(M®-cyT)], njs Kamep, pacnosioMeHHHX B HaA3eMHMX 3TaMax, |
120 Br/m? {2300—2500 kkan/(m*.cyt) ).

HPUMEPBI PACYETOB

. Onpeneants TENNONPHTOKH B KaMepy XpaneliHs MOPONENHX rpy3oB pacnpeneante.
XonofHAbnHKa., BuGpana yraosas KaMepa pacrpeieasTenbyoro XoNoAHAbHIKA EMKOCTLIO ¢
ORia CTeHa KoTopoll BLIXOAMT Ha aBTOMOOKHAbNYIO NaardopMy (cMm. puc. 2.4).

MNaowanb Kamepw 302 m? (24,4 X 12,4 M), BHCOTA 40 GanoK MOKPHTHA 6 M, Bucors
yuyerom n3onsuun okono 7,7 M. [inuna napyxuux cren 24,88 m n 12,88 M. Ycnoonan e
Kamepu £ = 470 1.

eMiepaTypa Bodnyxa B Kamepe f, = —20 C. UupKyasuns soanyxa ecrecrsesss
naMACiHHe NpK NOMOWH NOTONOUHEX H nphcTennwx Gataped. :



XononuabHK pacrnonoen B cpefnei done. [Insi pacueta mpuunmaeM faukue no Kypckoi
o(maaggu: cpesiierogoBas temieparypa 5,4° C, pacueritas HapyXHaq TeMneparypa Jeriero nepHo-
Ba .

B ceAan ¢ TeM, 4TO B laHKOM NpHMepe pacder H3OASLHH HE NPOR3BOAHACRK, KodpPHUHEenTH
TenJaonepelayn orpaXaeHui MpHHAMaeM No Tabn. 2.9 aas HapyXiblX OrpaxAeHHi H B COOTBETCT-
BHH ¢ AarnbMH (cM, c. 52—53) Aas suyTpemnnx crer M neperopoaok (Br/m?-K)

HapvxHue crenu 0,23
TlokpuTHn 0,22
BuyTpenHue creuu 0,28
[leperopouku 0,58
Hos ¢ oGorpesom 0,21

TennonpHTokH Yepe3 orpakialoliie KOHCTPYKUHA KaMeph XOJOLHJbIHKA PacCYHTHRAEM MO
dopmyanam (3.1), (3.2), (3.5).

Han pacvera TenaonpuTOKOB OT COJHENHIOR PalHAWHH Yepe3 CTeHH NPHHAMaeM opHenTauHIo
XOJORMAbHHKA aBTOMoOHAbHON naaTdhopMoit na Cesep. Toraa 6yjner yureH TENNONPHTOK OT €OA-
Heuofl paiHalliti, Yepe3 NOoKPHTHE H CTeny, OPHEHTHPOBaHHYIO i1a BocToK. [IpHEMaem, 4TO KpoB-
nn reMHas (At = 17,7° C), a crena owlryKkarypeHa cBeroii Wirykatypkoi (Alg = 6,0°C).

PesyabTaTtel pacyera cBoium B TaGa. 3.5.

Ta6anua 3.5

Orpamxaenue k, Br/(M1-K) F, mt AL, °C Q,. Br
Crena HapyXHasa ceBepilas 0,23 192 50 2210
. Crena napyXHas BOCTo9nas 0,23 100 50/6* J 1150/140*
Ileperopogka ¢ kamepo# ({=20°C). 0,58 188 0 0
BryTpeRHAR CTeHa B KOPHAOP 0,28 96 35 940
[okpuiTie : 0,22 302 50/17,7* 13320/1180*
Tlon 0,21 302 21 1330
Hroro no Kamepe 10270

”,
* B anamenartese npHBeReHbl COOTBeTCTBEHMO PA3HOCTL TeMiepaTyp H TeNJACNPATOK OT COJ-
Heunoll paauauuH.

TenJonpuTokn o7 rpy3a paccuHthisaem no ¢opmyse (3.6).

CyTtounoe MOCTYN/ICHHE rpy3a B KaMepy XDAWSHHR B COOTHETCTBMR C AanhbiMH raasu 3 (cm.
c. 62) coctaBaser 6% or emkoctr xkamepu: M = 0,06-470 = 28,2 1.

TeMmneparypa nocryiiaiomero nponykra —8° C, suxoxawero —20° C. Yaeabnle straablun
TpOAYKTa, COOTBETCTBYIOWIHE OSTHM TeMuepaTypaM, MPHHHM3eM [0 MACY TOBAXKbLEMY: i =
= 39,4 xlw/xr, (= 0 (cM. Taba. 3.2). .

ponoMMHTENbHOCTL XONOARAbLHON 06paoTkn T = 24 y,

TennonpuroK oT NPOAYKTa NIpH XoMoAHAbHOR obpaGoTke

28,2 - 39,4 - 1000 - 1000
24 - 3600
[pn pacyere o6pature BiHManHe Ha PAa3MEPHOCTH BXoaamnux B GopMyay BenHuAu.
TennonpHTOK OT BEHTHAALHOHHOTO BO3AYXa Qy = 0, TaK Kak KaMepu XpaHeHHA MOPoKenux
I'pyioB He BEHTHAHDYOTCA.

JkenayaralfOHHHE TENIONPHTOKA paccHHTHBaeM 1o dopMyaam (3.9)—(3.13).
YroGiiee Bcero pacyeTw cBecTH B Tabauuy, ¢opMa KOTOpOR Aana MHXKe.

= 12860 Br.

Qaz

[lomemenne ~ q, = AF 9y = 350n gy = 1000N, qq == BF Q,. Bz
Kamepa Ne 360 1400 0 2420 4180
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Mpu pactere NpuuATL: KOAMMECTBO Tenna, BuAenseMoro ocaewennem, A = 1,2 Br/m?,
Ro moﬁei/l,npaOm'aloumx B Kamepe, n, = 4, yienbuslil MpHTOK Tensa OT OTKPHBaHASA ABepei:
= 8 B1/md,

Kamepa 0xnaXnaerca noTonouusiMH H NpHCTEHHOIMH GaTapesmn, SAEKTPOABHTaTeNH B K&
ne ycranosneun, caepobareabuo, g = 0.

MNoayyeunsie B peayabrare pacyeros NpitTOKH TeN/1a 3aHOCHM B CRBOAHY!O TaGNHANY KaK Hay
Ky Ba ofopyloBanue Aaioil KaMeph.

Harpyska tia komnpeccop coctapuT: OT TenJIONPHTOKOB 4epe3 orpaxiends — 100%
TENJIONPHTOKOB OT NPORYKTa NpH Tepmoobpaborke — 60%; OT 3KcnAyaTaunouHHX Tenaon|
kos — 75%.

2. OnpeaennTb TeNJONPHTOKK OT MPOZYKTa B KaMmepe xpauenus ¢pykrtos. Emkocrs Ka
caenyer yTouuHth rpapnueckd. Hns pacuera nppuHMaeM eMkocth Kamepw 240 T 6pyTro,
¢pyxron 2004r, aepepannoll Tapu 40 1.

Temiteparypa nocrynawouix NPOLYKTOB Ha XOJOAHAbKHKAX ANA Xpanenus GpyKToB g
o7 Bpemenn c6opa naonos ¥ arod. nn 640K SUMINX COPTOB, 3aKNaAWDaeMHX Ha ANHTE:!
XpanenHe, TeMneparypa nocTynaioero nNpPoiayKra Moxer GWTh npunarta 20—25° C.

CyTounoe noctynaensie npoAykra B kaMepy cocrapasier 10% or emkoctH xamepul (cm. C.

TemnepaTypa Boanyxa b Kamepe 0° C.

flo temuepatype noctynaouero npoaykra 20° C onpeiennem Havaibnylo  yHensny:
Taabnumio {,, = 340,5 kJUK/Kr, 3uransniuio B KOHUE Npolecca XOAOAHALHON 06paGOTKH MPHIIt
iy = 271,7 xJLx/xr no vemnepatype 0° C (cm. Taba. 3.2).

20 (346,5 — 271 ,7) 1000 - 1000
L 24 . 3600

= 17300 Br.

I1p0nyKr ocTynaer B nepenﬂnnoﬂ Tape, NoO3ITOMY caenyer y;IECTb TenAo0, BIIOCHMOE T¢
no ¢gopmyae (3.7).
Tennoemkocts tapu 2500 Hok/kr- K.
4 . 2500 (20 — 0) 1000
Qur = 24 . 3000

= 2300 Br.

Beero TennonputokH ot mpoAyKTa n TapH cocrananior 19 600 Br. B

PpyKkTH BEEAAIOT TEMIO NPH AHXanki, B nannom cayyae Heo6X0AHMO yvecTb Tenso, ©
nseMoe hpYKTaMH, KaK BHOBb MOCTYMHBUINMH, TaK H YXe XpansiuHMRCR Ha XOJORNJAbHNEY

Noctynnenne ¢pyrros coctannger 10% ot emkxocru. Tendo, suiennemoe Npu Temmeps
noctyuaenusn, cocrasasier 73 Br/T. Tenno, BuaensemMoe npin Temnepatype Xxpaness, cocrar
11 Bt/t (cM. 1a6a. 3.4).

Bcero npu Awxanun Oyler Bulleaedo Tenna

. Qs = 200 (0,1 - 73 4-0,9 - I1) = 3500 Br.
B pexume Anntensnoro xpaHenus TeNAONpHTOK NpPH AHXaHHH COCTABHT
* Qs = 200 . 11 = 2200 Br.

3. OnpenenuTb TENAONPHTOK APH BEHTHASUHH Kameph Xpanends $PyKTOB, CTposuTen
paaMepu kotopoit: Aauna 18,4 M, wupuna 12,4 M, Bucota (¢ yyerom Gankm NOKpHTHR) 7.
ojoanabiK pacnonoxen 8 Kpumckoit o6nacri. Pacuetnas teMneparypa RapyxHoro
ayxa 33° C, ornocutenbnas saaxuoctb 56% (Rannue npHnatw no r. flare). Temneparypa so
xa 8 _kamepe 0° C, otnocnTeasias BaaxnocTh 90%.
Mo d—i-nHarpaMme ANA Br2XKIIOTO BO3AYXa onpefenneM yhe/blike SHTaAbNHH HapyX:
BO3AYXa H BO3AYXa B KaMmepe:

i, =78 xIK/kr, i3=8,5 kILx/xr

[Maortuoctb BoaAyxa npu napamerpax Bo3Ayxa B Kamepe py = 1,29 w/kr (onpepenser
aHarpaMme d—i HAH No TaGAHLEM AAA BA2XKHOTC BO3AyXa).
paThocTb BO3AyxooOmena a = 3.
OGbeM BeHTHAHPYEMOrO NOMEWEHAA

V=18,4.12.4.7,2= 1643 ud,



Mo ¢opmyne (3.8a) pacxon newTHAANHOHHOTNO BO3NyXa

1643 .3 1,29
) M= ——————— = 0,07 /c.
; 24 - 3600 3 mi/c

"TenaonpiToK OT BO3AYXA NpPH DENTHARUHN onpejessem no gopmyae (3.8):
Q9 = 0,0735 (78 — 8,5) 1000 = 5110 Br.

4. OnpenennTb 1eNAONPHTOKH Yepe3 HeH3oJAHPOBANNBIE MoK b KaMePY Xpalien sl oXxaaxaen-
HEX HDOAYKTOD.

Kamepa yraosan. Paamepsi: aanna 24 m, wHpiua 12 m,

[Mnowans nona nepuoil AvyXMeTpoBoll 301k, NpUMHKalowedl K yray Hapyxiux ctem, yvH-
THDBaeM ABZXKAH, T. €. Mo HanpapJaeniio o6eNX HapyXubIX CTen, COCTaBAAIOWHX yroa.

IMaowane l-if 30nm 24:2 4 12.2 = 72 M? naowanb 2-ii 3onbt 22:2 = 44 M?, naowans
3-it 3onun 44 M2, octaabuas naowans 22-6 = 132 M2,
( Vw(li%r)mue kosdpuiunenTo Tensonepefaun coorsercraendo: 0,47; 0,23; 0,12 v 0,07 Br/(M2: K)
cM. C. .

Temnepatypubie ycaobus Takie ke, Kak B npegmiaymefl 3apaue.

[To dopmyne (3.3) umeem

Q= (0.47 - 72+ 0,23+ 44 4 0,12 - 14 40,07 - 132) (35 — 0) = 1930 B,

’
.’

TIUADA 4
BbIGOP CIIOCOBA OXJAMNUIEHHA B CXEMDI X0JOJMNLIION YCTAIIOBICU

Cuocodnl oxaaKxennsn

Jast oxNaxaeHHsi Kamep XO/IOAMJALHHKOB [PHMEHAIOT:

GatapeiHoe (WM THXOE) OX/IaKJCHHe, [IPH KOTOPOM B Kamepe BOSHHKACT eclect-
BEHHAsl LMPKYJSHA BO3AYXa;

oXJIaXKIeHHe BO31YXO0OXJaAHTelsisiMil (BO3AYLUHOE OXJiaXKaeilie), npH KOTOpuM B
" Kamepe CO3/3eTCA NPHHYAHTeIILIIAS WHPKYJSiLHSL BO3AYXa NOA BO3AC{iCTBIieM BEHTHIif-
TOPOB BO31YX00XJaaHredeil; : -

CMeLaHHOE OXJaX/CHHE, I KOTOPOM B KaMepe ycTauaB/AHBalOT KaK GaTtapel, Tak
i BO3AYXOOXJIaJIHTENH, B

Ilnn kamep xpanenusn mopoxednX rpysoe B CCCP uawe Bcero fipumensior Gata-
peiloe oxsakaeHue. Mcnosib3yioT MOTO/IOUHbIE B NpHCTeHlibie 0aTapel i3 rJaaKHX
HJH opelpentpix TpyG, a B rioc/ejiee BpeMs — nauesbible 6aTapen. [Ipi Gatapeiiinom
OXJIaXAEHUM OTCYTCTBYIOT paGoTaioliliie MeXaHH3Mbl, KOTOpHIE SABJSIOTCH AONOJiIN-
TesMLILIMHE HCTOYHHKAMH Tervia. [loTep OT. yCYLUKH IPOAYKTA NPH THXOM OXJaKACHIIH
SIAYATENLIO MEHbllle, YeM NpH OXJMKIACHHI BO3JYXOOXJAAMTEJISIMH.

OCHOBIIBIMH HejlocTaTKaMH 6aTapefiHoro oxJaMaeius ABJAIOTCA 1{epaBHOMEPHOCTh
pacnpenenesyus Temfiepatyp no ofGbemy Kamep H TPYAHOCTb OTTAaHBAHilsi CJIOs dilesn,
ocofBeno ¢ opebpeniibix Gatapeil. [osromy Gosiee uenecoo6pasiio HCHONB3OBATE B Ka-
Mepax XpaHeHHsl MOPOXKelIbIX FPY30B r/ankoTpyOHsle 110Tos0UHbIE GaTapeH, XOTd 3To
CBSI3aHO €O 3HAYHTE/IbHBIM PACX0AOM JAe(HUHTHBIX TPYO M HEKOTODHIM YBEJHYEHHEM
CTOMMOCTH OBOpyloBaHiisi. B Kamepax AJIMTENbHOTO XpaleHHs MODOMKEHbiX FpY30B
HE peKOMeNAyeTCst NpHMeHATh NpHCTeHHble opefpenuble GaTapel, TaK Kak H3-3a He-
IOCTaTKa MecTa (MaJiblX OTCTYNOB OT CTeH) oTTadBaHHe CAOs HHEA 3aTpynHeHo.
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Tem He mMenee H3 3KOHOMHYECKHX CO00pakeHME NPHXOANTCA NPHMEHATb opel)
Hbie TpYOhl, YTOObl YMEHBLWIHTh PACX0A NeJNbHOTAHYTHIX TpYO. B nacTtosiuee Bpema -
ctayer 'OCT 11a cekuHii cranibiibie opeGpeHubie 0XJ/1axA2I0HX GaTaped.

Oxaaxpaiome GatapeH U3 opeGpeHHEIX TpYO He MOryT ofecneyHTb paBHOMeEp
paciipejiesierne TeMrnepaTtyp no scemMy o6beMy 0XJiaxKAaeMOro NOMellen s, TaK Kak
3Toro Tpebyerca, 4ToObi NOTOJIOUHBEIE OaTapei NOKpLIBaJii GOJbLIYIO YaCTb NOTO."
a NpH HcnoJib3oBannk Gatapeii u3 opeGpennbix TPyG 3TO AOCTHraercs He BCeraa.

Oniinm 113 €nocoGOB AOCTHKEH NS PaBHOMEPHOrO pacnpeiesieHis TeMnNepaTyp B
MepaXx, a TaK)Ke yMeHbLUEHUS NOTeph OT YCYIUKH NPOLYKTa MOXKHO CUHTATh NPHMEHC
Nane/ibHOr® OXJ/1aJKAeHHs KaMep XpaHeHHs MOpOKEHbIX IPY30B, {ipH KOTOpOit Hap
{ible orpakieiins KaMephl 3KpaiilipyioTCs {ipHCTeHHLIME H NOTo/OUibIMIi GaTapes
npeacTaBAsIoNMIl co6oil TPyGUaTYI0O KOHCTPYKILNIO C NPHBAPEHHBIM K liefl JHC)

[Morosiouiibie nanesibipie GaTapen 00pasyioT 10ABECHOM NOTO/IOK, OTCTOSILLIL
IVIHT 1IOKPBITIIA B XOJOAIIbHIIKEX ¢ 60/1bLuoH BLICOTOH 10 1,5 M, uTO AosKHO 06e:
YiiTb yJ0GcTBO oOcayxHBanria. [piicTeliHble naneabusie 6aTaped MOHTHPYIOT ¢
cTynoMm oT uapyxHbix cren 150--200 mm. Bosaywssie npoayxi mexay Gatape
H OrpaxAaIomiiMH KOHCTPYKUHAMII OTAE/IAIOTCA OT IPY30BOro {IOMELEHHs Kamep .
TOBbLIM MaTepiiaJioM HAHl TKaiblo,

[Tlanesbiioe oxJiaxcaeriie no 3aMbiC/1y aBTOPOB KOHCTPYKLHH AO/MKHO obecnet
BHEKaMepHOe NorJomelilie HapYAHbIX TEIJIONPHTOKOB, 3HaUYKTeJbHOE YBesHueHHe
TEHCHBHOCTH TenJloo0Meiia GaTapeil 1 AoctiikeiiHe 6oJiee HH3KIIX TeMllepaTyp BO3j
B Kamepax [ipil 1IpouiiX paBilbiX YCJ/IOBIisIX, paBHOMEpPHOe pacnpefedeiine TeMnepa
no BceMy o6beMy Kamep KaK B OAHO3TaXHBIX, TAK H B MHOTO3TaXKHLIX XONIOAHJBHIY
HEe3aBHUCHMO OT pa3MelleHHs Kamep N0 3TaxkaM, a TaKiKe NOBbllleHlie OTHOCHTENb
BJ2)KHOCTH BO3AyXa KaMep Ge3 NOMNOJRNTEJNbHLIX MEPONPHATHA N0 HCKycCTBenH
YBJIaKIIEHHIO H BO3MOXKIIOCTE {1POIOJIXKHTe/IbHOM PAboTH! 6aTapeil 6e3 OUNCTKH OT i’

Ha ociioBannit 1ipaKTHKH 9KCNJyaTaulH NaHeJbHLIX CHCTEM OXJIAXKAEHHA He.l
eille CieJiaTh OKOHUATE/blibie BEIBOAB O e/Ieco00Pa3HOCTH ee Henosib3oBaniis. Cren
HMeTb B BHAY, 4TO OWUCTKA NaueNbHHX GaTapeil oT nues 3aTpyduena. Mertannc
KOCThL HaiiedblibiX GaTapefl 1oka Gosibuie, yem GaTapeii u3 opebpennuix Tpy6. OT.
CTBYeT CTPOro 060CHOBAHHAA METOAHKA pacueTa YCTaHOBHBILUeHCS TEeMHUEPATYph! Kt
1iHsl XJajareuTa.

[1pn Bo3aywiiom oxJiaXAeHNH 3HAYHTENBHO yBeIHUIBAIOTCS CKOPOCTb JABHKC!
BO3JlyXa OTHOCHTE/NIbHO TpYOHOM CHCTEMB{ ailllapaTa H COOTBETCTBEHHO KO3y
TeNJIOOTAAYY CO CT@POHL BO3JYXa, a B KOHEUHOM cueTe — Ko3(uilkeuT Teioi
JauH annapara.

Ipumettetiie KOMNAaKTHRIX annapaToB MHTEHCHBHOro AE/CTBHA — BO3JYX00X
AuTesiell — MOXHO CUHTAThb HauboJiee NepCNEKTHBHBIM AR KaMep Xpanuerua °
OXJlaX(JellblX, TAK # MOpOMeuLIX rpy30B. [lis KaMep XpaHeiliin MOPOXEHLIX rp)
BiieApeliiie BO3AYWWIIOro oXJiadaeHua OyAeT, O4eBHANHO, CBA3AHO C NOHHKEHHEM T
nepatyphl xpauenust 10 —28=- —30°C. Ilpu xpaiietiiin NPOAYKTOB B MeNKO# pac
COBKe, YNaKOBaHHLIX B NapOHENpONHIlAeMbie MATEPHAJIb!, BO3MOXHO NPHMEHEHE |
JIYIIHOrO OXJiaXAeHUisl B KaMepax XpaHeHHA JOOLIX rpy3os.

[pn BoO3AywIHOM OXJaMJAeHI Kamepy o0OpYAYIOT HEecKO/ibKHMH BO31YX00XJa
TesiAMH, YTO nNO3BOJisieT PEryjaHpoBaTb [LIOWAAk NOBepXHOCTH TenJiooOMeHa
KpPaTHOCTb LHPKYJALLKAH BO3YXa B COOTBETCTBHH C TeNJIOBPHTOKAMH B Kamepy.

B unactosumee BpeMst BbilyCKaiOT A0BO/IEHO GOJIbIUYIO HOMEHKJ/ATYPY BO3/y X0ON
AnTeNefl MOABeCHOro THIA, HO3BOJSIOUIHX RONYYATb PasHYHLIE CKOPOCTH BO3AYX
Kamepax.



YBe/HUeHHE CKOPOCTH BO3JlyXa B Kamepe 1N03BOJISET YCKOPHTb Npouece 0TBOAA
Tensa OT NpoAyKTa, UTO BaXHO NPH OXJaXAEHHH H 32MOPAXKHBAHHH, MpHYEM COBpe-
MeilHas TeXHHKa 1103BOJISIET NMOJYYaTb OlTHMaJIbHbie CKOPOCTH B03ayXxa (C yueToM
CKOpOCTHl H NPOAOJIKHTEILHOCTH eOpabOTKH NPOAYKTa, 4 TakKe HoTepb OT YCYWIKH).

Crnenyer uMeTb ¢ BUAY, YTO NPH YBEJHUEHHH CKOPOCTH ABHIKCIlHsi BO3AYyXa B Ka-
Mepe H3MeHSIeTCsl He TOJLKO ero TeMmllepaTypa, 110 Ii BJaXKHOCTh, YTO 3HAYU1€/bHO
YCJIOXHseT MPOBEEHHE 11POLECCa OXJaXKIeIHs H OKa3biBAET BJHsiiHe, HilOrAa pella-
ouee, Ha BbiGOp TeX WAM HEbIX (IPHOOPOB OXJaMKuenHs,

[Tpn poanyuwiHoM OXJaKAGHHH CYLIECTBEHHOEe 3HaueHHe HMEeT NpaBWJ/IbHLI BLiGOp
CHCTeMbl BO31YXOpacipeneeHus, KOTOPhiil 3aBHCHT OT Ha3Hauyellis H pasMepoB Ka-
MEepbl, BHAZ rpy3a, KOHCTPYKHHH HOTOJIKA H APYriX ¢aKropos.

Cwmewannoe ox/axaeHHe, NPH KOTOPOM NpiMeIsiOT Kak 6aTapen, TaK ¥ BO31yXO-
OXJlafuTeail, JOBOJIbIIO WHPOKO MIPHMEHAJIOCH paiiee B KaMepax XpaHeHus oxXJiaxacil-
HbiX TPY30B H HA CNENHAJH3NPOBAINIbLIX XOJIOJMIbIIIKAX AJIRA XpalieluA A, PpyKTOB
H HEKOTOPbIX APYTHX NPOAYKTOB. B HacT0si111ee BpeMst [ipiiMelieH e CMElaHHOr 0 OXJ1aXK-
Ienus orpanHuennoe. batapesMmi H BO3AYX00XJaANTeNsIMH 000PYAYIOT KaMepsi ¢ yitli-
BepcasibHbiM TemlepaTypHbiM pexxumoM. [1pa HU3KHX Temieparypax B Kamepe HC-
10JIb3YIOT MOTOJIOUHBIE H MpHCTeHIible (HWJH TOJILKO noTosioviisle) Gatapen, npii nyJe-
BhiX TemllepaTypax (B Cjyuae XDaHeHHs! OXJaXACHHLIX rPY30B) — TOJBKO BO3JyXO-
OXJIAHT/IH, XOTA HE HCKJIIOUZeTCsi BO3MOMKHOCTb HCNOJIL30BaliNA U NpHCTeHHBIX Ca-
Taped. EcTectBenno, uTo 6atapeH, paGoTaloLLHe 11a Pa3Jliliubie TeMIIepaTypul, MOAKIO-
YaioT K COOTBETCTBYIOILUM HCIADHTE/IbHBIM CHCTEMaM.

Ha npeanpusiTusix TOproBAH M o6LieCTBEHHOr0 NHTaHHs LPHMEHAIOT KaK THXOE,
TaK i BO3AYylUHoe oxJamzaeine. Ha 3THX npeanpHATHAX NpeHMyILECTBa M HEAOCTAaTKH
000HX METOJOB CKa3biBAlOTCA 3HAYHTE/BHO MeHbllue, TaK KaK rpy3 Xpauircsa orpa-
HHYEHHOE BpeMsl B Kamepax HeGOJBLINX pa3MepoB, HEPaBHOMEPHOCTL paciipefesienns
TeMNepaTyp B KOTOpbiX He TaK 3aMeTHa.

B KypcoBmX W AHIJIOMILIX NPOCKTaxX npH BblOOpe cnocoGa M npiiGopoB oXaaxae-
HUA MOXKHO OpPeAyCMaTpHBaTh!

B KaMepax OXJlaXK/AeHHs H 3aMOpaKHBaHHA NPOAYKTOB — BO3AYIUHOE OXJaMAaeHHe

C HCIoJIE30BAHHEM Boauyxooxnanmeneﬁ, OGQCHELIHBZHOULHX HHTEHCHBHYIO WLHDKYyJA-

UMIO0 BO3jYXa; ]

B KamepaX XpaHEHHs MODOMEHBIX I'PY30B 6€3 ynaKkoBKK — Gatapefinoe (THxoe)
OXNaM/IeHHE C HCNOJL30BAHUEM NOTONMOUHBIX GaTapefl H3 opeGpeuninix TpYG i na-
HeJbHEIX NOTOJIOYHEIX H MpHCTeHHbIX Gatapeil;

B KaMepax XpaHeHHA MOPOMENbIX IPY30B, 3aUHLEHHBIX OT yCYIWKH,— BO3AYIL0e
OXJ/laMAeHUE C NOMOULbIO BO3AYX0OXnaauTeNeli, 06ecneYHBAIOUIHX YMEPEHIYIO HPKY-
JSIUMIo BO3NYXa,; R .

B KaMepaXx XpaHeHHs OXJaMACHHHIX [PY30B BCEX BHAOB -— BO3LYUIHOE OXJaxne-
HHe C HCHOJb30BAHWEM BO3RYyX0oxJajlHTeell, o6eCneuHBaloMHX YMEDEHHYIO LLHPKY-
JSIHI0 BO3AYXa;

B KaMepaX C YHHBEPCaJbHbiM TeMNEpPaTYPHLIM DEXHMOM — THXOR OXJIAXAEHHe C
HCNOJIB30BAHHEM MOTOJIOUNBIX GaTapeil JJIi HH3KOTeMLE)aTYpHOTO pexiMa H BO3-
AylHOe (M CMEIIAMHOE) OX/aXkAeH He C HCNOJIL30Ba HeM Bo31yXooXaaduTesedt, obec-
NEeYHBAIOLIKX YMEpeHHYIo LWHPKY/IAILKIO BO3NYXa, A PEXHMa XpaienHs oXaampieii-
HBIX OpOAYKTOB; . )

B KaMmepax OPeAnpHATHA TOProBiM H OGUIECTBEHHOrO NHTaHHA — GaTapednoe
(THX0€) MK BO3JAYLIHOE OXJax(IetiHe C HCNOJIL30PAIHeM COOTBETCTBENHO GaTapedl Hau
BO3AYX0OXJaJHTE/ell B 3aBHCHMOCTH OT KOMIVIEKTHOH MOCTaBKH 0GOpYyAOBaHHA.
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Pasmeutenie kxamepuoro oGopyjonatus i CHCTEM BO3LYXOPACHPENCACHN"

[pasuJbito pasmecTuTs Kamepiibie NpiGOPLI OXJaXAEHNA OUEHb BaXKII0 A
HHA H NOJAAEPXKAHHS 33]aHHOrC TeMmiiepaTypHO-BJIAXKHOCTHOIO peXHMa B K

Vi3 TennolipiiToKOB uepes orpampeiitisn OAI03TAXKHbIX XOJIONHAbHKKOB HauGo
ABJIAETCA TEIJIONPHTOK Yepe3 1okpeiTie. [ToaToMy BO3HHKaeT HEOOXOAHMOCTE |
MOMHOCTII TloJiiiee 3KPaHHPOBAaTk NOBEPXHOCTh NOTOJKA Kamephl. B To xe Bper
JyeT 1poAyMarh Boupoc 00 OTTaHBaHMil HHEeA C NOBEPXHOCTH GaTapedi (B neps)
peab ¢ notosiodkbix). CpaBHiiTesILHO HPOCTO 3TOT BONPOC PELIALTCA NP PasM(
[OTOJIOYHKIX GaTapeil Haj FPY3OBLIM [IPOE3IOM, HO pelleHHEe ero 3aTpYAHSeTCs
Gatapen pacuosioxenbl 1af wraGessmit. [piiMeneiive NaHeAbHBIX TOTO/OYIIbI
peil, 3KpailipYIOIUX BCIO MOBEPXHOCTb IOTOAKA, MOMET YNPOCTITL 3ajauy -
ciieroBoii wyGul, HO, Kak y»Ke Obl10 CKa3aHO paHee, B 3TOM CJyuae BO3HHKAIOT
Tpyaiocti (cM. ¢. 75)

[piuicreiiiibie GaTapen (ecsid OHiI HEOOXOAHMbI AJA OTBOA3 TeIVIONPHTOKO!
MepYy) peKoMeHYeTcsl pa3MelllaTh Ha {1apYXKHBIX CTeHaX {10 BO3MOMKIIOCTH Bbilll:
yeM fesiaTh 11X CJEAYeT OAIOPAAHBIMA C 11e00JIbLLHM YlicjoM TPYG 110 Bhicote, b
Pa3sMCILaioT PaBHOMEPHO 110 HOTOJKY Il CTeliaM KaMmep Ha paccrosiidi 120—150
‘naockocTii orpaxaeiinii. [IpHcTelnble oaHopAAHbie GaTapell BEUIOIHAIOT B O/l
C BepXHHM HIITaHiieM H C [IPOMEXKYTOUHLIM OTCOCOM NapoB. [lJKua wianra ao
[Motosouiibie riaakoTpyGHbie 6aTapen yc1aHas/iiBaloT B OLHO3TAXKHBIX XONOAI
K BepXHIX 3TaxKax MIOrodTaxhuiX. Bbinosnaor X B BHAE KOJJIEKTOPHHIX 0
C NOABOJOM JKHAKOCTH CHH3Y KO/MEKTOpa it oTcocoM napop cpepxy. [lpu
JlesibHOM  BKJ/HOMEHHII HECKOJIbKHX [0TOJIOUHBIX GaTapeill aHameTp mojaaiower
KOCTHOrO TpyOoiipoBoAa B 30He pacnoJsioxeisa GaTaped NpHHHUMAIOT B 1Ba pas:
e JHAMETPOB 1aTpyOKOB, COEAMIIIOLHX ero ¢ GatapesMH. [IpH BepxHem in
Gatapeil He0OX0AHMO OGPATHTE BiiHMaHIle HA TOPU30HTAJIbLHOCTD LLVIAHTOB: OTKJ!
OT rOPH3OHTAJII He A0JIXKIIO Npespituath 0,3 Anamerpa TPyOW Ha Beefl Anune G

[Npu Bo3ayuiioM OXJamaeiliil KaMep npHMensioT 6eckaHnalbHYIo, OMOKak:
HJIH ABYXKaGHaJbliyl0 CHCTeMY BO34yXOpacnpeesieHHs.

BeckanaJsibHylo CHCTeMy BO3AyXopaclpejeJieiilissi HCNOAB3YIOT B Kamepax
HHA OXJIaMACHHBIX IPY30B, 060PYAOBaHHbIX HABECHBIMH (NOTO/IOUHBIMH) BO3AY N
AnTessMH, 06C/ Yy XKIIBaIOMHMH OTAE/IbIIbie 30HLI KaMephl (B cllyyae pacnpeaedeii
AyXa [ipH NOMOIUH H31IPaBJSIONHX), WiH B 11e00/buiHX KaMepax XpaueHus. Be
oXJiafuTe b O0C/YKUBaeT 30ny AduuHoil 7,5 M.

B kamepax 3aMOpamHBauHA H oXJaMIeHln ANA BLIPABHHBAWHSA CKOPOCT
Ayxa no ob6bemy Kamephl AeA3i0T JioxkHble NOToJKH. OHH MOryT OhITh BHIIOJI
MeTaJia B BHAe KophuiTa. ViHTepecHoe peuienne Haiineso B I'unpomsco: mexay
HUMH peJibCaMH [10ABeCHOrO NYTH YCTaHaBJHBAIOT aNlOMUHHEBLIE JIKCTHI, pa3y
TOpLIX HECKOJbKO GoJiblie PacCcTOfHHA MeXAy pesbcami. JIMCT B H3OTHYTOM «
' HHW y/lepXKHBaeTCs MeXJy pesibCamit 3a cueT cOOCTBEHHOH YIPYrocTH.

OnHoKanalbHYI0 CHCTEMY BO3JyXOpacnpejeseHHs NpHMEHAIOT B KaMepa
TpeGyeTcs MOLAepKHBATb BLICOKYIO OTHOCHTEJNbHYIO BJIAXHOCTb H obecnednpa)
lHOMEpHOe paciipelieenye TemiepaTypu no oGvemy. Harnerarenbunit xauan pa
raercs HajJ rpy30BLIM NpOE3J0M, a BCACKBAiOlUlee OKHO BO3RYXO0OXJajaHTess
BO3MOMKHOCTH OJlHKe K HeMY {ipH HaJIHUMH B KaueCTBe eCTECTBEHHOrO BCACHIB)
KaHaJia NnpocTPaHcTBa Mexay wrabesisiMH Tpy3oB.

JByxKauaibilyio CHCTEMY BO3AyXOpacnpeneseHHa HCNobL3yoT B KaMepax
woift nIomaAn NpH OTCYTCTBHA CllenajibHbiX TpeGoBanHil. Beacnpaionise kaHa.
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0/1araioT Y BHYTPEHHHX, 3 HarHeTaTesbHbLe Y HapYXHHIX CTeH OXJiajK/1aeMoro nome-

.lenns. Bo BcacpiBaomux KaHasax oKHa nenaior cGOKY, B HarHeTaTeqabHblX — CHH-
3y usu cO0Ky. B oueHb GO/IBIUHX KaMepax BCachBAIOUHIl KaHaJl MOXKeT ObiTh PasMellel
MeX(1y HArHeTaTebHeIMH. MUHHMa JIbHOE PAacCTOsIHHE MeXAY KaHa/laMH JO0/KHO GHITh
45 M, Makcumajbhoe 11 M.

Hurencndnkauu samopa:kusauns upoaykros. CKOpoMOpO3LIBILIe aNIAPATEE

Mutencudukanus XoNonH/1boil 06paboTKK NPOAYKTOB NpHOGPETART OUEHb BaXK1Ooe
3lla4yeliHe B COBpEMEHHLIX YCJIOBHAX, ocoGeHHO B CBAI3H C pa3BLTHeM IIPOHABOACTBA
ObiCTPO3aMOPOXKEHHBIX (JH0], FOTOBLIX K yroTpe6aen 0. BHCTpoe 3aMopaKHBaHIie 11po-
AYKTa [IpH HH3KMX TeMNepaTypax No3BoJisieT COXPAaHUTh BCE MHTaTe/iblbie KauecTpa
NpoAYKTa H ero ToBapHeil BHA. [la HEKOTOPWX NOPOAYKTOB 3TO eAHHCTBeHHas
BO3MOMKIOCTb 0GECNeUHTb AHTesbHOe Xpanere uX. [ HuTenCHPHKaLIH 3aMopaKi-
BaiiHsi LIPOAYKTOB NPHMEHSIOT cKOpoMmoposHibHute annapatst TKA-4 u APCA. Cko-
pOMOpO3HIIbHbIE anNapaThi MOXKHO YCTaHaBJ/IMBaTL HENOCpPEACTBeHil0 B TeXHOJOTH-
YeCKHX 11eXaX WJIH B CNenHasblbiX NOMeIleHHsIX XOJOAMJILHUKA C TeMnepaTypoil or
0 120 5°C.

I'paBHTankonHbil KoHbeflepHblit cKopomoposuabHui annapat T'KA-4 npeauasua-
Yed LI 3aMOPaKHBaHUs B NOTOKE XOJOAIOre BO3AYXa LUHPOKOIO aCCOPTHMEHTa MH-
ieBLIX MPOAYKTOB: MficR H CyOnpoayKToB B OJoKax, PuObi B 0JjioKaX M LUTYuliO,
_TBOpora B navykax W GOKaX. [ejbMmeHell, roTOBbIX KYJHHAPHBIX H3esHil B G0Kax
H OT/ie/IbUBIMH NOPUKAMH, 3¢JIEHOTO TOpoWKa H SIroA B KOpoGKaX H poCCHINBIO H T. A.
Annapat nosHoCTbIO MEXaHH3KPOBAH H aBTOMATHIHPOBAH.

Annapar sipeacrasiser co6oil MOPO3HJbLHYIO KaMepy HenpepbiBHoro faeiicTus, B
BepXHeil 4acTH KOTOpOR PAaCroJioXeHbl rpy3oBOH OTCeK H BeHTHJAATOP, B HibkhHeld —
oxsaxAaioune G6atapen. [1o 06e cToponbl rpy30Boro 0TCeKa B 4eTHIPHAANATE PAAOS N0
BepTHKaJIH pasMellienbl HanpasJsioulre noJiKH. [lo nosikam nepeMelaioTcs KapeTkH,
B KOTOpbie BCTABJIEHB! NPOTHBHU C NiPOAYKTOM.

TexHHveckan xapakrepHcTHka annapara I'KA-4
[1poH3BOAHTENBHOCTD NPH 3aMOPAKHBARKH, T/CYT

puiOul HIH MSICA NPH ToMuuue G6Aoka 50—70 MM 25 -
nesisMeHedl Ha JMCTax 25
seJJeHOro Topolllka W Aroj B KopoGKaX, TOMaToB, 12
KyKypy3n B NoYaTKax H ApyruX obollefi pocchnbio,
CNHB, aGPHKOCOB H APYTHX (hPYyKTOB POCCHNLIO 15
- [1poH3BOANTE/LHOCTD MPH 3aMopacHBaHHK G0, FOTOBHX

Ky/HHADUWX MSACTHA, THC. nopuii B cmeuy 12—15

Temnepatypa, °C . -
KHTIEHHs aMMHaKa —A42
BOSAYXa B annapare —35

MoiHOCTs 9/IeKTPOABHTATEAsl BenTHAATOPA, KBT 22

laGaputtie pasMepn annapara (wxpusa, paaxda, 3500x 82003250
BHICOTA), MM - . . s
[lponO/MKHTENBHOCTb RHKAA 33aMOpayHBaHHA, 9 0,8—5,6

Ha Ga3ze cywecTBylomMXx MOpO3HAbhbX arperatos Thnos MAP u APCA paapa6o-
TaH YHUBEPCANbHBA POTOPHMIl MOposusiLumill arperat YPMA s samopaxusainng
pAa3/iYHbLIX NHUWEBHX NPOAYKTOB B O6JIOKaX. ,
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Arperat YPMA cOCTOMT K3 POTOpa ¢ MOPO3HJILHLIMH TPEXTINTOUULIMH CEKLLI!
H TIOBOPOTIibIM YCTPOIiCTBOM, MEXAHH3Ma AJ/if DACKPHITHA MOPO3HJIbUKX CeKilit.
rpYy30410-pa3rpy3oulioro ycrpoiictea, ycTpoiicTBa LJs OpefpapuTesibHofl nonk
COBKH npoayKTa. ArperaT yKOMIJIEKTOBAaH HAaCOCHOM CTaiillHeil, nyJLTOM ynpasJe
CHAPaBJIHYeCKOH M 3JEKTPHUECKOR CHcTeMamu H PHOOpaMH aBTOMAaTHKH,

TexHHuecKan xapaxTepHcYrKa arperata YPMA

Pacyernast mpoH3BOANTE/bIOCT MpH  ToAULINE 15
6aoka 60—75 mMm, T/cyT
Pasmepnl 6J10Ka, MM 500X 800
Temnepatypa KHnenws Xaajarenra, °C —40
e  Hawvanannaa temneparypa
pLIGH 15
. MACa 4
Koneunas temneparypa :
puiGat —23

Msica —12
[aGaputHbie pa3mepul arperata (pamma, mupu= 4775 X 4000 %2400
Ha, BHCOTa), MM

HMMmeeTcss BO3MOXKIOCTD noayyatb GJIOKH MeHBIIHX pasMepoB, KPpAaTHHX OCHOBI

CucTeMbl OXAQKACHNA I CXeMb X0JOXHALHAIX YCTAHOBOR

Ha xosoansbHHKaX [PHMEURIOT ABE CHCTeMbi OXJIaXIEHHA: CHCTeMY Hemocpe
BEHIIOTO OXJaMKAelHA, HPH KOTOpOH Xjajarent KHOHT B TNpHGOP3aX OXJaXAae:
PacHoJIOREHHbIX B Kamepe WJH psajoM C Heli (6aTapen H BO3AYXOOXJAAMTENH i
CpPeACTBeillioro OXJaM e nsl), K CHCTeMY C INIPOMEXKYTOUHHM XJAAJOHOCHTENEM ()
COJILHAs CHCTeMa).

BoiGop cHcTembl OXJiaxaeHiis C/IefYeT NPOH3BOAUTE C YUeTOM KOHKpETHLIX TpeG:
HEf, NpeAbABAseMBIX K XOJOAWIBHHKY B YacTH [OAAEPKAHHA  yCTORUHBOrO
NepaTypHOro pexuMa JJis BCeX noTpeGHTeseil XoJioaa (HanpHMep, TeXHONOrHYe«
oTaeseitiifl, MOPO3H/bHBIX Kamep, KaMmep XpaHeHiisi MOpOXKEeHHX H OXJaxiel
rpy3oB) HpH llepeMeliibiX TEMJIOBbiX HArpysKax.

[1pi1 5ToM HeoGxoAuMO OGECNeYHTD:

aBTOMaTHYeCKOe PeryJiHpoBanie 3anoJiHeHHs npiOopoB OXJaX<AeHUs XJanaret
HJAH TiUTaHlie XJaAoHOCHTeJeM;

3aUlHTY KOMINIPECCOpPOB OT BJ4XHOIO X0A4a; .

COOTBETCTBHE XOJIOAOHPOH3BOAIITE/NLHOCTII KOMIIPECCOPOB NepeMeHHbIM Hai
KaM HCNaplTesibiibiX CHCTEM,;

HaAeNiioe y/aB/HBaHHe MAcJ/a, ) HOCIIMOIO H3 KOMIMPECCOPoB, M NO BO3MOXKIl
HCKJIIOYEHHE 3aMac/iiiBaliis TelviooOMeHIIbIX amiiapaToB M yJaBJAHBAIOWUX COCY

NpocTOTY, HAAEKHOCTE i1 6e30MacHOCTb PaboTh! CHCTEMEL.

~ Io ciioco0y pasmenteniis 0CHOBHOIO 060OPYAOBAHHSA CHCTEMbl OXJaXKACHHA MO
noapasac/iiTh 11a LEHTPaNl30BalHbe H jAeuenTpaJH30BaHHbe,

Tp1 ucnons3oBaniy LENTPAJIIIZ0BAHHLIX CIICTEM OXJaXIeBHA CO3A4I0T OGIlCe
UIKHHOe OTAe/IeH e, B KOTOPOM PasMellaloT KOMIPeccophl HJlii KOMIIPECCOpHLIE arp
Thl, pafoTaiolilie Ha pa3/iHuHbie TEMIIEPATYpul KHneHis, a TaKxe ApYroe oGopy.
HlIe, ABAsIONeecs o6uuM AN BeeX HCHAPHTEABHMX CHCTEM IWJIH HCHOAB3yeMOe Ta.
45 OTAeJbHBIX TakuXx cHcrem. Konuenrtpamus oGopyiopaiius B obueM 3ane of
YaeT HaA30p 32 HHM B Tevetine paGouero nHs, eca HabMoACHHe TpeGyeTCa HOCT!
Ho. ‘



Dlenentpannzopannoe XoJ0f0cHa0XeHHE 11€1ecO06pa3Ho NPUMELIATE TaM, FAE ecTh
BO3MOXHOCTb YCT2HOBHTb A/ KaXKAOr0 oxJasmpaemoro o6bekTa aBTOHOMHYIO, MOJ-
HOCTLIO 3BTOMATH3HPOBAHHYIO XOJOAH/LHYIO MallHHY € NOJHOH 3aBOACKOH TOTOB-
noctbio. Ha npeanpusithax Toproean ¥ o61ieCTBEHHOr0 NHTAHHA NPHMEHSIOT XoJ0-
AnJibHblE MAUIHHB, YKOMIVIEKTOBaHHbie GaTapesMH WIH BospyXooxJauurtesnsmu. Ha
XOJIOAWIBHHKAX /ISl XpaHeHusd -QpyKTOB Oojiee  pailHOHAJbHO HIPHMEHAThL clepHa-
JIH3HPOBAHHKIE XOJIOAW/IbHEIE MAlUHHbLI, yKOMIJIeKToBaHble BO3JlYX00XJIAAHTesAMH.

B nacrosutee Bpemsi umeeTcs Uesiblf psiA CREMHaJbHBIX  XOJIOAHJBIILIX MaliHH,
NpeAnoJiaraiollliX npHMeHeHue JeUeHTPaJIH30BAHHOrO OXJaxAeHNna (0XJaxienHe
MOJIOK3, KOMAHIHOHHPOBaHHe BO3AyXa B Kamepax coapeBaHNs Chipa H T. A.).

Ha kpynnux XosiofHJIbHHKAX, 3 B lIOCJIE/HEE BpeMs H /A OXJaXKAeHHS KpYIIHbIX
TOProBbiX TOUEK THNA «YHHBEpCaM» NPHMEHAIOT OXJaXAeHHE ¢ 1IOMOULLIO XOJOAMJIb-
HBIX YCTaHOBOK, COCPEAOTOYEHHBIX B o0LiEM MAlUMHHOM OTAeseHMH U ofecneunsaio-
WHX OOCNYXKHBAHHE HECKOJbKHX OOBEKTOB ONHOBPEMEHHO. .

Ha xpynHnX Xo/I0AHABHMKAX NpepycMarpuBalOT HECKOJbKO HCHApHTeNbHLIX
CHCTeM, Kax/as M3 KOTOpPHX OGC/YXCHBAeT onpejesieHHYIO rpynny Kamep.

Ilpu npoekTHpoBaHHH CcHCTEM OXJIZXKIAEHHSI MOrYT ObiTh HCNOJb30BaHbLI pa3/ny-
HHE CXeMbl: . .

Ge3nacocHble C HENOCPeACTBEHHbIM OXJaXACHHEM,

HAaCOCHO-UHPKY/ALLIOHHbE C HEIOCPeACTBEHHbIM OXJ/aXKACHHEM,

C NpOMeXYTOUHbIM XJaJIOHOCHTeJieM,

JlelileHTPaJ/lH30BaHHOTO X0/1010CHa0XKeH Hs.

Besnacocubie cxemnl nerOcpefcTBCHLONO OXARIKACHIM
Xonopuasnnie yeranmeBku, paGoTaiomue Ha XAAQoHAX

B MasibiX XOJMOAMJIBHKIX YCTAHOBKAX NPHMEHAIOT KOMIJIEKCHHE XOJO0AUJIbHDIE Ma-
wHiun, [log6op HX NpoH3BOAKTCA NO XOJIOAONPOM3BOAMTE/IbHOCTH, @ CXema pacnpe-
AesieHnsa XOJO0AHJIBHOTO areHTa no oXJiaXXAawmim anGOpaM onpeaensercsa 3aBoa-
CKHMH YCJIOBHAMH. CXeMbl Ma/ibiX XOJIOANWJIbHLIX MAlLHH, NPHMEHAeMbiX Ha [IpeanpHs-
THAX TOProBJiM H O0WECTBEHHOrO {IHTAHHA, ONHCaHL! B TJaBe 6.

- XoNoAH/IbHAA MAlUMHA MOXKeT OuTh BLIOpana AJIA OXJaXXAeHHs OAHOrO HJIR. He-
CKOJIbKHX 06beKTOB. EC/AH HecKo/IbKO 0XJ/aX1aeMblX OGbeKTOB 00C/ Y KIBACTCs: OAHHM
arperatoM, TO BO3MOXHH! [BAa BapHaHTA peryJ/inpoBailiis: ¢ OOULHM H paslesbHbM pe-
ryJUpPOBAITHEM. o

B neuTpasin3oBaHHbIX YCTaHOBKaxX, o0C/YxHBAOUMX HECKONBKO Kamep ¢ mpH-
MEpHO ONHHAKOBLIMH TeMrnepaTypamMH H TeNJOBbiMH HArpy3Kamu, NpeaycMaTpHBaTh
pa3ﬂe.lleOE peryﬂnponauue Temnepa'rypbl B Ka)KllOﬁ KaMepe ne HMmeeT CMblCaa.

Ecan ke neHTpasu3oBaHHAA YCTAHOBKA OOC/HYMHBAeT OOBLEKTH € Passii4HbIMH
temnepaTypamu (pa3unua Jo 10°C) HJH ¢ cyulecTBeHHO OTJHYaIOWeRCA HarPy3Koil, TO
caeayer NpHMeusTb pasjieibHOE peryJHpoBaHHe TeMnepaTyphi B KaxioM ofbekTe.
Isia 3TOro B Kax[OM 00beKTe YCTAHABIHBAIOT KAMEPHOE peJle TeMNepaTyphl H coJe-
Houuubllt BenTHab. OCTal{aBAMBAETC KOMNPECCOP NPH pa3MbKaHHW KOHTaKTOB Noc-
JIeAHEro pefe TeMmepaTypel, T. €. ToTAa, Korja JOCTHTHYTa 3ajaliHan Temiieparypa
Bo BCeX Kamepax. Bxusouaerc KoMnpeccop NpH 3aMLIKaHHH KOMTAaKToB J10Goro peae
TeMOepaTyphi OfHOBpeMeHHO C OTKPHITHEM COOTBETCTBYIOIEr0 COJIEHOHAHOTO BEHTHJA
Ha Nojlaue XnialarenTa B Kamepe. [IpHMeHeliNe LeUTPasH30BaHHLIX YCTaHOBOK uefe-
coo6pa3Ho B KpYNHHX Maras¥Hax THOA «YuHBepcam».
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XOJIOJ.IllJlbllble yCcTanoBKH, paﬁo'rmomne BA AMMBOAaRe

Ha xosoannpnykax npuMeHsioT GesHacocHbie CXeMH € HIXHefi noaaved am:
Ka B npubopbl oxJamaenus.

[Mpumesienne GeanacocHbIX CXeM OrpaHHueHo; fX cileayeT HcNONb3OBATb AN
JoauabiHkoB eMKocThio 1o 600 1. Ha GoJiee KpynHbX XOJOAMILHHKAX 3aTpPyar
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Puc. 4.1. Besdacocunle cXeMb XO0AORHNLHHX YCTAHOBOK, PabOTAIOUMIHX HE AMMA LK

Q- C BEDXHHM DECNOJOMXKENHEM OTRACAHTEAS WMHAROCTH, 6—e HEXHEM PACHOAOKEHHEM OTALAHTEAR M¥
} — notonosnas Garapen; 7 — apRCTeHHan Oarapes; 3 — OTABAATEAb XNAKOCTN; ¢ — 3amATHWA pecupe:

TPYCONPOBOAN: 1 — « komnpeccopy; /1 — o mounencatopa; /1l -- ropavero gapa OT MRCAOOTREABTEAF

apenaxnbifl; V — QnOYCKa AMMHAKS H3 UPeROXPARGTENLHMI xasnados; VI - awnycns wacaa

paBioMepHoe pacnpejenensie aMMilaka o OXJaxKAaiouiuM ﬂpHOOpaM npy pas:
HCNapHTeabibiX CHCTEMAX. MOF)’T ObITh HCNOAL3OBAHH [BAa BHA3 CXEM:

C BEPXHHM PACOOJOXEHHeM OT[e]HTe]s JKHAKOCTH, B KOTOpWX  3anoJ
OX/aXNAIOMHX [pHOOpOB amMHaKkoM ofecneduBaeTca 3a CHeT cTosGa KM/
(puc. 4.1, a):



C HHXXHHM pacroJioXKeHHeM OTIACNHTe/S KHAKOCTH, B KOTOPLIX 3aN0JIHEIHE OXJ1aX-
Jaiounx npHéopos aMMiHaKoM o0ecneunBaeTcsl 3a CYET PA3HOCTH AABJEHH{l KouieH-
cauMy 1 Kuuenus (puc. 4.1, 6).

B cxemax c BepXHHM paciojioMelIHeM OTAGJUTENs XKUAKOCTH NUTAHHE OXJIaXK/alo-
LHx npubopon BejpeTcsi uyepes oTaeiTeNb XHuAKocTiH. [Tojlaua aMMilaka B OTae/lTENIb
HKHAKOCTH JIoJuKHA OLIThL aBTOMaTH3HpOBaHA, yTOOLI HCKJHOUHTL Nepefiojiiiefniie cocy-
Ja. B uensx GesonacuocTH B CXeMY pEKOMEHJYeTCsl BRJIOYATH 3aLLHTHLIE PecHBepof,

ycTaHasJtHBaembie HA paSHOﬁ BhIcOTE: VIS f1IepeJivBa aMMHaKka U3 OTACJINTENA JKHAKOCTH

B B;pxuuﬁ 3aMTHBIA pecHBep, a NPH NePenoyiHeHHH MOC/ILIHEro — U3  1ero B HiXK-
HHA. S .

OCHOBHLIM HEAOCTATKOM 3TOM CXeMbl s1BJISIeTCsl HEOOXOMIMOCTDL YCTAMOoBKI OTLCH-
TeJisl JKHAKOCTH §1a 10BOJibHO OoJbILON BbICOTE, BLILIE BCEX OXJIAXKAAIOWHX 1puGopos.

B cxemax ¢ HiHHM PacHOJIOKEHHEM OTIGJINTEST MUAKOCTY 3aN0JHIeHHE OXJAM-
nawownx npuboposB peryaupyeTcs 110 neperpesy wapa ua suixofe #3 mux. Orpesmi-
TeJlb XMHIAKOCTH B STOH CXeME BBINOJIISIET TOJLKO 3alHTHLIe (YUKiH. Paciiosoxenue
OT/HE/INTE/A MHIKOCTH HE HMeeT 3ilauyeHHsi, HO, KaK MOKa3blBaeT NpaxkTHKa, [anex-
HOCTb IPHOOPOB aBTOMATHKK HEAOCTATOUHO BBICOKA, @ MOTOMY B CXEMY IONOJHINTENb-
HO BK/IIOYAIOT ABa 3ALHTHLIX pecHBepa, PacloJIOMEHIILX 1A OO BLICOTE (1O HIDKe
OTIeNtHTeJIfl MHAKOCTH).

B cxeme crienyeT rpeaycMoTpeTh JIHHHIO NepejaB/iuBaHHsi aMMHAKa M3 3alIITHbIX
pecHBEepOB B HCMAPHTEJbHYIO CHCTEMY.

BecnacocHbie cxembl MOXKHO NpPHMEIATL KaK B OAHOCTYNEHYATbIX, TAK H B ABYX-
CTyNenuaThlX ycranoBKax. [1pn 3TOM cieflyeT HMeThb B BIAY, YTO NPH HOHMKCIIHY aB-
JIGHHS B CHCTeMe cHJIbHee CKAa3hIBAIOTCS! ee HeJoCTaTKH: TP yAHOCTb paBHONEpIIOro pac-
ItpefiesieHHs XJalareHTa f10 OXJ2XJaloupUM npubopam, NOCTHKenle 3aJaHibX TeM-
Hepatyp B oXJaxaaembX o0beKTax.,

Hacocno-uupryasuumonnsie cxembl HENOCPEICTBCHIONO OXJINKACHIA

B nacrosiiee Bpemsi NpeHMYiUECTBEHHO pacnpoOCTpaHeHbi AMMHAUYHbIE §laCOCHO-
UHIPKYJISSUHOHHBIE CXeMbl. : : .

HacocHo-unpKyasiuuonnble cxeMbi NPOEKTHPYIOT Kak © BepXiefi, TaK H ¢ Hxued
nofaueil (puc. 4.2). B coBpeMeHibiX ycAoBHAX o0e cXeMbl MOMXHO CULTATH PaBHO-
NpaBHLIMH, .

Ecan suiGpana cxema c Bepxiefl nogaueil, cieayeT upopaGoTaTh BOIPOC O BOSMOMK-
HOCTH cJHiBa XJlafAareHTa b UHPKYJISIUMONHDIN pecusep i3 Oarapeil npu ocTanoBKe (je-

" peKpuiTHM 1IOJ(auH XJIaJareHTa B JaHHylo Gartapeo). 3to ocolesiio Baj<o ua oiuo-
3TaMHBLIX XOJOAHJbHHKAX, €C/iH annaparTHoe oTieJienile HaXoauics na l-m srawe i
annapathl PACNOJIOMeEHbl NPUMEPIO HA ORAHON BLICOTE € OXJaXialownMu npitopamu.

Boo6uie caeayer umeTb B BHAY, UTO B FOABAJILIILIX ST2KAX MHOrOSTAMILIX XO-
JIOAUABIUKOB HE yaadeTcsi NpHMEHHTh cXeMy ¢ BepXneil nojaueit W3-3a oTCyTCTBHS pas-
HOCTH BbLICOT MexAy GaTapesMH H UHPKYJIAUNOHHLIM DECHBEPOM.

B coorsercTBuy ¢ «HOpMaMH TeXHOIOrHYECKOro NPOeKTHPOBAHUS XON0AH/IbHHKOBS
BEpXHIOIO N10Jauy DEKOMEHAYeTCs NPHMEHATh B CAYyae MCNOJL30BAHHA TJIALKOTPY6-
HBIX HPICTeHHX GaTapeil ¢ GosbUIuM YHc/oM TpyO 110 BblcoTe npii OAHOULIANTIOBOM
ABHIKEHHH MUJAKOCTH (oAHOpsAHbie 3MeeBHKOBBIE OaTtapen) (puc. 4.3). B stom cayuae
ycTpausiercs BJusinde CTosi6a MHRKOCTH HA TEMNEpaTypy KUNeHHs, ynpoulaercs cu-
CTeMa pacnpefie/ieHHsi JKUAKOTO XJajareHTa no GaTapesm. o
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B 12COCHO-UHPKYAALUHOINBX CXeMaX NPeAnoyTHTe/IbHee MpUmelleHie BepTHKa/Ib-
HBIX UWHDKYJIAILHOHHBIX pecHBepoB (puc. 4.3,a), XOTq iie c/ieayer UCK/MOoYaTh BOIMOXK- '
HOCTb HCNOJIb3oBanHsA ropusoutanbubix (puc. 4.3, 6). INocaepune paGoraior B nape ¢ :
OTHCMUTeNIAMH KUAKOCTH, YCTAUOBJIHHLIMH HAJ LIHMH. ’
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g .JQE,G)M_”,‘_,_H Puc. 4.3. Hacocio-unpkyasunonnas
2 cXxeMa XONOAHABHOR YCTBHOBKH C BepX-

fla X Hedl monaveil aMMHaKa B npnGopw OX- .

%1 ﬂ xB ib@ AaMAeHHA

2 ire a—¢cC FOPHIOHTAAbN LM UHPKYAALUNOHHKM

2 pecHpepoM; 6 — C BEPTHKBABHLIM UHPKYJA-

- — - — = UHOILNBIM  pecHBepoM; [ — pecHsep ApeHam-

7 Wefl; 2 —~ pecHpep UHPKYASAUHOMHBLIA  TOpH-.

SOHTaNbHKA; J— HACOC AMMHATNLIA; 4 — pe-

cHBep UMPKy/JAUHOHHLIA BEPTHKAALHLA; 5 —

i )K; 6 — npucreHnme Gataped ¢ NPOMENY-

V. 3K I > TOUHBIM on?onou napa; 7 — xojonka pasne-
a Y AnTenbHaf.

. TpyGonposoab:: / — K womnpeccopy; // — o1

xonnencatopa; /// — ropavero mapa ot mac-

sootaenntenn; /V —poinycka smumpaka us

UpenoXPAHKTENLHWX Kjaananos; V — sunyc-
Ka macas.

Ouelb BaXHO npaBHABIO pacnojioKHThL aMMHauHbIe HacoCul NO OTHOWEHHIO K
UHPKYAALUUOHHLIM pecHBepaM. PaGounil ypoBenb KHIKOCTH B LHPKYJSALHONHOM PecH-
gepe loJuked ObTh Bhillie BcachiBajoulero natpybka na 1,5—3 M B 3aBucHMOCTH OT
TeMNEpaTypbl KHIEHHA: YEM HIDKE TeMneparypa Kuneuus, TeM Go/lblue pasHHLA B
YpPOBHAX. : : -

B HacocHbiX cxeMax B PHGOpHl OXJlaXIenus fionaeTcs Conbllie HAKOro XJaja-
reuta, 4eM 3To TpeGyercsi AJs OTBOAA TenJa (OTHOUIEHHE KOJMYecTBa f10jaBaemoft
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KHIKOCTH K KOJuuecTBy oGpa3oBaBlIerocsi napa HashiBaloT KPaTHOCTBIO MHPK:
LHH). .

Jlast HacoCHO-UHPKRYJIILHOHHBIX cXeM ¢ HibkHeft nojauedl npHHEMAIOT HACO:
nopaveit, B 5—6 pa3 upesbillaowel pacyeTsibiii pacxoA amMMHaka.

aa cxem ¢ Bepxueil nojaueil aMMHaKa KpaTHOCTb WHPKYJALIH CAEAYET npHHI
B 3aBMCHMOCTH OT MJIMHBLL LJIANTa:

JOanna wpanra, m 60 100 160 200 260
KpatHoctb UHPKyISiLHKY 15 9 7 5 2

[Ipu vpoekTpopaiiuil cxeM 11€OGXOAHMO YUecTb, HTO MKMHAKOCTHbE TPyGolpoO!
OT UMPKYJISIUHOIHOIO PecHBEpa A0 HAcOCa JOJRKHB HMEThb MHHHMAJblbIE COlpe
senns. Ha uarueratesbHofl Auunn nocsie HacocoB CJeAyeT ycTaHaBJHIBaTb oGpa
KJaauaishl H 1peaycMatpisBaTs TpyOonpoBoasl AN BO3BPATa MHAKOrO aMMiiaka B
KyJsiuHoliHblll pectiep. B cxeMmy csieayeT BK/ouaTh apeHaubii pecHBep, C
HCHIbIT € cHeTeMOfl  clleudasbHBIMH  TPYOONpoBOAaMH.

Hacociio-unpKyasuHoniible cXeMbl HenocpeacTBeHHOro OXJaMmaeiing MoryT '
HCNO/b30Batibl KAK B OAHOCTYTEHYATHIX, TaK H B ABYXCTYNEHYaThIX YCTAHOBKaX.
NpHMCHENIH 1acOCHO-UHPKYJISILHOUHBIX CXeM NOHHKEeHHEe AaBJIeHHs1 B [iH3KOTEM!
TYPHBIX YCTAHOBKAX 1le CKAa3blBAETCA HA paBHOMEPHOCTH pachpejelieiina XJajai
uo npnlopam oxJaMmaesissi, TaK KaK ngAaya ofecneqHBaeTCsl USPKYJIsiHOHHDI:

COCOM.

CxeMBbl ¢ HpOMEKYTOUHBM XAallonjocHTeNeM (pPaccoabAbie CXeMhl)

B Hacrofiuee Bpemsi yCTallOBRH Paccodibiioro OXJIaMIeHUs NPIIMEHIOT Ha' M
XONOMUIbH HKAX-eMKOCTbIO 12, 25 1 50 T, Ha HEKOTOPLIX XONOAHALHHKAX AR Xpal
¢pyKrros, ocoleiiito B CeJbCKOIl MECTHOCTI.

[NpuMeniente ycTaHOBOK €  MCMoJIL30BAHHEM [POMEYTOYHOrO  XJagoHocl
A0JKN0 ObiTh B KAX/A0M KOHKPETHOM CJ1ydae ONpasAaHo TeXHOJNOTHYECKH WK COor
KeHiiaMlE 06e30HacioCTH. o

Jaa oxnamaeniia XJafoHOCHTEN B HCNAPHTEE HCHONL3YIOT XOAOAHJbIbI
WHHBL, paloTaioulHe Ha aMMHaKe WIH Ha XJajoHaX.

B Kauvecrse xJiafioHocHTeseff NPHMEHSIOT BOAY, BOAHbiE PAacTBOpbl XJIOPI!
KaJbuHA K pexe XJIOPHCTOrO HATPNA.

s amirenssiofi GecnepeGoifiHoA paboOTH BaX<No NpaBHJIbHO BHOpaThb Komue:
iLHIO pacco/ia: TaK, YToOR HCKJlouaJioch 3aMep3aHHe paccosia B Tpybax Koxyxo
ioro ucnapurens. Temneparypy samep3aHns paccosia npuuimaior Ha 8—10°C -
TeMnepaTypbl Kuneiis XJajarenta. B ucnaphteiisX oTKpuITOro THHa 3amepaail
NPHBOANT & pa3pyllelsio anuapara, a noToMy MOXHO YMEHbLIITL 3Ty pa:
o 5°C.

B uacrosulee Bpems ianGoJsiee pacnpocTpaHEHHbIM XJIAAOHOCHTesneM AAS !
yenHs Temnepatyp hHxe 0°C siBaseTcs1 BOAHLIH PACTBOP XJIOPHUCTOrO KaJIbUHS, O
nbie (du3uyeckhe cBolicTBA KOTOpOro npHsedennl B TaGa. 4.1,

Pacconbl BHAWBAIOT YCHJIEHHYIO KOPPO3HIO, 4TO NPHBOAHT K HEOOXOAHBMOCTII
Toii 3amennl TpyO. C uesblo yBEHUCHUsI CPOKA CJlYKOB OXJIaXKAalouHX nprGope
KoMeligyeTcs NpPHMEHATh MeHee KOpPO3UOHHO-aKTHBHBIC BeulecTsa, HanpHMep B



Ta6anua 4.1

Mo rHocTs Conepmanue Tewneparypa Y neavhas tennoemkocts {8 kIAx/(kr<K)] npu t, °C
opy 15°C, conn 8 pac- saMepaIaHng,

Krja Taope, % °C

0 —lo —20 | -2 —49
1,00 0,1 0 4,2 — —
1,05 5.9 —3,0 3,83 — — -
1,10 {15 —701 3.5 - — — —
1,15 16,8 —12,7 3,22 3,2 - - -
1,16 17.8 —14.2 317 315 — - -
1,17 18,9 —15,7 3,13 311 — - -
1,18 19,9 —17,4 3,09 3,06 — — -
1,19 20,9 —19,2 3,04 3,02 — - -
1,20 21,9 —21.2 3.0 2,98 2,95 - -
1,21 22.8 —23.3 2.96 2,94 2,91 - -
1,22 238 —25'7 2,93 2.91 2.88 _ -
1,23 247 —98.3 2’9 2.87 2.85 — —
1,24 95,7 31,2 2.87 2.84 2.82 2,79 -
1,25 26,6 —34,06 2,84 2,81 2,79 2,76 -
1,26 97.5 —38.6 2181 2,78 2.76 2,73 -
1,27 28, 4 —43.6 2,78 * 2,76 2.73 2.71 2,68
1,98 . 29,4 —50.1 2,76 2.73 2:71 2.68 2.65
1,286 29,9 ~—55,0 2,73 2,71 2,69 2,66 2,64

pacTBop STHJACHTAHKOA. Temnepa'rypa 3aMep3ajina BOAHOro pacTBopa 3THJIEHTJIH-
Ko/l B 3aBHCHMOCTH OT KOHUEHTpauHH nphseaena HHKe.

Coneprxanine oTunenramkoan, % .30 40 50 60 70
TemnepaTypa samepaanun, °C —16 —25,6 —37.2 -5l —67,2

Kpowme ycuaennoft KopposuH, XapakTepHoil Asisl paccosibHbIX cXeM, Y HHX ecTb elle
OAHH KpYNHbIR HEAOCTATOK, CBsI3aHHbIA C HEOOXOAHMOCTbIO pafoTaTh NPH MONIKEHIfhIX
TeMIepaTypax KhieHus, a cjlefioBaTteibho, ¢ Gosibliell 3aTpaToil snepruy.

Ins neGonblIHX XOJOAHJILHBIX YCTAHOBOK JONYCKaeTcsi NpHUMeHeHHe ABYXTpyOC-
HOM 3aKpBITOl H OTKPHITOH CHCTEM, A KPYNHHX — TPexTpyO6noil 3akpurtoii-cic-
TeMh.

FTABA 5
PACYET U IIOALOP OBOPYJIOBAHHA

BbIBOP PACUETHOI'O PAGOUYEI'0 PEGKHMA

PaGounil pexuM XoJoAn/ibHOH YCTAHOBKH XapaKkTepHayeTcsi TEMnepaTypamu Kiu-
NEHHS g, KOHACHCAUHH fy, MEPEOXNANKAeHHsT ((KHAKOrO XJIalaTeNTa fIepejl peryaupyio-
UMM BeHTHJieM) !, BeachiBanyua (apa Ha BXofle B KoMnpeccop) fpe.

Temirepatypy KHMeHUs XJiajaTeHTa NPHHMMAIOT B SABHCHMOCTH OT TEeMNEpaTyphl
BO3/lyXa B oxJaxjaemoM obbekTe. [1pH HenocpeACTBENHOM OXJIaXACHHY TemnepaTypa
Kunenusi obpuno Ha 7 — [0° C Hume TemmepaTyphl Bo3llyXa B Kamepe,

to=1ty— (7 +10°C, '
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YTo6w ile BBOAMTH [OONOJHHTENbHYIO TeMIepaTypy KiNneHus, AJAA OTAe.
Kamep yBeJHuKBaloT jiepenaf remiepatyp a0 12°C, a nuoraa, naoGopor, yMensut:
5—6°C. Takue nepenajaui peKoMmenjiyeTCa NPHHHMATbL NpI TEMIEPAaTYpax K
HiKe —25°C, a takke AJia ClleMaNH3HPOBAHHLIX KAMEp XpaHelss suu 1 ¢$p
uto0bl HCKJIOUHTH HopamopaXkusanme. [Ipn AHTeNLIOM Xpanemiy (ppyKToB fi(
TeMnepatyp Moxer Goith lpituat 3—4°C. :

s opexnpusitidi Toprosms ¥ ofuiecTBesHOro MUTaHitA paHee peKoMmeHn
yBesHunBaty nepenaa temneparyp ao 15—19°C, uto Guiio cBaA3alo ¢ MaJof i
HOCTBIO JicnapuTesell n WH3KIIMIE 3HaYeH HAMI KOoXPPHUNEHTOB Tefllofepesaus.
CTosiiee BpeMs OSITIMAaJIbHLIMH CUMTAIOT hepenaian Temneparyp 8—13°C.

TemsiepaTypa Koluleficaulil B KONAEHCATOPAaX, OXJaMJaeMuiX BojloRt, 3
OT TeMmmnepatypnl H KOJNBueCTBa UOLaBaeMoit BOIbL. .

OnTamaniblofl MOXHO cUHTAThb TEMMepaTypy KOUAGHCAUilH, KOTOpas Ha !
Bhille Temlepatypnl BOIdul, OTXoasuiell ¢ KoHjeHcaTopa,

+ (3+5)°C.

= lo,

B uekoTopuix cayuasix TeMmrnepaTypy Kouuesicaliifi CBA3BIBAIOT Co cpeasiei
partypoit Boabl, YyCTalaBinpas pasiocTs Temnepatyp 4—G6°C.

BriGop pasnocts Temnepatyp Losxen ObiTh 3KoHOMHYeckn o0ocsoBam, 4te
TPaThl ObiiH MilliiiManbhbingt. Tlpil 3ToM yuHTHBAIOT TaKue (paKkTOpbi, KaK CTO!
annaparoB, KOJHUYECTBO 4acOB paloTe! B roj, CTOMMOCTb 3JCKTPOIHEprid H
BBICOKOH CTOHMOCTH 3/1EKTPO3IIeprity s IPOAOIKITENIbHOA paboTe YyCTAHOBKY I
o0pasno ymeublTh pasHocTh Temneparyp no 2°C, npH HH3KOH — YBEIBUHT'
quresibHo Godbwe 5°C).

Jasg maunni, paGotalowiX na XJIaaoHax, CpeanHe pa3llocTH TeMnepaTyp
XJlajareHTomM M BoRofl npumepuo sasoe Gosplie, ueM JJisi MalluH, paGortalour
aMmiake. '

Harpes soawl ta konaencatopax (ot 2 1o 6°C) 3aBsicuT OT THNa KoHAEAC?
B ycranoskax -1oprosoro Tina ¢ npsMoTounibIM BOLOCHAGKEHHEM €10 MOXIIO
uith fo 8—10°C.

lyn, =lop, + 2+07C

TemMitepatypa Boibl, NoCTyhaloulell 11a Ko AeHcaTop, 3aBHCHT OT BUCLIITHX Yt
Temueparypa oGopOTHOit Boast 1a 3—4°C Bhitue TeMnepaTyph 110 MOKPOMY TepMt
TemNepaTypa Bolbl B peKaX H o3epax Ha 6—8°C winke Temneparypbl HAPYKHO!
LyXa (Touiible JaHHBIE MOMHO [OJIYUHTb MO RJIIMATOJOIIIYECKHM CIPABOMHIIK

Jns xonaencatopoB BO3AYLIMOTO OXJAAMIEIHA CPeAHiol0 PassoCTb TeMn
MEXIY KOHJCHCUPYIOUMMcS XAANArelToM U BO3LyXoM jpuinmaoT 8—10°C. 1
Bo3JyXa B KOHAEUCATOPAX KPYNUblX YCTAHOROK, paGoTaiouliix Ha aMMmiake, 1ip
ot 6—9°C, a ans MaapiX ycTanoBOK, paloTawoilnx Ha XJanosiax, 3—4°C.

B ncnapuTesIbHbIX KolLgelscaropax Boja He HarpeBaeTcs, H ee Temneparypa
OuiTh NpHUsITa paBHoii Temnepartype oGopoTHoil Bolbl. TemnepaTypy Koulencan
HCNOJIL30BAHHH HCNApHTebHMX KOHAEHCATOPOB YCTaHABAMBAIOT B 3aBHCHM(
HapyMubiX ycaoBill H TenJioBoit Harpy3ks. Ilia KypcoBelX H ANNJIOMHIBIX f1pOr
AOCTATOUISON TOUSIOCTHIO MOXKHO CYITATh, YTO TeMiepaTypa KOISJeNCallHis B X
11°C Briwe TeMiiepaTypbl Boabl IPH TeNJoBoM notoke gy == 1750 2000 Bt/

ly=1p+ (85 11)°C.



BLiGupaloT TemnepaTypy KOHAGHCALUMH H YJCAbHBIH TenJaoBOA NOTOK AAs Hcnapu-
TeJIbHbIX KOHJEHCATopoB No rpadHKy (puc. 5.1).

Temneparypa nepeoxsiasaenusi x1aiaresTa nepei peryiHpyollsm BEHTHICM Dhile
TemMnepaTypnl fiojabaeMoil B mnepe-
oXsaaHTens BoMi na 3—5°C:

g o

(> ”

SEls fp=lpy -+ (35 5)°C

g3

s

&3 Ceexas Bosa nonaercs fia nepe-
E': oxXJiaaureap, a 3ateM JolOaBasercs
Ea K obopoTHofi Boge, mnocTynaloulei
S8 B KoHjaeHcaTop.

B uacrtosumee BpeMs UpoEKTHbLIE
OPraHH3aUKH 1HE BKJIOUAIOT B CXEMY
XOJIOAWIbIBIX  yCTAuoBoK, pabota-
IOULMX Ha aMMHaKe, LoOIsiHble ilcpe-

OxJlaguTest BCJCACTBUEC HX MaJoil
W apektnBHOCTH. B KypcoBpix M anu-
- JIOMHEIX IPOEKTAX B CXeMe Upelyc-
MaTpHBAlOT anuapar aaa  Hepeox-
& 0 - JaXIeHHA aMMHaKa nepel pery.u-
3 =" PYIOULliM BeHTHIEM.
§ — o — — B xo01HbsibiX Mawnnax, pato-
& 3 — R L - TAIOLIIX HA XJ2JOHAX, EPeoXJaax-
§ = T JeHile MHAKOro XJajareita JocTHra-
g }”D e eTca B Tenjoobmennkikax. Temiepa-
€ IS i TYPY TepeoxJamcuenHs YyCTanan/u-
g 0 B BAIOT M3 ypaBHEHHA TenJoBoro Gana-
K /1{ HCa TennooOMelHHKA [0 yaedbHoi
2 i SHTANBLMHH KUAKOTO  XJlaparexTa.

-
Jg&’ﬁenijﬂan ;ﬁgman::un 60530@111 rjrzjz ixuﬁgaé’ :raﬂg;/«m—‘m Kak onpepeasor yleAbHylo 3iTajib-
mgg , KAK/Ke nuIo H TeMnepaTypy flepeoxJaieii-
Puc. 5.1. I'paduk Ana onpedenennn yaeasuol tenno- Hoil xulkocTH, OyJeT nokasaiio B
BO# Harpy3kyd ucnapiTenbHbX KOUAEHCATOPOB. npuMepe onpeneﬂeunﬁ naPaMeTPOB
TOYeK UMKJIA XOJIOAH/IbHON  MaluH-

Hul, paboTaiollell Ha xjajone,

Cneayer uMerb B BHAY, 4TO flepeoXJiaxeiiiie MUAKOro XJaparenta Moxer ObiTh
NOJIyYEHO HENOCPEJCTBEHHO B HEKOTOPHIX THHAX KOljlelicaTopos.

Ilasn uck/odeHHs BJIAXHOTO XOLA KoMIpeccopa nap fliepefl KOMIpeccopoM nepe-
rpeBaerca. B maumnax, paGotaoudX Ha ammHaKke, mneperpeB MoXeT OuiTb nojyden
J160 HemOCPEACTBENHO B UCflapHTesie, €c/id ero 3ailojIHeHHe peryJiupyercs no siepe-
rpesy napa, qu6o B TpybonpoBojie Ha NYTH K KoMnpeccopy B pe3yJ/ibTaTe NPHTOKA TerJia
oT BHewweil cpeabl. Jlns mawmy, paGoTalowMX na ammBake, (e3onacHocTb paGoTh
ofecneunBaeTcsi npyu neperpese napa na 5—15°C.

Ly =l + (6 + 15)°C.

B mawunax, paGoTalollHX Ha XJajoHe-12 neperpeB napa Ha BCachlBaiiHH 1103BoARA-
eT, KpoMe TOro, YJAYULIHTL 00beMHbIe KOXPOHUHEHTH KoMnpeccopa. Jlas Takux Malums
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HOpMaJiblibIM CUHTAETCs1 TIeperpes napa ifa BcacwBaHiln B Komnpeccop 30°C. dag »
wiiH, paGoTalouiMX ha XJajolie-22, BAHsiiiMe Neperpena HeCKONbKO MeHbUIE, geM /1
MaliHH, paCoTalowiuX Ha xJanone-12, a npn HH3KKUX TeMneparypax KHIEHHA XJaaor
22 Gosbliive neperpeBbl MOrYT NPHBECTH K HEMENaTesibHblM MOCAEACTBHIM.

B KomilpeccopaX co BCTpoeHUbIMH 3JIeKTPOABHIaTeJIAMH, KOTOPBIE OXJAXIaIo!
BCAChIBAGMbIM XJ12AarefiTOM, NeperpeB OCYUIeCTs/Is1eTCsl YacTHYHO 33 cuer Temja, I
neJisieMoro 3JjieKTpoaBnratesieM. B nauiioil Kxure B pacueT nphHHMaeM To/bKO fe|
rpeB napa B TelslooOMEHHHKE.

B paccosbubix cxeMax TeMmueparypy KHOEHHs XJajareHTa npuHUMalor Ha 5—6
HHXXE TeMNepaTypbl paccosia, KOTOpYIo B CBOIO ouepeln NpHHHMaloT Ha 8—10°C uu
Temnepatypbl Bosayxa B Kamepe. Ocrasibiible TeMnepaTyphl BulOHPAIOT TaK XKe, b
H ANA CHCTEMBl HEIlOCPeACTBeHHOTO OXJaXAeHHS.

[0CT POEHUE INIJIA X0JIOANJILHON MAINHHBI N ONPEAEJIEIINE HAPAMETPO!
XJAQATEHTA

Tocae BriGopa paGouero pexiiMa onpeAeistioT napaMeTphl XJajarenta. B xypcor
i ANNJIOMIIOM NIPOEKTAaX Cliejlyer onpejessiTb Bee NapaMerpnt BCeX ToueK UHKJIA |
y3JIOBBIX, TAK M NPOMEXYTOULBIX, YTO HO3BOJHT JIEFTKO NPOKOHTPOJHPOBATH MO
MaiiHe [POTEKAIOUIMX 1IPOUECCOB H MPaBHJLHOCTL ONpeaesieHlls 1apaMeTpoB, Hy X
AJisl pacuerta.

L
Hocrpocune wuraa opHocTynemuaToii xomogmabloit mammpob

[pexne Bcero uy»xio n306pasiTb UHKJ XOJOAH/IBHOIN MalliHHbLL B OANOR M3 Tep:
MUAMHYECKHX AHarpaMm coctosuins. TlocTpoeHue Uilkia Npoi3BoAHTCH B Ceayor
NOCAEAOBATENbIOCTH;

1. Ha guarpammy { — lgp wian s—T uanocsat H30TepMbl, onpeaedsiiollie pex
paboTut YCTaHOBKH; ly, Ly, Ly, {pe-

2. [No temneparypam {, !, HAXOUAT COOTBETCTBYIOULHE H300apnl Py
B o0siacTH Neperperoro napa i NepeoxsiaXkAeHHol XKHJAKOCTH (HAa AHArpaMMmy S
H300apel B 0GJIACTH NePeOXJIaXKACHHON MKHAKOCTH He HAaHOCAT).

3. B pesysapTaTe nocTpoesiis Ha aHarpamMe Nojyuelbl ONOpPHBIE TOUKH:

!’ — Ha mepeceueuuu u3oTEPMBbI f; € JHIiHE CYXOTo HACKHUIEHHOTO Napa;

2' — Ha mepeceuenHu M3oTepMbi [ C JHIHUEI CYXOro HACHLILEHHOrO napa;

3' — ua nepeceueHuu H30TEPMbI I € JHITHE(l MULKOCTH;

Jd — ia nepeceuens 130TepMbs f,, ¢ H300apoli py B 06JAcTH nepeoxaaxien

xuakoctH (B s—7T-anarpamme TouKy 3 yC/IOBHO HAHOCAT HA JHHHIO MEAKOCT |
Temuiepatype fp).

4. Ha nepeceuenun aminit {,o 4 py B 0651acTH NeperpeToro nNapa HaXoaaT To'
1. oupeaessiouLyI0 COCTOsIHHE Napa, BCAChIBaeMOrO KOMIIPECCOPOM.

5. Uepes Touxky I nposoasT Juliillo nocTosHiol 3xTponkn (aanabaTy) A0 nept
ueHus ¢ H300apoil py B Touke 2, KOTopasi onpelefiseT cocTosHHe fapa B Ko
cxKaTHS.

6. Ocraercst noJAY4HTh TOYKY 4, KOTOpasi HAXOAHTCH HA mepecedeHMd JHHHI
CTOAHION 3HTAJLIIUK, NPOXOJsAled uepe3 Touky 3, € u3orepMmoi !, H U306apoit
06s1acTH Bsiaxuoro napa. Touka 4 XapakTepH3yer cOCTOsiHHE XJalareHTa nocje [
CeJIHPOBAliHA B pEryJHpyiouieM BEHTHJIE.



Visobpaxenie UHKIA ofpocTyneHwatoro CxaTés B anarpammax i—lgo w s—T
NoKasaHo #a pHe. 5.2, a, 6.

[Tpoueccnl, u3oOpamennnie B Aparpamme: .

4—1'— gunenue B ucnaputene npH £, # po. [IpHHATO, UTO U3 HCNAPHTEIs BLIXOAHT
CyXoH Hachllentblfi nap: ‘ .

. I'—1 — neperpes napa na BcachBaHuH OT o 1O [y IPH MOCTOSIHHOM JABJIEHIDL Do)

[—2 — apuaGaTHoe CxaTHe B KoMIpeccope;

2—3’— npouecc 01Boja Ten/ia B KOIAENCAaTOpe, KOTOPbili MOMHO Pa3feiuTh ia
aBa mpouecca: 2—2'— oxsax/enue napa Ao COCTORUKS Hackiuenns (CGuB ueperpe-
Ba) NpH NOCTOAHHOM AABJeHHH Py M 2°—3' — KOHIEHCAUMR XJAJareHTa npu ly u
Py

tgp

lgp 33 tep. |2 2
r

Puc. -5.2.  HsoGpaxenus nukaos
OJlHO- H ABYXCTYMeN4aTOro cxartua
B IHarpammax:

O ~ OAHOCTYNEHMATOrO CMBTHA 8 (—lgo-
AHArpaMmMe; O—OAIIOCTynEN'{lTOI‘O CKa-
THA B S§—~T-Anarpamme; & — ORHOCTY-
NEHNATOro CXATHAR ¢ peryakposalives no
neperpesy napa 8 I{—lgp-ausrpamme:
¢ — ABYACTYNENYBTOrO CHMBTHA B {—igp-
RuarpaMMe; 6 — ADYXCTYNEHUATOro (KA~
THA B S— ~ANdrpaMme.

v

3'—3 — nepeoxJialKaeHue XHAKOIO XJajareuta B KoHjlencaTope, nepeoxaannre-’

Jie WIH TemiooOMEHHIIKe oT £y Ao g IIpH AaBJEHHIL P, .

J—4 — ApoccenupoBasine XJajarenTa B PEFyAHPYIOWEM BenTHAE OT Px Bo p, no
JHHHH [OCTORHHOH aHTalbLnuu. .

B ciiyuae, ecqt 3auonmense ucnapuTens peryJupyercs no neperpeBy napa, Tou-
ka /', XxapaKTepusyIowlasi cocTosiHHe Napa, BLIXOAAUIEro 13 HCMapuTeNs, nepemec-
THTCA B 00/1aCTh NIeperperoro napa H 6yjeT HAXOAHTLCA HA nepeceyerHHt JUHAN p, K
TEMOEPATYpbl EPETPERA, yCTaHOBJEHHON NPU NoMOULH peryastopa (cM. puc. 5.2, a).
(6biuKO neperpes 0apa B TakoM cayuae cocTaBiser 3—7°C. Jlnn XapaKTepHCTHKH ToU-
KH, onpeje/isiolliell COCToHKe XNajaresTa B Koliile Npouecca Kunenusi, BBesem 0Go3Ha-
uesine J'’. DTa TouKa HAXOAHTCA HA JIMHHH CYXOrO HACKLICHHOrO napa npu Temmepa-
TYpe tO‘ . e e -

OnpenesuTe flapaMeTpu XslagareTa MOMHO [0 Tabauuam HaChIUEeHHBIX 1apoB H
LHarpaMMaM COCTOSHiHA. . . ‘

[lo TaGaBuaM HacLlleHHHIX NapoB onpeleasioT napaMeTpn Touyek, HaXOAAUMXCS
Ha IOTpaHHYHLIX KPUBBIX (4151 CYXOrO HACHIWEHHOrO Napa H AN HACHHUEHHON i
KOCTH) H B 00JIaCTH NEpeox/saMAeHHON KHAKOCTYU: .

% , i
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!" — pana cyxoro naceiBeHHOro napa npu fo;

2" —— pns cyxoro HAacblENHOTo Napa npH fy;

3" — ans MHMAKOCTH npl fy;

3 — AJA MMAKOCTH Mo {,, KpOMEe JaBJjleHUs, KOTOpOe B IPOLECCe Nepeoxiax
He U3MEHSIETCS, a NOTOMY B [aliHON TOUKE PABHO AABJICHUIO KOHAGHCALHM Py (Ct
IIOMHHTb, YTO TouKa 3 B Antarpamme s—T° HaHecelta Ha NOrPaHH4HON KPHBOR C He!
phiM apuGainKesHeM: oHa Lo/XHA ObITb HA nepeceyeHHH JMHHU LaBAEHHA Py t
HHel TemnepaTypnl {y).

[lapameTpnl Touek [/, 2 1 4 onpenenaOT NO AHarpaMMam Coriacio nocrpoe

I — B ofnacru neperperoro iapa Ha NepeceueHitH JHHHA po 1 f,¢;

2 — B obs1acTH neperpeToro nNapa Ha nepeceueH it JuHuil s, == const H Py

4 — B 00/1aCTH BAXUOro Napa Ha nepeceueHuH JHHUA {3 == const u fy, Po.

B cnyuae Bbixona U3 sicnapyTens neperperoro napa TO4KY I’ naxopaT no anal
MaM B o6/acTH {leperpeToro Napa Ha nepecedeHHy JIHHHA po i TEMOepaTypol ycr:
JIetitoro peryJsaTopoM tieperpeBa, a Touky /”— no taGanuaM s Cyxoro Hach
Horo ttapa npu f,.

ﬂapameTpu AONAHD!l OblTh H3MEPEHB! B OJHOA CHCTEME eAHHHIL.

flpnmep 1, Bubpate paGounii pexuM RAA XONOAHABHOA YCTAHOBKH, OGCAYMXKHBAOUL
Mepu nayxcmuuﬁnoro OXJIAMAENHA MACA 113 XOJOAUAbHHKE MACOKOMOHIaTa, PacnoaokKeH!
Boarorpaackoit o6aacTH.

Hexoanwe aannne.

Pacqemue mapameTpll HapyXHOTO BO3Ayxa Aaa Boarorpaackoft obaacru: fy = 35°C,
= 33Y%. o 4—i-anarpamme AN5 BIAXKHOTO BO3RYXa ONpeRENAEM TEMNeparypy Moxporo TEPM
pa fy.y = 22° C. TemuiepsTypa oGopoTHof BoRK GyRer fpg = 26°C. Konpgencarop — Hcnap#
HB#.

Ilna nepso#t cra;mn oxaaxAenns Temneparypa Bo3ayxa B Kamepe [, = —I2°C,

Onpesensiem peum paGoTsl.

IMpunumaemtemnepatypy Kunenua xaasareuta (amMnax) ua 10°C nnxe temnepatyps
AyXa B Kamepe:

fy=—12 — 10 = — 22°C.

,
Temnepatypy BcacnibaeMoro napa npuunmaem 1a 7°C puitle TeMOepaTypH Kulteuus:

lpg=—22 + 7 = — 15°C.

Temuepa‘rypy KOlileHCallHH AJNA HCMapHTEAbNOro KOMAEHCATOpPa MNPHHAMaeM no rp:
(cM. puc. 5.1). chonn H3 napy)Knux ycnomm onpencaseM TeMNepaTypy KOHAeHCaun

TEIIOBOM (I0TOKE g 2000 Br/m?; £, = 36°C.
Temneparypy llepeoxaamaeniis RHAKOro xaafarenta npHuumaem na 5°C Buite remnep
o6oporioit Boak (f; = 31°C), xorA olblyHo p cXeMy ¢ HCMapHTENbHHEM KOHAEHCATOPOM It

NalHTedb i€ BKAIOWaloT.
2. OnpeleanTb napaMeTp XaalarenTa INA BCex TOYEK UHKAA, XapaKTePH3yeMOro Tem:
pamu fy = —22°C, f, = 36°C, f, = 31°C, {,, = —I15°C. XnajarenT — amMuak.
[lo yka3zauunM TeMneparypam cTpoliM WiKa B oaxofl 13 TEPMOXHHAMHBYECKHX AHarpam:
TOANHA H oNpelenneM NapaMeTpdl Xialarenta, KOTOpwe mpisefeds B 7aGa.
3. Onpefeants NapamerpH BCex TOYEK WHKJA XONOAHJA byol MawHuH, aGoraouel ux

aone-12, ocnosnble Temuepatypu fp = —I14°C, {4, = 32°C, {,, = 16° , neperpen 1
ucnagmene 5°C (i = —9°C).
BaunoM cayuae 3afady pelllaeM B TaKoM MOpsAKe.

Iina onpenenenna napamMeTpoB nepeoxnaxAeHHod KHUAKOCTH, BUXoAAlleh HI T1enN006

Ka. NpeaBapHTENLHO HaXONHM NMapamerpl (yaenbuue Sutanbluu) tovek I, Iw 3.
AleAbUYI0 3HTAALNRAIO TOYKH J onpenensieM U3 ypaBuewHA Tennosoro 6alanca Temsol

HHKa : . .

13.—1;,:([_,—1‘,,)0.8.









5—6 — npoccesinpoBanHe 4acTH XHAKOCTH 1O NPOMEMYTOUHOTO NABJICHHA B pe-
TyAHpYIOLIEM BeHTHIe; g

7—8 — ppoccenupoBanHe KHIKOTO XJAAareHTa o Aab/ieHUS] KHOeHMsi B OCHOB-
oM peryJiHpyoleM BeHTHJIE; ' ’ )

9—3 —KHIlenHe aMMHMaKa B NPOMEMYTOUIIOM COCYNE 3a CueT Tei/la, BHOCHMOIO
UapoM H3 C.H.A4. H JKHAKOCTbIO, IPOXoAslLell N0 3MeeBHKY.

Ounpepenstor napaMerpnl CorviacHo nocrpoenuto. Tlapamerputtosek /', 3, 4°, 5, 5,
7, 9 naxopsT ro TaGauuaM nacblueisbx napos. Cregyer nOMHITL, TG AaBielile B
TOUKAxX § 31 7 OCTaeTcA paBHBLIM AaBJIEH MI0 KOHAEHCALlUH, a OCTaJibiibie IaPaMeTpPhl CoOT-
BCTCTBYIOT TemiepaType, fpH KoTopoll oHl onpesensiorcs.

[lapamerpot Touek 1, 2, 4, 6 1 8 uaxoaT mo AuarpaMmam.

flpamep OnpenenuTs napamerpul XJajareiTa AAA BCeX TOYeK UNHKAA RpyXcTynen1atoro
CxaTHA, XapaKTepH3yeMoro ftemnepatypamn fp = —40°C, ¢, = 35°C, ¢, = 30°C, f,, =
= —30° C. [lpomexyTotuoe oxNamaente rnonuae, NPOMEXYyTOUHHA cocyl CO SMCEBHKOM, XJal-
areyT -~ aMMHak,

10 ra6anuam nacnilennbix NapoB olipefensieM AaBachusn: kunenus po = 0,072 MIla; kou-
mencauHn p, == 1,35 MIla.

TlpomesxxyTovuoe paBaenne

pope= V0,072 1,35 =0,31 Ma.
.

JTOMY AaBJIeHHIO COOTBETCTDYeT TeMnepatypa fp, = —8°C. i
TeMmneparypa ua BHXOJe aMMHaKa H3 3MeeBHKa NIPOMEXYTOUHOTO cocyla f; = —5°C, Crpo-
_HM IHKJ B JHarpaMmMe, OlipeflenfieM MapaMeTpu XJajarenTa M 3atocHM #X B T7aba. 5.3.

Ta6anwua 5.3

Homep TOuKH t, °C p. MMa v, MY/KF Lok ke bs, ww/(kr-K) Cocrontie
4
v - —40 0,072 1,85 1626 9,44 Cyxoft _ lacu-
’ UleHNBITI 13p
1 —30 0,072 1,62 1650 9,5 Ieperpettiii
na
2 70 0,31 0,53 1860 9,56 Topme )
3 —8 0,31 0,39 1673 8,92 Cyxoft mnacu-
leHnbifl nap
4 100 1,35 0,13 1890 8,92 Meperperufl
nap
LY 35 1,35 0,96 1709 8,4 Cyxofi nacu-
wenuuf nap
1 35 1,35 0,0017 583 4,75 Hacuiwennan
MHAKOCTD
5 30 1,35 0,00168 560 4,68 llepeoxnax-
ReHAA  HA-
KOCTb
6 —8 0,31 0,055 560 4,74 (x=0,14)
7 -5 1,35 0,00155 396 4,1 IMepeoxaax-
: nenuas  Kna-
KOCTb
8 - —40 0,072 0,18 396 4,2 (x=0,12)
9 —8 0,31 0,00154 382 4,05 Hacuwennan
WHAKOCTD -
Y94 : /
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TENJOBON PACYET OHOCTYIOEOYATOR XOJOAHJILHOR MANIAHB! H TONBOP
KOMIIPECCOPOB. XAPAKTEPHCTHIKY KOMIOPECCOPOB

Hcxomnnimi paunbiMit 405 TenJoBoro pacuera xoJIOAHJIbHO{ MaLIHHBI ABJRIOTCS

HArpyaKka ma Komitpeccop, onpejeJsieniasi npit pacuete TelJIONPHTOKOB C y4eTc
notepp B cucreme (cMm. raasy 3);

TEMIEpaTypHblil pexxuM paGoTwl (cM. raasy 5),

BHA XJiajareiTa.

B nacrosiee Bpems HauGoJsiee pacripoCTPaHeHIIbIM XJIAAareHTOM AJA XOJOMII
IbIX YCTAHOBOK PacilpefesHTesbibiX H NPOH3BOACTBEHHBIX XOJOANILHHKOB fABJsAE!
cst ammuak. [IpHmeneHue X1agoHOB CAEPMHBANOCH MHOTHMU IPHUHHAMH, CPENH KOT:
PbIX OCHOBHBIMH MOXKIO CUHTATh BLICOKYIO TEKYUECTh XJ/1aareHTa (a NoToMY TP YILHOCT!
cpA3anube’c ofecrieyeHHeM NJIOTIOCTIE CHCTEMB) H BbICOKYIO CTOUMOCTL. [lo mepe pa
BHTHst TeXHIKH MO0 OKILAATh GoJlee LIMPOKOro HpHMeHeHHs XoJOoMVIbHRX Mauli
paGoTatolHX a XJajolax, #a pacnpeneNHTe/blibiX H NPOH3BOACTBENHBIX XOJOMILI
HHKax, uTo GymeT cBsi3ano ¢ OOLIHM POCTOM KYJAbTYPHl 3KCIJyaTaltHH.

B npouecce pacueTa cjenyeT oHpeseHTh;

1) onuichiBaemblii 00beM, 110 KOTOPOMY BbIGHPAETCst ONHH HJIH HECKOJIbLKO KOMIIpe:
CopoB;

2) 3(xpeKTHBIIYIO MOULIOCTL Ha BaJy KoMmiipeccopa AJIst MPOBEPKH NPHromioc!
SNEKTPOABHraTe/ist, HOCTaBJsIeMOrO B KOMIIEKTe ¢ KOMIpeccopoM;

3) TennoBoil NOTOK B KoiineitcaTope (444 pacyeta Ui noibopa ero).

OtocTy HenuaThiil KOMUPeCcop MOMIO NPUMEHATH B J0BOJbLIO LIKPOKOM AHal:
3oiie paGoyHX YycaoBHil, OrpaHH4liBalOT BOBMOMHOCTD NPHMEHEHHSt OHOCTYMeHY:
TOro Komilpeccopa TemniepaTypa HarHeTaHHSl, KOTopasl He fO/DKHA npeBblwaTh 1607
i Pa3s’HoCTb aaBnettuil py—p,, KOTOpas A/t COBPEMEHHbIX HOPLIHEBLIX KOMOpeccopo
1e jloJkia npeBbiwath 1,7 MIMa. B Mawiunax npeabiaylikx cepuii pasuocTsb AaBJelt
orpanuunBasach pennuiuodt 1,2 MIla, a creneun catus pu/pe = 9-

Mo sanannoMy TemMrepaTypHOMY PeXHMY CTPOHTCS HHKJ B JHarpamie H Onpet
JISHOTCA MapaMeTput XJlajarenTa, tteo0XoQHMbIe AJSl [TOCNEAYIOULX pacyeToB.

PacueT npou3poanTcst B cleayiouleil HOCNefoBaATeNbHOCTH.

1. Onpenensnwr Xo01040NpOH3BOAHTENbIOCTL ¢, (B KIL#/Kr) 1 Kr xJsapareura

Qo= iy — 4. \ 5.1

B xo/ioAHNbibIX MaLisKaX, paGoTalowix Ha aMMHaKe, NPHHIMAIOT, YTO U3 HClapr
TeJIsl BBIXOJAHT CYXoii HachlleHHbIil lap (neperpes napa NPH HCOONL3OBaHHM peryJs
TOpOB neperpeBa He OKasblBaeT CYIECTBEHHOro BJHsMHA Ha pacueT, HO MOMeT Obll
np# 1ncoGXoanMocTi yuteH). B xosnoauabHeix MainunaxX, paGoTalollMX Ha XJ3aLoHa)

‘ meperpeB Napa Ha BbiXoJle H3 HCOAPHTENst YUMTbIBAlOT OG3aTesbHO.

2. PaccunTbiBalOT MaccoBblii pacXxofl Napa — MaccOBYKD nNomady Komnpeccop
(B Kr/c)

%

Qo

M= 6.7

rae Qy— Harpyaka na Komnpeccop ¢ y4etoM norepb, KBr.

3. OnpegensiorT oGbemublii pacxol napa — oGbeMHYI0 Nogayy KoMnpeccopa !
Mm3/c) .
Vy = Moy, ..

_ TRe vy — yaenbHufl 0GbeM BCacHBaeMoro mapa, M3/Kr.



4. Tlo rpaduxy (cM. puc. 5.5) naxoaaT koahuuHeHNT nogadil KoMnpeccopa B 3a-
BHCHMOCTH OT CTENEHH CXaTHS Pu/py, THNA KOMOpeccopa H XJajJareHta, Ha KoTOpPOM
GyAeT paGoTaTh KOMIpeccop.

5. OnpenensiorT onHchiBaemblfi 00beM Komipeccopa V (B M%/c)

Vl
V= . 6.4

Tlo sToMy ofGbemy NONGHPAIOT OAHH HJIH HECKOJIBLKO KOMMpPECcopoB COOTBETCTBYIO-
mero pasmepa. KosnuecTso KoMIpeccopoB LO/MKHO ObiTb COrJIacoBaHO C XapaKTepoM
paGoTH YCTAHOBKH, CTENEHLIO HePABHOMEPHOCTH HATPY3KH: NPH NOCTOSHIILIX HArpys-
Kax Jyuule uMeTb HeGOJIbUIOE KONHYECTBO KOMmpeccopoB GoJbuloro pasmepa, INpH
nepeMeHHbIX — HECKOJIbKO KOMMNPECCOPOB MeblUIero pasMepa, YTO MO3BOJIMT HOMY-
4uTL GoJiee TO4HOE COOTBETCTBHE XOJIORONPOH3BOAHTENLHOCTH TenJsoBoll Harpyake.

6. Buouucasot teoperHyeckylo (annabatiylo) MomHocts N, (B KBT) KoMnpeccopa
Ne== M (ly— ). (.5)
7. Onpesnesiot LeACTBETENbHYIO (HHAMKaTOpHYI0) MomHocTh N, (8 KBT) koMnpec-
copa
Ny

N, o= R (5.6)
M

rae n¢ — HALHKAaTOPHHI K.n.A.

Hdnsa Geckpefinkondunx KOMOpeccopoB HHAHKATOPHBIA K.[L.JA. MOXIIO PHUHHMATDb
0,79—0,84. Béablune 3r1avenna Ko3pQUUHEHTa OTHOCATCA K Gosiee KPYNHbIM KoMnpec-
copam,

Ilis MaJblX H CpeHHIX KOMIIpeccopoB, paGoTaloUlHX Ha XJajonax, HILAMKATOPILIA
K.N.J. MOXHO NpHHHMATh B mpepenax ot 0,65 no 0,8.

8. PaccuntbiBaior a¢xpekTnBHYI0 MOwHocTh N, (B kBT) na Bany komnpeccopa

Ny

Ne= . (5.7)

[ d
Mn

The My — MeXaHHYecKMA K.n.A., YUHTHIBAICWHA NOTEPH Ha rpeHHe,

IOna kpynubix GeckpeilukonublX KOMNPECCOPOB MeXaltHYECKHA K.M.A. MOMi0
npuguMate ot 0,82 jo 0,92, nn1a Masblx H CPellHHX KoMrpeccopoB, paGOTaromIiX Ha
xjanonax,— or 0,84 o 0,97, npuuem GosbLiue 3Hauenus KOIPPUILHEHTOB OTHOCATCA
K GoJibLIMM NO pasMepaM KOMIpeccopaM.

[Mo sdxpekTHBHON MouuwtocTH NOAGUPAIOT SJICKTPOABHIaTesb KoMnpeccopa ¢ 8a-
nacoM MowwmocTH 10—15%. 310 yKasaliHe HEe OTHOCHTCA K BCTPOHHbLIM IJIEKTPOLBH-
raTesisiM, MOLLHOCTb KOTOPbIX MOMET OblTh 3HAYHTEJNLHO MEHbIUE MOLLIOCTH, HeolXo-
AHMOM Uil npHBOAA OTKPLITOTO KOMMpeccopa.

9. Onpenensior Tennosoit norok Qy (B KBT) B KotaencaTtope:

a) LeHCTBHTe/JbHbIH C Y4eTOM NOTepb B IpOuecce CXKaTHA

Q= Qo + Ny 6.8
v )
6) TeopeTHyecKHN NO pa3sHOCTH YAE/LHbIX SHTAJbNMA B TEOPETHYECKOM UHKJE C
YueTOM IepeoXJIaMAEHH B KoHleHcaTope
Q“mM((,—‘g). 82) .

% /




Ge3 YueTa nepeoxJlaMacHHs B Kol jeHcartope
Qu == M (i — f37). 6.

Tennosoft tloTok B KoHJAeHcaTope, oupeseentblit no ¢opmynam (5.8a) u (5.¢
GYZET HeCKO/BLKO MeHblie, YeM paccuHTaliHbli no gopayde (5.8) ¢ yuetom notepb B 1,
uecce cxatun., B KypcoBbIX M guNJIOMHBIX MPOEKTaX PEKOMEHAYeTCsl NPOH3BOM
pacuer no dopmyne (5.8).

Qg K81 Q,,%8r. Qo,xBT
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Pue. 5.3. 3aBHcuMOCTb X0N00N POH3BOHTENBHOCTH CPeH X KOMIIPECCOPOB OT TeMNepaTypH K:
HuA NpH paGoTe Ha xJAanone-22 (g), xnapoHe-12 (6) H amMuake (). .
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Puc. 5.4. 3asucumocrs Puc. 5.5, KosdpduulienTn nolaum
XOJI0AONDOH3IBOHTENBHO ~ KOMnpeccopos:
CTH Kpynlibx Komiipccs 1 — coBpeMeHHHNX  OeckpeAuxondHLL, 2w
cOpo8 OT TcMIlepatyphl BHHTOBHX OycTep-xoMnpeccopon; J — BBHTO-

Bhx; 4 — paloTamOilEX Ba xaapoHe-22; § —
POTBUHONHHX; 6 — MaANX, paboTapuwex ns
xaanone-12,

Klinteitha,

4—198



Io npupeneHHoli MeTONMKe MOryT NpPOH3BOAHTbCA TENJIOBOf pacueT W OoaGop
KoMnpeccopoB AJf1 YCTAHOBOK J10GOI NPOH3BOATE/IbHOCTL,

OuxnocTynen4aThiii KOMIPECcop MOMXHO BHIGPATh TaKKe 1o CTaijapTuodl xosono-
HPOU3BORKHTENLHOCTH, KOTOpast YKasana B TeXHHYECKHX XapaKTepiCTHKaX Komipecs
copoB. [Ins 3TOro nepecuuThBAOT X0JOAONDPOH3BOAMTENLHOCTL H3 paGouux ycloBiil
B cranfapTubie. Moxsiio BuiOpaTh KOMIIPECCOp, Onpefe/s €ro HpUroAHocTb 0o rpadH-
KY 3aBHCHMOCTH XO0JIOAOUPOU3BOJHTEJILHOCTIE OT TeMuepaTyphl Kunctis. Takie rpa-
QuKH (puc. 5.3 1 5.4) sIBANOTCS COCTaBHOII YACTLIO TEXHHUECKOH XapaKTCPHCTHRH
KoMminpeccopoB. ODTH METONHKH YHHBEpPCAJbiibl.

Ha npeanpustusnx toprosan u oGmecTBenHOro NMuTAliisl 4acTo HpUMERAIOT APY-
ryio MeTolliKy foafopa Komipeccopa, 3aK/odalomylocs B npoBepke pexciMa paGoThl,
KOTopblff YycTaHapinBaeTcsl B KaMepax, OGC/AYMHBAaeMbiX BbiGpanioii x0J0xHMbHOI
Mawnioit  (cm. c.  134—144).

XapaKTepuCTHKH fOPIIHEBbLIX KOMNpPECCOpoB NpHpeneHst B TaGhi, 5.4 u 5.5.

lIpimep pacueta onHoCTYNEKUaTOro0 Kommpeccopa, ITpou3secTi TensnoBol pacyeT X0J0Alb=

HOR MawHHW 1 nono6paTh KOMIIpECCO(g, ecqiH 3allaHbl X0A040Nnpou3BoNuTenbkocTs @y = 200 kBT,
TeMneparypunii pexum (b = —22°C, f = 36°C, ¢; = 31°C, by, = —15°C), xnanarent —
aMMiaK,

IMapameTpu X1aaarenrta As STOM0 TEMIepaTy pHOTO pextliMa ollpedeenn panee (cM. Taba. 5. 1).
Llukn H3o6pawen ua phc. 5.2 a, 6.

Pacyer komnpeccopa mpou3poAuM Ino ¢opmynam (5.1)—(5.8).

1. Xonogonpouspoantesbuoctb 1 Kr aredra

¢o = 1654 — 564 = 1090 xdx/kr. 6.9
2. Pacxopn napa
200
= = . 5.10
Tog0” = 0+183 kr/c (6.10)

3. O6bemuni pacxof napa
V,=0,183.0,7=0,128 n3/c. (5.11)

4, Ko¢prunent noflagn KoMnpeccopa onpeaesnseM no rpapuky (puc. b5.5) ana Geckpeftuxond-
HBX KOMIPeccopOB HOBOH Ipajallid B 3aBHCHMOCTH OT cTelleHH CKaTHA:

1,3 . .
L L3 g 6.12)
Po 0,17 -
A =0,58.
5. Ounncupaemuii oGbeM
0,128
Ve — = 0,22 m%/c. 5,13
0,58 fe ©.19)
Mo oromMy ofnemy B 7a6a. 5.5 noaGupaem Tpu kommpeccopubix arperara A110-7-2 (puc. 5.6).
¢ ofbemoM, onuchbiBaemmm nopuizeMm, V = 0,0836 m®/c npu vactrote Bpawenns Bara 24,5 ¢l

CyMMapHuil o6neM, onHchiBaeMbii NOPWHAMH TPeX KOMIPECcopod, coCTapafer 0,25 mM*c. llamu
NPARATO TPH OJHOTHIHHX KOMIpectopa ¢ 06BHEMOM, HECKOALKO GOAbLUKM, ¥eM 37O Tpefyercs No
pacuery. B fansOM ciydae Takoe peilleniie MOXKHO CYMTaTb onpaBianibiM,

6. Teoperwdeckas MOLLIOCTb KOMIpeccopa

N, = 0,183 (1985 — 1670) = 57,7 &kBr.

7. JeiicTBHTEIbHAA MOULHOCTb KOMApeccopa

57,7
=1 70,3 xBr.
Ny 0,82 i
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Hrankatophnuil . 0. 4. NpHuAT no cpefineMy 3HaYeHHIO.
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Puc. 5.8. ¥cranosounble pasmepbl KoMnpeccopHoro arperara A110-7-0 (s ckoGkax yKa3anu pa
poi  arperatos  Al10-7-2 a 1AI110-7-2): .
1 — Gaon npuOopoB; 2 — BENTHABL AANA 3BUPABKA MaCA3; 3 — AHHHA HACHETBHNA D,GS; 4 — JHHHA BCACH
’. psnua D100,

Motnuocth SA€KTPOABHTaTeNs], KOMIJIEKTYlOUlero KaXABA arperar, cocTasaser 551
T. €. MMeercsl 3anac MOULIOCTH, TaK Kak ma Kawablil arperar NpH 3ajanublX yCaoBHAX TpeGy:
ABHTaTeab MowlnocThio 30—32 kBr.

9. Tenaosoii noTok B KoHAeHcatope

Qy = 200 4 70,3 = 270,3 kBr.

Ha stom pacuyer MoXno 3akouuntb, [lad cpaBHenHs ONpeAESHM TeNsOBOR MOTOX B KOHAM

Tope no ¢opmyaan (5.8a) u (5.86).
Ecan xnanarenT nepeoxaaxiaercs B Koltjencarope, TO renaosoff notok

. Qi = 0,183 (1985 — 564) == 260 kBr,
€caH XJIajarent ne NepeoxJaXaaerca B Kouaencarope, T0
Qi = 0,183 (1985 — 588) = 255,7 kBr.

Jlerxo ycranosuTb, 4ro Tennosofl HOTOK, onpenesennnfi ¢ yuerom noteps 8 geflcrantent
npollecce cxarHf, Gyaer Gonbwe, seM pacCuBTainnuii 0Q APYTHN HOpNYaaM.



TEINJIOBOX PACYET XOJOONJIHLION MAIMHHELI IBYXCTYHEIIYATOIO CIKATHA
H HOogsOP KOMHIPECCOPOB. XAPAKTEPHCTHKII IKOMUPECCOPOB

UtoObl MoOMyuHTh HUBKYIO TemMnepaTypy B oXjaskiaemplx OObeKTaX, IOHIKAIOT
TeMNepaTypy H JaBjeliue KHNenust XJjagarenta. Ilpu 3ToM yMelbwaercs xoddxpu-
UHenT fIOJauH W XOJIOAONPOU3BOAUTENLHOCTE KOMIIPEccopa, BO3PACTaloT HArpysku
Ha MEXaBI3M JABHIKClMA, NOBLILACTCS TeMiepaTypa B KOHue fpolecca CxaTHs, 4TOo
MOMET NPHBECTH K HapyweHno paboThl cHCTEMBl CMa3KH Ii APYLHM ICKEAATeNbHbIM
nocjeAcTBHAM. [Jo3ToMy napameTpoM, OrpaHHuHBAIOUINM BOSMOMHOCTH OJUIOCTYHEH-
4aToro CiKaTHsi, fBJseTcs TemnepaTypa HarHeTaHus, KOTOpas B COBPEMCiliiblX KOM-
npeccopax He fo/ukHa npedbiwate 160°C. Ecan tempieparypa B KOonue npouecca cxa-
THSI OKQ)KETCH BEHILIE YKA3allofl, NEpPeXOiST Ha ABYXCTYNeH4aToe CiKaTHe.

B aByxcrynen4arsiX ycTaHOBKaX XJaJareHT MOCAEL0BATENbIIO CHHMAETCS BiiauaJdie
B CTYNEHI HH3KOI'O JaBjeHus (C.H.A.) OT AABJEHHs KHOEHWSI P, A0 11POMEKYTOUHOIO
Pups @ 3aTEM NOCJIE OXJA/KACHHS — B CTYII€HH BBICOKOro JapJenns (c.B.A.) OT upome-
JKYTOUHOrO JI0 JABJCHUS KOHACHCAUHH Py, B XOMOAMJIbLHLIX MallliHaX, paGoTalouHX
Ha aMMHaKe, NOJIHOE NPOMEIKYTOYHOE OXJIAXKACHHE flapa nocJje C.u1.JA. OCYULeCTBJsieT-
Cs1 B MPOMEXYTOUHOM COCYJE aMMHAKOM, KHISILIUM NHpH NMPOMEXKYTOUHOII TeMnepary-
pe. DTOT e aMMHAK OXJIaM{laeT 3MECBUK NPOMENYTOUHOTO COCYa, 10 KOTOPOMY Npo-
XONHMT MHAKHA aMMHAK OT KOHIEHCATOpPa K peryJiipyloueMy BeHTHmo. B pesyanTaTe
TEenJIOOOMCHA MHAKHI aMMHAK nepel PeryJHpPYIOHUIM BEHTHJIEM Nepeoxaaaaercs.

HMcxoaubie naHHbIe 118 pacueTa XOJOAHJIbHON MalliHHbl ABYXCTYNEHUATOro CxaTiis
TaKHe Xe, KaK U JJIs1 OJHOCTYNEeHUYATON MaUIHHb;

Harpyska lia KOMIpeccop;

TemrnepaTypublii pexuM paGorer:

BIlJ XJajaredia. )

Tpebyercs onpele/uTe onHcpiBaeMmble OGbeMbl Kamaofi cryneni, sdpexTuBHYIO
MORIHOCTDL 112 BaJly KOMMNpeccopa KaXKA0H CTYNEHH H TEMJIOBoi NOTOK B XolAecaTope.
. Tlpexne Bcero, ycranapjJuBajoT HEOOXONHMOCTb nepexoia lla ABYXCTYMNeluaToe
cxarue, g 3Toro Ha AMarpaMme HaHOCST TOUKH HayaJa H KOHUA NPOUECca CKaTHH B
WHKJe oAHOCTyneHyaToro cxatus (npouecc /—2, ¢cM. puc. 5.2, a, 6) H onpeaeasior
TemnepaTypy B Touke 2. Ecan 3Ta Temnepartypa npesbiwaer 160°C, nepexonsT ua ABYX-
cTyneiiyatoe cxaTie. Onpenelisior NPOMEIKYTOUHOE AaBJAeHuHEe H Temneparypy, a Tak-
Ke TeMmIepaTypy Ha BbIXOfe W3 3MeeBHKA NpPOMEXKYTOUHOro COCYJAa, a 3aTeM CTPoAT
UWHKJ B JHarpaMme H OnpeaessiioT napaMerpel XJajareHTa Bo BeeX TOUKaX UHKAA, KO-
TOpbie 3aiocat B Tabauny (cM. c. 92—94).

Pacyer aByxcrynenuaToro KomMnpeccopa BedeTcs Al KaxJAof cTynesH B onpejle-
JieliHol Noc/Je10BaTebHOCTH.

1. PaccunteiBaloT XoJ0A0NpOH3BOAMTENBHOCTL 1 Kr xnafarenTa gp (B xJLx/kr)

Qo= by — s, (5.14)
2. Oupenenasiotr pacxox napa B c.H.A. M, (B Kr/c)

M= (5.15)
dn
3. Haxopar pacxox napa B ¢.8.a. M (8 Kr/c)
lsg—1,
Uo— ) (1—x0) 1
102 o .

M=M, (.16)




CrnienyeT umerh B BiAy, YT0 (f3—ip) (1—xg) = iy—i.
4. Onpefeasuor oGweMiblii pacxon Hapa (B M%c);

B C.IL.A.

Vn.n.n = Mwy;
B C.B.A.

Vn.a.n = Muy,

rie vy B Uy — YReqabHHl 06beM napa, BCACHIBAeMOTO COOTBETCTREHHO C.B.A. ® C.B.J., M3/K(
-
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Puc. 5.7. YcTranonounnie pasmepH KomnpeccopHoro arperata BX130-7-6 (AH130-7
BHITOBWM KOMIPCCCOPOM:

{ — womnpeccop .2 — macacoraeantenp; 3 — macnooxsanuteny; 4 — Gnox npadopos; 5§ — saextpon:
Tens; / — AHHHA BcachBalHs D'l25; [ == nnxA Harheranua ’l X

5. Ilo rpaguky (cm. pie. 5.5) onpenensior KoadxpulieHtsl nofauyu aas
CTyneHi B 3aBHCHMOCTH OT CTENenil CxaTHA; Mis C.H.A. P, a1s c.b.a.
Po

Ipi onpenenemitil Koaxpuuienta nojauil HeoGXOANMO YYeCTh THI KOMIp
6. PaccunrsiBaioT onnckiBaembiii o0beM (B M%/c):

C.II. A,
. VJLH.I! .
u.n Au-u
C.B.A.
v - Vn.n.n .
e )‘n.n

[To BbiuncaeHHBIM 0GbeMam NMOAGHPAIOT ABYXCTyneHuaTHii komnpeccop. Ko
THBIIOE BLINOJIHEHHEe KOMNpeccopa MOXeT OhiTh Pas/IHYHLIM; 3TO MOMET OLITh Koy

e e



cop ¢ ofLliM GoX-KapTepoM, B KOTOPOM OGBbeAHHEHBI CTyNeHH HH3KOrO H BBICOKOTO
AaBrenus, W KoMnpeccop ¢ obiieit pamMoil, K KOTOPOR KpensTes UKAHKAPH! Pasiiny-
liore AuaMeTpa (4J1s C.H.A. M C.B.A.), HJIH CHCTEMa H3 ABYX KOMOPECCOpOB OANOCTYMNel-
YaTOro CXAaTHA, B KOTOPoH Kommpeccop GOJIbLIETO pasMepa siBARETCA CTYNEHbIO Hi3-

I KOro, a KOMIIpeccop MeliblIero

W 3 4T pasmepa — CTYNeENbIO  BLICOKOrQ

S [ Aasncuus. B nexotopuix cayuasx

2 IJst C. H, A. HCNOJNBL3YIOT Hopul-

: -———~»{ Hl-+ 1 l1esble KOMIPeccopsl C ypesilueli-

F- 1 HLIMH JHAMETPaMH  UHJHILAPOB,

B3 =1 — | He paccunraniple Ha BLICOKie
== =

CTENeHH CxKatH.
7 B nacrosiuice Bpemst npomblil-

'

] oRE o JENIIOCThi0 BLbIiYCKaIOTCsl arpera-
Tbl  ABYXCTYHEN4aToro  CiKariid,
3
3 H i ok Z
' 230
=35t /.
20
425 /
e 1025 Puc. 5.8. Heyxery- 190 21
* feHyaThll KoMnpec-
+ 70
p AN § copuwil  arperaT ! 1/ /
: Q% ND AI90-3: 150 /
N 7 1 — womnpeccop 1110 / Z
7 i AN [ (c.B.a.); 2 — KOMnpec 130 4
N =X \ cop PB%  (c.u.n.); /
3 — MacnooTaenHTenb 110
3 7 1 ctynenu; 4 - wMac-
o | aootnennteab 1 cry- 90
2 VRN gcuu; .;» —yum'r nspu- )
opos CTY NelH; 6 —
| NE T u?nGupon 1T cty- ~55 ~80 -45 -4 -35 to
(e ﬁﬁéﬂ nenw; 7 — npnGop yu-
= T tacioamo] Pic. 5.9. 3aBliCHMOCTD
. cH.. Dyi25; J] —na- _XOROROOPOH3BOAKTENLIIO-
i ruetanue cai.a. Dy65; CTH arperaTtos  ABYXCTY-
7 11l —  Harierauue NeHyaToro CxaTHs oT TeM- -
[/ c.B.l. Dy65 IV — nepaTyphl KHNeHhus:
BCACHBalKe C.B.A.- I—=AJL 130-7-4;
,65. 2—-AJ 90-3.

BKJIOUAIOLLHE KOMPECCOp HH3KOH CTynenH, KoMNpeccop BLICOKOH CTynedH, npome-
JKYTOUHBLH COCYL, NYCKOBYIO U peryJHpYIOuyio annapaTypy 1 ipyroe ofopynosauiie.

B KauecTBe C.H.A. npHMEHAIOT BHIITOBbE H pOTALHOIIHbIE KOMIIPECCOPH!, B KayecTse
c.B.l. — nopiuxenuie Komnpeccoput 1110,

B arperartax asyxcrynenuartoro cxkathsi AJ1130-7-4 B KauecTBe CTYneiH HH3KOro
JaBJEHHA HCTOJIB30BAH KOMIPECCOPHEKLH arperaT ¢ BUITOBLIM Komiipeccopom BX130-7-6
(AH130-7-6) (puc. 5.7). CTynennto BoicOKOro naB/eiins CJYXHT KOMNpeccopHklil arpe-
rat Al10-1 ¢ xomnpeccopom [1110. B xomneKT nocTaBKH BXOAHT MPOMEKYTOUHBLN
cocya CITA 600 (cm. puc. 5.13). '

B nsyxcryneuuartom arperate A190-3 (puc. 5.8) na obwefl pame CMOHTHPOBAiLI
POTALIIOHHLIA KOMIpeccop cryneHH nuskoro nasfeHust PB90 ¢ anekTponsuratesien,

. i
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nopiuHesofi Komnpeccop CTyneHu Bbicokoro massienust T1110 ¢ snexTpomeuratc
IBa MAacJOOTHC/HTENsA, WHTbl NpHOOPOB KawAofl CcTyneuu W Apyroe oGopyaoB:
C arperaToM NoCTaB/ACTCA NpoMexyTounsiit cocyn CITA 600.

XapaxrepHCTHKH ABYXCTynepuatnix arperatos AJ1130-7-4 u ANI90-3 npen
Jersl B Ta6a. 5.6, a 3aBHCHMOCTDb XOJONONPON3BOAMTE/ILHOCTI OT TeMNepaTypsl ¢
LA — pa puc. 5.9,

TaGuanu
. AMd130-7-4 Al19-3
Noxasateny
c. H. A c. B, 1 C. H. A ¢. B. I
X02000NpOK3BOAHTEALHOCTD
npn  cueundllKaultloOHiiom  pe-
wime:  fg= —40°C, £,=35°C
kBt 157 110
Mxkan/q 135 95
Cymmapnan  sdxpexThbnas 90 65,5
MOUHOCTL MpH  9THX  yCJIo-
BHAX, kD1
CyMmapiian  ycrauoaenuas 135 15
MOUUIOCTb  9JIeKTPOLBlirale-
nefi, wBr
Mapkl arperatop (komnpec- | Arperar Arperar Komnpeccop Kowunpec:
copon) AHI30-7-6 All0-1 pOTaRHOH Kb nopiiten
PBE90 i
OnucuiBaemuiil o0bem )
mi/c 0,236 06,0836 0,179 0,0835
M3 /a 850 301 645 30t
Yactora BpalleHuA CIIHXPOH-
wan
¢! 50 25 25 4]
06/ mMun 3000 1500 1500 1500
Pacxog Macaa XA-30 nan 0,1 0,06 0,3 0,0
XA-23, kr/u
Pacxof soan lia OXAaaxaelHe 8,0 1.0 1,5 1,0
KoMmilpeccopos, M3/u
Mpuvweaannna: 1. ArperaTul ABYXCTYNeHYaTOFO CXKATHA KOMMICKTYIOTCH MPOMeNY -

cocyaoM CITA 600 co wHTOM aBTOMaTHKH.
2. PorauHOHHHIA KOMMpeccop paccuirad Ha pa6oTy npw
BcactiBBiika He Gonee 0,3 MIla (3 krc/cM®) M cTemenr cxartHA He Gosee 6.

pasHoCTH

namsennil maruert

EcAH ne yaaercs Bu6paTe KOMIPeCCopbl C pacyeTHIMH OMHCAHHBIMI 00be
TO B IIPOMEX YTOYIIOM COCYJ® YCTANOBHTCA JaBleHiHe, OT/IHYHOE OT PacueTHoro
cTouTeBHbIE paloule napaMeTphl MOXXHO ONPEAeNHTb NpU HeoOXOAHMOCTH
‘POULIM PACYETOM, iICXOAsl H3 peasiblioro coOTHOUellst 00beMOB.

7. Onpeniensiior TeOpPeTHYECKYIO MOLIHOCTE Komnpeccopa (B kBT);

C.H.A.

C.B.a.

NT.H

N

T.8-A

I

= M, (ig— iy .

=Ml —1y).



8. PaccunTpiBaior meficTBUTENbHYIO MOIHOCTL Komnpeccopa (B KBT);

C.H.A.
N
T.HJL
NIH.JI:’—’]':;_' ~ (5.23)
¢.B. 1.
N
Nypy= "2, A (5.24)
Yien

B KypcoBuIXx H IHIJIOMIILIX NPOEKTaxX suepreTHueckHe KosddiuiHeNTsl POTALLIOH-
IILIX H BHHTOBLIX KoMnpeccopos AOIYCTHMO NpHHIEMATbL, KaK AJ4 HOpllJHEBbIX-
9. Onpeneastor s¢xbeKTHBHYIO MOLHOCTL (B KBT); .

C.H.A. :
N
fu.n
en.n — o+ (5.25)
st
C.B.A.
N
8.0
y ep.n .,im o . (5-26)

_ Tlo 3THM MOUIHOCTSM YCTaHABJHBAIOT NPHFONHOCTb 3JIEKTPOABIraTess, NOCTaB/sn-
€MOro B KOMIJIEKTe C arperaToM BbICOKOH H HH3KOH CTYyreHH.
10. Berymcasior Tenvioboll NoToK B KoHAeHcatope (8 KBT).

QH:"QO'f"(Niu.n'*'Nin.n)- (5.27)

TeopeTnueckuit TennoBoil NOTOK B KOHAEHCATOPE MOMXHO ONpENEIHTh MO PaslocTH
© YAGJbHBIX SHTaJbOHi; ‘
OpH HaJHYHH NepeoXJaXKAeHHS B KOHAeHcaTope

Q=M (iy —is) _ (5.27a)
IVTH, €CJH XJaaareHT HE nepeoxjaxKjaeTcs B KoilaeilcaTope, .

Qu=M({,— L5 - (5.276)

TennoBoil noToK B KoHAeHcaTope, onpefeienslii no ¢opmynaam (5.27a) n (5.276),
OyAeT Meubiue paccuntaxuoro no dopmydae (5.27).

Ipumep. TpoH3pecTs Temnosoi pacueT XonofuabHofi MalWdHH H NoaoGparb Kommpeccop,
CCJIN 32]1aHEl XOROAOND OHIBONHTEABIIOCTD Qo = 290 kBT, TeMnepaTypubifi pexum f; = -—-40"8,
1, = 35°C, t; = 30°C, 1, = —30°C, xnajarenT-aMMuaK.

ITo anarpamMmanm ycralaBaHBaeM, uTO NPH OMIIOCTYNENYATOM CIKaTHH TEMNEParyps nariera-
nHa npesticut 160°C, B moromMy npiHilkmaeM ABYXCTyNenuaroe CxaTHe.

OnpegessieM NPOMENYTOUHHE HapaMerpsl, TEMNepaTypy MKHAKOrO aMMiiaka Ha BHXOJE N3
SMEEBHKA MPOMEXYTOUIIOTO COCYAA, 3aTeM CTPOHM LLHKA B AHATpaMMe H HaXORUM NapaMeTpH XJBA-
arenta Bo BceX TouKax UWKJa, [lapamerpw ceoaum B TaGauuy. [an gannoro npuMepa napamerpnl
onpellenenbl paHee (cM. TaGa. 5.3). - Lo

Pacuer nponssoxum no ¢opmyaam (5.14)—(5.27). .

1. XonoxonpouaBoguTensHocTh | K& Xnajaresta

Go = 1626 — 396 = 1230 KIK/Kr.
/
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2, PacxoX mapa B C.H. K.

- X 0,236
1= T30 O Kr/c.
3. Pacxosn napapc. B. I
1860 — 396
M=10,236 . = 0,311 .
(1673 —383) (1 —0,19) 0311 /e
4. OGveMunit pacxon napa:
BC. . A.
rd
Vn-n-n = 0,236 - 1,62 = 0,382 mM¥/c;
B C. B. A.

Vg =0.311-0,39 =012 m/c.

5. Koadduunents nosaun Komnpeccopos onpefensieM no rpadpuky (cm. puc, 5,5) B sanv
MOCTII OF cTefleHil CHATUA B KaXLOfl cTynenu:

Prp
AJid Co Ho A, B CaAyuae HCNOAb30BAlHA BHHTOBOr0 KoMnpecCcopa npd Ccrefleld CXarga——

Po
= 4, 3, xo3pduulient nopaul Ay.q = 0,813
ARA C. B. . B CAyYae HCHOb30BAlIHA GecKpeiitKondHoro noplIAEBor 0 KOMNPECcopa BpH

nelil CXKaThA L. 4,3 koadduulieur nopas Ae.g = 0,78,
Pup
6. OnlcripacMbie 0GbeME:
c.u. 1.
0,382
0™ .81 = 0,472 m3/0;
c.B. R,
0,121
b = —6—'7T = 0,155 m3¥/c,

Mo stum o6bvemam noAGHpaeM ABa ABYXCryNeudatux arperara AJ1130-7-4, Onacupaemt
ofbeM KaKjJoro arperara:
c. i A.
= 8/0:
V, .= 0,236 m%/0;
Vs.zx = 0,0836 m3/c,
Pacueruoe otuotrene o6nenon ’

Vo 0,155

=0,33;
Vi 0,472
¢daxTHUECKOE OTiiowWeile 06GbeMo 2.167 0,35
aKT oe OTijoLeii 50‘472= ,35.

[MpomexyTountle mapameTpHl CyLLECTBeHHO He H3MEeHSITCH,

B xypcoBom u ZiNI1OMIOM NPOEKTaX CAEAYeT BHIHCATL NOJRYIO XapaKTePHCTHKY BHOpa
ro oGopynaosanus.

7. Teoperndeckan MOULKOCTL KOMApeccopa!

C. Hi L.

N g = 0,236 (1860 — 1650) = 49,6 kBt ;



C. B, 4.
N = 0,311 (1890 — 1673) = 67,5 kBT.

T-D.J

8. NeAcrauresbHas MOHOCTh KOMMpeccopa:
C. H. &

49,6

Nlu-n“ W = 62 KBT;
C. 8. J.
67.5 ’
N‘ = W=84,4 KBr.
9. 3ddekTiibHast MOUHOCTD:
c. i. 4.
e ™= 0.85 =172.9 «Br;
c. B. &
84,4
Nepn = 0.85 = 99.3 kBr.

CyMMapH4s YCTaHOBAGHHAA MOU(HOCTL SNEKTPOABHIBTened Wa KaxAuwili arperar cocranasier
135 kBr, uto 3maunTesblo ApeBMllaeT noTpelilylo.
10. Tensonoll MoToK B KonpeHcaTOpe

Qu = 290 4 (62 -+ 84,4) — 436,4 xBr.

Jns cpaBuennsn onpefeliM Tenjosof NoTOK B Konencarope no oprmyaam (5.27a) n (5.276):
€ yueToM NepeoxalkpenHs

Q= 0,311 (1890 — 560) = 413,6 kBr;
Ge3 yuera mepeoxJaxaenHs
”
Qy = 0,31] (1890 — 583) = 406,5 «Br.

B kypCOBHX H RHIJIOMHBIX NMPOEKTax TENAOBOM MOTOK B KOHAGHCATOpE ONpenensior no ofkohl
H3 NpHBeaeHuLXx Popmya, xkeaareasHo no dpopmyJae (5.27).

PACYET U IOJABOP TEINJIOOBMEHHLIX AIIIIAPATOBR

Koupencaropu

Kouzencatoppl cnexyeT nopGHpaTh N0 AefiCTBUTEJbHOMY TEIVIOBOMY MOTOKY,
onpeleeHHOMY NpHM TEINIOBOM pacueTe Kommpeccopa {cM. c. 96 u 106).

Tun KoljicucaTtopa BbléhpaIOT B 3aBHCHMOCTHY OT nasfiauerist yCTajloBKH, YCJIOBIIﬁ
BOIOCHAGKEHHST A KauecTBa BOALI C YYETOM KJIHMATOMOrHYeCKHX NAHHLIX.

B GoabmHHCTBE CAyyaeB A/i8 KPYDULIX H CPeIHHX YCTaHOBOK, paboTalowlux na
pasNyHbIX XJAareHTax, NPHMEHSIOT KOHJCHCATOPHI C BOASAHLIM OXJAMACHHEM —
FOpPH3OHTAMBHbBE KOXKYXOTpybunie. lMcnosbsoBaTh Takhe KOHAGHCATODHI lEJECO-
00pasHo NpH Ha/JHYHH OOCOPOTHOTO BOXOCHAGKEHMS. :

B cnyuae npAMOTOYHOH CHCTEMbI BOJOCHAGKEHHs W3 eCTCCTBEHHBLIX BOLOEMOB HA
KPYNHBIX XOJIOAMJLHBIX YCTaHOBKax, paboTaioilnX HAa aMMHaKe, HCNOJADL3YIOT BEpPTH-
KaJbHble KOXKYXOTpYOHbIE KOHIEHCATOpbI. ’

108
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Inn paflonoB ¢ HH3KOfi OTHOCHTENbHOM BJ2)XXHOCTHIO BO3AYXa pPEeKOMEHpyer
NPHMeNSITh HCNapHTeblibie KOHEHCATOPH.

3Ha4nTe/IbHOE KOJUIUECTBO MaJhiX K CpPeAHNX XOJOAHJIBHBIX MalIKH, paboTaious’
Ha XJalolHaX, KOMIVIEKTYeTCsl KOHaelicaTopaMi C BO3AYIUHLIM oXnaxacHkeM. B cps
C OTpalHYeNIIOCTbIO 3aNacoB BOALL KOHACHCATOPb! C BO3AYLIHAIM OXJIaXIeHHEM JOJIK!
nafiTH WHpoKoe NpHMEHEHHE Ha YCTAHOBKAX JIOGOH XOJIOAONPOH3BOAHTENALHOC)
paGoTaloulTX HA PA3/IHYHBIX XJaJareHTax, B TOM Ylc/e 11a aMMHaKe. Boapyinbie Ko
JeHCATOPbl MOMIO PEKOMEHIOBATh IS YCTaHOBOK, DacnoJIOXeHHbIX B pafoHax
MaKCIMaJbION pacueTioii TemnepaTypofl Bosayxa ue Bme 30°C.

TexHituecKiie XapaKTePHCTHKYI TOPH3OHTAIbHLIX KOMYXOTPYOUBIX KOHJEHCA '
poB npenctaBiecllsl B TaGa. 5.7, BeprHKaAbibX KOXYXOTpYGHuX — B Taba. b
FOPH30NTANbLILIX KOMYXOTPYOlbiX C UapYKHbM opeGpeHiieM TpYG AJIs MallkH, pal
TaouyIX a2 XJajoilax,— B Ta6a. 5.9, 5.10, Bo3AywHbIX AS MaliuH, paGoTaiou
Ha ammHake,— B Ta6a. 5.11.

TaGanua
&% FaGapHTHble pa3Mepu VYenonunie npoxon, sl | ?a} g
Ss % xc i| E
1=
Konpgencatopu 5 g B o ] @ ° - 5 ~ : §,E’ & :
S| % [ s {8 | 5| =2 |&.| & |&sz|¢E
£8 | a | &w | 5= { Zx & g8 | &< g | 885 7
KTI-10 9 408 | 1880 535 760 99 { 50 10 [11/,.1p| 0,16 S
KTT-20 20 500 | 2930 810 310 144 50 20 7b 0,32 o
KTr-25 25 500 | 3430 | 810 910 | 144 50 20 70 0,391 I
KTr-32 32 500 | 4430 8101 910 144 50 20 70 0,62 | 1+
KTr-40 40 600 | 3520 916 | 1000 216 70 25 80 0,63 1"
KTT-50 650 600 | 4520 910 | 1000 216 70 25 80 (0,7 I
KTT-65 65 600 ) 5520 910 | 1000 216 80 25 100 0,885 2°
KTTI-90 90 800 | 4640 | 1110 | 1230 386 80 32 125 1,26 | 3
KTT-110 110 800 | 5640 | 1110 } 1230 386 80 32 125 1,681} 4
KTT-140 140 1000 { 4750 | 1330 { 1670 614 | 100 40 200 2,0 5
KTI-180 ‘180 1000 | 5750 | 1330 | 1670 614 | 100 40 | 200 2,5 6
KTT-250 250 1200 { 5845 | 1520 | 1940 870 ) 125 50 250 3,5 o
KTT-300 300 1200 | 6845 | 1520 | 1940 870 | 125 50 250 4,1 |10
Mpumevanns 1. TpyGu B kounencatopax guamerpom 25x2,5 mM u3 craam 10.

2. Yucao xopoB Bo Beex KoHgeinicatopax 8, kpome KTI-10, B kotopom 10 xopos.
3. MNpegoxpasrrenbitle Kaanans gna Kougencaiopos go KTI-60 sKalountenbHO  HMeioT
aosrufi npoxog Dylb, ana octansibix Dy25. .

Henapurensintil kongencatop MK-125 xonerpyxuun Tinpoxosona npencran:
coGoii TennooOMelnplil alnapar ¢ BOAO-BO3AYWHbIM oxJaxaenneM. On cocrou!
TeiiooOMen oM GaTapen BepTHKA/bHO-3MECBHKOBOro THNA H3 CTAJIbLHLIX IVIAAKHX 1
¢ uJoutanbio nosepxioctd 130 Mm%, (opKollgencaTopa KOJUIEKTOPHOrO Tili
MJIOILAAbIO noBepXHOCTH 32 M? 13 opebpeHHbix TPY6, ABYX BEHTHJIATOPOB € 00!
pacxonom Bosnyxa 7,92 m¥/c (28500 m%/u), neraneit kpennenus. Ilna untencudy
UMK npouecca OXJaxKAenuss BOMbI MEXAY pAAaMH TPYG OXJaX[Iaioliero 3mecr
YCTAHOBJECHb TEIJIOOCMEHHBIE NOBEPXHOCTH 13 JepeBa, NAacTMaccel HAH  Jp)
MaTepHa/oB, HCNOJb3YeMuIX B KaueCcTBe 3anoJIHHTEJeR BOAOOXJANKAAIOWHKX |

IHpell.



Ta6auua 5.8

- FaGaputitie pasMeps JAuamerp npoxoja, MM é'& .
g E2 X
Konpen- o E g bR ]
caTopst n“(g [HameTp wHpIRa 0 & g g
U BhICOT. > *
] i 5 A T O R e I P b
=] S 883 28
50 KB 50 700 920 5500 64 70 32 1,12 2490
76 KB 75 800 1020 5500 96 70 32 1,27 3350
100 KB 100 1000 1220 5000 150 80 40 1,8 4650
125 KB 125 1000 1220 6000 150 80 40 2,2 5590
150 KR 150 1200 1450 5000 210 100 50 2,64 6625
250 KB 250 1400 1650 5500 312 125 50 3,64 10605

Mpumevannna: 1. TpyGu gnamerpom 57X3,5 mM Bunoanennt w3 craan 10 cnokofinofl

nJaBkH.
2. Tlpegoxpanutenbusie Kjaananel ana 50 KB nmewT ycioBHu upoxox Dyls, AR OCTaJIbHBIX
mapok Dy26.

TaGanua 5.9

,r,f,""ﬁ‘:,’f,‘,’, Hramerp Maxcumans-
KounaeticaTopst ncne';;};mocru. oGeualiku. ll"""i,prc‘ Yucno tpy6 | mast warpyaka, | Yucno xoaon
M % XBr
KTP-4 4,8 194 1,0 23 15,4 4,2
KTP-6 6,8 219 1,5 29 21,5 4;2
KTP-i2 12,8 377; 326 1,0; 1,2 86 43,3 4,2
KTP-18 18 377, 326 1,8 8 62,8 4;2
KTP-25 -, 30 404 1,5 135 105 4
KTP-35 40 404 2,0 135 140 4
KTP-50 49,6 404 2,5 135 178 4
KTP-65 62 500 2,0 210 216 4,2
KTP-85 92,5 500 3,0 210 - 322 4.2
KTP-110 107 600 2,5 293 373 4
KTP-150 150 600 3,5 293 523 2
KTP-200 200 800 3,0 455 698 42
KTP-260 260 800 4,0 455 1360 2

[pumeyanHe. B KoljgeHcaToPaX NPIMEHEHH Mejlie HaKaTnble TpyOu AlianerpoM 20X 3 M.

JIns yMenblueHust yHoca BOJAI Haj GaTapeeil 1o XOAy Bo3Ayxa YCTAaHOBJEHbI 3/H-
MHHATOpH (BOLOOTACHHTEIR).

OGuLHit TenJoBoli NoToK KonaeHcatopos 315 KBT npH yae/niom TENJOBOM NOTOKe
gr = 2300 Br/m?. Pacxoa uupxynHpyouleil Bojbl 0,00833 m¥c (30 m*u). Pacxon
ucnapsiomeiica somn 0,6 Mm%y, TabapuTuble pasmepul Kollicucaropa: Ihia —
4830 MM, WHpHHA ~—— 4560 MM, BpICOTa C BEHTHJATOpaMH — 5720 mm. Macca 6970 kr.

Ipu uentpanHsoBauHOl cHCTeME OXxJaMJeHUs UOAGHPAIOT o6 Kollaencarop
Ha BCHO XOJIOAMBHYIO YCTaHOBKY. IIpH JeUEHTPANl30oBaHHON CHCTEME OXJAKACHHIL

’ :
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Ta6auua 510

a8 = . . Y ca0BHBE RPOXOAL, MM AGapHTABIE Pa3Mephl, WM ) 'g.n‘
s2F| SELE | B : §5s
Kongencaropn 5 & £ « o g 2 ) 265
gzg8| 3§ ] 5 % ) 2 z 5 5=
g¥8) g2 | & 2 g g S £ & g gg-
ca¥laf |3 | F | €| & | 8 x| 5| & 33
MKTHP-10 10 { 325 1500 { 60 25 20 50 1850 { 530 665 { 0,0885
MKTHP-16 16 | 325 1500 | 90 40 20 65 1850 { 530 665 | 0,0795
MKTHP-25 25 | 377 12009 | 110 40 32 66 | 2450 | 600 700 | 0,142
MKTHP-40 40 | 426 | 20 174 50 40 ] 100 | 2500 | 640 790 1 0,185
MKTHP-50 50 | 426 | 2500 | 174 50 40 125 | 3000 | 640 790 | 0,2325
MKTHP-63 63 426 | 2500 | 218 65 50 125 | 3000 | 535 790 { 0,212h
MKTHP-80 80 {530 | 2000 { 358 65 50 150 { 2530 | 700 930 { 0,265
MKTHP-100 (00 | 530 | 2500 | 358 80 65 150 1 3050 | 700 930 | 0,335
MKTHP-125 125 1530 | 3000 | 358 80 65 | 200 | 3550 | 700 930 | 0,411
MKTI{P-160 160 | 600 | 2500 } 530 100 80 | 200 |} 3150} 800 1020 1 0,430
MICTHP-200 200 1 600 | 3000 § 530 100 80 | 200 | 3650 | 800 1020 | 0,520
MKTIIP-250 250 | 700 | 3000 } 730 125 100 | 250 | 3650 { 870 1185 | 0,850
MKTHP-315 315 700 | 3500 { 730 125 100 [ 250 | 4150 | 870 1155 | 0,990

Mpumenanne. B xoupencatopax npuMenensl TpyOm ¢ nakatHuiMi peGpani ocoboro Ti
Kougencaropel npegHasuadetinl NPeuMylecTBeHHO AR CYfOBHX YCTAHOBOK.

Hanbo/ee palUHOHA/NbHO NPIMEHEHHE KOMMPECCOPHO-KOWAEHCATOPHLIX arperat:
B nocnearnem ciydae npousBoRHTCS He noalop, a NoBepPOUHBI pacdeT KOHREHCATo:
BXOAALIEr0 B KOMIUVIEKT arperara. :

Pacuer Kougencatopa CBOAHTCA K ONpelefieHitio MJIOWAAH TenJjonepeaaioumed
BEPXHOCTH, MO KOTOPOH NoAGHPAlOT OAHH HJIH HECKOJILKO KOHAEHCATOpOB € CYM»
HOfl NJIOWaAbIO MOBEPXHOCTH, PABHOH pacyeTHOIl.

PaccudTLIBAIOT PACXOX BORbL HJIIL BO3RAYXA H NPOM3BOAAT Noabop HaCOCOB HJAM 1
THISTOPOB 1IN NOBEpOuHLiil pacyeT 060PYLOBANHs, NOCTABJAEMOTO B KOMIUIeKTe

[Mnowazap TenJonepenatomieii NoBepXHOCTH KonpeHcatopa F (B M%) onpepeasno:
dopmyse

Qy - 1000 _
T (

rae Qg — cymMMapubilt Tenjomoll nOTOK B KOHjAeHCaTOPe OT BCeX rPynN KOMOpeccopoB, onpen
HEIT NPH TENJOBOM pacuete KoMnpeccopa, KBT;
k — xosdxbuurent Tefuionepenaul KOHJeHcaTopa (3aBHCHT OT THnA annapata) Br/(u?-K
Ocp — cpennas pasHOCTb TeMNepaTyp MexAy KOHIeHCHDY!OWHMCA XJanaresToM # Oxaa:
weit cpejoi, K

Koadpuunents rensonepenaun Kongencaropos & [B Br/(m*. K)] pasnnunoro
npHBeneHbl HHXKeE.

Koxyxorpy6Guue

TOpH3OHTaJbHEIe A8 aMMHAKa 700—1000

BepTHKaAblIbIE » » 800

fopu3oHTadbIKE ANA XNagoHOB 700
Opocurenshbie 700—930

BosgywHoro oxaamaetus %0



Ta6anua 5.11

Hamua Yueno pagon | OGuee komy- | Fomaanr kapyx- | Fpumepnadt npous- KonnaecTno BeHTH-
TPYG: M TpY6 JecTpo G ol noBepxHoc- BOAHTeAbNOCTH
pyo: Py Py | TH, M penTyanTOpa, M'fo mropos

Auuapa‘ru BO3AYWHOrO OXJdaxXaeHHa MaAoONOTOYHOrO

THna (ABM)
1,5 4 94 - 105 7 t
3 4 9 220 14 2
1,5 G 4] 160 6 i
3 6 141 325 i2 2
1,5 8 188 210 5,6 i
3 8 188 440 it 2

AnpapaTe BO3AyWHOrO OXJAAKpeuwdA ropH3ouraabuoro tuna (ABI)

4 4 282 875 39 uau 75 t
8 4 282 1770 2
4 6 423 1320 33 wau 70 1
8 G 423 2640 2
4 8 564 1740 28 nnn 67 1
8 8 564 3500 2
Annapa‘ra BOaﬂyLUHOI‘O oXJaxjgeHHa 3Hr38r006p83H0r0 TANAa
6 4 564 2650 —_
6 6 846 4000 180—220 -
6 8 1126 5300 —

Mpumenanna: 1. B rabjnue yKasauu MIOWaJAH NOBEDXHOCTH annapaloB ¢  KO¥pouilHeil-

Tom opeGpenus 9. .
2. Aunapafhl MaJONOTO4HOrO THN2 BHIAYCKAlOT KAK ¢ FOPH3OHTAILHLIM, TaK w C BEPTHKANLHLIM

pacnojoxenveM TpyO.
3. B annaparax ABM n ABT ¢ yxsoennoit pauoll Tpy6 yCranoB/eHO gpa BeHTw/ATOpA.
4. Jlokymentauusi Ha annmaparsl paspaGorana BHWHuedremaw.

Tpyu pacuere nJowWAAH Tenonepesaomeil NopepXHoCT MOXII0 BOCMO/NLIOBATLCS
(opmynofi Ans Onpelienenusi YAeJsNOro TEMJIOBOro foToKa (B Br/m?)

qF = kGCp.

Has chagme.nbnux KoHJeHCaTopoB YAenbieil TenjoBoll N[OTOK ¢p = 1750
-+ 2300 B/m.

Cpeniiolo pasioCTb TEMNEPATYpP MOMHO ONPENEJNTE KaK JorapudMiuecKylo, ecau
OTHOUleHHe pasnocTeil TeMIepaTyp NOTOKOB B Hayale M Koillle npotecca Goabise 2,
. HAH KaK apH(MeTHYeCKYIO, €C/IH OTHOLIEHNE 3THX pasHocTell Temnepatyp Membiue 2.
Cpeanas JorapiMuueckas pasHOCTL TeMnepartyp onpeieasercs no (opmyJse

9cp — M ’ (5.29)

2,31g B

- e,

’

112




f

rne Og—pasuocrb) TeMnepaTyp B lauane TenJonepenaiwouielt nosepxHocTR (GoablLiaf pasfioCTs vev
nepatyp):

OM—paauocn; Temnepatyp 8 Koilue TenJonepenaoulel MosepxXHOCTA (MeRbIWAN Pa3anoCThb Te™
iicparyp).

Cpeanans apugmeTHuecKan Pa3BOCTh TeMNepaTyp PpacCHHThIBaeTca (o ¢opmy.

L+ 1,

M=1,— 2

(5.2

rae Iy — TEMnepaTtypa Kouneu‘c'auuu;
{; u ly— TeMrepaTypa oxaaxaalouleii cpeanl, nocrynaloule B KoilleHcatop M oTxoanued ¢ Ko
neHcatopa.

Mo paccuntaunoil niowand NoBEPXHOCTH HOAGHPAIOT KOHAEHCATOP COOTBETCTD

" ollero TMRa (cjieayeT BLINHCATh NOJIHYIO XapaKTepHCTHKY anmnapara).

Pacxon oxsamxzpaioweil Boaut, tocTynawuwerii B Kouaencatop, Vg, (B M%c) Haxon
no ¢opmye
Qe |

it
cplAlyy . 6.

VBA =

rge Qp — cymmapiuil Tennopoil noroK B komjencarope, KBT;
¢ — YAe/ILHAA TEMN0eMKoCTb BoAn [¢ == 4,19 kIlx/(kr « K)}:
p — MJAOTHOCTH BoAW (p = 1000 kr/M3);
Aly, — nogorpes soael 8 Kotaencatope, K.

Ilo pacxoay Boawl ¢ yuetoM 1eoGXOAHMOro Hanopa NHOAGHPAIOT HACOC HIIH HECKO.!
KO HacocoB 1eofxoanmoil npoispoAuTenbHocTH. OGs3aTennHo npeaycMaTpHB
pesepBubtil nacoc.

Io Toft e dopmyie (5.30) MOKHO OltpeRENIUTL PACXOR BO3AYXA AJIst KOHICHCATOD
BO3AYLINIOrO OXJIAXAEHHA, TOIBKO B JOPMYIIy NOACTABNSIOT COOTBETCTBEHNO 3Hauelt!
YAeALHOM TenJOeMKOCTH H IIOTIOCTH BO3AYXA H PAa3HOCTb TEMNEpaTyp MeXay B!
RALNM 1 BLIXOLILUMM BO3LYXOM H2 KOoHAeHcaTope.

Yaenvuan TenfoemkocTs Bosayxa ¢ = | KIx/(kr-K), nsaoTitocTe Bo3gyxa n
temneparype 20—35°C p = 1,2+ 1,15 kr/m®

B KypcoBbX H AHOJOMHBIX NPOEKTaX cjeiyeT onpeleiaTh TenioBoH NOTOK H n.
Wajib Tenionepenatouleii NOBEPXHOCTH KOuAeucaTopa npH Haulbollee TAKEAHX yC.
Busix paGotsi.

Mpumepn pacuera Konjgencatopos. 1. [TonoGpaTs HenapuTebHuI KOHZeHcarop AAs XO
AHABLHOR MalHis, paboTaloulefi Ha aMMHaKe, XOJIOAONPOH3BONHTENbHOCTLIO Qp == 200 kBt r
t, = —22°C, {, = 36°C, {; = 3I°C, ;o = —I15°C. Tenuosofl notok B Konaencatope Q.
== 270.3 kBr—cM. npumep pacuera olHOCTYyRen4aroro Komnpeccopa (c. 101).

[Tpu pacuere napaMerpos Gull APHHEAT HCMAPHTENbHBIA KOHACHCATOP C yAeAbHHIM TeNnaor
noToKom gp = 2000 Br/m.

IlorpeSuaa nuowals Tensonepesaiollell MOBEPXHOCTH KOHAEHCATOPA

Mpunamaen Benapureabubift kounencatop MK-125 ¢ naowmaneio nosepxsoctH tennooby
130 M3, ¥Ymenbluenyre MOBEPXHOCTH OpPOTHB Pac4eTHOM NIPHBEJET K HEKOTOPOMY NOBHILEHHIO T
mepaTyphl KOiAeHcaUHH (B Nanxom cayuae go 36,5°C).

Pacxoa soan ka Bocnodieuue norepb cocrasaser 0.6 u¥u (0,00017 »¥/c).

2. Onpegesvts NOutanb Tenaonepefaowed NoBEpXHOCTH H Rogo6parh KOHIEHCITOP
XOAOAHALION MaWnKEl, paGoTalowed a xaafoune-12 npu f, = —I14°C, ¢, = 32°C, (; = 19"

—



foe = 16;C. X 0/1080nPOU3BORHTENLHOCTS Malinubl Qp = 100 kB7. [Tapamerpn onpegenens B
npitMepe 3.

P D.‘J)m pacyera NpHaHMacM: TeMnepaTypa BoAbl, MOCTynaomWefi na KoHjencarop, fpy = 22°C,
TeMnepatypa Boakl, orxoasulefi ¢ Kouencaropa, fppe = 27°C. Koupencarop ropuacuta/ibubfl
KOXyXO0TDYGHKf ¢ napyxubnm opeSpenneM Tpy6 tHna KTP, Kosdduitvenr tensonepegauu kb =
= 700 B/(MK),

Han pacuera Kongencatopa onpeleisem:
a) pacxoa arenTa no ¢gopmyae (5.2)

100

M= ——————
549 —418,3

= 0,765 xr/c;

6) TenJoBoil NoTOK B Konjgencarope no gpopmyrae (5.86)
Qx = 0,765 (595 — 431.1) = 125.4 xBr;

B) CPeAriOl0 JorapHpMHEECKYI0 pasHOCTb Temnepatyp no ¢opmyae (5.29)

10—5
Ogp = 0 = 7,25°C.,
23lg —-
€75
[aowank Tenvonepepaioweft 1OBepXHOCTH KOHAeHcaTopa onpedeaseM no popmyae (5.28)
125,4 - 1000 ‘
———— = 24,7 M3,
700 -7,25

Ilo Ta6n. 5.9 moxuo BumGpatTe Kongencarop KTP-25 ¢ naomanbio NOBEPXHOCTH TENAOOOMENB
30 M2, Ecap KonaencaTop BXOAHT B KOMIJEKT NMOCTaBKH KOMIIPECCOpuo-KOHAEICATOPHOTO arpera-
Ta, TO CnedyeT yCTaHOBHTb, AOCTAaTOYHA JH €ro IJOWAaflb NOBepPXHOCTH AAA 3afaniOro peXxHMa
paGoTsl.

Pacxoa Boab Ha OXJaXKfehue KOWAHCATOpa paccunTmsaem no gopmydse (5.30)

125,4

Vag o2 ———"— 0,006 M3/c.
m = 79 jo00.5 0,008 w/e

L4

o pacxony Boxs noAbupaem Hacoc mapku 2K-66 nponssosntenbnocreio 6,9 alc.

3. Onpeneanits niowanb tensonepefalouwteli nobepxiuocTH W Nofo6parh Komjencatop AJs Xo-
JIOfHAbION MawHHE, patotaoluell na ammuake npu fh, = —40°C, 4, = 35°C, , = 30°C,
the = —30°C, XonozonpoussomutesbiocTs Malldusl Qp == 290 xBrt, rennosofl notox B Kou-
neucarope ¢y = 436,4 xB1, Onpenenenne napamerpop # Tenyopofl pacyeT Mallinbl NpoH3Befe-
uuﬁ:auee (cM. ¢. 108).

- Ilpouapellem mMon60p ABYX BapHaHTOB KOHIEHCaToOpPOB (C BOASIBIM H BO3AYIUHLIM OXJAKACHI-
©M), YCJOBHO NpHHEB TeMnepaTypy KOHAeHCaUWW oOAHKBaKoBOi B ofoNX cayyasx (B JeiiCTBHTE b~
Hocrh ngn BONAHOM OXJIaXKJEHHUH TemnepaTypa Kondencalun Oy leT inxe).

a) BapHaHT € ropH3OHTaJbiibIM KOXYXOTPYOHEIM KoHneucaTogom.

Temnepatypa poAul, nocrynawulell B KOHLeHCaTOP, gy == 25°C, otxoaswell ¢ KoujeHca-
T0pa, lgy, = 30°C.

Cpenuna pashocTb remnepatyp Ocp = 7,25°C (pacuer Takofi xe, KaK B RpeguiiyileM [pH-

sMepe). . /
P Kosdpuunent tenaonepenauk KonAemcatopa k== 800 Br/(M% K),
Muowaie Tenaonepedalouleil NOBepXHOCTH KOUAEHCATOpa

436.4 - 1000
=202 D0 75,2
F=—g0 725 =72

o ta6a. 5.7 npunumaenm Kouaencarop KTI-90 uau fAsa kougencaropa KTT-40. Pewense
SaBHCHT OT PaBHOMEPHOCTH Rarpy3KH H APYTHX (PaKTOPOB, KOTOpLIE ;1e0GXOAHMO YUuecTb npit BhGope
oGopyRoBaHHA.
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Pacxox Bogu Ha oxJaXAeilie Koujencaropa

436, 4
oy —————————————— 3
Vex 4.19- 10005 0,021 wmd/c,

&
1
gf N
*
:
:

Mpunumaem Tpy #acoca mapku 3K-9a npouspoantesbnoctbio 11,1 a/c kaxnui (oaus nacoc

pesepBibili).
6) BapuanTt c koiaencatopoM BO3AYILHOTO OXJamaenvs.
Temneparypa Bxoasiulero po3nyxa fp, = 26° C, smxogsmero ts, = 32°C,

Cpeauss passocTh Teminepatyp
9—-3
Bgp = ———— =5 .5°C.

2,3 lg%‘

: -Kosdpuunenr tenaonepenaun kouaencaropa k= 30 Br/(u?-K). [lnowans rtenonepena-
ouLefl noBepxHoOCTH KOmAencaropa

436,4 - 1000
B = 3,
\F 30.5.5 2645 M

Mo TaGn. 5.11 puGHpaeM annapar BO3AYWHOrO OXJaXAeHHA ropusoutadbusoro tena ABT
C MIouLaNbio NoBepxiocTH oxaaxaenun 2640 M3, aaunon Tpy6 8 M (uncao pagos tpy6 6),
Pacxop po3pyxa
436,4

Vy= —I—T'—é.—ﬁ— = 60,6 m3/c.

Annapatd ¢ yABoeunofi anuuol Tpy6 oGCayKHBaloTca AByMA seutiusaropamii, Ha gaunuom
annapate YCTalOBJelH BeHTHAATOPH NPOHIBORHTENbHOCTLIO 33 MO/C Kaxupi,

.

T

Heunapurean paccoasinbie

BniGop paccoabneix uicnapuresiell onpenenseTcs NPHHATOR CHCTEMON oXJaxfe-
HHA: NPl 3aKPLITOIl CHCTEME OXJIaMAEHH HPHIIMAIOT KOXKYXOTpyGible ncnapuren,
npi OTKpPbITOil — nanedbibte,

Tnowaab Tensonepenaioweli nopepxuocty uenapntenst F (B M°) onpefensior no
dopmyae
) Qu
f F cm nAL » (5.3“

rie Qy— TeNa0BOR MOTOK B WcRapiiteje, OnpenesieHHull TemJIoBhM pacyetoM, Br,
% — Ko3dxpHuHenT Temaonepefadd HCNapuTesnd [3aBHCHT oT THna Hcnaputeas, (Br/(m?. K)l:
Al — cpepitaa pa3noCTb TEMAEPATYP MEXKAY XJAaAOHOCHTENEM H KIUNAUHM XJanaredToM.

Cpelinsisi pasiocTh TeMMepaTyp A/is Mmawuk, paGoTajouiiX Ha ammuaxe, 5—6°C.
N5 MalHy, paGoTaioilinx 11a XNajonax, B almnapaTtaxX 3artolvienuoro Titna 6—8°C.
B annaparax ¢ KhilenieM xaaaarenra puyrpt 7py6 8—10°C. CoorBercTaenzo yaeabublii
TENIOBOH MOTOK §p = kAL AJsl OPHEHTHPOBOUNBLIX PacYETOs MOXKHO RPHUATH (b
Br/m?):
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Hcnaputeas ais amMmnaxa
Koy xorpyGuntis HMICT 3500
nasenbupit HIl 2300—3500
Hcnaputesn ana Xaanona-22
KOXKYXOTpyGnbift ¢ TPySamp

HaKaTHLIMH MeaHLIMY 4700~-6400

fJI3JKHMH CT2JIbHLIMH 2300—4700
C KHHeHneM XJaaaresra BHYTPH 2300—11000
Tpy6 HTBP

Ias ucnapuresed, paGoTaiownXx Ha xnanode-12, KosdduutienTet Temwionepeauu
I yAenwliplit TensioBoit NoTok npumepno Ha 10% Menblie, yeM Mist ucnaputenedi, pa-
Gortalolwnx Ha XJjapone-22.

Pacxon xaanonocutena Vy, (8 M%c), HeoGXoAHMBIL 1A 0TBOAA TEIlJIONPHTOKOS B
oxJiaxaemMom oObeKTe, MOXKIO onpeneiute no (Qopmyse

Qn
Vp = -——-A‘ ’ (5.32)
CpPpilp
rge ¥, — pacxox XJapoHochrens, M3/c;
Qy — TenoBofi NoToK B HcAapHTese, KBT;

Cp— yleJbHas TEIVIOeMKOCTb XJaAOHOCHTE/IL NpH cpejHefi paGovelt Temncpatype, klw/(ur-K);
pp — NAIOTHOCTL paccona, Kr/m3;

A, — pasHocTb Temnepatyp paccoja Ha BXOfe B HCHAPHTeJb H Ha BhXoze H3 Hero, K.

PasnocTs TemnepaTyp paccosia Ha BXOie H Brixoje u3 ucnapureds (s °C) npunu-
MaleT B 3aBHCMMOCTH OT BHMJA OXJIaXKIAEMhIX annaparos:

Barapen n BO3AYXOOXJHAANTEH 2—3
Texnonorayeckine anaaparhl 4—6
MemGpaHubie CKOPOMOPO3H/IBLEIE aNnaparTal 1

Tlo pacxony xJjajoxocutena NopGHPAIOT HacoC € Y4eToM HeoGXOAMMOrO nanopa
(em. c. 173—175). ‘

B BpOeXTHHIX OpPrasH3auisiX TenJoBoil NOTOK B HCnaphTesie ONpPEReAIOT B 3apH-
CHMOCTH OT OOLEero pacXofa X/ajOHOCHTENS.

B ycTanoBKax ¢ paccosibiibiM OXJarKACHHeM, NpesHasiauerHblX I npepnpuaTHii
TOPrOBJH M OGUIECTBEHHOrO IIHTAHHS, ONPEAEARIOT ReHCTBHTONbHLIH Koadxpiunent
paGodero BpeMeny ¥ KOJHYECTBO WHPKYJHPYIOWEr0 paccoa. XooAH/IbILYIO MAIIHILY
BuGHpPaAIOT 10  XOJIOAONPOH3BOAMTENBHOCTA OpyTTO C Y4eTOM noTepb B TpyGonpo-
BOAaX W ainapatax, noJib3ysich rpaguKaMu 3aBHCHMOCTH XOJIOAONPON3BOAHTENLHOCTH
OT TemMnepaTypbi KHNEHHA XJjajaresTa C YY€TOM TeMnepaTypbl KOIAEICAUHH.

TexHuecKHe XapaKTepHCTHKH HenapHTe/lel npHBeaensl B TabiHuax: nanebupX —
B Ta6J. 5.12, ropH3oHTaNLHBLIX KOMKYXOTPYOHLIX 1/ paloTel HA aMMHaKe H XJagonax
THNA l/IKg — B 1abn. 5.13, ¢ BHYTPUTPYONbIM Kunenuem xsaanonos tuna WTBP —
s T1aba. 5.14.

Mpumep pacuera paccosbHOro HCNApUTeNs. Y CTBHOBHTL pexsum paGoTel, BHOGPATL KOHUeHT-
paunio paccosiia ¥ nogo6path HCHapHTedb QK OXJaWAeHUs KaMep XOJOAM/AbIHKA AXA XPaHenus
tpykros, Temneparypa Bosfyxa B xamepax —0,5°C. Tennopoil iotox B HCRapuTese, Onpenees-
HHfl TenJIOBLIM pacyeToM C yuerom nortepb, Q, = 250 kBr.

s xamep xpaHenus (p%yx-ron uesecoobpasno npunaThL nepenak TeMnepatyp Mexgy boa-
AyXOM KaMmepw H pacconoM B—6° C. )
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Ta6anuna & 12

TaBapurabie paaMepw, MM
" Taowans Konuuectso BMeCTAMOCTS
cnapuTean noaep:(‘l'locrn. cerunfl - wupans smcora no aMMuaxy, o
30111 30 6x5 3470 575 1050 0,169
40MI1 40 8x5 3470 735 1050 0,223
60UIT 60 12x%5 3670 1060 1050 0,332
oomI 90 . 18x5 3670 1045 1050 0,497
120111 120 12x10 6100 1115 1200 0,501
180HI[1 180 18x 10 6100 1625 1200 0,744
240401 240 24x10 6100 2135 1200 1,008
320111 320 32x10 6100 2815 1200 1,34
Tacaunua 5.13
FafaprtHoie pa3Mepsl, MM
Henapurean nol:élg:ifégu Hueso Ofnen uemrpys:
M ' Anametp A’IHHA W HPHHA BhICOT3 Thyo Horgr::o&:‘v.plw
HKT-40 40,7 6608 3580 1075 1590 216 0,52
HIKT-50 54 6008 4580 1075 1590 216 0,7
NKT-65 67,8 600x8 5580 1075 1590 216 0,885
WKT-90 9%,8 8008 4670 1310 1950 386 I,14
HKT-110 121 800x8 5670 1310 1950 386 1,58
HICT- 140 154 1000 10 4800 1493 2270 616 2.1
HIKT-180 193 1000 10 5800 1493 2270 616 2,64
HKT-250 273 1200 12 5920 1788 2670 870 3.8
HKT-300 327 1200x 12 6920 1788 2670 870 4,b
Npumevanne. Yncao xopos B MKT-250 w MKT-300 — 4, a octanbumx — 8.
TaG6nnua 5.
MECTHMOCT'
Henapurean nol:g;ﬂiaoac:’a. annl;;::::":m u;l,l::p?m. Yneao Tpys Yucno xonos Eoe:;‘anarc
"1 MM L A
HUTBP-5 5 273 1500 64 26 0,0054
WTBP-6,3 6,3 273 2000 64 28 0, 0072
HTBP-8 8 325 1500 98 20 0 0087
HTBP-10 10 325 2000 98 22 0,0016
HUTBP-12.5 12,6 325 2500 98 20 0,014¢
HTBP-16 16 325 3000 98 22 0,017¢
HTBP-20 20 426 2000 184 14 0,0216
HUTBP-25 25 426 2500 184 14 0,027
HTBP-31,5 31,8 426 3000 184 14 0,0321
HTBP-40 40 530 2500 282 12 0,041.
HTBP-50 50 530 - 3000 282 10 0,049
UTBP-63 63 600 2500 416 10 0,06t
HTBP-80 80 600 3000 416 8 0,072
HUTBP-100 100 700 3000 568 6 0,1
HTBP-125 125 700 3500 568 6 0,117
HTBP-160 160 800 3500 750 6 0,154
HUTBP-200 200 800 4000 750 6 0,176

Mpumenanne. Henaputeny HTBP-5— UTBP-16 aMelor ogny tpySEylo Pewerky o |
pasuuie TPyOKu, OCTa/bHLIE HCTIAPHTENH HMeIOT JBe TpyOHhle pelleTKY.



TMpunksaen TeMneparypy paccoaa, BHXORALIEr0 H3 HCIIAPKTENA H [I01aBaEMOTO B BO3RYXO-
OXnapuTenu Kamep, fp, = —7°C, moporpes paccosa B Bo3AyXooxsauHtede 2°C (Temneparypa
paccosa, nocrynaipulero B ucnapurenas, fp, = —5°C).

Temneparypy KunedHs aMMuaKa npuaiMaeM Ha 5°C HHXKe TeMneparyphl paccosia, RHXORRLLE-
ro ¥3 HcnapuTess,

fomm —7—5m==— 12°C,

Ilast aakpuTofl cHCTeMBl OXJaXKRAeHHA TeMIepaTypa saMep3anHs paccosla JOMKHA OulTh Ha
8~10°C umke Temneparypn Kunenus, [lo Ta6a. 4.1 npuunMaer pacTsop XJAOPHCTOrO KajabURA C
1'8Mﬂe%a‘l‘yp0ﬂ samepaanita —21,2°C, Cone{;)xauﬂe conu B pacreope 21,9%, naorhocte paccona
upn 15°C pp = 1,2 krfn = 1200 xr/mM>. Yjesbnan TensnoeMKoCTb paccodia npH cpeaiteil TeMiie-
paryge paccona —6°C ¢p = 2,99 kIlx/(kr-K).

peAHAf Pa3sHOCTh TEMREParyp MemAy PacCOIOM H KHIAWLHM XJIaAaTeHTOM

A —1=5

— (~12) = 6°C.

[Tpk Takoil pasHocTH Temnepatyp yAeabuulR TenJopoll NOToK Aas KOXKYXOTpYOubX Hcnaph-
tedieft, paloTalOUlUX Ua aMMHaKe, MOXeT OWTh npuuar gp = 3500 Br/m2,

[Taouwags Tenaonepesapouleil nNOBEpXHOCTH HCMapHTeas

250000
Fee——

=71 2,
3500 71,4 M

[MpuunmaeM nBa KOXKYXOTPyGumx mcnaputens Mapxu HKT-40 ¢ naomaasio nobepxrocTH
oxaamaenns 40,7 m? xamabiil.
Pacxog tenuonocuress onpepesnsem no qopmyae (5,32)

250

V,m———
P 2,99.1200- 2

= 00,0348 m3/0.

[To sTomy pacxoay uenecooG6pasHO BLIGpaTh ABa pPaGOMHX Hacoca NOJOBHUHON NpoH3BOAH-
TEeAbHOCTH KaXAEA H OQHH pe3epBHuIA.
Mpuunmaem Beero Tpu LentpoGemubx nacoca 3K-6a nponasonutenbnoctbio 18 a/c Kamawd.
Hacocu gonnuu GuiTh BKIIOUEHH [apannesuuo,
»

Kamepnoe oGopynosaune

Kamepuoe o6opynopasite noaGupaioT B COOTBETCTBHH G MPHHATAIM CIIOCOGOM OXJAMK~
JNeHMH, :

Ha opeanpustusiX Toproeju H oGLECTBEHIOro NMHTaHHA NPH HENOCPEACTBEHIIOM
oXJaxJAeHHH KaMep uCNo/bp3YioT 6aTapeH, BXolsiiie B KOMMJEKT [IOCTABKH IPHHATOI
Matudst. TIpH paccosbnoM oxnaxaeniy nopepxuocTb Gartapeil U3 opeGpeuHbx HJAM
rJagKHX TPYG onpejenisieTcsl pacyeToM B B3aBHCHMOCTH OT TelUIONPHTOKOB B KaMmepy.

Ha kpynsmix XosloanibHHKaxX B KaMepax XpaneHHsSi HEYNAKOBAHHHIX MODPOXelfLiX
rPY30B NMPHMEHAIOT MOTONOUHLIE H NPHCTENHbIE 0aTaped U3 IVIaAKBX Hau opeGpennipix
TpyG, a TaKke mnanelsnusle GaTtapeu.

I'nankorpyGpnie 6aTapes u3roToBAsIOT H3 TPYG Auamerpom 57 X 3,5 MM ¢ uiarom
ot 180 a0 300 mm.

Dartapen u3 opelpenumx TPyO cieayeT npoektipopath H3 cekuuit no I'OCT
17645—78 «Cekliuu cTajbiine opeGpeHHpte OXJ1aXKaaomix 6atapell XoJoanJelbix ycTa-
HoBok», CeKuuy usroraB/HBaT #3 TpYG Avamerpom 38 X 2,50 mm. Hapyxnoe opel-
pelnde TpyG NPOH3BOAMTCA 11yTeM IOTNepeyHo-ClHpaibhoi NaBUBKY 112 TPYGH CTalbHOll
aedtn Toaunuodt 0,8—1,0 mm. [Uupuna nenter 45 mm. Ular opebpenna 20 MM aas
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XONIOAKIBHEX KaMep C YnakoBaHHLIMU NPoayKTaMyu # 30 MM 1in XoMoaHAbHEX KaMmep
€ 11eyNakoBalnHuMH 1IPORYKTaMH.

Ceruuu oxnamparownx Gatapefi H3roTops10T wecty THnop: CK — cTasibHbte opet-
pennune opHoko/ekTopHbie, C3[ -— 3MeepukoBuie rosopune; C3X — aMeernKosne
xpoctopble; CC — cpennne; C3 — 3MeeBuKopue; C2K — gByXKO/NeKTOplible.

l%oucgp{guun ceKuuil mpencraBriensl pa puc. 5.10, a ocnoBHme pasmepu —
B Tabn. 5.15.

Ta6auua 5.15

{loaomaab no-
BEpXIUOCTIL Macca. ke

THn cexuufl L ty ' H n n, °’“‘“":“.‘°""“~
1,=20 | $;=30 ) t, = 20| 1, =30
- 1000 3 20,7 | 14,3 | 108,9] 83,9
cic 2750 2600 750 {1500 5 | — 3100|215 1636 196.1
car 2750 9595 750 {1000 3 119,91 13,7 t04,4] 80,4
1500 5 29.8 | 20,5 | 157.5| 120.5
0 9595 1000 3 19,9 | 13,7 | 105,2] 81,2
csx | ° 750 {1500 5 | — |[29.8]|20.5]| 1583] 121,3
3000 2900 750 {1000 3 | 22,8 15,7 | 117,1] 90,0
1500 5 34.2 | 23)6 | 176,7| 134,9
’ 00 00 750 §1000 3 . 34,9123,81178,2{ 135,7
o« 4 44 : v 11500 5 ¢ Is18| 35,7 | 267.2| 2037
1000 3 46,3 | 31,9 { 2383 181,7
6000 | 5900 750 {1500 5 | 3 |09,5] 47,9 357.4 272.4

>
Mpavmenanusn: . Paccronune mexay TpyGamn s Beex cexuuR 250 Mm.
2. Cexuud 3Meenukobrme C3 n gayxkousektopuse C2K Bunyckaioica aaunod 2000 u 4500 wm.

W3 cexuuil MOXKHO NOJAYYHTH GaTapen NPAKTHYECKH JI0GOM RAHHB If NOBEPXHOCTH
Mnowanp TenACOOGMenHON noBepxHOCTH GaTapeli F (B M%) onpegeisior no ¢op-

myJe :
onﬁcp

.
Al (5.33)

rae Qgoop— CYMMapHast Harpyaka wa kaMepuoe OGOPYNOBaHHE, ONpele/eHHaRn TEMAOBLIM pacue-
ToM (cM. c. 69), B,
k — kosdduusent Tensionepesaun npugopa oxaampeitus, Br/(m* . K),
Al — pasuocTe TemMnepaTyp MeXAy BOSAYXOM B KaMmepe H KHDAULHM XJajarcHTOM Np# fie-
MOCPefCTBeHHOM OXAAKACHHH WJH CPeiHEll TeMmnepatypoii x/alonociteas npi pace
COJILHOM OXJI2¥1eHHH.

) [
Koapuuuente: Tenonepesaut [B Br/(m* - K) ] pisn rnapkoTpyOHEIX GaTaped npu-
BeAelbl HWXKE. ;
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Temneparypa BO3lyXa B Kames
pe, °C

1] —20
FaaaxotpyGunte Garapen
noToJI0YHble 9,8 7
NpHCTEHHNLE 9,8—14 79,9

Koadwpiunen ot Tenaapiepesaun [8 Br/(m2. K) ) Gatapell u3 opeGpennbix Tpy6 mi:
MeTpom 38 X 2,5 Mm cuegyiowtie.

Tewmncparypa Bo3nyxa
B Kamepe, °©
] 20
OpeGpenssie 6atapen
HoToJI0YHbIE
OJHOPRAHLIE
AByXpRATIBE
npucTelHLe
4 Tpy6Gu 10 BHICOTE
8 Tpy6 no BuicoTe

A et
)
!
£
o=

- —

Béavurite spaventts Kosuiiettop oTnocsitest K Gatapesm ¢ warom peGep 30
Métbiie — ¢ waroM pebep 20 mm. Tlpu usrotosnennn Garapeil M3 TpyG Aiamerpr
57 x 3,5 MM c warom pebep 35,7 MM KO3(xpUUREHT TenJsotiepesadut cleayeT upHill
MaTb, Kak s GaTapeii ¢ warom pebep 30 mm.

KosdguunenTs Tensonepepaun ana Gatapeil ¢ BepxHefl nomavell ciefyer mpuu:
matb ua 10% weHbwe npuBeeHHBX 3nauvenui.

Bartapen H3 cekuuil cOCTaBJ/sHOT Tak, 4ToObt OHH CBOGORHO pasMmellafiich Ha I
TOJIKe HJH CTEHaXx. ’

Miinmanbioe KoamueCcTBO cekliii — JiBe: roJioBHas il XBoCToBasi, eciiy GaTap:
3MeeBHKOBas, HJIH 00e KoJieKTopHbie. MexaY 3THMHU cekunsMit MOryT OpiTh BBape:
cpefuiie CeKUMIl, KOJHYECTEO KOTOPHIX 3aBHCHT OT AMitnbl KaMefw. Hyxwuo, urto
Gatapes Hne/ia OTCTYUbI OT TOPLEBLIX cTeH He MeHee 1 M. Kaxcpas Takas GaTapest uMe:
OfIpeIeNIEHHYI0 TJIOWA/b TejJionepefatllei NoBepXHOCTH.

B nepsyio ouepenr pasmeuwaioT Gataped Ha NOTOJKE Kamepbi H ONPEAesOT TC!
JOBOH TIOTOK, KOTOpHIA MOXeT OLiTh oTBejeH HMH. LcaH noTojtounbix Gatapeft Gy,
HeJ0CTAaTOYHO, TO NIPHIIMAIOT HIPICTeHHbie 0aTapel, KOTOpLIE NPAKTHUECKH HMEOT

' e pasMepnl H NJIOWaAb I0BEPXHOCTH, M [IPOH3BONAT ONpefeeH e TelioBoro notot:
OTBEACHHOro {IMH.

INanenbunie GaTapeH MOMHO HPHMEHSTL B KaMePaxX AJHTEJbHOTO XpaiieHHs Heyy
KOBatibLIX NPOAYKTOB, uTOOL YMeilLbitThb notepu oT ycyiukii. [Napenbusie Gatap:
NPOCKTHPYIOT H3 3JIeMEHTOB, DLIIOJHEHULIX 13 TPYO Atamerpom 38 x 3 MM, npur
penHblX K crajstioMmy Jety Tomuunoil 1,6 MM, ¢ warom 300 M. Pexomenjyem
wupnHa saementa 900 mm. [aima sneMenta onpejedsiercsl yCJOBHSIME MOHTAXKA
33aBUCHT OT HaJHY4iA {I0XbEMHO-TPAHCIOPTHLIX CPEACTB.

MNagenbibiMig GaTapesiMii IOKPLiBAiOT BCIO NOBEPXHOCTb {IOTOJIKA B KaMepax oA
3TaXIBIX H BepXHHX 3Tamell MHOroOSTaXHHIX XOJOAHJAbLHHKOB. [Tnouags Tenmone)
Jaioulefl NOBEPXHOCTH nanenablbiXx GaTapell ollpeaeasiioT ¢ y4eToM TOro, YTO IoBej
HocTb GaTapeii, oOpalieilHan K {apyKHbLIM OrpakJIeHHSM, NOIJOIAET TOJbKO Tell.
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Komgoe npoHuKaer Yepes nux. CneoBatesibi0, pacCYHTHIBAIOT MJOIAAL NoBepXHOCTH
(8 M%), ofpaweHHoli B Kamepy:

Qo6op— Q] — QF
Fo+ fom &“—t'—‘ , (5.34)

rae Fy— nuowans nobepXHOCTH MOTONOWHbIX GaTtapefl, oGpaienoil b KaMepy, M%
F¢— nnowagb NOBepXHOCTH MpHCTeNHWIX GaTapeli, o6paulcHioil B Kamepy, M3
Qo6op — o0uiee KOJHYECTBO TENAOMPHTOKOB B Kamepy, OnpeiejeHiioe TENAonnM pacuetoM, Bt

Q',‘—Temxonpmoxn uepe3 MOKpHTHE € yuyerom feficrBus cosneudoli paguaumy, BT;
Q}‘— TEIUIONPHTOKH Yepe3 HapyXilkie CTeHwt € YueTOM AeiiCTBHA conseudol paauaunh, BT,
kAL — ypensunil Tenaosoli noToK, Br/m.

Yie/bHblll TENJIOBOH 1I0TOK CJ/ellyeT NMPHHUMATL he Gonee 47 Br/m?,

Ecnu noBepXxnocTit nanenbHbpX 6aTapei, pacioiOXMeHIBX Y HAPYKULIX Orpaxie-
HUil, OKa)KeTcsi HeAoCTaTOulio, TO YCTAaHABJMBAIOT JONOJHHTEJNLHO ilaileNbiible 6aTa-
ped #a BAYTpeHHHX CTenaX. B s1oM cayuae Bospyumiuwmiil upogyx 3a GaTapesMu ne
repMeTH3HPYIOT, 2 MOBEPXHOCTb TeIiooGMeHa YYHTHIBAIOT HOJHOCTHIO, BKJIOYAs II0-
BepxHocTh, O0palleHHyl0 K cTeHe,

Bosayxooxaaaurenn ycTaHaB/IHBAIOT KaK [IENOCPEACTBEHHO B Kamepax, TaK M Biie
ux. B nacrosiee Bpemsi Bece Gosiee LIHPOKOE PACHPOCTPAHENHME TTONYUAIOT [10ABECHbIE
BO3/ly XOOXJ1afHTeH, He 3aHHMalcLiHe Nonie3Hoil Nuowaan Kamepui. M3 BoanyxooxJa-
IMTesell TaKoro THIIA HauGoJsiee UPHTOAHBIMH ABJSIOTCS aNtjapaTsl ¢ NAACTHHYATIIM
opeGpennem mapok BOIT i BOI', XxapakTepHCTHKH KOTOpbiX npuBejeHbt B Tabj. 5.16.

’ Ta6auua 5.16

BeHrsnaTOpU g& " &

IMaomans Tennopofl n ) ;_; z K ag * E %‘

R noaepxnocTH, HOTOK TpH IS I3 d < g

Gt A R S R R H AR

5% | e | 2q | 22§ 58 25|25 2.

- BOIl-50 50 6000 13,4 2 400 16,7 0,410,67 (8,68 22
. ) 25 0,6 |1 0,95

BOIl-75 75 9000 8,6 2 400 16,7 0,410,67 | 8,68 | 22
25 0,610,9

ROI1-100 100 12000 17,5 2 600 16,7 1,1 11,38 12 30
25 1,6 12,07

BOI-150 150 18000 11,3 2 600 16,7 1,1]1,38 12 30
25 1,5 2,07

BOIC-100 100 12000 17,5 2 600 16,7 i1 1,82 12 30
25 1,61 2,72

BOr-230 230 27000 :g R 5} 1 800 25 4,0 4,7 25 60

W4

B Bosayxooxaagureasx BOI1-50, BOI1-75, BOI'-100 1 BOI-230 (puc. 5.11) Bos-
" AYX Mepemell2ercsi ropu3oHTanbHO, B Bo3AyXooxsaaurtensx BOI1-100 u BOI1-150
BO3/yX BCAchiBaeTcst CHH3Y, a 3aTeM pacjpejensiercsl B ropH3oNTa bHOM HanpabJeniii.

Bosaayxooxaaautenad BOIT-50 1 BOI1-75 pasanuaiorcs mexay coGofi ToJIbKO 1na-
rom pebep, Tak KeE KaK H BO3JYXOOXJaiHTeNH BOI’I-lO(/) i BOI1-150 (puc. 5.11,a, G).
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Boaayxooxaaautens BOI-230 (puc. 5.11, 6) npeaHasuauyen [/ CO3RAaHUA
nojuiepsanisl TeMUEPATYPHOIO PEKHMA B KaMepaX 3aMOPaKHBALUA HJH OXJAM!
Hus Msica. B omanuie oT ApYruX Bo3pyxooXJajauTtenell ¢ OJMHAKOBHIM Luarom pel:
BO BceX cexlmsX, B Bo3ayxooxJanutese BOI'-230 Gatapen, ycranopieHtbie Ha BXo
BO3lyXa, HMeloT GoJibliHE paccTOslHiA MexAy peGpamu.

Bo Bcex BO31yXOOXJaMHTeAsX HCNONb3OBaHLI TpyGul auameTpod 25 X 2,5 !
HI 25 x 2 mm.
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Pnc. 6.11. BosayxooxaaanTenau NOABEeCHOro THna:

a — BOII-50 (BOI-75); 6 — BON-100 (BOI1-150); & — BOC-230 nna xaMep oxnaXAeHAd H SAMOpa
BaliHA,

OtTaniBanye c¢/osl Hliesi C BO3AYXOOXJaAuTeNell B KaMepaX ¢ TeMnepatypof p
2°C 1pon3BOANTCS BO3AYXOM, B KamepaX ¢ GoJiee HE3KOfi TeMIepaTypoll oTTann:
KOMGHIIIPOBANHOE: FOPSIYMMH NapaMH aMMHAKa € OAHOBPEMEHIibIM N0J0rPEeBoM 2
TpouarpeBaressimii. B Bo3nyxooxsaanrene BOI-230 orrauBanmne ciierosoil i
[tPO13BOAMTCSI HArPEBOM 3JIEKTPOHArpeBaTeJsIMH C ORHOBPEMEHHbIM OpoLIeHHEeM
BepX11oCTIl BoAOMR H/H rOpAYMMI NapaMH aMMiaKa H OpOLueHiieM NOBEPXHOCTH BO

Bosmoxito npiMeneniie Bo3ayXooxJaauTtenefi Co cnupabio-iiaBHBHBIMIL pel
TerMil nosepxHoctamu. B cootBerctBun ¢ I'OCT 18983—73 «Bosapyxooxnan
cTasibibie C NOIePEYHO-CIIHPANbHLIM OpeGpeHHeM? H3rOTOBJRIOT BO3YXOOXJall
tpex TunoB: HBOJI-1 — nabecuule nast kamep XpaHenus npopykros; HBOJ-2 —
Becibie Ui Kamep OXjaxaeHus uam 3amopaxusanud; [1BOJI — nocramentibic
KaMep XpaleHHs NpoayKToB.

BosayxooxsaanTenn napeciibie HMEIOT NJIOMAAB NMOBEPXHOCTH OXJaMAeHHS ©
Jo 250 m*. Ilis u3roToBjenHs MX HCno/b3yloT TPY6m Auamerpom 25 x 2,5 ¢+



cTanbhyio aenty 20 x 0,6 mm. Ular nasupkyu ans HBOJI-1 10 MM, aaa HBOJI-2 —

16 mm.

BosayXooxnamuteny noctaMentHpie H3OTOBASIOT H3 TpYG auameTpoM 38 X 3 MM
u craapiiofl nentot 30 X 0,8 mm, nasupaemoit ¢ warom 13,3 mm. ‘Tlnowans Bo3nyxo-
oxnagureneil [IBOJI 100; 160 n 250 m2.
Boaayxooxnamurean Thnos HBOJI # [TBOJ1 moryT €biTh BKJIOYEHBI KaK B CXEMb

HEMOCPEACTBEHHOIO KHileHHsS amMHaKa, TakK If B CXeMbl C XJ4J0HOCHTeJIeM.

Ha npakTiike BCTpeualoTcsi BO3/YXOOXJIAAHTEH CO CliipaJibiiOo-HABHBIbIMI peb-
pUCTHIMM NOBEpXHOCTAMH ¢ waroM 20 ¥ 30 MM u lolankio nopepxioctd ot GO Jo

600 m?, usroToBasieMbie 50 uepTexsaM NPOEKTULIX OPralH

ofopynoBahHe.

Ilns yctaHoBOK, paGoTalouwlHX Ha XJafoHaX, BO3AYX00XNafHTENH H3FOTOBJSIIOT H3
MefHblX TpYG anameTpom oT 10 no 18 mM, ¢ Tosmudod crenki or 0,5 g0 1,5 mm. PeGpa
nJIacTiiiuaTele M3 ajioMimust Toswuuoir 0,3 MM.

Boanyxooxaaanreay

HeGonbluofl

IPOU3BOANHTE/ILHOCTH,

3aunil Kak HectamjapTiioe

lipeauasnauciiibie 418

NPeAnpisiTHA TOProBJiM H OGLIECTBEHHOrO fIHTAHHS, BbIIYCKAIOT ABYX THAOB: C 3JeK-
TpotiarpeBaTesiaMK sl Kamep ¢ TeMtiepaTypoit #ipke 2°C u Gea sneKrpoitarpepareJefi.

HekoTtopuie nantibie o Bosayxooxsamnrensx 2BO npusesenst B Taba. 5.17.

Ta6anua 5.17

. Teunonod Mougocrs TFanapuTHbie pasmepH. MM
Boaayxo- saomans MOTOK ApH Konusectso | snexTponen-
oxJsanureng nqnew'moc‘ru. Af = 19°C, senTuasTopoB | ratenefl, Br
M BT 8bicOoTa Aniia WIHPHHA

2BO7 6,5 815 1 50 465 555 445
2B0O9 9,6 F1GO 1 50 465 530 445
2B0O14 13,6 1630 2 100 465 555 765
2B020 20 2320 2 100 465 630 765

”

MMpumenanue. Bosayxooxnagurean gns kamep c TemnepaTypofl uike 2°C uMeloT SAeKTpo-
HarpeBare/i; B 0603HaueHHe BO31yXO0OX/alnlenell C HarpeBaTe]siMH BXOXHT uunaekc |

2B09-1).

(anpitmep,

Ilns KpynHbIX XOJONHJBHBLIX MalunH paspaboTaH psil Bo3ayXooXJjaiuTteneil, ko-
TOPBIE MOI'YT BhIIIYCKAThCsl JieBoi H npasoft mMojeneil. Pa3fiaua xJsianaren7a 1ipousso-
IMTCS C NOMOMILIO pacnpefesinTens B 18 napasnenbno paGoTalowinx watiros. Bee
BO3AYXOOXJAANTE]H HMEIOT OJAHHAaKOBbie raGapHThble pasmepbt 1960 x 970 (975) x
X 320 (400) mm. Pasmepnt B cKoGKax OTHOCSITCA K annapaTaM, TpyOHas peiueTKa
koTopbiX cobpana M3 xopoGouek. [liolans yapy:xiuoll nopepxHoCTH annapaTa usme-

usercsl sa cuer lara peGep (ra6a. 5.18).

Ta6anua 5.18

. Taowans Ha- - Taowans Ha-
BOSAYI.:::XMA" PYKHOA noBepx- qurm;:eﬁep. Bos::r)g:‘.\nn pyxHofl noaepx- u.lurm:)eoep.
HOCTH, M? HOCTH, M?
¢
BO-80 82 10 BO-150 165 5
BO-100 105 7,56 BO-300 301 2,5
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[Mnowans TenJjonepenatoul’ # NoBepxioCTH BO3AYXOOXJAARUTeNsT PACCYHTRIBAIOT |
dopmyaie (5.34), 1oactabup B uee aHauedue KoaxpiiieHTa TenJonepesayil Bo3ays
oxJ1aMTensn. - _

Ina sospyxooxnaauteneii ¢ opeGpeHHON HAPYKHOII NOBEPXHOCTLIO KO3dxbHUKelE
TeuJonepeaytt MOXKHO NPHHATL B 3aBHCHMOCTH OT TEMIIEPATYPHI KHMeHHA aMMHa
(MaAK  XJaJoHOCHTeJIS):

t, &C —40 —-20 —15 0 u Buute
k, Br/(M2-K) 11,6 12,8 14,0 17,5

st raankoTpyOubiX aMMuauHbIX Bo3ayxooxJainTeneli k = 35— 43 Br/(m?. 1

Inst BoanyxooxJaaunreseil, paGoTaloliX Ha XJ3JA0OHAX, NPH TEMHEPATYPHOM
nope 0 = 10°C xos¢upuinent Tensonepepaun k== 12 Br/(m?.K). IIpin ypesuyen
TeMnepaTypioro tianopa KodpgHuUlledT Tenjionepesaun yBesnuHBaeTCs,

Paanocts TemnepaTyp MeXKIy BO3YXOM B KaMepe H KHIAULIM XJaareTom Mo
l8[}7)”"“MaTb B COOTBCTCTBHI{ C PEKOMEHNJALHAMH, NpHBeleHHbiMY patice (cM. c. 8

).

[To paccutitanitoit naoliajin nNOBepXHOCTH NOAGHPAIOT OfHH HJAH HECKONLKO BO3
XOoXJalnTesneit C TaKHM pacyeToM, 4To0bl paclipesesienie TeMneparyp 1o Bcemy obbs
nomelcns 6610 pasHomMepHbiM. [1pH 3TOM HY X110 clefTh, 4ToGL CKOPOCTh ABHKeET
BO3/yXa B Kamepe He npesblilafia AONMYCTHMYIO.

[Mocae BoiGopa Bo3nyxooxJapiTejeli cjeayer NpoBepHTb, JOCTATOYHA Ju 001
nHas nogaya V, (B M%/c) ycTanoB/eHHbBIX BCHTIJIATOPOB:

Qoﬁop

Vg=—rr,
o ((j —1a)

rae Qu6op — TETIOBAaR HArpyska Ha oGopygosaine, Br (xBr);
Pp — IVIOTHOCTD BO3AYXA, BLIXOARILETrO W3 BO3AYXOOXAILHTEIRA, Kr/M3;
iy — {g — PAa310CTL SUTA/MbUIRA  BXOAMILCTO H BHXOASMILErO BO3ZYXa B BO3]yX00XJ3INiT

Jhok/ke: (k[ Kr).

[lroTHOCTh BO3RYXa o 9HTAJbLNHK BO3AYXa HA BXOJ€ H BLIXONE ONpeneJsior
d—i-pnarpaMme JJia BJQXKHOIO BO3AYyXa.

Crenens oXsasceHHsl BO31yXa B annapaTe 3aBHCHT OT HasHayeu st Kamepsl H |
xpamumoro witi oGpaGaTtsiBaemoro nponykTa. [lpHHuMaior, 4to B BO3YX00XAa;
AsIX Kamep Xpatienius Bo3ayx oxaamjaercs na 2—3° C, xamep XOJ0AHJLHOMR Of
GotkH — Ha 5—10° C, a B HexoTOpuIX cjayuyasix Ha 156° C.

Tlpn nomcranoske pamupiXx B QopmyJy chaeinte 3a pasMeproCTbIO BeJHUIH.

Jlasn paccoaniibtx Bo3ayXooXJaafHTenell cjaelyeT onpeseanTh pacxold paccoJa.
Jaras, 4TO O1i narpepaetcs Ha 2—3° C.

[lpu Bmbope xamepHbiX OpHGOPOR OXJaMAEHNs ANs KaMep OXJamHeNHs HAY
MOpaX<HBaKHA HPORYKTOB 1ie00X0AHMO YYeCTh, YTO B flepBH{l nepHoa focae sarp
{tpOAYKTOB HArpy3Ka Ha oGopyaoBanite ouetib Gosbluas (Tak Ha3biRaeMAast «IIHKOB:
JInsl CHATHS «UHKOBBIX» 1HarPY30K 1e/1eCo06pa3Ho yBeJHUHTDb 10BEPXHOCTh OXJa:
foultx npuGopon (oBuiutio Bo3gyXooxJsaauteseil) Ha 30% npoTiB pacueTHoil.

Mpumepw pacyeta xamepuoro oGopyaosanus. . Onpeaennts NJouwsadb TENJORepeAa:
noeepXuocTn 6aTapeil KaMeprl Xpanenis MOPOXKEHEIX CPYy30B C TeMueparypofl Bo3ayxa fy = —
ennoBaA uarpyska Ha ofopynoBanne Qosop = 28180 Br (cm. npumep 1 B raaee 3). P

pui KaMepn 24 X 12 M.
IMoronousse Gatapeu yioGiiee BCEro paaMewlarh Mexcly Gasnkami, Cregoaarennio, A
Tapell Moxer OwTb He Gosee 10 M, TaK KaK AO/XKitk GHTh OCTABJEHW OTCTYNM OT CTEH no |



Baraper U3roToBASIOT I3 CTaliAapTHLIX ceKUnh (cm. taén. 5.15). Iprunmaem Garapero, coc-
TOSINYIO M3 ABYX xo.nnex'r(gmux cexufi CK u3 6 Tpy6 u oanoit cpeancit ceixunn CC. lanua cex-
unf CK 2750 MM, cekunu CC 4500 mm. OOw as anuua Gatapen lg == 2-2750 < 4500 = [ 0000 mm,
Ulipuna Gatapen #3 6 Tpy6 1500 mm.

Muowanb nosepxuocTd Gatapen NpH ware Hasnbku pebep 30 MM (A4 lieynakoBauhuix rpy-
308)

: Fee=22421,6435,7=78,7 M2,

[Torpe6uyio nnoulanb noBepxsoctd Garapell onpegensiem no opmyne (5.33)

2
Fe= 28180 = 600 m?,
4,710

rie kKo3(pQHUHeHT TeNJONEPEAUH TIOTOJOUNOIN ofsopAAHOR GaTapen N3 opeOPCIRHX TPy C WaroM
30 MM k = 4,7 Br/(M?. K). Pa3nocrs TeMnepaTyp MexAy BO3AYXOM KaMepii H KHITSU(NM XJafareH-
Tom At = 0°C. .

B kamepe HeoGXOAHMO paaMecTHTb

600
78,7

nex

=7,6.

TMpuunmaem 8 Caraped. B kaxziom nposere ycranasnkBaem no ape Garaped.
2. Onpenenuts NAOWALL TENJONEpeAaiollel NOBEPXHOCTH BO3AYXOOXIaANTeAel, ycTanosaen-
IbIX B kamepe XpaneHHs PPYKTOB C TEMIlepaTypol Bo3Lyxa f, °C.

Tennopas marpyska na obopynobaine Qodop == 23100 ’hr (cM. npumep 2 B raase 3).
Ipruumaenm, 4TO OxsNax deHne HenocpeacTBenHoe, TeMnepaTypa Knnenua ammiaxaty = — 6°C,
KosipuumenT Tenaonepeaayn Bosayxooxnaiureas k = 16 Br/(M?- K).
Temnepatypa BO3AyXa, BXOASLLEr0 B BO3AYXOOXJaAHTeAb, {; = 1°C, yienbias snTaabnug
f, = 10000 zlmlxr, TeMNepaTypa BHIXOARWEro Bo3ayxa f, = ~-]°C, yaeabHafl SyTaJAbNUA
ty = 6900 [Lx/kr, naoTocTs BO3AYXa Py = 1,29 kr/md,
MNorpe6uyas naowasb NMOBEPXHOCTH Bo3AyX00XJaauTens ”
23100
. —— = 289 M2,
6.5
Npunamaem Tpu Bosayxooxsaanutens smapku BOIN-100 (ca. 7abn. 5.13). Pacxon sosayxa
Ed
23100
Vp 22 ———————— = 5,78 u%/c.
®= 120 3100 fe.

Bo3nyx00XnaJHTEJH YKOMIOJNEKTOBAWH BENTHAATOpaMM, obecneyuBalowumMH HeoGxoqumul
pacxol BosayXa,

Hepeoxaagurenn

Jis ymenbwienHs NoTepb NpH ApOCCeNHpPOBaHHM KHAKOro XJajarenta HeoGxo-
AHMO NOHM3HTb TEMNIEPATYDY €ro repes peryaupyouiy BedTiieM. Jlist 10ro ueuosb-
3YIOT BOJsIHbIE NPOTHBOTOYHBIE NEPEOXJIAAHTENH, BKJIIOYAEMble B CXEMY nocJje Jmieit-
noro pecubepa. [lepeoxnanurenii ciepyeT BRJOYATL B CXeMY, Korja TemuepaTypa
BOALI, NOCTYnatoliell Ha BocloJeliHe noTepb B 0GOpPOTHOI clicTeMe BOAOCHaGXKet s,
HHKe TeMnepaTypbt BOAbI, NOCTynaolllel B KoujeHcaTop. B cxemax ¢ ncnaputenninim
H BO3JYMIHbIM KOHIEHCATOPOM NepeoXJajuTeNb He npeAyCMaTpitpaloT.

Pacuer nepeoXsaguTesis CBOANTCS K OnpepefeHisio noTpelHod usolani TemnJjone-
peaajouieit nopepxsHoctd £ (B M%) mo dopmyne

Quo

YV ; (5.36)
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rae Qno— TenJsonoil NOTOK B nepeoxsaautene, BT;
& — KospduunenT tennonepenawi nepeoxaaplitens, Brj(M? - K); k= 465 = 700 Br/(m? - K):
At — cpeauan apipMeTHUECKAR pa3noCTh TeMIEPaTYP Mexay XJagareHToM 1l Boasii, °C.

Tennosoii NoToK B nepeoxsaainrene (B Br) paccunteiBaior no Qopsysnam:
)1 OAHOCTYNEHYATON MauIktibi
. Qno = M( l3' - la) H (5.37)

ISt ABYXCTYNEHYaTofl MalIHHbL
Quo =M (I5r —i5) . : (5.38)

[lepeoxnanuTenb noaGitpaioT o CYMMapiOMY TENJIOBOMY NOTOKY AJis BCEX MAIHi,
BKJIOUEIHILIX B CXeMy. '

Pacxon Boaut Ha nepeoXxJjaputesns V, (B M%) onpeaensior 8 3aBHCHMOCTH OT TemJo-
BOro {i0TOKa il narpeBa BOAbL:

Qro _ '
Var = oy (5-3%

rae At,,lm’-—-narpen BOARW 112 NepeoxJaanTede.

Pacxoa Boapt oGbtuito neGoabwofi. CBexiasi Boga nojaertcs HA nepeoxJailiTenn, #
3aTeM fo0aBasieTcsi K 00OPOTHO# 11/ HCIIO/Ab3YCTCH AJS OXJa)kAelinsg APYruX oonek:
TOB (KOHpzencaTtop, Komiipeccop).

TexunyecKast XapakTepiicTHKa  NPOTHBOTOYHLIX nepeoXJajguTened  Aauma o
Taba. 5.19.

Ta6anua 5.t

n Paamepnt, uM
ETEY TS
Mepeoxaapu- nonepxIocTH kcno Yucao rpyé
Tean oxN8XAGHHH, cexunfl B CeKIh ATHHA MeMA-
ME - amcoTa obwan gauka Kpafiupmu
TPYHaMH
GIIll 5,856 1 12 1380 5200 803
801 7.8 I 16 1690 5200 1095
121N 11,7 2 12 1700 5350 803
1600 15,6 2 16 2010 5350 1095
* oAGOP BCIIOMOI‘ATEJII)HOI‘O OBOPYNNOBAIIHA

Pecupepbt

B cxemy xonoaubiioil ycTaHOBKK B 3aBHCIUMOCTH OT BbiOPaiHoil CHCTeMbI 0XJ1a# A0
HHA MOTYT OLIThb BXKJHOUCHDLE UNPKYJAWIOHHBIE, JHHEHbIe, ApeHaXHble H 3alliTubt
pecupepsi. TTpaBuabintit BLGOp BMeCTHMOCTH antiapaTtoB oGecneutiBaeT Gesonaciocl’
paboTut cicTeMul. B cooTBeTeTBitd ¢ nipaBusamil TeXHitkH 630nacHOCTI! HA aMMHAYiIb!
XONOAMJIBHLIX  YCTAaHOBKAX BMECTHMOCTb PECHBEPOB CllefyeT OnpeaessiTh, HCXON
H3 CJeRYIOUX coobpalKemnHil.

Junednee pecusepst 1oMxKbL BrewaT, ammiiaka He menee 30% oGvema GaTapei: -
BO3/yX00XJajnTeJeil B aBTOMaTH3HPOBafiltbiX HACOCHO-UHPKYIALHOHHBIX CHCTEMAX
BepxHeii nogayeii ammuaka 1 60 % o6bema GaTapeil 1 BosayXooxJanntesell B aBToMaTtt!

9
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31POBAHHLIX HACOCHO-LHUPKYJAUHOHHBLIX CUCTEMaX C HiKHell nojgauvell ammMaxa B
npuGopet oxsaxaenus. IpH Ha/JWUMKM HA BCackIBalOWMX TpyGoNpoBoaax npuGOpPoB
QXJaKIEHHs COJIEHOMAHLIX BEHTHJICH BMECTHMOCTb PCCHBEPA MOXIIO YMEHBIIUTHL 10
30% ofbema Gatapeil n Bo3payXOoXJjaauTeseil.

B aBTomaTH3upoBaribiX 6e3HACOCHBIX CHCTEMAX BMECTUMOCTD JIMHEHHBIX PecHBepoB
ONPENeNIAOT TAK JKe, KaK B HACOCHO-UHMPKYJISIUHOHHBLIX CHCTEMAX C HinKHed nojayeil
aMMHaKa B npHOOpPHl OXJa)KAeHHS.

LupKyasyuonrote pecusepor AoJxHbE GbITh paccunTanbl Ha nphem csepX paGouero
3aNOJHEHNA KHAKOIO aMMHaKa, cJMBaeMOro H3 ipHGOpPOB oxJaaenist. 310 KoJu-
4ecTBO XHAKOro XJajareta coctaBaseT he meree 30% ot ofluero KosinyecTBa Xaaj-
areitTa B HCNapuTe/bHOR cucTeme.

Jpenaxcroie pecusepst nomKHpl oGecneynsaTh BO3MOMHOCTb CJHBA aMMHaKa H3
npHGOPOD OXJaMeHHsl caMOl KPYNHOH KaMeps! XPaHeHHS INTH 3aMOpAXKUBAHIIA,

Sawummote pecusepor B Ge3HacOCHLIX cHCTemMaX JAOJKHBEE BMelIaTh ne meree 30%
JKHAKOCTH, KOTOpasi CojepXKHTCA B npHOopax oxJaXKienusi, B cayuae subpoca ee
#3 GaTapeil Npu NOBLLICHHbIX TEMIOBLX HarpysKax. B cxemax ¢ perysndpoBaiuenm 3a-
NoAHEHHs OXJaMAAOWMHX NPHEOPOB No rneperpeBy Napa MOXKHO YCTAaHaBJAHBATL ONLMil
sauTHEIA pecuBep. Eciu obeclieduTh BHIXOJA MEPErperoro napa M3 OXJaKAAouiiX
npnGopoB He yaaercs, TO cJejpyer BKAIOYATh ABAa pecHBepa, KoTopbie GyAYT paGoTaTh
nooyepenso (cm. c. 82).

[Tpu onpegesetiny pacyeTHOro o6beMa peCHBEPOB BCEX THIOB CJE/YET YUUTLIBAT,
YTO 3aNlOJIHEHHE HX NpH JOOLIX 0GCTOATEeNbCTBAX tie JOJUKHO tipeBbinath 80% obve-
ma. [losToMy B COOTBETCTBHM ¢ Tpe(OBaHHsIMM TpaBHJ TeXnuki 6e3011aCHoCTH
pacueTHbii 00beM BCeX THNOB pecHBepoB ybesnnuuBatoT Ha 20%.

Pa6ouee 3anoJineliue pecuBepoB: JuiteHHuX — 50%, uMpkysasunotunix — 30%.

Ipu HopManbiioli paGoTe ppeHaxxnbie i 3alHTHLE PECHBEPHI 1€ 3aNOJHEHBl K-
KiIM aMMHaKOM.

Onpenennte BMECTHMOCTL pa3HHLIX BUIOB pPeCHBEpOB MOXHO 1o (opmyJam:

1. Jluyeiinsie pecnBepbl.

8) B HAaCOCHO-UMPKYJIAUHONHHX CHCTEMaX ¢ BepXHed nojadefi ammuaka B npuGopbl
oxJaxjaenns o6bem JuHeiiHoro pecubepa V,,

0 -3 Vll(‘ﬂ
P LA
aA.p 0 '5
rae Vien — BMECTHMOCTb HCHAPHTEABHON CHCTeMbl, M3,

0,5 ~ KoadxpuuHentT, YUHTHBAIOUINA HOPMY 3anOJHeHHs pecHBepa npH skcrayaraund (50% ot
oGbeMa),

L2 =0,7 Vaen - (5.40)

6) B 11aCOCHO-UMPKYISALUHOHHBIX CcHCTemMax C HuKueH nojauell ammnaka H B Gea.
HACOCHHIX CHCTEMAX NpH OTCYTCTBMH COJIEHOMAHLIX BEHTHJEH Ha BCACHLIBAIOWMX TPY-
Bonposoaax OGarapeil

0,6 Vyen

iR L R (5.41)

a OpM HaJUYIY CONCHOHHKX BenTHsed oObeM JINHENHOro pecHBepa onpenensiorT Tak
3Ke, Kak AJd cucTeM ¢ BepXHeli nofaued ammitaka B HPHOOPL! OXsaMeriist.
2. UHpKRYnAUHOHHbIE pecHBEpH @ HACOCHO-UHPKYJSUHOHHBIX CHCTeMaX:

Viep = Vo Ki + Vios Ka) Ko Ko Ko Ko K7 1%, (5.42)
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3navenusn Ko3dxpuuueHtoB npusefennt B TaGa. 5.20.
3. IpenakHuifl pecuBep pacCUUTHIBAIOT NO PopMYyJe

' V. = v6+vn0.1
ap 0,8

rae Vg — BmectumocTs Gatapeil caMoit Kpymioii kaMmeps, Mm%
Bo3 — BMECTHMOCTbL BO3AYXOOXJanUTeNned ABHION Kamepnl, M3,
0,8 — iopMa 3a10lnelHA  APeliaKHOTO pecHbepa NpH CJAHDBE B HETO KUAKOTO aMMAaKa NpH OT-
TanBaliBy Cheronoii WoH (80% ot o6bema):
1,2 — Ros(punnent sanaca.

S1,2=1,5(Vs+ Voo, (5.43)

B HacOCHO-UMPKYARUHOHHHIX CHCTEM2X BMECTHMOLTh APEHAXKIOr0 pecHnepa MomeT
OLiTh TPHHATA 110 BM2CTHMOCTH HaHOOJIbIIErD WHPKYJAALUHOAHOr0 pecidepa.

4. BmecTuMoCTb 3alHTHOrO PecuBepa paccuuTuBaloT 1o Gopmy e (5.42). Snauenits
Ko3(puuenToB a5 Ge3anacoCHbiX cXeM npHBeAensl B rta64. 5.20.

Ta6auua 52

B HaCOCHO-UHP KYIHUHONHWX
cxeMax
Kosddumuiment Hro yunrbinaer B Gesuacoc-
RbBIX CTAEM2™
npu Humned UpH BEpX-
Rojage el nonaue
K, 3nnonnenue Tpy6 Gatapek 0,7 0,25 0,7
N 3anomiciiHe Tpy6 BO3NYX0OXAA[HTeNeR 0,7 0,5 0,7
K, KoanvecTso aMmiaxa, BWGpaciBa eMoro H3 0,3 — 0.3
HPuUGOPOB OXJaAMKACHUR
K, BmecTMocTh KoJJICKT OpoB B TPYGOgi poBoO- 1,2 1,2 1,1
noB
Ky PaGouce 3anoJsiHenne pecasepoB jaa oGec-
fleyenni  yeTONuIBOM paGork HACOCOB
TOJ H3OHTAJDbHEIX 1,25 1,25 1,05
Be PriiKaAbiX 1,55 1,55 1,2
Kg JlouycTiMoe 3anoJilenHe pecHBepoB
TOPH30UTANIBHHX 1,25 1,25 1,25
BEPTUKAABALIX 1,45 1,45 1,45
K, 3anac BMCCTIHMOCTII 1,2 1,2 1,2

BMmecTMMOCTb HelrapHTesLIol CHCTEMB! CKJIAABIBAETCA M3 BMECTHMOCTH Gatap:
BO3yXooXJAaguTenefl 1 CAHBHLIX TPybonpopoaoB (B 6e3HACOCHLIX CHCTEMAX, e |
ryJupoBaiihe 3aioJiielivs 6atapeil 4 BO3AYX00XN3AnTe/Ieil 1POHIBORHTCA 11O Neper:
napoB Ha BbiXoje H3 OXJaXAAIOUWMX HpHGOPOB, BO BcachBaKCuieM TpyGonpoi:

JKHAKHH aMMHaK OTCYTCTBYET).
BmecritmocTb GaTapeii Vg (B M%) #111 BO3yX00XJ1a1Te 151 PACCUHTHIBAIOT B 33

CHMOCT K OT AJMHbL TPYG GaTapest i BMeCTHMOCTH | M TpyOui
' Vg = Lo, 1S

rae L — pauua TpyG Gatapenr maH BO3AYXOOXJIamHTeNA, M;
U — BMecTHMOCTb | M TpyOm, M3/M.

Bce pecuBepnl cHaGaloTCs 11peJIoXpa HHTEAbHLIMH KJanaHaMH, MaHOMeTpaMH
MauOBaKyyMMeTpaMH, 3anopiibiMH BeHTH/JSIMH K YKasaTe/sMH YDOBHS.
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Ha siunefiupiX pecuBepax Kpome YKasanHofl 8pMaTypu LoMKHEL GbiTh YCTaHOBMEILI
CHI'HAN3aTOpH MaKcUMasbHoro (80%) u mutumanbio aonycrumoro (20%) nonoxenss
ypoBiis; Jlpenaxibie 1 3alUMTHbie pecHBepbi HeoOXoaumMO 06GecneunuTb CUTHANNIATO-
paMH npeesbHOro NOJIOKEHHR YPOBHS JKUIAKOCTH.

Hipxynsuronnble pecHBepsi, BLUIONAIONIHE OfuoBpeMeniio QYHKUKH OTAE/NHTe-
Jiell KMAKOCTH, JOJKHLI HMETh NpuGOpi, peryJunpyioliine {tOCTYJieHHe KHIKOTO0
XJ1ajlarenTa B COCYR; NPHOOPBI, OTKJIOUAIOULIE KOMIPECCOP NPH OUACHOM NOBLULIEH A
YPOBItst, 1 JIaMNOBLIC CHrHaJH3ATOPLI NPEAEJbHOCO H ORACHOFO NOJOMENNs YPoBiis
WMHAKOCTH. EcC/u uMPKY/ISuHOHbE PeCHBEPH e BLINOAHSIOT (BYHKUHI OTAEJMTeNs!
MHAKOCTH, TO Ha HiX YCTaHABAKBAIOT HPHOOPH, peryaupyiolue HoOCTynJenie xi-
KOCTH B COCYA, M JIaMIIOBble CIICHAJIH3ATOPhi NPEJlesiblioro YPOBHS.

[lpu pacnomoxennu JMuHeiloro pecHBepa Hime KolnjelicaTopa HOMKHA OwITb
npejaycmoTpenla rasosasi ypaBuuTenbHasl JHHHS, ‘ :

B xauecTBe snueRHBIX PECHBEPOB HCNOMB3YIOT TOpPHAOHTAJbIbIE WHIHHAPHYEC-
Klie cocyust. Pecuepsl MapKkH PB moryr 6uiTh Henonb3aopanbt npu pabouem AaBJeHHH
2o 1,8 MITa (18 krc/cm®) B inanasone Temneparyp ot -+ 47 go —15° C. PecitBephi MapKu
PB cuaGensi ABYXTPYOHMBIMH BO3AYXOOTHENMTENSMH /51 YAajienisl M3 CHCTEMbI
HEKOHJIEHCHP YIOLLIXCS  ra3oB.

XapaKTepuCTHKaA JIHHEHHBIX pecuBepoB Mapkd PB pana B TaGa. 5.21.

Ta6anua 5.21

Pasmepnl, MM Pasmepnl, MM
ac M, .
Pecusepny DxS L e ’M1,((,c.“ Pecnbepn DxS L H a;:a
0,4PB 426 X 10 3620 570 410 § 2,5PB 800x8 5790 810 1035
0,75PB 600x8 3190 500 430 § 3,5PB 1000 10| 4890 950 1455
1,5PB 8008 3790 810 700 ] 5PB 1200 12| 5480 950 2225

»

BmectumocTb pecusepa (B M%) cooTBeTcTBYeT mudpe B Mapke annapata. OGeuait-
ka pechbepa 0,4 PB Buninosnena us TpyGumi amamerpom 426x 10 MM; y ocTasbhinix
cocynos — obedaiiki cBapHble. TlpefoxpaHutenbHbie KJaitanm Ha pecksepax 3,5PB
1 5PB umeior ycioBHbi npoxog Dy 25 mm; 1a ocTaabumix ailnapatax Dy 15 mm.

Pecupepw mapku PI, npeacrabisiioue coGofi Takme ropHaonTasbHbiil CBaptiofi
HHJHHIPHYECKHA COCYH, MOrYT ObiTh HCNOJb30BAML! B KayeCTBE WHPKYJSUHONUBIX,
3ALMTHBIX UJH ApenaubiX. Hcnoabayior ropusonrtanbuste uMpKYJsiHOHHbIE ©f 3a-
" WKTHblE PEcHBEpHbi COBMECTHO ¢ OTAeMITe/IeM MMAKOCTH, C KOTOPLIM HX COCAHHSIOT
ypaBuurenbiiofl sunned. PaGouee naBnenne pecusepos ao 1,5 MIla (15 Krc/cm?),
auanason remneparyp —+40- -—50° C. ’

. XapaKTepuCTHKA ApEHaKHbIX (ApeHAXKHO-LHPKYIANMONHBLIX) pecuBepoB MapKu PJ1
Aaita B Taba. 5.22.

Ha KpynHeix X0/I0OJMJbHLIX yCTauOBKaXx Ie/ecoo6pasio NpHMEHeHie aNnaparos,
BHLINOJIHSUOWHX OJHOBPEMEHHO (PYHKIMH UHPKYASUMOHNBIX PECUBEPOB H OTAesHTesel
®uaKocTu. [las 3T0r0 NpefHa3HayeHLl peCHBEpH JpeHaiKHble BePTHKAJbHBIE UHPKY-
asiusonnbie Mapxu PIB. 214 e annapaTsl MOXHO HCNIO1b30BaTh B KauyeCTBE 3aMT-
HBIX pecHBepoB B 6€3HACOCHHIX CXeMaX. ;
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Ta6anua 5.22

Pasuepta mm,
Pecusepu Macca, &r
DxS L H
0,750 11 600x8 | 3000 500 430
#,5P0 800x% 8 3600 810 700
2,5P1 800x8 5730 810 1030
3,5P1 1000 10] 4825 950 1450
5P 1200 12| 5340 950 2220

Annapat upeanasnauen gns paGoTt npu pasnaenun ne Gonee 1,5 MIa (15 kre/e
B aManasoue Temirepatyp 440+ —50°C.

IMpenoxpaunteanunit kaanan ua pecusepe 1,5 PIAB umeer ycnoBumit npo:
Dy 15 MM, ua octanniiux annapatax Dy 25 Mm.

XapakTepHCTilKa ApeHaMUblX BePTHKANbHBIX LHPKYAALHOHHHX PECHBCPOB M
kn PIIB nana B rtaGa. 5.23.

Ta6auwua &

Pawcpu. MM Pasmepnt, wm En
EmM- -
M .
Pecnpeput wocte, | MRCCA Y pocnnops xocts, Mo
DxS " B ™ DxS. o B

411 16

1.5PIB | 800x8 .
'55 | 20

2,5P1B 1000 % 10

3880 { 1116 | 1,68 | 785] 3,5P1B { 1200x 12| 3565 | 1524 | 3
3990 | 1320 | 2,70 | 1285 | 5PIB 1200 12| 4560 | 1524 | 4
/

Orpenarenn KugRocTA

OTaennTenn KARKOCTH BKJIOMAIOT B CXeMy /ISl SaLHTEL KOMIPECCOPOB OT {iona
HHA B UHX XHAKOrO XJiaflareuTa #,C/ei0BaTe/IbHO, OT MHAPABAHYECKOro yaapa. B con
MEHHbIX CXCMAX OTHEHTEeNH XKHAKOCTH CHAGKEHbL aBTOMAaTHUECKHMHU HpH()OpaMll, 1
KJHOYAIOLLIIMIT  KOMIIpeccop NpH ONnacluoM H3MEHEHHH YPOBHA KHAKOCTH B COCY
B nacocuo-uupryssutonisix cxemax H 6e3HacOCIBIX CXeMax IpH peryJiuposan
3anosiernl UpHGOPOB OXJAXKAEHHA NO NEeperpeBy napa (pH (OPMANbHOA KCILN
TaUHH B COCYIE 1€ JOJKHO ObITh MHAKOCTH (BCA KUAKOCTb, NOCTYNAOWAA B COC’
CIHBAeTCs B pechaep).

TonGupaioT OTaeaNTeMil KHAKOCTH NO AHAMETPY BCACHIBAIOLWLEro natpybka K
npeccopa. Ha kaxpayw TeMuepaTypy Kuneuus HoaOHpalOT OTRe/NbuHf COCYHR, OfC.
JKUBAIOULIT BCIO HCHAPUTCALHYIO CHCTEMY.

>KllllKOCTb oTAensieTCst OT Hapa BCJCACTBHE pPe3Koro H3MEHe A CKOpOCTA # )
HpaABJACHIA ABHXKEHNIA XJajareura. CKOpOCTb flapa B COCyae RoshxHa OuiTh He 6o
0,5 M/c.

OTnenntesib WURKOCTH NpeAcTaBaseT coGoft cBapuoil BepTHKanbubl ussMIAy
YecKHi cocyn, HMeoWwNil naTpyoKH H WTYUepa s NPHCOERHHEHHA MHBAKOCTHOI!
1apOBLIX JIMHUH aMMHaKa, ypaBHUTeNbHON JuiHUH, aBTOMaTHYECKHX NPHGOPOB 1 1
1omerpa.

Oraenutent MUAKOCTH paccunTaysl Ha paGovee naBneHue ue Goaee 1,5 Ml
(15 xrc/cm®). PaGouuii amanason Temnepatyp +-40-- —50°C.
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XapakTepucraKka orTaesuTenell MHAKOCTH Rana B Taba. 5.24.
: TaG6anua 5.24

Pasmepbl, MM
Orpcanrtean Macca, xkr
HaspocTH DXS, d B H
70 O)KF 42610 70 890 1750 . 201
100 O)X* 5008 100 980 2060 244
125 O)Kr 600x8 125 1080 2100 313
150 O)Kr 800x8 150 1280 2710 543
200 O)K* 1000x 10 200 1490 2815 946
250 OX* - 1000x 10 250 1564 2870 926
300 OXK™ 1200 12 300 1772 2975 137

Hpouexyrouune cocyum

TNonnoe npomaxyTourioe oXjaxKpeiHe napa nocjie CTyHen! HH3KOTO RaBAelHs B
ABYXCTYIEHYATOR XONOAHNLHOR MalliHile AOCTHTAeTCsi B [POMEXKYTOUIIOM cocyle B
pe3yJbTaTe KHMEHHsi B HeM MHAKOCTH MpPH MpOMeXYyTouHoM Hasendn. Bereacrtsue
KHOCHHSA TOI e MKHAKOCTH [IEpeoX/axRaeTcs NpoXoaauiil No 3MeeBHKY XJAanarent
nepej peryanpymooiiuM BeuTHaeM. [IpomexyToudnie cocyas €o 3MeeBHKOM (Teus006-
MelHNKOM) IPHMEHAIOT B CXEMaX ABY XCTY EHYATOIO CHKATIIS C NOJHLIM NPOMEKYTOUIBIM
OXJIAXKAeHHEM M OAHOCTYIEHYATLIM APOCCRNHPOBAHHEM. Y pOBeHb MULKOCTH B cocyle
HOMLEPKHBACTCA peryasTopon yposis. Ha cocyne ycTauaBaupaior takme npuGopul
4BTOMATHYECKOH 3au(iiThl KOMIpeccopa OT TMAPABAIIYECKOro yaapa.

IlpoMeryToutbie cocylipl OAGHPAOT HO AHAMETPY BCackiBaioiero narpybka cry-
REHH BbICOKOro pabaennsi. [IpH 3TOM CKOpPOCTL napa B ceyeHifll COCYAd ROJIKHA ObiTh
ne 6osee 0,5 m/c. CropocTb Kukoro areuta B ameernke 0,4—0,7 m/c. Kosrpuuient
Tenionepeaadn ameeBuka 580—700 Br/(M?- K).

TlpomexkyTounnie cocyanl Mapku I1C; nperctasnsioT coGoit cBapHOl BepTHKAAbHbLIMA
UWHIHHAPHYECKHIl COCYA €O WTYUEepaMn H NaTpyOKaMH AJid NOABOAA M OTBOAA XJajd-
areqTa, NPHCOENHHENHS YPAaBHHTE/NbHLIX JIMHHI H 1puGopoB aBTOMATHKH, npeloxpa- -
HHTENBHOIO KJanana, Maromerpa. -

PaGouee nasaenne go 1,5 MIla (15 krc/cm®), Temnepatypa B Xopnyce oT --40 1o
—30° C, temneparypa B 3meeBHKe oT +-47 ao —30° C.

Bce NpOMERYTOUNBLIE COCYAbl CHAGMKEHL NpPElOXpaHHTENAbHBLIM  KJAANaioM ¢
ycaoBubiM tipoxofoM Dy 25 Mm.

XapakTepucTaka npomexyTtounsix cocynos [1C; npusenena B Taga. 5.25.

Ta6anua 5.25

Pasmepni, MM Maonans

[1poMeXyTOuUHbie noncpxnocru’ O0Lem nn‘nn- Macca,
cocyam DxS d H suegauxa. M paTa, W Kr
. ¥

4011C, 42610 70 2390 1,75 0,22 330
6011C, 6008 150 2800 4,3 0,67 570
80T1C, 800x8 150 2920 G,3 1,15 800
100TIC, 100010 200 2940 8,6 1,85 1230
12011C, 120012 300 3640 / 10 3,3 1973
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Puc. 5.12. Tpomexyrounnii cocyn CITAGOO:
1 — wHT npHOopop; 2 — coeanHuTenbHans KopoOka; [ — naTpyGoK BX0oAa raloo0palHoOrQ aMMHARAE
c.un.Aa. D,IOO; /] — natpyGok k BcacmBawouweMy TpyGonpoBoay C.B.1. D25 111 — natpy6oKk K Bcacmpar:
memy TpyGunpomony c. u. a. Dv25; 1V« natpyGok BX04a MKHAKOTO aMMBaHKa D,IB: V — patpyBok can
Ba XHAKOro aMmHaka Dy’m; VI — qaTpyGOK BXO4a MNAKOTQO AMMHAKa B 3MEEBHK D’25; Vil — natpy6o
BHX0A8 KHAKOTO aAMMIEKA H3I IMeeBHKa D,25; Vill — gatpyGoKk BXORA MHAKOrO AMMHaKa D,?"
/X —aatpyGoxk Buixoaa Fa3006pazHOro aMMHaKa KiC.B.A. D,100; X — patpyGox <inBa Macaa D,

Arperatbl RBYXcTynendaToro catisi AL130-7-4 u AJ90-3 komnaextyiotcs
MexyTouibM cocynoM mapxit CIIA600 (puc. 5.12).

OcuoBiibie pasmepbl npomexkytodnioro cocyna mapkua CIA600: D x S = 60
X 8 MM, H = 2200 mm.

Macnoorpeanrenn

Macaootnenutens npemas’naveni AN OTAeNCUHA MACAd, YHOCHMOIO H3 1
fpeccopa BmecTe ¢ napamu xaapareura. Hanbonee nonio otaensercs macao or x
areyTa B anuaparax c oxsaamuenneM. Oxjaxaenne MOKeT OCYLWECTBAATHCH B
(anuapats mapkn MOB) s ammuakom (GapGotaxisle annapat Mapku ON

HauGonee cospemenusiMit SBASIOTCS MAC/J0OTAEMITENN IHKAOHHOTO THOA, (-
(€Y IBAIOULIEC BBLICOKYIO CTeiellb OTAeserHsi Macha.

MMonGop MachooTaesTeNell HPOH3BOAHTCS 10 AHAMETPY MAarHETaTenbHOro
pyOKka kKommnpeccopa. B uacTosililee Bpensi Bee arperaTsl Kak OXHOCTYNeHYaTOro,
B JBYXCTyTneryaToro cxarisi, paGoTaionlite 1a anMiake, BKAIOYAIOT MACJIOOTAe I H |

MacnootennTen UHKAONIOrO THNA BWIYCKAT Mapok 65MO u 100MO; Ga
TaXHOrO Tuna — Mapok 500MM, 800MM, [1000MM, 1250MM, 1500MM, 2000M
3000MM; ¢ BoassM oxaaxaennem mapok MOB-32M, MOB-40b, MOB-50. Lz
o0o3iayennii COOTBETCTBYET MIaMeTpy H#arHeTatenbHOro naTpyGka.
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Macaocobnparenn

Macaocobupartenn npennasHadedbl JIIs repenycka B HMUX Macsa U3 alnapaTtoB M
HOC/AERYIOWEro YjaleH sl ero H3 CHCTeMbl [ipH HH3koM Aabselini. Ofi NO3BORIOT
YMEHDLILHTL MoTepH aMMHaka H obecneydTs Oesonacioctb oGenyxubanun. [lepen Bhi-
1IYCKOM Mac/ia aniiapaT OTKJIOHAIOT OT JIMIHH BbICOKOTO AABJCIis H [1OAK/HQUAIOT K
BCachiBatouled JMIHK iepell OTAC/THTEIeM KHAKOCTH. MacsocoGupaTtenb npejcrapiser
co00ii CBapHO#i BepTHKAALHLIA UHAMHADHYECKHIT cOCYA, upelnajuadennlii Ras pa-
OUTH NIpU ABJIEHHH He Gonee 1,8 MIa (18 krc/cM?), B ananasode temneparyp —40+-
= 4-150° C.

Ta€anua 5.26

PasMepbl, MM

Macaoco- .

Guparenu DxS n " OGrLem. M Macca, ur
150CM 159% 4,5 600 770 0,008 18,5
300CM 3259 765 1270 0,07 92
H00CM 516x8 960 1870 — —

Konuuectso MacnocoGupateneii, BK/oUeillbIX B cXeMy, onpejensieTc UHCJIOM H
pa3mepamu oOcayxupaemblx aunaparop. Ha kpynubix ycranoskax uenecooGpasuo
HMETb OJIHI MAC/I0COGHPaTeIb Ha KAXAYIO HCNAPAHTENbH YIO CHCTeMY .

XapakrepucTuka MacaocoGupateneii mapku CM pasa B Ttabn. 5.26.

O6parunie wiauann

B aBTOMaTH3MPOBAHHBLIK XOJOAMJbLHBIX YCTAHOBKAX COTJAcHO IPaBHJAAM TeXiiH-
Kl 6e3011aCUOCTH Ha HAalHeTaTelbHOM TPYGOIPOBOAC K1KAOIO KOMIIpeccopa JOAxen
ObiTb YCTaHOBJEH OGpaTHLUl KJanad, NpeioTBpawlaiouiHil BO3MOKHOCTD ABIHKENHS
o6paTiioro NOTOK2 aMMHMAKA M3 KOHJIGHCATOpa B c/ydyae OCTANOBKH HJIH ABAPHH KOM-
npeccopa. KpoMe K/1aniaHoB, YCTaHOB/GHHLIX HA HATHETATEAbHOM TPYGONPOBOAE Kam-
ZOro Komupeccopa, lepei KOHJIeHCATOPOM YCTaHaBJAMBAIOT o0uuit o0paTublilt Kaauau.

[Mpapunamn TeXHHKH Ge30NACHOCTH PEKOMEHAYETCs (pHMEHeHHe GeculyMiubix
06paTHLX KAananoR. OGPAaTHBIA KAanaHu ¢ nemndepubiv yerpoitersom OKIL, paspa-
Goranuble o BHHXH, Owbipaior yraosble 4 npsiMOTOYMBIE C YCNOBHLIM npOXooM 70

1 100 mm. 3ason «Komipeccop» BLIyCKaeT lieBo3BpaTinie Kianaibst Mapkn KH ¢
ycnosubm npoxogom 100, 125, 150 n 200 mm. Knananu KH npemiasnayenm ans pa-
6otsl npH pasnenwu o 1,8 MITa (18 kre/em?.

HOXBOP XOJOJNHJIBHLIX MAMMH M APETATOB C OJIHOCTYIIEHYATBLIM
KOMIIPECCOPOM

Ilna oxnaaeHHs CTauHOHAPHLIX KaMep uUa NpeAnpHATISAX TOProBJA H obiect-
BEHUOro HHTAHHA, B pacrpeRe/IHTeJIbHLIX XOJOAHJAbLIHKAX MaNoHd eMKOCTH, s Ucn-
TPANM30BAHHOFO OXAAKAEHHA OTHeJAbLHLIX KaMep HAH TPYurn KaMep, a TaKke ia
OXAaM¥JAeHHA BOAbl B CHCTEMAX KOHAWLHOMHPOBAHHs BO3LYXa WIHPOKOE pacipocTpa-

HEHHE NOAYYHIH XOJNOQAHJLHLIE KOMIPECCOPHO-KOHACHCATOpIbIE arperaTtui H  KOM-

IJCKCHLI® XOMoJuAbHbie MalHHG C BLICOKOH CTenenblo 3aBOACKOH IOTOBUOCTH.
. i
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TonGop KOMipectOPHO-KOHAEUCATOPHOTO Aarperata HAH XOJOMINIBHOH Man
TpOK3BOAAT OJHHM 13 TpeX MEeTON0B:

110 onicaniomy o0beMy Komupeccopd, BXOASLLErO B COCTAB KOMIIPeCcopio-Koli
CATOPHOro arperata (MallHbI);

no rpadukaM XoJ0AONPOU3BOAHTENBHOCTH KOMIPECCOLHO-KOHACUCATOPHOro at
rata (Mautb); v

o TabuudibiM - 3naderisM  X0J0A0NPOH3BOAHTENBHOCTH KOMIPECCOpHO- Ko
catopiioro arperata (MaulHubl), NPHBOAHMBIM B TeXHHYECKOil XapaKTepiCTHKE I
ans. ,

[epsbifi METOA aianoriyed TOMY, KOTOPLIM MOAb3YIOTCA /5 pacyeTa OAHOCTYr
YaToro KoMiipeccopa: olipelle/stoT Tpebyemblii 0GbeM, OITHCaAHU b HOPLWHAMH KOMII|
COpa N0 COOTBETCTBYIoNULEil JopMyJie, a 3aTen 10 TabiHUAM TeXIHYECKHX XapaKTCPHL
[OROMPAIOT arperar M/ HeCKOJbKO arperaTos (Maulligy) TakuM oGpa3oM, ytoll (
TiyecKoe 3Haven e o0bena, ONICaHIoro NOPUIsAMI (111 cyMma OGbEMOB AJIA HECKo
Kix arperarton), Oua0 ua 20—30% Goablie noay4eHHOro pacyeTOM.

[MonGop KoMnpeccopi1o- Kot 4eHCaTopHOoro arperaTa (MaliHbl) BTOPHM METOJOM 1!
H3BOAAT N0 TpadiiKaM, Ha KOTOPBIX NaHbl XOJ0AONPOH3BOANTENBHOCTL H NOTPEG:
Masi MOULHOCTL B (YU KWW OT TemMuepartyp Kuueunns f, 4 Kongencauui £, an6o (
XOMOMIILILIX MAU) OT Temiiepatyps! XJaAOHOCHTENR HA BuIXOJe M3 HCnapii:
lpy # TEMUEDATY P OXAAKAA101LE]T BOALI H3 BXOLE B KOHAEHCATOP {5y . Takie rpady
MOAYHAIOT B pe3yJ/nTate 3aBOJACKIX HJl 1aGOPAaTOPHLIX HCMLITAMNA XONOAHABHIBIX *
Wi o arperaros.

Ias arperatos ¢ BO3AYLIbIN OXJ1aKACHIIEM KOHACHCATOPA XapaKTepHCTHKH Npn
Jenibi B 3aBHCHMOCT! OT TeMnepaTyphl BO3XYXa, MMOCTYNAloUlero B KOHRCHCATOP.

[pu noaGope KOMIIpeccopiio-KORAEHCAaTOPHOTO arperata XoJIOQHJBHOR Marn
TPETHHM METOJIOM HEOGXOAHMO NPEeABAPHTE/]bUO XOJOAOIPOH3BOANUTENBHOCTD, |
CYNTaHH YO Ui pabouiX ycaoBhil, NPHBECTH K YCAOBHSM, NP KOTOpLIX OHA Aan
Talmiue XapaxTepHCTHK.

Ykaszauuntii cnocoG MOMKIO HCHOJBL30BaTL AiA NoRGOpa KOMIpPeCcCOpHLIX arpe
TOB, JI/I5i KOTOPBIX XOJIONONPON3BOAHTENLHOCTD AACTCA B 3aBHCHMOCTH OT TeMNepa:
Kunenns u konpencaumit £, v f,. X0J020NpoH3BOANTEALHOCTL LipHBOAAT K CTalL!
HBIM yenoBusiM (fg = —15°C, £, =30°C) no ¢opmyse

Aer qvu

Qer = Qpad N (5
Apaé qv"

The Qpa6, Qcr — XOMORONPOHIBORHTEALIOCT KOMNPECCOplio-KOlIACHCATOPHOTO arperata npw  pa-
QHX i CTAHABPTHNX YCAOBHAX, Qpag NPHIMMAIOT PABHOR CyMMApHOMY TelioN
TOKY B KaMmepw, .
Apas W Acy — KO(dALIENTH NOJauH NpH PaGOYMX M CTANAAPTHHX YCAOBHAX; T~
quau H qVC,"'°6"“M""“ XORORONPORIBOARTEALUOCTL NP PaGOYHX H CTAHAIPTHHX

O0LeMut Y10 XOJORONPOH3BOAUTENBHOCTD [OACYUTHIBAIOT 110 (l)opM)'.'/l/

i—i s ‘
qp=—"1 £
n

rre gy — o0bemias XonNooNPOHIBOAKTENLIOCTS;

’
il, i, — 9NTaMBLINA XOAORNALHOLO arenta B Toykax I u 4 (cM. pue. 5.2,
vy — ofbeMIlan Macca BcacwBaeMoro napa B Touxe /. 7




Ina xoJoAHABHBIX MAUIMH, XOJIORONPOH3BOAHTEIBLHOCTS KOTOPHX AA€Tcsi B 33BH-
CHMOCTH OT TeMmneparyp Iy, M fyy;, NPOH3BECTH NepecueT OueHb TpYAHO. B cBai3H ¢ &
STHM DPEKOMEHJIYeTCs M0/ib30BaTLesl TAabaAMuaMH M rpaduKamil. E

Hekotopule ocoGennoctn 110460pa XOMOAMALHLIX MAlIHH PA3NMYHOrO THNA pac-
CMOTpeHbl  HIKe,

HopGop maamx XoNeAHABHRIX M

Ias nofGopa ManbiX XOJONHABHLIX MAWHH TIPEMIE BCEro ONPeNe/IsHoT X0J0A0-
UPOH3BOAHTENBHOCTL KOMIIpeccopa

Quu =2 Q,

rae I Q— cyMMapuifl TenJIoOnpuToK B Kamepy van B HECKOIILKO Kamep, OOCAYIKHBaeMuX oANOi
XoJoAn/abHON  MatHoil.

Ins o6ecneqenust uHKUHOH PaGoTel KOMNpeccop BLIGHPAIOT € 3aMdcoM No #1po-
u3sBojuTeabioctd 25—30%.

Ecnn x0JM0AWIBHHK COCTONT 13 HECKOJbKHX Kamep, To npu onpenenennd Z Q fas
KKJOH XOMORH/bHON MaulHHbi 1€0GXOANMO CHAYAJa PellHTb, CKONLKO KaMmep 6yler
06y KHBATLCs: ORHOM Matunnofi. O6b14110 OGBEUHAIOT N0 ABEe KaMephl C OMHHAKOBLIMH
HaH GAH3KHMH MEXAY co0oil TemnepaTypamu. B TeXx ke cayuasx, KOraa Kamepwl ¢
OJMHAKOBLIMH TeMIiepaTypaMH paclionoxKeusl AaJeKO Ofiila OT ApYroil, Ayuule uaterats 4
JJIMHBIX KOMMYHHKAuuii H 0ObeJHHATb B OMIY CHCTEMY HcllapHTeJH COCeAHHX Ka- -3
Mep. 4

JAsi oXNaXMAEHHS Kamep C NpHMeDiiO OJHHAKOBBIMM TemnepaTypamil npHMensor
xoaoiubible Matuis Md-49, AK-OB4M, MO-56M, AK-DPB6. i Maiumus 11a3b-
BaIOT OAHOTEMNepaTypPHLIMH, HOCKO/JbKY OHM He HMeIOT fIpuGOpPOB A5 TOYOro pe-

* TYJIMPOBAHHA TeMnepaTypu B Kaxnoi kamepe. Ilpu o6cayKuBajinH Kakoi-am6o 3 1
3THX MaUlWH IBYX Kamep n Oojiee TemnepaTypa B KaxAOi M3 HHX YCTanoBITcs B 3a-
BHCHMOCTH OT COOTHOLICHUSI TEIIONPHTOKOB H XOJO01POH3BOANTENbHOCTH HCNAPH-
TenabHLX 6ataped. [TosToMy OGBbEAHHATL MEKAY cOGON TPH HJIL YeThipe KaMepnl Hexe-
nartejbHo. Kpome Toro, Takomy o0belnHeHIHO MOXKET NPensTCTBOBATL OrpaHHyeilHoe :
KOJI{UeCTBO HCHAPHTECH H TePMOPErYAHDYIOUHX BEHTHACH, HOCTABAAEMBIX € KAWAOR
MAaklHHOIf,

Texunueckan XapaKTepHCTHKA ORHOTEMUEPATYPHLIX MAALIX XOJIOAHABHBIX MAllnM
npuBepeHa B Ta6a. 5.27 u na puc. 5.13 u 5.14.

Eciu X0J0Au/bHHK COCTOHT K3 TpeX HJIH ueTulpeX XOJNoRHAbIbIX Kamep ofueit 1o-
wansto 30—~50 M?, B KaXAOH H3 KOTOpHIX HEOGXOAHMO TOYHO NOANEPIKHBATDL 3ajarl-

RYIO TeMuepaTypy BO3LYXa, NpHMEHRIOT Xohopuabubie mawunbs XMI-6, XMBI-6,
XMI-9, XMBI-9. 2TH mMaumunsl HA3piBAIOT MHOrOTEMNEPaTYpPHLIMH, TAK KaK OHH lMe-
10T UpHGOPH aBTOMAaTHKH RJA NOMLEPKAHWUA 3a/anilOd TemuepaTypbl B KAaXjaoil Ka-
mepe. [IpH nocTHkentH 3afalOii TemMneparypol 3aKpLIBACTCST COJICIONIHBHI BEHTHADb 1A
apMaTYpHOM IHTe M NpeKpaillaeTCsi mojaua Xnajaoua B Ravuylo gamepy. Has uop-
JepKaHuA B ONTHMAJBHLIX Npejenax AaBjeiHs BCACLIBAHHS NPH ROCTHIKCIIMH 11€00-
XONHMOil TemMnepatypbl OTKJIOYAETCA TOJILKO MNOJIOBHHA HCHAapuTeabHeX OaTapeil.
3auwHTa OT NOHMMKEHHs JaBJeHHs BCACLIBAHHA HHXKE JONYCTHMOrO B 3THX MaUIHHAX
OCYILEeCTBJACTCA NPH NOMOLLM peJie paBierus. [IpeHMymiecTBoM MHOroTeMNepPaTypHbIX
MallHH $IBJSIETCA 3KOHOMHS TUIOWLAJA AJISi Pa3MElieHuA XOJIOAHJIBHOrO arperarta.
Hanpumep, Bmecro Tpex arperato mapku H@-49 MOXHO YCTaHOBHTL OaMH arperat
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AKI1-9. Hepoctatkamit 3TIX Maiig ABJAKIOTCA UX Mellbulast 1aRexnocTb (Gonpia
POSATHOCTb BLIXOJIa H3 CTPOsi BC/ICACTBHE 3HAYHTEILHOTO KOJIHYECTBA HPHGOPOB :
MAaTHKH), a TaKKe BbICOKAsi CTOMMOCTD.

Tlocae Toro kak BoiOpana neoOXoanMasi MapKa XOJIOAW/IBIONR MallMHB, W3 Tt
YECKOil XapaKTepHCTHKI HJIH KaTajiora BINHCHIBAIOT, CKOMBKO HClapHTEIER Hin
LYXOOXJaaauTeseil nOCTaBAAIOT € JAHHON XOJIORH/BLION MalWIHHBL H KAaKOBa (Lo
HX TenJonepefaouleii 10BepxnuoCTH. 3aTem paclipefieisiioT HCHapHTEH N0 KaM
COOTBEeTCTBEHHNO TellI0BLIM Harpyskam.
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Puc. 5.13, XapaKTepHCTHKH Manux Puc, 5.14, X apakTepHCTHKH M

XONOAHABUBIX ATperatoB € BOAMIIBIM XOJORKAbIBLIX ATperaToB € BOARYL
OXNAKACHNEM KOMAeHcaTopa: - OxaaMAeH Hem KOHREHCATOPA:

1— AK®Y-B; 2— AK®B.6; 3J— AK®BAM; 1 — AK®B|-6; 2 — H®-56M..

4 — HP49,

..

[MoTtpebuylo naowann, Tenaouepeaiouieit nosepxuoctn Fy, (8 M%) onpepens:
¢opmyne
Qosop

F., =
* k.0

TAe Quogp— MaTpy3ka wa oGopyauBaHue, PAaBHAs TEMJONDHTOKY B Ralllylo Kamepy, Br,
zu—pacueruuﬁ KoxpdulenT Tenaoneperaun Kameproro oGopynoBanud, BT/(M’-K)&
O — pacueTnas pasnocTs TemMNepaTyp Mexay BO3RYXOM H XOAOAH.ILIHM areutom,

PacueTupifi KO(XPHUMEHT NPHHHMAIOT PaBHBLIM JUIA HCNAPUTEJALHLIX pelp
Garapeii 1,5—2,5 Br/(m?-K) [1,3—2,2 kkan/(m*-u-°C)]; pas Boapyxooxsamm
12—14 Br/(m?-K) [10—12 kkaa/(M*-u.°C)].

Pacuersiass pasuoctb TeMuiepaTyp cOCTaB/AfeT AAA peGpHCTHX ucnapHTese
16° C, aan mosayxooxaauureneit 9—I11°C.

Tpu pacupenesielitn KOMILIEKTa #ciapuTesieii 0 KAMePaM MOTYT BCTPETHTLLs
HOCTH 13-33 HECOOTBETCTBIA pacuyeTHOH M JeACTBHUTE/NBHOM IVIOUANH NOBepX:
nenapureas.

Ecay Xon01uAbuHK COCTOMT H3 ONHOM Kamephl, BeChb KOMINVIEKT NOCTABJIsieM!

napuTesieil pa3mewaoT B 3Toil Kamepe. .



3uaunuTebHO Yawe OANH XOJIONMAbULIT arperat ycTauaBauBaloT A5 OXAaXAeH s
AByX Kamep. [1ps 3TOM MOMKET OKa3aThCsl, UTO IR OOl Kamepsl TpeGyeTcs noBepx-
HOCTL G0/bllAs, YeM N0 pacyery, a s ApYroll — menubiuas.

Hanpumep, npu onpepese it niouais noBepxiocTi icuapireeil A X010 AL
UiKa, COCTORUIEro H3 ABYX KaMep, MOKET OKasaTLes, HTo ais ojoil Kameps! 11e06xo-
AIM HCDapuTenbL nJoulanbio 15 m*, a gas apyroii 25 w2 , 3 B peayabTarte pacyeTta ans
OXJIaXKJEHUsI 3THX KaMep nonoﬁgaﬂ XONOAHJIBLLLE arperaT Hd-49M,

Onuako, Kak Buaiio H3 Taba, 5.27, on KOMILIEKTYETCS HETLIpLMsi 6arapesmu HPCH-
10 ¢ unouwapbio Tenaonepenatoneiit nopepxuocti 10 M? Kaxkpasn.

[MosToMy BO3MOXKIIBI ABA BapuamTa pa3MelleniHs HcnapuTeneii:

OJluy UcnapHTesb B MEHLIIYIO KAMEPY H TpH ucnapirenst B 66nbulylo;

110 ABa HCNAapHTe/isi B KaxKAylo Kamepy.

Tlpu oGoux BapuanTax B Kakoil-To Kamepe IJIOWAAb HCNApHTeNell NpeBbILIAeT Tpe-
Gyemy10, a B KaKoii-To ece ile XBaTaer.

B 3Tom cay4ae neo6XoaiMo NPOH3BECTH NOBEPOuUBIE pacyeT XOJIORHABHON yeTa-
HOBKH [P 1NePBOM # BTOPOM BapHaHTaxX pasMeu(eHusi HCuapHTeell i OCTaloBUTLCS
Ha TOM #3 HHX, NpH KOTopoM K03 PuuHeHT pabouero BpeMeH XOA0ANILIIOrO arperara
OyneT nanMeublinM (1IPH pacyeTHLIX TeMliepaTYpax BO3AYyXa B Kamepax).

IloBepounntii pacyer xonOAWILHOR YCTANOBKH

IMockoabky X0/0/01POU3BOJIHTENBHOCTD BEIGPAHIOr0 arperata H mwioulafb Temio-
_HEpeRalouieil 110BepXUOCTH YCTAHOBCHHBIX HCNapuTeseli, KaK 1paBHJIO, OT/IHYAIOTCA
OT pacyeTubiX, nocsie NoaGopa XoJIORAMALHOrO arperaTa u pacnpepeacuys Gatapeil 1o
KamepaMm HeoOXORHMO INPOH3BECTH MOBEpOUIbId pacyeT, uejdb KOTOpPOro: )

ONpeNe/inTL TEMNEepaTypbl, KOTOpble YCTaHOBSTCS B Kamepax (Ipll HeNpepbiBloil
paGote XonoauabHoro arperata (koaduuuent paGouero Bpemertst b= 1); 3Tum ca-
MbIM BBISIBJASIIOTCS Npefie/lbibie BO3MOXKIIOCTH BuiGpanuoil X0oa0AuAbLHOM YCTalloBKII;

onpenenuTb KospuuHenT paGouero BPEMCHI H TEMIIEpATyphbi Kuneuis, 1pH Ko-
TOPHIX A0/KeH paGoTaTh XOJOAM/bHEIL arperat, As JOCTHKEeiHA 3a/ainoil Temnepa-
Typbl B TOH Kamepe, I'le 1JI01IaRb NOBEPXHOCTH YCTAHOBJCHIILIX HCIAPHTENER Merbile
pacueTHoit.

PacemotpiiM citayana cAyuail, KOrZA XONOAHAbHAS MAlIA paboTaer Ha onun
oxnapaeMblii 06bekT (onuy Kamepy).

Hsuecmm.

. Hapyxunas Temneparypa f,, TERJoNpHTOK B XOJA0AUAbHYIO Kamepy Q, KoTopuit

B OCHHOBHOM COCTONT H3 Tennonpmoxon yepes orpax/ennn Q, M OT HOCTYIICLHS 1IPO-
nysroB  Q,.

2. TensonpoxoauMocTb orpamalomux KOHCTpYKUMi  (Ronlop)-

3. Tennonpoxopumocts ucnapurens (k,F,).

4. XapakTepHCTHKa KOMIIPeCcOpa, T. €. 3aBHCHMOCTb XOJORONPOH3IBORHTE/NLIIOCTH
xomnpeccopa Qu, OT TeMmnepaTypnl Kullenus fg

Quu = [(to)-

TpeGyeTcst onpeneatTs YCTaHOBUBIUYIOCA TeMilepaTypy .f, B OXJaMaeHHoM ofbek-
Te (kamepe) NpH HenpephiBHOi paGote komnpeccopa (b= 1).
AHaNHTHYECKH 3TY TeMNepaTypy MoOXHO HaliTh M3 Teliosoro Gananca Kamepsil:

3) Quan= Qu: PRop For lu—1s) + Myp opp (rp —13) "'_ku Fy(tg—1to);
i
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v 0 Qu=Qua: kuFully—te)=1f(t),
rae Mg, — nocTynsnesne rpy3oB, Kr/c;
Cpp — CPEANAR yaeasHa’ TenJOeMKOCTb rpy3oB, Kllk/(kr - K):
{rp — TeNpepaTypa nocTynaiomux rpysos, °C.

Oumitako ans peleniiss 5THX ypapuennil HeoGXOuiIMO 311aTh 3aBHCHMOCTD Qe
==f(¢,), KoTopas oOblui0 3anaHa B BHje rpaduKa, 103TOMY W pewiTh 3TH ypaBHer
npoue rpadgudeckiiM cnocoGoM, HanpHMmep criocobom, pa3paGotanubim B.H. Kan
ponHyen.

B koopanHartax Q—i, cTpolM 3aBHCHMOCTb TEIIONPHTOKOB OT TeMmepatyp
Kamepe:

Quau = kor Fop (fn — tp) + Mpp e (g — t5) = (Ror For tu + My Cpp frp) —
— (kop For + Mip crp) g . ’ ¢t

[pu 3ananueix £, ¥ {p BEJAHYHIL, 3aKNIOYEHNbIE B CKOGKAX, SAIBASIOTCA HOCTC
npivi. CrepoBatenbilo, 3Ta .3aBHCHMOCTL 1300paaeTcs upsamoil Alitnel, KoToj
MOKHO MOCTPOHTD {10 ABYM TOYKAM, Bul4HCAND, HANPHUMED, Qyay OpH {p = f, u
npu {, =0°C (puc. 5.15, a).

Ha atom ke rpadike cTpOiM XapaKTepHCTHKY HCO2pPHTENst NPH Pa3JHUHBIX 1
nepatypax KHuiienus (natupumep, 1upu t, = —30 1 0°C) no ypaBHediiio

Qn=’ku Fy (’n““n)- (

CEenn B Kamepe ycTalioBJ/ieHO HECKOIbKO HchapiiTenefi, To F, — nnowalb uX ¢
Mapiioil  MoBepXHOCTH. '

Jans kaxjoro suavensns {, 11a nepecedennn Amtitll Qyay H Q, HAXOAUM Tensor
TOKIt B KaMepy Quay I MO MOJAYYEHHBIM JaHHbLIM CTPOHM 33BHCHMOCTD TeRJOMPHT(
ot TeMnepaTyphl KIleH ist

Quay = [(ty) (puc. 5.15, 6). Q.6 a,8r
Hanocitm  j1a 3107 e rpadgmk o) e 4 000
XapaKTeplcTiKy, .  Komupeccopa L &
HAN  KoMnipeccopiio-Kot AciicaTop- 2000 & !
noro arperata Qy, = [{{,) nan WA g0 f ww
Q:.a = [({,) npy pacueTHom 3Ha- 1004 |- 1000
yemili  TemriepaTtypst Komuemca- N oA
LU, <3250 058 B teC
Ha iiepecedennn xapakTephc- a
THK KOMIpeccopa # Harpysku Pnc. 5.15. 'pagmyeckoe onpenenenue Temmepar
(touka B’ na puc. 5.15, 6) nonyunm B 0GLEKTE NPH 33aHHHX HArpysKe K XapakKre
yCTAHOBIIBIIHECH 3haveHils TeM- THKE XOOAMALHOFO arperara.

HepaTypusl KHOeHitn H TenaonpH-
ToKa B Kamepy.

Ianee Bo3spamaemcsi K puc. 5.15, a. M3 Toukn na ocn aGeitnee, cooTpercTpyw
HAJINCHHOMY 3HAY€INHO TCMHEPATYPW, ILPOBOAHM IO, (ApaANe/biiyd Xap
pucthkam nciaputens Q,. Ilepecedeiine 3101t Anntet ¢ auiiiefl TeNA0NPHTOKOB
naer Touky (TouKa B), aBHrasnchk U3 KOTOPON BEpTIIKa/lbHO BHH3, HAXOIMM HA
aGcuHee Temuepatypy B Kamepe B ycTanosubliemcs pexnme (npu b= 1).

[Toavaynce pitc. 5.15, MOXKHO TaKkKe OTBETHTb Ha BONPOC, C KAKHM KONt
ToMm pafouero BpeMeni AOJKeH paoTaTh KoMMpeccop IAst Noflepixanis B Ko
3ajaunoll Temueparypui {y. Ilas 3toro na puc. 5.15, @ upoBoanm BepTnKanbuyv



IO H3 TOYKH Ha OcH abcuuce, coOTBercTBY!IOWEd £y, 10 nepeceueHus ¢ AuNHel Qyay
B TouKe ', M3 Toukn nepeceueitn npoOBOAMM JHIIHIO, Napaiienbnyio Q,, H y3HaeMm,
KaKasi JJisi 3TOro AOJKHA HOMAEPIKHBATLCA Cpeaisisn Temnepatypa Kuneius [,

3atem na puc. 5.15, 6 npoBoANM BepTHKAJIL U3 Halijlenioro 3Hauenus {, (Touka a).
dra JauiHs nepeceyeT XapaKTePHCTHKYM TENJONPHTOKOB H KoMmnpeccopa (XOJofH/b-
HOro arperaTa) B TOYKAX 6 W ¢, XapaKTepH3YIOWHX COOTBETCTBEIHO TEeIONPHTOK B
KaMepy H X0JIoL0IpOM3BOAHTENbHOCTL KOMMpeccopa (arperata). Otiowenite oTpes-
KoB ac H a0, KaK H3BecTHO, ecTb HCKoMufi Ko3(xpHuuenT paGoyero BpEMENH.

Nipumep. Xonoaunsuas mawnia HP-49M oxnampaer Kamepy xpanenns racTpOHOMHYECKHX
TOBapoa naowalbio 20 M3,

Tenn01poXOAHMOCTL OFPAXKAAIOMKX KOUCTPYKURRA kopFor = 50 B1/K, wmacca nocrynatomnx
rpysos My = 1,6 1/cyt, uX cpennsn ypeaonasn tennoeMkocts cop = 4 kILk/(kr- K), Temnepa-
rypa Mapyuoro Bo3nyxa 28°C,

OnpepennTh TeMnepaTypy B Kamepe NPH HeNpepuiBHOK paloTe XONOAHALINOR Malluhbl, a
TakKe KOI(QpHuHENT pabouero BpemenH AAA NOLAEPXanHs TCMNepaTypw B Kamepe 2°C.

B koopannarax ¢—!, crponm rpadHucCKyo 3aBHCHMOCTb TENNONPHTOKOB OT TEMNEPaTypu B
Kamepe.
OCTYNJIEHHE TPY30B’
1,5 1000
My = m = 0,0173 kr/c.

Temneparypy NoCTYNawomKx rpy3os npusnmaecm 5°C.
Tak Kak XON0AMNbHAS MaWHNA KOMAJCKTYETCA YEeTHpbMs HCNAPHTENNMH C NJIOMAABIO Ten-
nonepepatomefi nobepxnoctd no 10 M? kaxawi,

ky Fu=2.4-.10=280 Br/m3

Quan = (50 - 28 40,0173 - 4000 - 5) — (50 -+ 0,0173 - 4000) {, = 1746 — 1194 .
XapakrepMCTHKY Tenaonocrynienns Qua, NpoBoAHM na pHc. 5.15,a no AByM TouKam:

npit g = — 10°C  Quaw = 1746 -+ 119 - 10 = 2936 Br;
npi Iy = 10°C  Quau = 1746 — 119 - 10 = 556 Br,

Hanocam na rpapnk puc. 5.15,@ xapakrepHcTHRH ncnapurened.
XapakTepHCTUKY Hcnapurens nps fp = —30°C CTPOHM MO ABYM TOuKaM:

npu Iy =—30°C Qu=0;
npu 13 =0°C Q, =80 (ty — {g) = 80 - 30 = 2400 Br.

XapaKTepHCTHKY HcnapHTeas npi fp = 0°C NpOBOZHM H3 TOMKH ty = 0°C, aexautell na
aBcuncce, NMapanienblo XapakrepHcTHKe npu fp = —30°C,

Jlnsa nonyuelHs XapakTeDHCTHKH HarpyskH B KOOpAHHATaX [o—Qo nepesiochm Toukn A n B
na rpaguk 5.15, 6 H uepes nonyuennsie Toukn A’ B 5’ npoBoAMM npsaMyi0 nHHMIO, KOTOpas lie-
peceKaeTcs € XapaKTEPHCTHKOR XOMOAHABHOro arperata B Touke B, JlsHrasacs na STOA TOUKR Be-
PTHKaAbIO BHH3, HAXOAHM TEMNEPaTypy KHNeHHs NPH HenpepwpHOR paGoTe XOMOARALHOTO arpera-
Ta (fo=—24°C).

UroGu HallTH yCTaHOBHRLIYIOCA TeMnepaTypy B Kamepe, Boaapaiuaemcs K puc. 5.15,a4. Ha
TOUKH {5;=—24°C npoBOANM X3apAKTEPHCTHKY HCNapHTeia A0 nepeCeyenda © JHuHed Quaq B TOuKE
B, KOTOpOR cOOTAaeTCTBYeT Temnepatypa {5=—0,5°C.

YroGu naitTh kosduuuenT paGovero BpemeHH AR NOAACPKAHHS B Kamepe {,=2°C, nposoanm
ua puc. 5.15, @ BepTHKaAb H3 TOuKK na abcumcce 1=2°C 10 nepeceueHnst ¢ AuHueR Quay B TOUKE
I". 370oft Touke COOTBCTCTEYET TeMNepaTypa Kunewua fo=—17,5°C. 3arem na puc. 5.15, 6 npovo-
AHM BEPTHKA/NL uepes TOuKY Ha abcuwcce fy=--17,5°C (TOuKa @), snepecekaiomyo o0e xapaKrepu-
CTHKY B TO4MKax 6 H ¢. Kosgduuuenr paGouero BpemenH pasen

ab -
—_—= 1500 =0,52,
ac 2900 :
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Ecan oty X0J0 1A bIIbIA arperat paGoTaer na Jipe Wi HECKOJbKO Kamep, To ¢!
HOBUBLIYIOCH TEMiiepaTypy B KaXIOH 13 HHX MOXO OHPENENHTb TeM Xe rpadnw
Kum MetonoM. [IpH 5TOM HYXKHO ©METb B Bujy, 4To paGoyasi TouKa B KOOpAuHat
1,—Q NeXHUT HAa llepeceyeHHH XapaKTePUCTHKH XOJNOLIAbHOIO arperata H cyMmap!
ro TERJONPHTOKA B KaMepbi.

Q0 a,sr

2000 2000 QuawBra,

1000 1900

0

a.6r @ Q,8r
4‘0‘_
2000 - ¢ 2000}
1000 \n 1000 |
us
a1t N A 1 [1}
-3 250 -0 ) 065 0 20 tg°C -W-B5-w -8 6 W te
2

Puc. 5.16. Tpagnueckoe ofipcaenenye TemMnepaTyp B Aayx 006bekTax NpH sapaHHor
narpy3ke B XxapakTeDHCTHKE XOJOAHALHOrO arperara.

PaccMOTpHM [10CJI€/10BAaTe/IbHOCTh BHIMONHEHHA NOBEPOUHOro pacueTa TaKxe
KOHKDETHOM npHMepe.

Mpumep. OnpelennTo YCTaHOBNBILAECA TEMNEPATYPH B KAMEPAX XpaneHHA pulbu mowWa

7 M2, FacTpPOHOMI'IECKNX TOBApOR — MNAOWAALIO 12 MY, OXJ2aXKAAEMBX OANHM XONOAHALUBIM
peratom 11®-49M. BuGpars onTuMasbnsKi BapnanT pacnpenenennus ucnapurenefi no Kamej
Msaectno:  kor,For, = 20 B1/K, ker, For, = 30 B1/K, l; = —2C f, =
M, = 700 kr/cyr; M, = 1000 kr/cyr, yAenbuas TENNOEMKOCTb MAPOAYKTOB € = J’ VS
Hauanbnan  Temneparypa rpy3oB frp, = —2°C, trp, = 5°C. Temneparypa wuapywc
poanyxa f, = 28°C.

1. B koopaunarax Q—fy CTPOHM XapaKTEpHCTHKH TeNJONPHTOKOB B KaMepul (pHc. 6.1

700
24 . 3600

700

L. --1000]1:D = 495 —52t,, .
24 - 3600 : '

L [20 -28 4 - 4000 (— 2)] — [20 +

npit Ly, = —20°C Qqpy, = 1635 Br;

* ] npit ty = —2°C  Q,,, = 600 Br.

. aMy
Mo naftaenituiM 3naueltHAM CTPOHM X3PAKTEPHCTHKY AnA Qxaug.

1000 1000 '
Q= (- 28+ 57 g - 4000-5)— (0 00 1000) £, = 1072 T,



npH IB. = —20°C Q = 2592 Br;

KaMy

npu t, =0°C Quan, = 1072 Br.

Mo nafinennnim 3HayenHsM onpelensieM XapaKTepHCTHKY Quaw,.
2. PaccMoTpuM  cirauana BapHanT, Koraa B oGenx xamepax yCTanoB/aeno no jBa wcnaphrens.
B stomM cnywae XxapaKrepucinKH OyAyT OAHHAKOBMIMAH:

ky Fu=2 -2+ 10 =40 B1/K,

rae F, = 10 M? — osepxnoCcTH OAHOro HcnapHrens;

h.r—? Br/(M? K)— kosdipuunent 7ensionepenais ncnapurens.

C'rpouu xapaxte Hcruxu ncnapuTesaen ans f,, nanpumep, pasuoi —30 n 0°C,

npH {, n = —30° = 2.2.10 (f5 -+ 30). D1y ANHHIO NPOBOAHM Yepe3 JDe TOUKH:

= —30° Q “=0 upn £, = 0° Q, = 1200 Br.

l'lpn ty, = 0°C xapakrepucruxy MOXHO NHOO NPOBECTH Yepe3 2 TOUKK (naupuuep, npH fy =

0"C u npH {; = 20°C), .n60 NposecTH M3 TOMKH ma ocu abcumce &y = 0°C napannenhno
nepnoﬁ EENETR

JlHHKA TeINONPHTOKOB B NepBYI0 KaMmepy nepecekaach ¢ xapamepucwnon ncnapureseft B
TouHe A,, Koropoii coorsercteyer Q= 900 BT npn f = —30°C, u B Touke 5, KoTOpoRt coot-
percreyer @ = 200 BT npu fy = 0°C (puc. 5.16). Ilo sTHM TOUKaM nepecrpaBacM xapakTepuc-
TRKY Qkaw, B3 KOOpAHHaAT {,—Q D KoopABuarl fy — Q (rouxs A," u 5" na puc, 5.16,6).

Ananornuno no ToukaM A, u 5, nepecrpansaem nHiHIO Tennonpnroms Quan,. [lockoaeky
Harpyska ha-XOJOAHAbIBIH alperaT panHa CyMMe TENJONPHTOKOB B NEpPBYI0 K BTOPYIO Kamepul,
ANA ee NOAYHEHHS B KOOPAHHATAX fi—Q CKJIJAHBAEM OPAHHATLI NOCTPOCHNMX XapaKTePHCTHK
Qmm. H Qxam

Hanocnm ua puc. 5.16,6 xapakrepicruky arperata Hd-49M.

Ona nepeceuercs C anHued Quam, + Quam, B TOuke B’, KOTOpOR coOTBETCTBYET 'reMuepaTy a
khnenus fy = 25° C. Boappauiacmes K pHe. 5, 16,an n3 TOoukh na ock  aGeumce ty = —25°C
[IPOBOAKRM JIHHHIO, Napaie]Liyio XapaKTeprCTiKaM HchnapiTesei,

Ha nepeceuennn 37oi anniit ¢ Quam, B Quam, HOJLynaeM 104KH, KOTOpLe mecamnalo'r, Y10 B

nepBoll Kamepe yCTalOBHTCs TeMNEpaTypa f, = —5°C. a BO BTOpOR e, =
Yro6m moalepxaTh BO BTOPON Kamepe pauleruylo remueparypy 2°C, TeMIllepaTypa KHAENAA
AonKna 6uth {p = —20°C (nocrpoenne ua puc. 5.16,a). Jlna 570r0 Xog0AkAbNi arperar Aoi-

Kel padoTaTb ¢ KOIPQHUHenTOM palonero Bpemeit

b 6 1500 0,63 (¢ 5.16, 6
=—— = =0, . pic. 5.16, 6).
ac 2400 M- pHe )
Npu stom Temnepatypa B nepnoii kamepe cTaner pasnoi fs, = ~-3,5°C  (rouka nepece.qe-
LU XapaKTepuCTIKH HCnapuTesiel [pH ty = ~—20°Cc xapakrepHcTnkoit Quaw, ), "TO HONUYCTHMO.

PaccmoTpum Tenepb BTOpoil BapiauT pa3memends ncnaphreanefi: B nepBoil Kamepe oant ncua-
pHTesb, 2 BO BTOpORk — TpH.

XapakTepnCTHKH TENJONPHTOKOB B KAXKAYIO KAMEPY OCTAl0TCA NPEXKHHMH, 8 XaPAKTEPHCTHKH
HcnapHTesiell CTAHOBATCH pa3JIHUHLIMK, TAK KaK TenJONPOXORHMOCTb HCRApHTENS NEepBofi KaMephl
kyFp = 2-10 = 20 Br/K, a sropoit k,-3F, = 2.3-10 = 60 Br/K.

Iostomy ToukH A; ¥ 5; GYyAyT Jiexars na nepeCeuenhd XapaKTeDHCTHKH TENJNONPHTOKOB B
nepeyio KaMepy Quaw, C xapakrepHCTHKaMH hcnaputenn Qu,, a Toukn Ay # By — ma nepeceve-
HHH Qgau, ¢ Qu,. IIpoH3BOAHM nepecTpOCHHE TENVIONPHTOKOB H3 KoopAHnat fp—Q (puc. 5.16,6)
B KOOpAHHATH l.,——Q (puc. 5.16,e) # Ha nepeceyenuu X8pAKTEPHCTHKH CYyMMapilhix TENJONPHTOKOB
¢ XapaKkTepuCTHKOM arperara Qx.a HaxoiHM pabouylo Touky B’ koropof cogrsercrnyer TeMuepa-
TYpa kenenns fy = —25°C,

Boaspamasce K puc. 5.16,6 # #1poBeas ha TONKH fp = ~—25°C npamue, napaanensnuie Quan,
H Qxaw, , HalilleM, YTO XOTA TEMNEPATYPa KuneiHs e uaueunnacs TEMNEPaTypa B KaMepax CTaia
coorBercrBenno s, = —5°C (bmecto —2°C no uopMam), a Bo Bropoii Kamepe — 4°C. [lockons-
Ky STH TEeMNepaTypPsl COOTBeTCTBYIOT b = 1, aCno, yTo BTOPOH BapHanT pa3Mellenrs HCnapuTce
nefdl penpHemeM.
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HNopGop cpepnnx- m KPynnbX XOAOOMALIBIX MIIUINH A ArperaTos

B xosoauabuiik ax eMxoeTbio 12—125 T ripuMensiioT XONORH/LHBIE MALIHHbL H 8t
raTel cpeameit 11 pon3pojAHTENbHOCTH.

B Xonommnvitnkax ¢ cicTeMoil NENIOCPEACTBEIHOrO OXJaMeHHs NPHMEHAIOT
MHauiibie KOMnpeccopHo-Kolijlelicaropume arperarot AK-AB22/A2, AK-AB22
AK-AY45/A2, AK-AY45/A1, AK-AYY90/A2 n AK-AYY90/A1. I14 arperaTn BK.
yajoT B CeGst KOMIIPECCOP C 3JIEKTPONPHUBOJOM, KOILIEHCATOP, MACACOTAEAHTEND, 1
npuGopos 1 wuT ynpasienns. Mx xapakrepuctuka npupesena B taGn. 5.28. o 1
0opanuio 3aKa3uKa (OCTABJISIOT KOHJENcaTop, pacCunTaunbiii na o0opoTHoe Jif
lipoTouiive BojociatKele,

Tabnanus

AMMHavyHHe HOMNPecCOPHO-KOMACHCATODHLIE ArperaTyl

Moxasarenn XM-AB XM-AB XM.AY XM-AY | XM.AYY | XM-A
22/A2 22/Al 45/A2 45/A1 Y0/A2 90/,
XonogonpoussoanTeabHocTs NpH 22,2 30,8 44,2 61,7 88.5 12
to =—15°C u {g,,=22°C, &By] (19) (26,5) (38) (53) (76) (ho
(1bc. KKaA/Y) .
[lorpeGnsiemas (3nektpuueckas) mout-] 6,3 9,8 12,6 19,6 25,2 39,
IOCTL NPH TeX e ycAoBusix, KBr
Mapka komnpeccopa AB22 AB22 AY45 AY45 AYY90| AY
OnucuBacMuli 06LeM KOoMmnpeccopa
103 m¥/c 11,8 17,8 23,6 35,6 47,2 71
M3/y 42,5 64 85 128 170 256
Mouliocts  snekTpoaBuraresis  Kom-| 10 13 22 30 40 55
npeccopa, kKBt
[lnowaas uapyxnoit  nosepxnocyu| 7 7 14 14 26 26
Tenaou6GMena Kongencatopa, M3 !
Pacxoa Boauw ansg oxsaxaena Kou-
nencatopa
nporounoR .
10% m3/c = 1,39 1,95 2,78 4 5,56 7,
m3/y 5 7 10 14 20 28
06opoTIoit
10t m3/c 2,78 4 5,56 7.8 1, 15,
M3/u 10 14 20 28 40 56
TaGaputnute pasmepn, MM 2750 % 2750 X 2750 % 2750 2750 276
8403 | x840X | x870X% | x840x | x1030x| xI¢
X 1140 X 1140 X 1250 "1 x 1140 X 1425 X 14
Macca (Gea xnajarenta H Macua), 940 940 1155 1155 2060 20
Kr

ITii e arperaTbt BXOAAT B COCTAB KOMIJEKCUbIX X0 OAMAbHEX AMMHUAUHKIX Mai’
HpepHasiaueninix AAs  oxJaangienus  paccona:  XM-AB22/A2, XM-AB2?
XM-AY45/A2, XM-AY45/A1, XM-AYYO90/A2 u XM-AYY90/AL.

Onuako wisn oxnaxjenns paccojia Gonblilee npHMEHeHHe HAXoAAT XOMOML N
Mawynbl, paCoTtaiougye na XxJjaaoie-22. D10 Xonouiabibie Mawnns Mapok @)
®M45 u OGMI0, apemiasnauciinbie s NOAYUCHHS XJANOHOCHTENSI C TEMMEPATY
ot 10 o —35°C. Kaxpas maliliiia COCTONT U3 KOMIPeccopHo-KOHAEHCaTOPHOro a:
rata, KOMyXoTpyOuoro ucnaputensi ¢ npu6opams, peryiHpyiolluMi Nojauy X
areura, gunbrpa, Tennoobmeriitiika. Kominpeccopiio-KoH ieHCaTOpHKIT arperaT BRI



Ta6auna 5.29

Toka3arean

Xnasaonosne (R=22) X0AORHAbLILE MaluHIb

Mnowans BuyTpenHeR NOBEPXMOCTH
TennooGmena Wcnapurens, m?

* B auciuTele — AlA NPOTOYHOrO BOAOCHaCMenna, B
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M2 M5 DOMP0
XonogonponasogureabHocTs* .
npu tp lO H lgy=22°C .
47,7 95,4 191
kBT 48,3 %5 103
41 82 164
Mxan/q 5 83 GG
npu £, = 10 u £y, = 28°C
P oy o 44,8 89,6 179
KBt 46,5 93,1 186
38,5 77 154
- Mkan/a . 40 80 160
- [MorpeGasemasn (snekTpHueckan) Mo- 1,6 23,2 46,4
WIOCTL NMPH TeX Xe ycnosuax, kB¢ 1.8 936 a7.2
Pacxoa oxaampaaomei Bogu ' I '
npoTounoii '
10° m¥/c 1,94 3,88 7,76
M3[4 14
.0foporiiol o
10% m¥/c 3,88 7,76 15,5
My 4 28 56
Pacxoa xnajgonocnrenn
108 M3/c 2,78 5,56 1,1
m3/q 10 20 40
Macca, kr ‘
sapﬂmaemoro xnanona 140—170 300—340 500~-540.
MacJa 5 5 10
laﬁaplmlue pasmepn, MM 2750 X 900 x (715 | 2850% 965x (910 | 2850 1190 %2485
Macca mawmnw 6e3  xiajareHTa M 1470 ’ 2160 3680 |
Macsia, Kr o,
Komnpeccopno-koupgenca-
TOpUHi arperar
X000 pOHIDOAKTENBIOCTL TIPH - .
{o =—15°C u lpn =22°C :
kBr 27,9 55,8 11,6
KKaJ1/9 " 24000 48000 96000
IlorpeGasneman MoUHOCTb NpPH Tex Ke 9,2 18,4 36,8
Kcnonuux kBt )
Aapka komnpeccopa 229822 220Y45 220Y YN
Onucsipaemuil 06bem ’
103 m3/c 17,8 35,5 71,0
M3/y 64,0 ©128,0 256,0
Mouinocts snekTpopsuratens, KBT 13 30 55
Ilhomans BHyTpenneli noBepxioCTH 6,65 14,05 26,0
TemicoGMena KoHieHcatopa, M?
TaGaputite pasmepel, MM 2750820 1140 | 2750 900x 1185 | 2750 870 1426
Macca, xr 940 1150 2060
9 20 38

8HaMeHaTesie — A1A 060poTUOTO.
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B ce0st KOMIIPECCop C /CKTPOABUraTeNleM, KOXKYXOTpYGHbIii KOHAEHCATOD, PACCIHTH
HLift Ha 06OpPOTHOE W Ha 1POTOYHOE BojocHaGkKenne, WHT NpHEopoB KOUTPOS H aB!
MATHYECKON 3awuThl, nyAbLT ynpas/euns. 3ajaimias TeMnepatypa Xnajonocuress
BbIXO/1€ H3 HCHAPHTENSA NO/CPIKHBAETC ABYXUO3NLHOHIIO BKIOYEHHEM H BHIKAKY
uieMm Komtipeccopa. Texiiueckas XapakTepHCTHKA 3THX XOJOANALULIX MaLliil i
sejgena B TaGa. 5.29.

IlAs oxnaaenisi Kamep 1a KpYymislX XOJI0AHAbHHKAX NPHMEHSIOT XOJOAHAbI
arperaTbi H KOMIJIEKCIibIE XOJOAIDbIibIE MallHibi, BENYCKaeMble MOCKOBCKUM 3aBOjI
«Komnpeccop» na Gase nopuiesuix Komupeccopos [1110 u [1220. B kauectoe xa:
areita (IpUMENsiioOT aMMHaK HAN XxJajpou-22, .

TaG6aums '

ArperaTtn KOMOpeccopiO-KoHeHca- . Arperartt KOMnpeccoph
TOpITbie HCNAPHT efbHble
1|. [okasaresn
AK-200-7-2.] AK-110-2-2, AK-220-2-2, AT-220-2
[ AK-N0-7-2 [AK.200-7-3| ~AK-110-2.3 | AK-220-2-3° | AT-1H0-2-} AT-220-2-°
{ Xnaparent AMMHaK AMunak Xnapon-22 Xaapon-22 X napou-22 Xnapon-22

TeMIepaTYpPA Ha cm:uurhu-
KALKONHOM peXuMe.
XNAQOHOCHTEAS HB Bb- —_ -— -— - 6 8
XORE W3 HCHADHTeAR
oxAaxAanuEel BOAK 2% p-:3 % p-:3 - —
Ha BxOfe B KOHReHCa-
TOD
| KHNeHns —15 —I5 —15 —15 -—
KON LeHCAURH - - - - 40
Pacxon
XNDRONOCHTENR
10 u?/c - - -— -—
u'f - - - — 50 105
oxaamxisoutelt Boan
0 MYc 5.94 13.9 13.9 2 —
/e 2 50 50 90 - -—
XOnoAONPOHIRORHTE b
r HOCTb HA  CNEUHQHKBUHOW-
HOM DeXuMe
k ®Br I 125 250
Mxkansy " 108 215
{lorpe6naeman MOUIROCTD Ha 46 91.5
CHEUHPHKBUHOHHOM  DEXKH-
me, KBT
Jlnanasonw remnepatyp. °C
KHNeHus —i22+ —30] —162 30 ~-—15+ —40 —154+ —40 -
oxJjaxgawiled sogw 2 32 30 30 —
(ve Bnime)
XNAAOHOCHTENR — BOAN - - - - 210 2--10
xnapgonocnrens — pac- -— -— — — -9+ —~H0 -84 —
cona
Mapka xoMupeccopa Mnito n220 ne n220 113314] na2e
SnekTpoaBHrarens
THR AOI12-82-4] AOI2-92-4] AOT12-82-4 AON2-52.4 AON2.9}.4 A3-315-1—

&

&%3
=]
=1
J
P

MOIHOCTB, KBT 55 100 55 100 75 132
i asnpaxkeine, B 2207380 220/380 220/380 220/380 220/380 380/660
4acTOTa Bpaulenna po-
- T0pa
c? 24,6 24,6 24,5 24,6 24,6 24,5
O()/Mlnl 1470 1480 1470 1480 1480 1470
Naomane “napyxnof Ten-
Jsonepe pawolefl nOBEPXHO-
CTH, M*
HCNApHTENs —
KOHRAEHCATORA 40
Macca, Kkr
3apAMaedaro XNBA- — — — -_— —
areuTa
SAPHIKBEMOr0 MaCHA 18 20 18 20 18 2
Macca arperara (MauIHBH) 3000 4200 2400 3200 3360 5170
63 XNaAUreHTA R MACTI8, HF

12,9 56 — -—

2|




[Mpoponxk. Tada, 5.30

Xonopuabhue Mamiilsl
Mokasarenn
MKTLI0- | MKT220- MKT220-2-0 MKT220-2-2
-7-2, -7-2, MKT100-2-} 2.1 MKT1(0-2.2 :
MK 20-7-3| MK Toa0-7-3 MKT220-2-} MKT220-2-3
Xnanarenr AMMHAK AMMHAK Xnapon-22 Xnagoy-22 Xnapou-22 Xnapon-22
femnepaTypa Ha croeundus-
Kaunoiiom pexxnme, °C
XAagOHOCHTe/IAl HA Bh- —t —1} 6 6 —{0 —10
Xone M3 HCM3PHTeAs
OXAsXRamwied BOAKR 5 25 25 25 % 23
118 Bxoge B KOUZEHCa- R
Top '
KHNEHHs — —_ - — - -
KOH REeHCalKH — — - — - -
Pacxoa
XJ18 JOHOCHTEJL :
U8 mt/e 9,73 19.5 13.9 9.2 .1 22,2
ui/u 70 S0 105 40 80
oxnaxcgapouted sogb
10* Mo 5,94 13.9 12,5 % 5,56 12.8
YAyl 50 45 . L) 20 45
Xoaop0nponsaognTeN b-
HOCTD RA  cheuHdHKaINoN-
HOM peXuMe
kBt 123 246 215 430 109 219
Mkan/u 106 212 185 370 94 188
[loTpeGasiemas  MOUIHOCTH 45.8 9t.2 48.7 97.4 40,5 81
Ha cireutPiKauilOHHOM pe-
wHMe, KBT
Huanasouw Temneparyp, °C
KHIeAHs] — —_ — — — —
oxnawapaloed sonbl 32 32 30 30 30 0
(e Bbime)
X4 ROHOCHTeNH—BOA — -— 2—10 2—10 -— —
xnafoHocuTeAs — pac-|—27+ —Ht [ —274+ —1| —9+ —10 -9+ —10 —H+ 9 —~34+ 9
cone
Mapka KOMnpeccopa o 220 Mio 220 1o 220
SaekTpopBHraTenb
fun AOF2-82-4] AOI2-92-4 AOI112-91-4 A3-315-4 AOIl12-82-4 AOMN2-92-4
MouHocTh, KBT 55 10 75 132 59 100
nanpseHue, B 220/380 220/380 220/380 380/660 220/380 220/380
yactora BpAuieHUS DO-
Topa .
¢ 24.5 24,6 24.6 24,8 24,5 24.8
06 /Mun 1470 1480 1480 1470 1470 1480
{laouians HapyKHOM ren-
snouepepapilell nosepxiuo- _
CTH, Mt
HcnapHyeas 60 90 30,6 64,4 22,2 3.6
KOH AeHcaTopa 0 60 56 113 42.9 56
Macca, Kkr
94 PHHKAEMOro xnap- - - 80 140 60 90
arenta
3apsAkaeMoro Macia 18 20 8 20 18 20
Macca arperara (Mamnhii)| 4500 6800 4845 7030 4380 6150
fie3 xJaDRareHTa M Macaa. Kr

AMMuauHbE KOMIpeCCOpUO-KOHAEHCATOpIIbIe
AK220-7-3 u xnanouoBnie AK110-2-2, AK110-2-3, AK220-2-2, AK220-2-3 upumensior
B COCTaBe XOJIOAHAbHLIX YCTAHOBOK © HE[OCpPEeACTBEeMithiM OXJaxichiiem. B cocras

arperatt AK110-7-2, AK220-7-2,

KOMIIpEeCCOPHO-KOHJACHCATOPHLIX arperaTtoB BXOAATe KOMnpeccop, 3JEKTPOABHIraTe/lb,

KOILJIEHCATOp, CHCTeMA aBTOMATHKY. AMMHAUHKE arperaThi, KpOMe TOr0, KOMIIEKTYIOT
"macsooTienntenem. KoujentcaTop arperatoB KoxyXorpyOibifi ropusontajnlinii ¢
KoHjeHcalHel Xnajarenta B MeXTpyGHoM npocTpakctBe. B aMmuaunmX Komlencato-
pax TpyGui INajKie cra/ibHpie, a8 B XJaLOHOBHX — MEahbie C 11aPYXKHLIM HaKaTHHM
opebpenren. OciloBubie TeXHHUECKHE XapaKTEPUCTHKH KOMOpeccopHO-KouleiicaTop-
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HBIX arperaToB npusepenisi B Tabn. 5.30 1 Ha puc. 5.17, a ux raGaputisie H pice
JHHITENbLHBE pasMepnl — ita puc. 5.18,

Komnpecccopuo-ucnaputensieie arperats AT110-2-1, AT220-2-0, AT220-2-1 u
MEHSIOT 151 paGoThi B COCTaBE XOJOAMALHLIX YCTAHOBOK C BO3JYLIHbIMI KOHUEH:

Topami, nOpeanas’iiadentsix s
OXJIaXAeH A XJ1ai01OCHTENS .,
B ux cocras BxoasT Kommpec-
COp, 3JeKTPOABHIaTeNb, HCOAPH-
TeJtb C TeMN0OGMEIIIEKOM H  Clic-
Tema apTomaTiki. XapakTepiic-
THKH 3THX arperatoB HPHBEACHb
B Taba. 5.30.

Ons oxnamaenus paccona i
poabl 3aBopy  «Kommopeccop» Boi-
1IYCKAeT KOMIUIEKCHbI€ XOJOANJb-
Hble Mauibl, padoTalowue 1a am-
muaxke (MKT110-7-2, MKT110-7-3,
MKT220-7-2, MKT220-7-3) u xaa-
none-22 (MKTI10-2-1, MKT110-
2-2, MKT220-2-0, MKT220-2-1,
MKT220-2-2: MKT220-2-3).

B cocrtae 3TiX Mmawith, HOMH-
MO YIIOMSIIIYTBHIX Bhille Komuipec-
COpHO-KOILIEHCAaTOPHBIX  arpera-
TOB, BXOAAT FOPH3IOHTaNbilbie KO-

1785 (1950)

8,280, 18 xxanfy Qo n0r 8,907 nnanjv
| ! T

te AT
Wlipf | N

125 W
f

00

4

-t
Lt
50) : |
"0}: \[u‘.m'[{
12512 1 L ‘! I
-3 -8 <% -2 LT X -2 - ﬁ—zu 1 Lo
a

Puc. 5.17. 3aBHCHMOCTb X0/10A0NPON3BOKRTENBN"

T Qo n noTpebanemoil MOmIIOCTH N, OT Temnepar

KuneHus fo H OXaaxaawllei BOAW fog, ANA ams

aUHBIX KOMMNpPeCccopluo-KOHAeHCATOPHMX arperar
a —tuna AKHO; 6-— 1thna AK220.

3460(3560)

{ Ynafazenm, Dy 10 (125)

1250(1370) ,
5 ' 1
Tub [
8 35 RE
=S & SE
I5—=3 § j‘_ﬂ.“’?‘“ ) 3=
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10 o
3 81
020 4ombBe6s 11| 50
(] 485 |
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Prc. 5.18. TaGapnTume v npucoemn
TeJAbliLie PA3MEPEl AMMRAUYIHX  K©
PECCOPRO-KOHAENCATOPHIIX  arpera
tanon AKIIO v AK220 (passepr
ckoOKax ANA arperaros THna AK2
{ — rougencarop; 2 — wHt npuGopos;
KoMapeccop; 4 — INeKTPOABHIaTEND,
MACAOOTAEAHTEND,
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Puc. 5.19. 3aBHcHMOCTD  XON0J0NPOH3IBOANTCAbL"
nocTd Qo #  noTpeGnaemolt momHocth Ny oT

TeMnepaTyp xAalosocHTens fp, B Oxfnaxpaaowed

BOAMI fpg, BBEPXY AN AMMHAYHBIX XOJOAMABLHHX

MAWHH; (a— tana MKTHO; 6 —Tuna MKT220.) BHH3Y

iR XAaA0OHOBWX XOJOAHJABHHIX  MawHH  THIOB
MKT110 1 MKT220.

HYX0oTpybiipie Henaputenn. B am-
MiiauliblX  ucnapntensax  TpyCw
fN3llKue cCTaibhble, XJajarcHr
KHUHT B MexKTpyOitoM npoctpan-
crBe. B xsaponosbix ucuapute-
X HPHMENSHOT  Megiible TPYGH
C  aJIOMHIHCBLIM peOpICTbIM
CEPACUMIKOM, B MexTpyGHOM
HPOCTPAHCTBE ABHIKETCS OXJas-
JaeMplil XJIaJlO1OCHTeND, a XJaja-
FellT KHUWT BHYTPH Tpy6. 310
OpefloxpaHseT  jcnapHreNb  OT
pPasMopaxkuBaHusi M no3poaser
HoNyuuts GoJliee xoJsoanyio Body,
ueM 3TO BO3MOXHO B HCiapuTe-
JAX ¢ KuneuueM B MeMTPYO-
HOM [npocTpaHcTse.

Texuuueckite XapakTepHCTHKH
XONOANALHBIX MalUINH (IPHUBELeH IS
B ta6n. 5.30 u ua puc. 5.19,
a rabapuTHele M [PHCOEIUHH-
Te/IbHbie  pa3Mepbl — Ha  pHC.
5.20, 5.21 u B Ta6a. 5.31.

Bce xonoansbnsie arperatul i
MAallIWHB, B 0003HaYeHnn KOTOpLIX
nocaentss unppa 0 nau 2, umeior
JABYXMO3MILHONHOE PeryanpoBaline
X0JI0[I01IpOH3BOAHTENbIOCTH TIYC-
KOM H OCT2HOBKOH Kommpeccopa.
Ecan B obosHauennn nocaeauas
unppa 1 wan 3, T0 arperaT nau
Mallina HMeT CTylienuaToe pe-

rynunponaitie (25, 50, 75 u 100%) )

NyTeM 31EKTPOMArHHTIOr0 OTXKH-
Ma BcacbiBalOIWMX KJaanailos,

Jdasa  oxJaxienuss BOAK B
cucTeMax KOHAHLHOLIPOBAHMSA
BO3JlyXa MOMHO  HCII0/b30BaTh
Te e, yKa3apnHbie Bhille X0JO-
Aunbubie Mauinie. Kpome Toro,
B 5THX UEASIX UMIHPOKO 1pHMeHS-
0T XOJIORHJbHbIE MalHitbt XM-
1 PY40/1, XM-DY40/1P3, XM-
OY40/11, XM-OYVYEON/L, XM-
OYY80/11, paGoraiowue na xaa-
poune-12, a TakaKe ciieyqHanbiibie Bo-
JAOOXNaXpa0llite MAWHHK. Xapax-
TEPUCTHKH STHX MalUHH 11PHBEJEHD
B KaTajorax u CIpaBOuilHKAX.
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Puc. 5.20. laGaputuwe H npr

COCAHHHTENLHBIC PA3MEphl AMMY

AYHLX XOBOAMALHHX M3WHH T)

nos MKTII0 u MKT220 (pa

Mepbi B CKOGKax AR MaUlHK Tr
na MKT220):

I — xomnpeccop; 2 — saextpoami
Tenb; 3§ — KOAACHCATOR, 4 — HCna|

Tens; 5 — TenntooGMenHuK; 6
dnabTp-ocywntean; 7 — wHT nput
'::::é 8 — xknanau opeaoXpanKnTen
B03gux, Dyls Yucae H , ot
[ Illil %%17%%,20,21}“ auaqex:ln:'l:a‘: ag;:;u:;l?'mg:-cp:n 1-:6
TaGauua
- o S- oie - o S ".~4' -
; 3 d 32 g 3 3 a9 &
a 8 2 S8 88 a S S8 g7
§ B c i 8813 g £ R i
% £ X X EE1 a3 = X b E4
[ = = b33 == (-9 b3 x X =
L 3725 3700 3870 3845  |ip, 415 415 390 41
B 2020 2020 2060 2035 g 190 190 240 I
i 1585 1585 1735 1645 i, 370 370 415 3
N 260 250 290 345 W, 490 490 575 i}
1y 1445 1435 1545 1545 |, . 290 275 330 2
"Iy 770 770 785 785 DyA 100 100 125 I
by 380 360 475 445 DyB 100 160 150 1

Iloabop cpeannx B KpYNHbIX XOJOANJLHBIX MAalUNH NPON3BOAHTCHA OQHHM H3 ©
3aunpix Buite cnocoGoB. [locse BbiGopa MapKu XOJIOAMIBHON Mauliuikl Heo6Xo!
HpoBePHTh, NOCTATOUHA JIH NIOWAEAL TehJionepeAaloell OBCPXHOCTH HCnapuTe.:
xounelcaropa. Ecag yrasauuas B TexHiyeckoil XapakTepHCTHKE NJIOULAAB TEIJION

Aaiouieit NoBepXUOCTH aunapaToB papiia pacueTHoil

WK HecKoJsbko Gosblile ee,
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Puc. 5.21. I'aGapuTitie W NDHCOeAHHHTENLHBE pa3MepH XNANOHOBLX XOJOAHALHLX Ma-
wun THnos MKTI10 u KT220:
1 — xonpencatop; 2 — ucnapurtean; J— wur npuGopos; 4 — xomnpeccop;
MaCavOTAENANTENDL,

5 — snentpoasnrateny; 6 —

wnia nogobpana npasuabiio. Ecin xe, Hanpumep, 1J0UAAb TOBEPXIIOCTH HCNIAPHTENS
OKa3saJjlaCh Melbllle PacyeTHOll, HeoOX04NMO 3alaTLCSI HOBLIM 3HAYEHUEM TeMNepaTyp-
HOro Hauopa (Gosiee HH3KOI TeMnepaTypoil KuileHHs), Hoc/e Yero nposeputb, A0CTa-

TOUYHA JIH 1IDOH3BOAHTE/ILHOCTD KOMNpECCopa NpH HOBOM 3HayelHH TeMlepaTypbl KH-

nNeHHA,

OPOEKTHPOBAHUE CUCTEM OLOPOTHOIO BONOCUALKEHUS
BuiGop rpapupun

Cxema 0CopoTIOr0 BOAOCHAOKEHHSi C NpyMeHenlteM BeITHASTOPUON rpafnpin
npupefena Ha puc. 5.22. [Ipn orKpbiThiX BeuTuasix /, 2 u 3 1 3aKpbITHIX BEHTUAAX
5 n 6 Boaa n3 nojjona rpadupun ! saGupaercss WHpKyAsuHounbiM 1acocoM 11, npo-
XOAKT Yepe3 Koupeucarop //, rne narpeBaercs ¢ {py, A0 {55, H 1104 OCTATOYIBIM HADIOPOM
HaNpaBaAeTCs B rpaaupHio. Tam Tenno Kougencauuu Qy OTAaeTCs BO3AYXY, Npoxoas-
ulemy uepea rpajupiio (Gosblwas YacTb — 3a CYeT HCHAPEHNS BOAH, 4 MeHbllas —
BCJEACTBHe Pa3HOCTH TemnepaTyp MeXAy Bojoit u Boafyxom). B pesyabrare Tenso-
ofmena ¢ pasbpbiariBaemoit Bopoil yle/bllasi 3HTaJbnHsl DO3AyXa YBeanuHBaeTcs C
iy 10 igg. Takum oGpasom, ypaBlienHe TE€JOBOro 0asiauca nMeeT BHA

Qi = Gaa( tn,q, — 44, ) CoaPaa = Lypax pa ( ‘;. —in) (5.50)
152 ) !
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rae Qi — 1enn0 Koigpencaunuk, kBT,
Gpa — KOMHYECTBO UMPKYJHpyloLleil Boau, M3/C;
fon, # lap— TEMHEPATYPa BOLM Ha BXOUE M BHXOLC M3 TPauupui (Ha BeXole W BXoje B Kowier
carop), °C;
Cpz — YACHBHAR TenjoemKocTs Boat, kIbk/xr,
Lipan — NPOHIBONHTENLHOCTL BEHTRARTOP2 Tpamnpun, M3/c;
Paq M pp — IUIOTHOCTh BOAK W UIOTHOCTL BO3AYXa, Kr/m®,
H {, — yjeAbMaR SHTaAbNHA BO3AYXA HA BXOLE W BHXOAC H3 TPAMMDHH, kIl /xr.

By

B ¢opmyae (5.50) ne yuyrteno
TeNnJio, YHOCHMOEe M3 Ipaiuplin C
HCnapusiueiics BOAOI 1 MeJIKIiMU
KanJsiMi, YHOC BOJIbL #3 Ipagipiii
HeGoJbwoil (3—10% oT KoJuuect-
Ba BOABI, HHPKYJHpyoweil B
cHCTeMe), OAlAKO B 1IpoeKTe Clle-
AYeT 1IpeNycMOTpPeTb MOAMHTKY
TpaAMpill OT ceTit BOAOLPOBOAA
AJs KoMtiencauiti 3TOro  yHoca.

[Ipucoeannenise K cetu Bojon-
poBsoda ¥ KgHaJn3aupd upeayc-
MarpnBaioT TaKie 4JA  3alio/de-
uHA o onopoxuenus obopoTuoi

im \(? ———
& WL s o
7.} Vo s, |17 npaﬂﬂn

10
TT T 8 xguanu3ay

Puc. 5.22. Cxema 080poTHOro BOAOCHAGKEHHA

CHCTeMbl, a B YCTalIOBKax MaJoil 1 UplmMeHeHHeN TPAaRHPHI

cpeatell  npon3BoaAtTe/bHOCTH — I — rpannphn; |/ — KoHACHCATOP XONOAHALHOR  Mawni
11l — nentpobexnwi nacoc; [—8 — aanopHme  BenTHn

Ans ox.naxmeu“nn KOHI&CHCHTOPOB Y — manomerp; [0 — pacxopomen; (! — BorOperynxpymoul

BOAONpOBO/AIION BOAOH, B cCay- BEHTHAL,

yae ec/l 0GOPOTHAN CHCTEMa Bhbilli-
Ja n3 crpos. B nocsaesnem cay-
yae BeHTHAN § # 6 OTKpHITW, a Beutwan [J, 2, 3 3akpuitei. Bentuan 4,
H 8 CcJAyHaT pJiA ‘Cl1yCKa BOAbI H3 CHCTEMb.
Koauuecrso uupkyaupyiwoweil Boasl Vyy (B M3/c) onpesensior no ¢popmyie

Qo _ Qu “
CpaPoa Bpa 4190 ( tan," fo,)

Oxaaxnente BOALI B BEHTHIATOPHLIX TPaiupHAX 00blUKO JEXHT B upejenax Af .,
= 3,5 + 4,5°C.

[Tpu onpepenenut napamMeTpos BO31YXa H BOALI TEMNEPATYPy BOALI HA BhIXOAC
rpagipun fa, 1elbL3A NPHHIMATL Upou3BOALHO. OHa 3aBHCHT Npexae BCEro or
BEpLIENCTBa KOUCTPYKUUH TFPpaaupHi Kak tenfioobumentoro annapata. Camas uua
TEMNEpaTypa Bobl fny,, KOTOPYIO MOKHO NOJYUHTL B rpajfHphe ¢ 6ecKotieuro 6ot
NOBEPXHOCTBLIO TenlooOMena, paBlla TeMiiepaType BO3AyXa {10 MOKPOMY TCPMOME1
Onnako, B peaJjbHOM rpajanphne NOBEPXHOCTL {16 MOXKET ObiTh pa3BuTra Geckoue
NO3TOMY BOJA OXJIAJAHTCA 10 TeMmMlepaTypb! Hemuoro Gofiee Bbicokoli (1a 3—4
yeM TemiepaTypa MOKpOro TepMOMeTpa.

OtHowenne AENCTBITEIbHOIO OXJaMICHHA BOAbLI K TEOPETHYECKH BO3MOMH
Ha3bIBAIOT KO3MPHLUHEHTOM I(he KTUDBIOCTH TpalHPpH M ]

Var =

t"n, — lun,

e TR , (



OpuentipoBoulible 31ayelust 31oro kosdrpuuuenta ANs oxJainTeneil pasnnyuoro
THNa 1upupefenst B Taba. 5.32.

Ta6nuwuna 5.32

Yneabnast ruapasiH-
Yacapian Tennonan YecKAW Al pYaKa, Kosduunent sh-
Tun oxaagnrenn Harpyssa qg . kBr/md 10° M /(M- c) ek ruBHOCTY 7

Bpusranbuuil Gaccein 2,6—6,5 0,2—0,3 0,35—0,40
Ipapnpsis

OTKpHiTag Gpuwsraanlian 8,0—20 Q0,7—1,0 0,45—0,55

OTKpHTag KaMedbtiag 10—30 0,8—1,4 . 0,60—0,75

BeHTHAATOpHAA 40—50 1,6—2,5 0,75—0,85

3ajapasch Be/UYHNON oOXJaxjeunst Boasl B rpaguplc U ee 3¢xpeKTUBNOCTHIO,
MOXHO BBLIYHCAHTL TEMNIEPATYPY BOJB! 1a BLIXOJE M3 TPadlipiM H lla BXojae B uee

I
tnn, =ty Alsy _:l— R {5.53)

fons = bog, — Alog - (5.54)

Ba,
Kak Bupno u3 TaGa. 5,32, nauGosee 3pGEKTUBHLIMH SBJASIOTC BEHTHJSTOPHLIE
rpafupHH.
Texnuueckass xapaKkTepHCTHKA BENTH/IATOPHLIX Ipaiuped Koucrpykunu BHHMXHU
upuBesexa B TabGJa. 5.33.

Bribop rpaaupiu oGblutio NPOoH3BORAT 110 TpeGyeMofi NJIOWIAAH TNONEPeuHoro ce-
uenus Fy ceq (B M), KOTOPYIO B CBOIO O4epesb oilpeiensioT Ho ¢opmyse
.

Q
Freen= _ﬁ- ' - (5.55)-
TAe gp— yneNbHas Tenniopas Harpyska (cm. Ta6n. 5.32). .

. Mpumep. PaccunTaTb BeHTHAATOPHYIO TpapupHio Aafd  Xonofuabmolt  YCTaHOBKH, ecaw
Q« = 30 xBr, pacuernile NapameTpsl Bapyxuoro Bo3ayxa f, = 28°C, ¢ = 40%.

Haxoaum no akarpamme TemnepaTypy Bo3Ayxa f1o MOKpomy tepmomerpy. [lpH yrazanumx
pacuernbix napamerpax fs.m = 19,6°C. 3anaemcs oxnaxaenueM Boaw B rpaavpue Aty,= 4°C u
k03¢ @riUnenToM 3pdeKkTHBHOCTH Tpanspun 3] = 0,8. Toria temiieparypa BoAb na BHXOAEe u3
rpagKpKH * .

I ! I
Log, = lgpt+ Alsg -:‘— = 19,544 o8 = 24,5°C.

’
KosuecTBo BOAM, LHPKY/MHpYIOUled Yepe3 Fpaiupuio,

Qx 30

Voy = =
P 4190 Aty, | 4190 - 4,0

=0,0018m%/c=1,8 a’c,
1
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Tabanna

Mapun rpagspins
Texnnyeckso nannue
I'iiB-20M I'T1 B-40M rip-8o riiB-160 rnB-3ar

Konnuectso unpx}/nupym- 1,11 2,22 4,44 8,88 17,76
med Bonwt, 10 »¥/c -
Oxnaxaenne popu, °C 5 5 5. 5 5
Tlpouasoaurensnoctb no 1,11 2,22 4,44 8,88 17,76
Boanyxy, m/c
JHameTp KpuiiuuaTKp oce- 630 800 100 1250 1250 (2
Boro  BeuTwantopa 06— .
300, wnt .
Hactora Bpainetinn, ¢! 23,3 15,9 15,9 12,0 12,0
Taowane nonepewnoro ce- 0.44 0.96 1,88 3.92 6,50
uelHf rpasupuu, m?
Paavepuw rpasupss B nra-
e, MM

ocloBagine 848 x 848 1178x 1178 | 1580 1580 | 2212 x 2244 2212 x3

Kopnyc 660 X 736 990 x 1066 | 1320 1420 | 20802080 | 2080%3
Bucora rpaaupun 1660 1780 2200 2520 2485
Macea, Kr 232 328 689 1264 2006
Croumocts, py6. (1977 r.) 620 880 1320 2000 IO

1 Pacxon cBeweh soaw cocTabaser 109 Or KOJWNCCTBA UMPKYJHPYlOUled POABL,

Iromans fIonepeuItoro CeuenHA rpaaspun

ITo ta6a. 5.33 ana ycranopkn puGnupacy rpannpuio mapks I'TIB = 40.

Oupegeaeune nromann Gpuaraanioro dacceiina

Pacyer 6ppi3rajbHoro Gaccefina ne orJudaeTcs or pacuera rpaaupuu. Koane
BOAHI, NoAaBaeMoii B GacceiiH, onpeaedisioT fio Gopmyae (5.51), npu oM oxna
poap! nptHumaloT Algy = 2+ 4°C.

[lnowanp Gacceiiva onpegeasior no dopmyse (5.55), a yaenbuyio Tenaos)
rpy3Ky HpHHHMAIOT 1o Taba. 5.32.

KonuuecTso (opcyHoR MOMHO olPelenHTs no dopmyde

no Yo

[:£]

1e g v NPIHIBOANTENBLIOCT 0AH0A  IPSynKu, KOTOPIA 31BHCHT  OT AHAMETP3 O BEpCTHA
Jeist Boan iepen hopcynknil. i

OpHenTHPOBOYIO MOMNO TNPHHUMATD
go={(1.,4+ 1,7)107% m3/c.
TemnepaTypy BOAB, YXofauleil u3 GaccefiHa, {pgy MOXKHO BHISICAHTL 1O 1]

ne (5.54).



I'JtABA 6
TEXIOJOI'MYECKHME CXEMbBI XOJOOWJLIIbLIX YCTAIIOBOIL

CTEXHOJJOIMYECKHME CXEMbl XOJIO[MJBLHLIX YCTAIIOBOK HEHNOCPEINCIBENHOLO
: OXJIAJKAEHHA

CxeMb!l madnpix XOA0NHABIIBIX YCTalHOBOK

Maubie Xon0AH/AbHBIE YCTAHOBKH HMEIOT ClieAylOlHe 0COGeHHOCTH, KOTOpbie BJlHs-
10T Ha BLIGOpP CXeMbl: “

KOJIHYECTBO NPHGOPOB OXJAXIAEHHA H TNPOTSIKEHHOCTb TPYGONPOBOAOB CpaBliH-
TeJibO HeBeJIHKH, '

B KadyecTse XJAjareHTa NPHUMEHAIOT XA340H-12, uTo 1OBHILIGET 6E3011aCHOCTD pPa-
GOTbl YCTAHOBKH, 1103BOJISIET pasMeillaTb peryaupyioutie npuGopsl 11€110CPEACTBEHIO
B Kamepax, Ae/1aeT HeHYHIbIM IIPHMEICHHE CJAOKIBIX CXeM 3alliThi KOMIPeccopa or
BJAXKHOrO X014, HO 3270 TpeGyeT NpHUNTHS Mep 110 BO3BPATY Macjia B KOMNpPEccop;

MaJiple XO/IOAH/BHBE MALIMHBL NOCTABAAIOT TOJABKO KOMIIEKTHO, MOMTHDYIOT HX
no onpejejentoil 3aBojickoii cxeme. OfHako npu pa3paGorke JIHINIOMHLIX [IPOEKTOB
ROTIyCKaeTcsl BBeJCIle B 9TH CXembl OfNpEJeJIeHHbIX YCOBEpLIEHCTBOBaHHM, ocoben-
HO B CXeMpl NpHCoeluneHHs HcnapuTedeil.

Cxema, .110 KOTOpPOIl MOMTHPYIOT MaJihie XOJIOAW/bHLIE MALIHLbI TIPOH3BOLHTED-
noctbio 3—5 KBt (uanpumep, Ud-49 XMOB-4), npuBepena na puc. 6.1, JKiaxuii
(bpeon, Npoias TennooGMelHHK, No4 Pa3toCTbiO AaBJeH i KOuAeHCauMi | Nenapes
HOCTYaeT B KaMmepbl K TEpMOPEryJHpYIOWusM BeHTHAsAM, TAe Apoccejupyercs, # ua-
npaBJsieTcs B HCnapHTeanibie Gatapei. HanGosee uacto Berpeuaercs Takoe paciipe-
Jie/icCHie HArpy3KH, NpH KOTOPOM B KXol Kamepe pasmeillaioT i1o aBe 6aTapeu, Co-
ejiitensvle nocsejoparenntio, Hyscrsutebnnii natpon TPB yxkpeussior n1a Bhixoge

a

Puc. 6.1, Cxema Manofi XOROAHJLHON YCTAHORKH NPOH3BOAMTenAbHOCThIO 3—5 kBT ¢
: Bepxneil () W HHKHeil (6) nolaveli xnanaresta B GaTapen:

1 — RoMnpeccop; 2 — KonmeucaTop; 3 — SAEKTPOABHraTesb, 4 — pesie ABBaelHR; 5 — mogoperyaxpyouni
BEHTHAb, 6 — OCYillHTeNb; 7 — GuAbTP; 8 — HcnapATenbuas Gatapes; 9 — TePMOPEryAHPYIOULHA BCHTHID,
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13 BTOpoil Garapen. [asoobpasubiil XnaaarenT oT Kamnoil napul Gatapeit Bo3ppainaers:
K KOMIPECCOPHO-KOHeHCaTOPIIOMY arperaTy no oraeasHomy TpyGonposoay. Ias of
JleTueH s BO3Bpara Mac/ia B KOMIIDECCOP NPHMEHSIOT NPENMYLIECTBEHHO CXeMb
BepxHeil liofayeit XJapnarenta B Gatapeu (pnc. 6.1, @), npiiuem BCaCbIBaIOWHA TpY
GoupoBOA MOHTHPYIOT € YKJ/ONOM K Komipeccopy 0e3 meTesb B BepTHKAJbHBIX 11011
emoB. Hegocrarkon Takofi cxemsl
ABJINETCS] CTeKallie MHIKOro XJaj-
arenra u3 Garapeit npu ocraHoBKe
KoMIpeccopa.

Ias ycrpaueuns 53Toro henoc-
TaTKa Ba BhIXOje U3 OGatapei Ipe-
ZyCMaTpPHBAIOT BepTHKaJbHbHI CTOAK
€ Macsonofbemitoli  uersefl, nocje
KOTOPOTo TPYGONPOBOL MOHTHPYIOT
C YKJOHOM K Komrupeccopy. [lpu nu-
wuelt sonade xupkoctg(pne. 6.1, 0)
GatapeH paGoraior GoJlee sdupeKTHB-
110, OAHAKO [Pl HEAOCTaTOUHOM 3a-
nosnenuy Garapeil BO3Bpar macJa
3aTpyAusercs.

B cayuae npucoeannexun K of-
nomy TPB Ttpex OGarapeii (nanpu-
Mep, B XOJIOAHJIbHOM Maunine
AK®B-6) npumensior CMeIUAHHYIO
CXeMY NOABOAA MMUKOCTH, HPH KO-
topoii TPB upucoeanunior K tinx-
neit Garapee, a OTBOA Tra3000pasuo-
FO XJ1ajaresHTa OCyWeCTBJsAIOT uepes
HWKHUA wTynep B Bepxuedl Gata-

pee (P"C' 62) ’ { = ponoperyaHpyiowisfi  senTHab; 2 — peae  japac
Cpenmm Temueparypa B KamMepax 8 — Komnpeccop; ¢ — Konencartop; 5— snekrTpoasnral

HOMIEPKNBAETCH NYCKOM 1§ OCTAHOB- Sy 4™t liochitens: 7 = pereteparasuua tenons
Koil Komnpeccopa OT 6JI0Ka HH3KOTO Gatapen.

AaBaetius  peje  paBiewns  PI

(upeccocrata).  [laBnenne KOH-

Aellcaunull TOALepIKIBACTCS aBTOMATIMECKI BOIOPEryJ/npYiounM Ben TilieM, YCTar
JEIHBIM 118 BXOAE DOl B KOHAEHCATOp. 3ailliTa OT BHICOKOrO JaBJEHHS OCYIecTr
eTen 6J0KOM BhicOKoro Aassenns PIL (MaHoKoHTpoanepowm).

B MaJLiX X0N04IALHBIX MAlHHAX 1pon3BojuTenbioctoio 10—14 kB, npennar
YCHHLIX /S OXJIaXKAEHNst YeTbipex KaMmep Ha NpejupusiHAX TOprob/u, NpHMElr
CXeMY C pasfe/ibhbiM peryJ/ilpoBallieM TeMIIepaTypul B KaxJoit Kamepe (puc. (
B 31OM Cyyae B Kaxaylo Kamepy OT apMaryphoro wiltka (pOKJ/aAblBalOT CaMoc!
TEJAbILIE KUAKOCTIbI }{ BeachiBalobkil TpyGOnpopods:, pnyeM ha XBAKOCTHOH J-
YCTAHABJUDBAIOT COJEHUILINbIH] BEHTIb, YIpaBAseMuiil KamepubiM Tepmopene. |
HOMIKEHHI TeMiepatypsl B Kakofl-/n6o Kamepe JI0 3aJaHNOr0 3HAYEHHS coJelr
bl BeHTHJb NPEKPALIACT 1I0/lauy XUJKOrO XJ1ajarenta B 3Ty Kamepy, a upH nost
hHH — Bo3doGuosJsier nofady. Koraa safaunnasn Temnepatypa GyAeT AOCTHruy1:
BceX Kamepax, C 3aKpLITIIeM NOCJELHEro COJIEHOHAHOTO BEHTIMIA BBIKJIOUHTCA !

npeccop.

[N/

Phc. 6.2 Cxema xononunhu'oﬁ ycrano
AK®DB-6:

.



Puc. 6.3. Cxema mpoOroTemnepaTyp#oii XONOAHALHOR YCTanoBKI:
{ — xoMnpeccop; 2 — pecudep; J — KOHACUCATOR BOMYIUULA; ¢ — ACHApATEALIAR OaTApeR; 5 — TepMoO-
PEryAKPYIOLHR BeuTHAL; 6 — COTEROKANKIN BEHTHAL; 7 — PEryAATOP TeMnepaTypu; 8 — BOAAYXOOXKNAAM-
Tenb; ¥ — percHepaTHBU LA TewNo0OMeIUINK; 10 — duibTp-ocyuiiTeAD,

Cxembl cpefHuX XOROMUABLLLIX YCTAIOBOK

Puc, 6.4. Cxema TpyGonposoaos XoJOAHAbHOR
MAHR B

4 — vennooGmennnx; @ — duapTp; 3 — Komnpeccop; 4 — Koli~
aelicatop; 5 = Mcnapureab; 6 — pecnaep.
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Cpeanne XoJoA/biLe  YCTalioB-
KH, paboTalomne Ha XxJajouax, c-
HOJL3YI0T AN OXJIAMKACHHA npoMe-
AyTouloro  XJajonoclTens — pac-
€012 MK BOAKI.

Ha buc. 6.4 B kavectee upimepa
npHpefieHa CXeMd XOJIOAHJbION Ma-
wuupl XMOYY-80/1. Xunxull xaan-
arenT M3 Koujencaropa nOCTymnaer
B pecHBep, 3aT€M LPOXOANT M1Ba 1a-
paJjie/biio  BKJIOYellHHIX perencpa-
THBUBIX Tewloobmentinka, rae lepe-
OXJlaXAaercsi, M HANPaB/aACTCH K
crapuMu peryauposanna. Ha wurke
CTAHUMH YCTANOBJeHH (UJbTpP-ocy-
WHTEAb, COJeHOHHLIA BeHTHAb H
ABa  1apajiielbio  BKJIOYEHIILIX
TPB. Uypcrsuresibhble  naTpolibl
TPB yxpenneunl na Buixoje uapa u3

i
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TenJ0OGMENHHROB. Y CTaloBKa ABYX napajielibio paGoTaiouiXx Tenjoo0MeR
# TPB BbizBana Tem, uto oanu tennooOmentnk wau oamit TPB Takofi npousss
TeJbHOCTH OYAYT MMETb C/liKom GoJibliHe pa3Mmepsl.

[poitan TPB, xaagou apocceiupyercs # nocTynaeT B KOXKYXOTpyOnmiit Mcu:
TeNb. XoJI0/ible 1Pkl IPOXOAAT pereliepaTHBiblil Tel1I000MEHHHK, TAE neperpeBaio
3aTeM CXIIMAIOTCSi B KOMIIPECCOpe H 11areTaioTcss B KOHACHCATOp, Iiae CHHMKAI0!

Konnencarop KoxyxorpyGuoro Thna oxnaxpaercs Bofofi #3 o0OpoTHOR cHCTC

3ananuas TeMmiepaTypa BOAbl MJK Pacco/a NoAAEpXHBAETCH ABYXMO3HILION!
BK/IO4eHllemM i BpIKJIOUellieM KOMIIpeccopa OT TepMopede, 4yBCTBHTEbHbIA nat
KOTOpOoro yxpenJien Ha BblxOAe XJIAJOHOCHTeNs! M3 HChapHTes.

3awnTa KOMIIpeccopa OT MOHUMKEIIHOro H NOBLILIENHOrO 1aB/eHUs B XOROA!
HOM CHCTEeMe OCYLLECTBJISETCS € IOMOILBIO peJle AaBJjeliks. [laBJjen e Macia B KoM
cope KOUTpOJIHPYETCst € 1OMOILLbIO pesle KOHTPOJs cMa3Kki. 3aLUMTa Hcnapures:
3aMep3alus XJ1aJ0HOCHTe/1s1 OCYUIEeCTRAACTCA TepmopeJie, AATYHK KOTOPOro YCTailor
Ha BLIXOAe XJ/IaJOUOCHTeNss H3 HMCnaphuTens.

: -

CxeMBl KpynnbXx XOMOMMALOBIX YCTANOHOK

beanacocuHuas asToMaTu3upoBaunuana cxema. B Gt
cocHofil cxeme xoJloanbHoll ycrauoBKy (puc. 6.5) Tpu Komnpeccopa omocTynetius
cxatis paboTaloT Ha OAHY HCHAPMTE/BHYIO CHCTEMY.

Xnajparent 3a cueT pasuocTi AaBJennil KOMJeHCAUUH H KulleHds hojaeTcs B
Gopbi f1enocpeicTBentoro oxaaxaenns I (nplcreHuple M notosoumsie GaTapen
Bo3jyxooxaagurest), PeryanpoBalime TemnepaTtypbl Bo3yxa B O0beKTe y 3am-
Hue upHOOPOB OXaaMueHHs MHAKHM XJaJareuToM OCYLECTBJAETCS ABYXNO3un
HLIM PEryJiIiTOpoM, COCTOSIUNIM 13 KOMGHHUPOBAHHOIO peJie TemnepaTypul 2 H
HOHANOrO BeMTH/A 3. DKHAKOCTb HONAETCS B HCNAPUTENBHYIO CHCTEMY TOJNBKO I
cAyuae, Korja TemrnepaTypa BO3AyXa B OXJaXJAaeMOM ofbekTe, H3MepAeMasn ¢
MeTpOM CONPOTHBJIeHHS 4, H lleperpeB 1apa 4a BHIXOJE H3 HCHAPHTENs, U3MEps
TepMOMETpaMH CONPOTHBJCHHA & i 6, AOCTHIHYT BepXHero 3ajalunoro npejena.
BpeMeNNO € OTKPHITHEM COJIEHOMMIOrO B2HTH/A J 1a TpyGonpoBoje Nojaun Xaj
OTKpbIBARTCA COJIeHOHANBIT BeHTHADL 7 Ha BCachiBaioem KoJJekTope. Peryaupor
3ailo/enits HoilapuTeself no neperpeBy napa ofecneuiBaeT GesonacHylo pabory
npeccopoB.

Peryastop MOXeT coCTOATb B3 pa3fiesbublX pene: fiidxbepenilHanbioro peic
nepaTyphi, H3MEpAIOLIEro neperpes Napa #a BCacLIBAHIH, ) peJie TeMneparyphl,
pAioWero TeMneparypy BO3jyXa B Kamepe, BO3efICTBYIOWNX HA oI HCNOANT
Hblil MeXanH3M — coJslenoljusiit BeuThab (CB), ycrauoBneunniii ua TtpyOGonp:
nojiaul JKHAKOCTH B OXJaxaawouyle npuéopsl.

Jas peryaspoBanust 3ano/iedHsl anuapaToB XJ/aJareHToM MOMHO INIpHM
NpoLOPUIONAJLILIT PerynsTop neperpesa — TepMopery/upytoulnit BeuTuNb, I
3TOM CJydyae MeoGXOMIMO Hallune ABYXMNO3HUHOHHOrO Pery/saTopa TeMnepaTyp!
ayxa, cocrosulero H3 peie Temnepatypsl # CB, nockonsky TPB ne obecneu
HJIOTHOMO 3aKPLITHA  KJanana,

Jas Toro uyTo6Hl MCKJIOUNTL BO3MOMHOCTb NOHAJRHHA JKIAKOTO XJajarc:
KOMNpeccop npH HeNCNPaBHOCTH COJIEHOHAHOrO BEHTH/IA, B CXEMY BKJIIOUYAIOT O!
Te b XKMAKOCTH &, COeuHeHAIT C 3aHTHEIM peciiBepom 9. Ha oTaenutene mup
# 33ULUTIOM PeCHBOpPE YCTAalloBJelitl HOJNYIPOBOMIHKOBEIE peJle YPOBHs, . CHI”



- . .
Puc. 6.5. Besnacociian aBTOMATH3HpOBaHias CXeMa XOJOAHABHON YCTAHOBKH,




3upYytoue O NONajaHuy KUAKOTO XNAKATEHTA B 3aMATHL pecueep 10 % OTKMOYa10-
mue KoMmpeccopsl // npH nosBheHHH- XuAKocTH B: OM(: .
TlpH Hcronb3oBauMM ApYrHX cMOCOCOB AN PeryJMpoBaHHS 3aNONHEHHs  HCna-
pHTefeit He NpefOTBpAIAETCs NOMNAafiaHHe MUAKOCTH B 3amuTheil pecHeep, Tornai B
CXeMY BKJIOYAIOT B3 3aLHTHEIX pecHBepa M mpeAyCMaTPHBAIOT ABTOMATHUecKoe mepe--
KJOYeHHe HX NPH 3anojHekud XO ONPEleNeHHOTo YPOBHSA M MepexiMaHte HHIKOrO
XJIafiareHTa H3 3aM0JIHEHHOTO PECHBEpPA K paclpenesHTeNbHOMY KOAJEKTOpY. -
[leperpetriit nap uepes OTACAHTENb KHIKOCTH 8 OTCACKHBACTCS KOMNPECCOPAMH 12
CXXMMaeTCsl M narHeTaeTcs yepes MacsooTAennTteny /3  obpatnbie AemndepHbe Kaa-
TIAHH /4, YCTaHOBJIEHHBIE HA KaXKIOM KOMMpeccope, B KoHaeHcaTop /5, rjie KOHAEHCH-
pyercst nmap B pesyJbTarte TengooOMeHa ¢ Boaofl. MacJooThenuTeNs cHabxen nonnap-
KOBHIM DETYNATOPOM YDOBHs, oGecneuHBaiCiiHM MepenycK Macia B Kaprep Komnpec-«
copa. W3 xonjencatopa HAKHH X/alarenT cMBaeTcs B JuHeliHnil pecupep 16, nmes
1OWM CHIHAJTH3ATOPH MaKCHMAJbHOIO H MHHHMaibHOTO YPOBHS XHAKOCTH [7. )Kun-
KHil XJlaRareHT U3 IMHeliHOro pecHBepa uepes nepeoxaakyTens I8 (unu munys ero, ecd
NepeoXNaXKAeHue B KOHAGHCATOpE AOCTATONHOE) MOJAETCH K MHAKOCTHOMY. pacnpenes:
JHTENLHOMY KOJIEKTOPY 19, OTKYJA@ Mepes COJEHOMAHBIE BEHTHAH 3 M pYUHHle perys
JIMpYtole BeHTHIH 20 (Mad Apyrue ApocCe/bHHE, YCTPOACTE) NOCTYNAaeT B KAMEPHEIE
nph6opsl oxnaxnenus 1.-KoanuectBo MpuGopoB oXnayKaeHH H pa3Mepsl HX Jnst KaXxe
Joft Kamepn onpezensior pacqerom B cxeme Ha pHc. 6.5 ycnoauo NOKasaHb! nBa
npubopa. .
an H3MEHEHUH 'rennonpmoxon B KaMepr H€06XOIIHMO COOTBETCTBEHHO HBMEHHTB
XOJIORONPOH3BOJHTENBHOCTL KOMNpeccopon. B namnoll cxeme Komnpeccopel B omnpe:.
AeJIEHHOM MOC/NeA0BATENEHOCTH OTKIMOYAKOTCST C NOMOUIBIO pesle HH3KOro' JaBAeHus)
2/ co cMemeHHbIMH MpelesiaMy HacTPOfiKH JAs KAXIOoro KoMmnpeccopa. MoxHo npH-
MEHATb M Apyrue }xaTlIHKH Bosneﬁcmylomue Ha [lyCKOBble ycrpoﬁc’rna Komnpecco-‘-
OB. &
P Pasrpyska xommpeccopos npu nycxe ofiecnieunBaeTcs COﬂeHOHIIHbIMH BeHTHISMH
22 ynipaBasemuMH pelie Bpement, ITyck xomnpeccopa B AanHol cXeme NPOHSBOIHTCA
OXHOBPEMEHHO C BKJIOUEHHEM Hacoca 23 MoAauH BOJEI B KOHAEHCATOP M OXJaMaioiiie
py6amky Komnpeccopos. - PaGoTa' BonsiHoro Hacoca KOHTPOAHDYETCS. pene RaBjeHHs
24. Conevounnniii BEHTHAL 25 Ha BXOJE BOAbI B OXJQXKIAIOULYIO. pyGAIIKY KOMIpec=
€Opa OTKpHIBAETCS 'B MOMEHT NYCKa; KOHTAKTH MeMGpallHOro pee npotoka 26 Ha BHI-,
XoJe BOAKI H3 PYGALIKH Ha BpeMs MycKa GROKUPOBaHkl. ECIH cnycTs HeKOTOPoe BpeMs’
BOMAHOM HAcOC He CO3A2€T AaBJIEHUst HAH MPOTOK BOARI Yepe3 OXJapatoHe pyGainkH
KOMMpeccopoB He ofecneue,: npousoieT. apapuiiHoe OTKJiouenHe KOMMPECCOPOB™ H
BKJTIOUHTCA 3ByKOBOi/'I CHI‘Ha.ﬂ SneKTquecxaﬂ cxema aBToma'rusauHH B llaHllOﬂ KHHl“e
He paccMaTpHBaercsl. . N
B npubenennoft.cxeme kasapft Komnpeccop cua6>xeu CBOVM Macnoomenm‘e.nem c
BONSIHBIM OXJaxknenueM. Boja nocTynaeT B MaciOOTRENHTENB -foCTe KOMMpeccopa,
No3TOMY peJie npoToka YCTaHaBAHBAIOT Ha CHBE BONKL He U3 KOMMpeccopa, a U3 Machio-
-OTAENHTENSA, . .
ABTOMaTHYeCKYIO 3auiuTy KOaneccopoB obecneynnaor pene 3aUUTHL C
OT TMApaBJHYECKOro yhapa -< pejie yposus //, yCTaHOBAEHHbIe Ha omenmene
JKMAKOCTH (3ammuTa obmas Ans Beex Komnpeccopon), :
OT HArpesa UMAHHADOB NPH OTCYTCTBHH BOLBL B OXJIAXKAAIOUAHX . py6amkax Komn-
peccopoB — pejie npotoka 26; - X
OT HapywleHHst pexnMa. ¢cmaskn (paGoTa Maczmuoro Hacoca) — pene KOHTpO.Ml
cMasKH 27;
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OT [MOBLINEHHS TEMNEPATYpHl ABUXYUMXCH 4YacTeH — pene Temnepatypbl 28,

OT [MOBLILIEHHS JABJEHHA HArHeTauus — pefe BLICOKOro Aasjerdst 29;

OT NOBMWIEHNS TeMnepaTypel HarHeTanusa — pejie Temnepartypol 30.

Mapky npuGopop M MX XapaKTepHCTHKI ONPENEIOT B 3aBHCHMOCTH OT YCJIOBHI
aGoTHL.

Jlas otrauBaniits cnos sien B npnGopul OXJAKAEHIA NOAAIOT ropsdile Napul am-
.Haka, oTGHpaempie 32 MacnooTaennTeseM. UTOOL NMONYYHTH B Npouecce OTTaNBasns
«dPbl C 0OJIeE BLICOKOH TeMNepaTypofi, B CXeMY MOXIO BK/IOMHTL CHeHabLibIi
CTTOOTAGHTEND.

OrranBanne MOXHO NPOH3BOAMTb B KAKAOH KaMmepe B OTHEJbHOCTH HE3aBHCHMO
/T OCTaJIbIIEIX OXJIAXKAAOMHX npH6opoB. s storo nepekniouaioT kamepy ¢ pabouero
'eMHUMA 1A peaitm oTTanBauis. Conenonlubie penTiun J Ha TpySonposoie noaatu
AJIKOCTH M 7 na BrackiBaoulell JIHIMH 3aKpbIBAIOTCst, 2 cosenonaiinie et 3/
(3 JUMHHSX CAMBA WHAKOCTH # 32 na JhiuaxX hoJayl ropsyero napa OTKPHIBAIOTCH.
JMBaeTcs o6pa3oBaBititcs KolmencaT B ApeHaxHuil pecisep 33, 11a KOTOPOM yCTa-
10BJlesinl  CHrHANH3aTOp: ypoBus 34. Ha cnmbe ycranossedl perysnstop yposHs Bhl-
oxoro aabBnenus TIPY /1B 35. [locne okonuauus oTTanBatius kaMepa BKJIOYaeTcs Ha
1aGouHi pexim. XJlanareuT OTCTAHBAETCA B APEHAMKHOM PECHBEepe, Mac]o BhiNycKa-
“TCA B Macnocobupatens 36, a MHAKHE XNajaredT BLIXKMMAETCH NapaMH BEICOKOTo
(aBJeHHA B pacnpefesHTeSbHHA Kosslektop 9.

B cxeme MOXHO npesycMOTPETs aBTOMATHUECKO® NOJIKJIOYEHHE # OTKJIOueiHe pe-
11a)XHOro  peckpepa.

Ha annapatax u cocyaax ycTanoBhetbt pefoxpaiHTebiible KNananbl, MaloMeTpul,
yKa3saTeJIH YPOBHH.

PaGotocnocobuocTs peste yposust [0, 11 1t 84 Ha oTRefuTeNe KUAKOCTH, 3aUIHTHOM
Il IpeHaKHOM pecHpepax npoBepsioT, MONABAS KHAKHI XOJORMALNLI areuT B KoJ-
AeKTOp Yepe3 BeHTHJAb 37 NPH 3IAKPLITOM BelTile S56.

BesnacocHeie cxeMur ApHMeHAIOT KaK B OANOCTYNENYATHIX, TAK H B ABYXCTYynenya-
rLX YCTanoBKaXx.

Hacocio- upKyasHoHHAA CXeMd € cOBMetlleHHBIM CJIKBOM W OTcocom. B cxeme
ABYXCTYneH4aToro cwarin (puc. 6.6) Anst noBuuuenys GesonactiocTH paGoOTH MpHMe-
et paszenuTeNbliniil cocyl, BKMovennwil 1a yyactke Tpy6onposoaa A0 CaHBA KUA-
KOCTH B UHMpKyaaunonunii pechsep. Ilpy ucnoanzosBariu BepTHKaNbLHBIX UHPKYISH-
IMOHHBIX peCltBEpOB HAOLITOK MHAKOCTH MOMET CAHBAThes HeNocpeiCTBeHHO B 3TOT
pecHBep, a NONoMIHTeAbHBlI OTAeNHTENL KHAKOCTY B TAKOM c/yuyae YCTagABJIHBAIOT
1a BcachBaomeM Tpybonposoje Bhillie JONYCTHMOrO YDOBHS KHAKOCTH B peCH-
Bepe, .

PaGoTtaer cxema cieaywomuM o6pasom. e

M3 uupxyasunoisoro pecuBepa ! nap OTCACLIBATCA BHHTOBBLIM KOMMAPECCOPOM
¢TYneHn Hu3Koro aasjeHns (C.h.R.)2, CKHMAeTCA 10 APOMEXKYTOUHOrO AaBJeHIsN H
uepe3 TPEeXCEeKIHOHHMI MaCaooTaeuTeb & HarieTaeTca B NpoMexyToditniil cocyn 4,
A€ OXJaXIAeTcsl 10 COCTOMHIST HACKHUCHHS KUINHIHM aMMIIaKoM, 6ap6oTHpYS uepes
nero. Ha BcacwBamiii B BUHTOBO{! KOMNPECCOP H 32 MACJOOTAENUTENEM YCTaHOBJEb!
obpartibie Knanawn. BuitoBoil KoMnpeccop HmeeT ofocobnerinyio MAacIARYIO CHCTEMY,
BKIIOUAOUWYI0 GUABLTPE, MacOOXJaluTeNp, MONOTPeBATeNL MACHa, COERUHEHHBIE

Tpy6OnpoBoaaMmi.

Ha NpoMexyTouHoro coCyJa fap OTCaCniBaeTCa KoMInpeccopom CTyneyH BLICOKOro -

AaBnenust (C.B.JL.) 5, CKHMAETCH IO JaBJleHHs KOHJel CALMY H yepes IMKJIoHILIt Maco-
OTHeAHTenn 6 1 oGpaTHbI pemNepurlil KAanan 7 narneTaeTcs B Kondeucatop 8, rae
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Puc. 8.8, Hacocuo-uuprynsumonnas cxema XONOAHNRHON yCTAHONKH C COBMEIMEHHLIM CAHBOM H
orcocom (c sepxuei mofavell aMmuaka B npuGOpPH OXJMANKAEHHS).




{IDKACTCA NpY OTBOSKE OT HEro TenJja Bojofi. B cxeme ne nokasam Bopstuoil nepe-
JIZANTENb, KOTOpHIi MOMHO BKAIOUHThL Npit HeoGxoimmocTi. Mgkl xnaparent
(nBaeTcsl B JAuHelnmlit pecuBep 9, a OTTyna uyepe3 pacnpeaesnTeNbiblil KONJIEKTOD
/ nopaetrcs B MpHOOph! K anfapaThi OAHOCTYNEHYATHLIX CUCTEM H B MPOMENYTOUHLIE
YN ABYXCTYnenuaTux cucreM. Ha piie. 6.6 nokasana cxema TOJNLKO ABYXCTYMeH-
1TOH XONOAMMBHOM Mautilibl, HO CJIeflyeT HMETb B BiLLY, UTO KOHJAGHCATOD H pECHBEp
AYT ofiuMit JUTs BCERl XONONMMbHOf YCTAHOBKH, B KOTOPOIi KOMIIpeccoph paboTaior
| pAas3/IHYHBIE HCNAPHTEJbHBIE CHCTEMEL. )

B cxeMax ABYXCTYNedyaTOro CaTHs OCIHOBIAS 4aCTL MKIZIKOCTI HANPABJISETCS
it [epeoxaanielins B 3MeeBHK NPOMEXYTOUHOro cocyza 4, a 4acTb MHAKOCTH —
IPOMEXYTOUNEI COCYA AfS MOMIOrO MPOMEXYTOWHOrO OXJamJenus napa nocne
il ¥ MepeoXJIaXJACHHs KHAKOCTH, NpoxoAswell no 3meeBixy. [lepeoxsamaet-
11 KHAKOCTb Yepe3 pacnpefieHTeNpHbll KoJsieKTop [/ nocTynaeTr B LUIPKYJSILIOH-
1t pectBep [. YpoBeHb XUAKOCTH B NPOMEKYTOUNOM COCYe ¥ UPKYJSIIONIOM
‘ciBepe MOMIEPHHBALTCA JBYXNO3NUHOHHLIMI DEryasTopaMi YPOBHSA, COCTOSLUHMU
. NOJNYNIPOBOJIHHKOBOTO peJie YPOBH S H colenOnaoro BeuTuns (/2 n /3 na npomexy-
“IHOM cocyfie, 14 u 15 Ha HUPKynauMOHHOM pecuBepe). Boamoxio mpumenenye
'YTHX PErynatopos ypoBHs. Ha uHpKynsiuMOHHOM pecHBepe YCTapOBJNENO CHTHa-
13UpYyiowmee pese ypoBan /6.

[Mepen conenommibiM BEHTHJEM pacrosioxen ceryaTwtil ¢uabtp I7.

Ipoccenypyercs MHAKOCTb B peryJHpyiomteM BeHTiie /8, yCTaHOBJeNIIOM 3a
JIeHONJHBIM  BeHTiJIEM, :

Ha upkynsaunonroro pecHsepa ! macocoMm I9 Kuikuil xJajaredT uepes Xua-
CTHHIt KoateKTop 20 nopaercst B GaTapeyt u Bo3ayxooxJyaautenn 2/, B cxeme noxa-
4ibl MPHGOPH ¢ BepxHeit mopauell aMMiaKa, HO MOMXKHO MNPHMEHATE H IHXKINOIO NOAA-
. Peryanpyetcst Temmepatypa BO3jyXa B Kamepax ABYXMO3IMIHOHHBIMIL PeryJssto-
IMH TeMIepaTyphl, COCTOAULHMH H3 TEPMOMETPOB conpoTistenst 22, nojkouen-
IX K 3JIeKTpoHHOMY MOcTY HaH Mawide AMYP, u coserronanutx BentHaeil 23. Ian
)ABUABIOrO pacnpefeneHys XKUAKOCTH NO NpuGopaM oxJasellit AOMXKIL OblTh
JClYCMOTpEHH CRelitadblibie pacnpelle/MTe/ibHEe H Jo3lipylolmile ycTpoiicrea (na
.eMe 10Ka3aub! peryJupyiomie BeHTHIH 24). M36bITOK #IAKOCTH BMECTe C NapoM,
)Pa30BABIUINMCS NP KHMNEHHU, yepe3 KOJMCKTOp 25 CJIMBAETCA B Pa3NeHTeJblibHi
cyn 26, a uepe3 Hero — B UMPKYJAsAnHOHHWA pecnsep /. DKHAKOCTb MOBTOp1O
noJib3yeTcs AJIM noAayil B HCMNApHTENbHYIO CHCTEMY, a MAap OTCACHLIBAGTCA KOMIpec-
poM 2. Ecan B cxeMe npHMeHeH rOPH3OHTAbHbI UUPKYISlNONHL pectiBep, nap
CacuLlBaeTCs1 Yepe3 OT/e/HTeNb MKIIKOCTH, KOTOPHIf YCTaHaBJIBAIOT BLllle UHPKY-
(IIOHHOTO pechBepa. )

[lyck Komnpeccopa B ABYXCTYRen4aTON ycTaHOBKe, cocTosiefi 13 OTAENbHEIX KOM-
JECCOPOB ITH3KOTO 1 BHICOKOTO JABJIEHHS, HO/KEN OCYIecTBASTHCH B OMpeseseH-
i nocsienoBaTeNbHOCTH. B aBTOMaTH3HPOBAHIILIX CXEMaX CTYNeHb BLICOKOroO nab-
HHSA MOMEeT BK/IOYATbCA M paublie CTYNeHd HU3KOTO AABJENHA, H MO3ke iee 11a
-7 ¢. CooTpercTByI011ee BKOYeHHe obecneyuBaeT pese Bpemernil.

B nacrosiulee Bpems npepnouTeHue OTAAeTCS CXeMaM, B KOTOPHX Repsoft BKJIO-
1eTCA C.HLJ.

B nannofi cxeMe npyMensieTca AByxcrynenyarift arperat AJL130-7-4. B kavectse
yneHd BHICOKOro jaBjenvs wucnofvayercs: arperaT Al10-1 ¢ xommpeccopom T1110.
10T KOMMpeccop He yIMeeT pasrpysouHoro ycrpoiicTsa.

Pasrpyaka cTyneHH HII3KOrO JaBJeHHS MPOH3BOANTCS NPIl oYePeRiioM BRIKJI0geltHt
TaHOBKH cOpachiBauiieM [aBJEHHS C APOMEXXYTOUHOrO COCYAa Ha OTAGNITEND XMUA- .
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KOCTH uepes cosleHoHanufl HedTHABL 27. [ToBTOPHO NYCTHTH YCTAHOBKY MOXHO TOJBKO
B TOM cJyuae, KOrjia pasHoCTh AaBjieHull 8 NDOMEXYTOUHOM cocyne H HCnapwuTeabHOM
cucteMe t1e Goaee 0,1 MIla (1 aT). Dra pasnocTs AaBAeH U KOHTpOJAUDPYETCA nuq)(pepen-
UHAJbHEIM penie nasnenut 28,

o BrMOyeHHs KOMAPECCOpPOB JOMMEH OHITh 0OA3aTENbHO BKAOYEH Hacoc 29
nonaud BOMW B KoujeHcatop. ONHOBPEMEHHO C BKJIOYEHHEM Hacoca OTKpLIBaeTcs
nofiaua BOARl B OXJAKAaomHe pYGAKHK KOMIIPECCOpoB.

3amuTa KoMmnpeccopa C.H.J. OT MOHHXEHHsS JABJIeHHs1 BCACHIBAHHS OCYueCTBJs-
eTcsl peJle HU3KOro AapjeuHs 30, OT MoBHlENHST TeMAepaTypel HarHeTaHHus — peJe
TeMmnepaTyput 3/, OT HaMeHeHWs! [ABJIEHHS B MacJfAHOH CHCTEMe — peJsie KOHTPOJs
cMa3Kkd 32, oT HeJONYCTHMOTO CIIHMEWHs TeMnepaTypnl Macia — pefle Temnepary-
pal 33.

3amsita KOaneccopa C. B. Jl. OT NOBLILIEHHS NaBJleHHs] HATHeTaHHA OCYueCTBA-
eTcsl pesle BRICOKOTO JaBJeHHst 34, OT noBulLIeHHs TeMNepaTypPH HarHeTaHus -— pene
TemnepaTyps 35, OT HapyLeHHs pa60’ru MacJasMoro Hacoca — peJie KOHTpPOJst cMas-
KH 36. B cxeMe npenycMOTpeH aBTOMaTHYeCKHA NMepenycK MacJa M3 MacJoOTAEHTeNs!
B KapTep KoMmnpeccopa uepe3 MOnJasKoswiil perynstop 37. [pu6Gopul 3aluThl OT CH-
JpaByvuecKkoro yaapa (obuwefl A5 Bcex KOMNpeccopos AaHHoH  CHCTEeMb!) ycTaHaBJiH-
BaIOT Ha BEPTHKANBHOM HHPKYJAUHOHHOM PECHBEpe HJIH OTAeJIHTeNle MHAKOCTH (pene
yposus 38) 1 Ha npoMexyTouHoM cocysie (pesie ypoBus 39). Tlo neficTBytomum npasu-
NaM TeXHHKH 6e30nacHocTH 3aiHTa OT FHMAPaBJIHYeCKOro yaapa RyGaupyercs, T. €.
YCTaHaBJIHBAIOT fIBa peJle, BHIMOMHAOMWHMX oany H Ty Xe ¢ynkuiio. PaGotocnocob-
HOCTb 3AIIMTHHIX peJieé YPOBHS NEpHOAHYECKH NPOBEpPAIOT, NOjaBast MXHUAKHI Xjaaj-
areiT B KOJJIEKTOp yepe3 BeHTHAb 40 npH 3aKpuiToM Benrine 47,

B cxemaX, paboTalomMX Ha MHM3KHE TEMNepaTYphl KHIEHHs (1aBJeHHe KHIeHHS
HHXKE aTMocepHOro), BO3MOXEH MOJCOC BO3YXa 4epes HEeMJIOTHOCTH.

HOns Bhnycka Bosflyxa H3 CHCTeMBl B CXeMe npenycmoTpent aBTOMATHYECKHU ]|
Bo3ayxootpenntenb 59 (AB-4 cucremst BHUXWH).

Pa6ora ammuaunoro Hacoca /9 KouTposupyercss nHddepenuualbHbM pene naB-
Jentis 43 W pene ypoBHs 44.

PaGota Boasmoro Hacoca 29, Nojalomero Bojy Ha KOHACHCATOp, KOHTPOJAHpyeTcs
pene naBnenns 45,

Otranpaue c1os HHes ¢ NpH6OPOB OXNAMICHHS NPOH3BOXUTCH TFOPSYUMH NapaMu
aMMiaKa B cOYeTaHuH C APYTHMH MeTozaMi (1J1si BO3YXOOXJaAuTes el HCnoab3yloTes
TaKXe opolenHe ropsiyefl BOjOM, .paccoyioM HJH He3aMep3alomMMH JKHIKOCTAMH,
3JIEKTPOMNOJOrpeB).

Ins ciustus c1os Huest HeOGXOMMO MEPEKJTIOUHTh KaMephi ¢ pabouero pexuma na
pexiM orrauBanus. Ha npHBenennoft cxeme cosleHOHAHBIE BERTILIH Ha JHHHH MOAAYH
XUYAKOCTH 23 it Ha JIIHHH COBMEMLEHHOrO CJHBa H 0Tcoca 46 3aKpbiBAlOTCS, a COJeno-
HIHBIEe BeMTHIH 47 Ha AMUHH Nojauy ropsuero napa u 48 u 49 Ha JHHHMH CJIUBA KOH-
AeHcaTa OTKphiBaloTcsi. OJHOBPEMEHHO OTKDHIBAeTCS COJMEHOHAHBIA BeHTHb 50 na
JIMHIHY OTCOCA NapoB H3 apeHaxKHoro pecusepa 51. CiHB KOHAeHcaTa B ApeHaHuIfl pe-
CHBep peryJHpyercst ABYXMO3HUHOHUBIM MMOMIABKOBLIM DEryJSITOPOM YDPOBHS BLICO-
Koro naBJents [IPY]IB 52, 32 KoTOphIM YCTaHOBJ/IeH pYuHofl peryanpytouiuii BEeHTHb.
Ha npenaxuom pecusepe ycranoBJenn pene ypobHst 53 u 54. [1py JoCTHXeHHH BepX-
Heroc NpefesbHOTO YPOBHS pelie ypoBust 53 BhjaeT CHIHaJ Ha 3aKpuITHe COJNEHOMAHBIX
BeHTHJEN 49 1 50 ¥ OTKPLITHE CONEHOMIHBIX BeuTHNelt 55 ¥ 56. BbnkHMaHHe XMHAKOCTH
M3 JPEHAXKHOTO PecHBEpa B pacnpefe/HTeNbHut KOJJIEKTOP MPOH3BOAHUTCS AaBJIeHHEM
napa, MojiaBaeMOro uepes coseHoMAHLAi BeHTHAb 55. Koria ypoBenb MupKocTdH B
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APEHaXHOM pecHBepe. IOHH3HTCA, pesie YPoBHs §4 BLIIACT CHrHAN Ha NepeKJioyeHHe
cofeHOlAHLIX BeRTHNCH 49, .50, 556 n 56.

Moo HCoABL30BaTh HAcOC AR MTORAUH MHJKOTO AMMHaKa. U3 ullpKmeuHOHHOl‘O
pecHBepa B HCMADUTENILHYIO CHCTEMY.

B cxeme npefycMOTpeHs NpEROX paHHTEJbHbIE Knananu 57 LAA nepemycka xaaj-
arefta 13 NpHOOPOB OXJAXJEHHsi B UHPKYAAUMOHHLIA PECHBED B CJyuae noBeILeNIs
B HIX gaBnenus. [Ipefoxpanuitedbiible Kaananwl 57 ycTalapiuBaloT B CXeMaX, B KO-
TOPHIX Ha NHHHAX OTCOCA €CTb COJNEHOWAHbie BEHTHJH. ,

Ha cocynax u annapatax pacnosioxensi HeoGXoasIMbIe KOHTpOﬂbHO-HBMepHTeJlbllbIe
nptiGopel H NpefOXpaHHTENbIBIE KAanaHl.

Tlyck KoMmpeccopoB NPOH3BOAMTCA 1O CHMHAAY peJie TeMnmepatypul 58, ycTaHoB-
JIEHHOMY Ha BcachiBalolmleM NaTpyGKe ammuaumoro Hacoca /9. KonuyecTso yCTaHoB-
JIEIIRBIX pesieé 3aBHCHT OT NPUHHTON CHCTEMH DEeryJHpoBaHHSA.

Ecay cxeMma c coBMelnienisbiM CAHBOM H OTCOCOM HCMOJb3YeTCs B OAHOCTYNEHYaThX
YCTaHOBKAX, TO H3 CXEMbI HCKJIIOYAIOTCA KOMIIPECcop C.H.j. Il NPOMEXYTOuHbIk cocyx,
a BCACHIBAIINE Napa (13 BEpTHKAJBHOro HHPKYASAUHONIIOrO pectiBepa HJAH OTAeJHTes
MHAKOCTH MNpPOH3BOANWTCS OAIIOCTYNEH4YaTRM KoMnpeccopoM. Pacnpeliefense Xiif-
KOCTH MO UMPKYJAUHOMHBIM DecHBEPAM HCMAapHTENbHLIX CHCTEM OfHOCTYMEHYATHIX
YCTaRHOBOK MPOH3BOANTCS € KoJnektopa [0,

ABToMaTuyeckHii BO3LYXOOTHENUTENs B cXeMaX, paGOTAOUIHX HAa BRICOKHX TeM-
nepatypax Kunexus, He BKJIOYaeTcs.

DnekTpHueckas cXemMa aBTOMATH3allMH B javHof Kilire '‘He paccmarpilBaeTcs,
PekoMengyerca HayuHTb 3JeKTpHUecKHe Cxembl No Yyue6uuky: B. M. Kanrtoposny
«OcHoBRl aBTOMATU3aUuil XOJOAINLHEX YcTanoBok», 1976 r.

TEXHOJOIHYECKHE CXEMbLI X0JIOJIAJILIILIX YCTAHOBOK € PACCOJILIBIM
OXJIAMNEIIUEM

Pacconblibie cXeMbl BKA1oYaloT B cels cjeayioliHe 3JeMelITu: Paccoblibie HCnapHu-
TEJAM M HACOCH; paccoJibible 6aTapey, cheuHafbible 6aKH /151 NMPHrOTOBJEHHN pac-
cofa; ycTpoilcTBa ANst OTTauBaHits GaTapefl B KaMepaX; apMaTypy H paCCO.anbIe
prﬁonpOBouu.

Pacconbian cHCTeMa OXJlaMAenHsi Kamep MoXeT OHRITb OTKpPLHITOM HJH 3aKpbl-
Toft.

OcHoBiBIMH HefOCTATKamil OTKPHTON CHCTeMEl (C HCRapuTe/ieM OTKpLITOrC THMA)
ABJSIETCA YMeHblUIEHHEe KOWUSHTPAUHII paccona BCAeACTBile mONUajalli 8 1ero BJarm
113 BO32yXa N MOBBIeHHAsT KOPpO3isl TPyGONpoBONOB H apmaTyphl, BI3BaHIas no-
rAOWEHHEM PaccosoM KHCJIOpoJa u3 Bo3nyxa. Kpome Toro, B OTKpPHITOR chicTeme He--
NPepHIBHO 3aTpauyuBaeTCA NOTMOMITENLHAS MOMIOCT HAa NOAbEM paccofa B BepTH-
Ka/blikX ydacrkax tpyGonpopojios. IlostoMy, Kak npabBunio, - PHMEHSIOT 3aKRHITYIO
HHPKYJAUMOHHYIO CICTEMY C HCNapHTENsMH KOMYXOTPYGIOro THMA.

Mpn neGosbuiom KosMHuecTBE KaMep MpPHMEHSIOT CXeMY, MO KOTOPOit K Kajof
KaMepe fpOKJaJbIBAIOT ABA CaMOCTOsITeNbHEIX TPY6ONpoBoaa; Hoaiomytii 1 o6paTunit
(puc. 6.7).

Ilpn MounTaxe no Takof cxeme pacxofyercs OoJbuie Tpy6OMpoOBOAOB, HO 3aTo
NOABAAETCS BO3MOMHOCTE OTTaMBaTh 6aTaped B OfHOH H3 Kamep ropsuHM paccoJioM,
He MpeKpailas OXJamIellHs B OCTaMbHMIX KaMmepax.

[IpumMeHeH e TaKOil CXeMul ANt OBOILEXPAHMJIIHL, 2 TaKke AT OTAeNBbHBIX KaMep
B NPOJOBOJNLCTBEHHLX CKNafiax 4 6aszaxX, AJIS UEXOB H NPEANPHSITHI 3aKBANIHRBAHIS I
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3aCONKH MO3BOJSIET MOANEPKHBATL B HUX INIOCOBYIO TeMNleparypy, nogasas TyJAa pac-
con, uarpetsift 10 30--40° C. o 3Tofi e TeMnepaTypsl HArpeBaiOT ' paccof, MoCTy-
nalomui B Kamepel 15l OTTAHBAaHUA HHest ¢ Gatapefl. : :

Ilnst nepexkmMmovYeHust KaMep ¢ pexXMMa OXJA2XKJeHHsT Ha PEXHM ‘HarpeBanus uaH
OTTauBaHHA B NPEAeNaX MAHHHOTO OTAeJeHHs YCTaHAaBJNBAIOT NOAAOMYIO H o6paT-
Hylo rpefentkH € 3ajBHXKaMH H COJICHOMAHEIMH KJanasaMH. _

TIpH GONBLLIOM KOJHYecTBe KaMep MOXHO NPHMEHHTBb TY e CXeMY, OAHAKO MNpl
3TOM KaMepy pa3OMBalOT Ha HeCKOJLKO TPYMNI, KaKAas U3 KOTOPHIX HMeeT CaMocCTosi-
TeNbllylo Rojaoulyto ¥ obpaTHywo rpebentkd. B 3ToM cayuae rpefentki MOryT ObiTh
ycTanoBeHs! BOTH3H Kax ol rpynnel noTpeGuTesel, HanpHMep 1a Kax/IoM 3TaXe 3fa-
HHS, TJAE PpacnoOJIOXKEHH KaMepHl. :

5753,5(t-5m)
= 5735
//7/A /

. NN
Z/
%

%

fNepenubuan auwug 8 Sax @ 57135

Puc. 6.7. Jlsyxtpy6nas cxeMa paccoabipix TpyGonpoRofoB ¢ sakpurtolt uHpKyaaudeft
paccona:

I — ucnapntens; 2 — pacconbunift GuALTP; 3 — UenTpOGEXKUKE HACOCH; 4 — pacconbiibie GaTapex; § — Gax
. ANS DPB3BEAEHNS DAccoss.

B 3aKpbITbIX PacCOABHBIX CHCTEMaX B BepXHeHdl TOUKe YCTAHABAMBAIOT pacuipii-
Tenblinifi Gak, Mpeanasnaverrtintii A0st KOMMEHCANHH TeMMepaTypHLIX H3MeHeHHH pac-
cona. B cayuae noHHMenHs TEMNepaTypul paccosla COOTBETCTBEHHO MOHMKAeTCH
yposnelib B paciipiTe/biom 6aKe, IpH 3TOM yMelibluenne ob6beMa paccosia He CKasul-
BaeTcs {1a pabore ccreMbl. YToObt 6aK He nepenoJHANCA NPH MOBBILEHHH TeMnepa
TYPH! paccosia, YCTaHaBJHBRIOT CTAGHJH3aTOp YPOBHS — MEpesIHBHYIO TPYOY, BhibBe
Jelnylo B Mariiioe oTiesenie, ’

O6vem pacupiTensioro 6aka Vi (B M%) onpenensior no dopmyne

Voo=VBAL 6.1
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1e V—o6ven paccoasnoi cucteNt, M3
B — xosdubHIUIEHT O6BEMHOTO PacuMPEHRs TendonockTens (npuunMate 0,0006 °Cy;
Af — MAKCHMAJLHO BOIMOMHOE H3MEHEHHe TEeMNEDaTyph TEMJOHOCHTENR B YCAOBHAX 9KCOya-
Tauunr, °C.

Heo6xoaiMo TakxKe MpepyCMOTpPeTh YCTAaHOBKY BO3NYIIHBIX KPZHHKOB B BePXHUX
ouKax GaTapeu, a TaKXe CJIBHLIX BEHTHAeA ¥ 3arnyulex.

[E‘ Pene dnbnerus

Pene  memnepamypy
L Conenoudnoni Benmens

- /1) Y
mpygonpobod .

it S 0054101

mpybonpabod

B xoNanUIALURd,

Puc. 6.8. Cxema pacconbunx Tpy60onpoBoRos:
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B Tex cnyuasx, KOrfa HeT HeOOXOAMMOCTH B OGOrpeBe OTAENbHBLIX KaMep, MOXIIO
NPpHMEeHHUTL YrpolleHryio cxemy. [lo sToff cXxeMe B MaulMHHOM .OTHENEHHH YCTaHaB-
JUBAIOT ERHHYI0 I'PEOEHKY, OT KOTOpOoll B KaXAYI0 KaMepy NMPOKAaJRBAIOT OTAEAbHYIO
nojaromyto JnHHIo. Bee oBpaTHele JTHHHHM nocie KaMep oOLefHusiorcs B obuLyio 06-
paTHYi0 JIHHHI0, NpHCOeAHHsieMYio K BcackiBatomeli cropoHe nacoca. Ilpumenente aTof
CXEME! T103BOJIET CIKOHOMHTH 3HAYHTeNLHOE KOJHYeCcTBO TpyG M 3amBikek. OnHako
npH 1eobXOAHMOCTH OTTaHBAHHSA HHEs B OAHOM H3 KaMmep nojauy paccofia B OCTajbHbie
KaMepul MPUXOANTCS BpeMenio NpeKpamarh.

Ipu paspaGoTke KypCOBbIX M AHMJOMHBIX MPOEKTOB UENecO06pa3HO Ha OJHOM
JINCTE COBMEaTh CXEMY PaccOJbHHX H BOISHLIX TPpyGONpOBOAOB, KAaK 3TO MOKa3aHo,
Hanpumep, na puc. 6.8. [lo sTofi cxeme paccon oxsaxjaercst C NOMOWbIO AEYX XO-
JOAWMBIBIX Mawy [ 1 noctynaer B ofuuit HanOpHHIR TPYGONPOBOA, OTKYzAa uepe3
$uaLTp 8 yanpabasieTcst B nozatomyio rpe6enky. Ha 3toit rpeGenke ycTanoBeHb CO-
JIEHOHIIble BEHTHJIH MO YHCAY OXJIaXIa€MBIX KaMep, YNpaBJisieMble KaMepHBIMH peJie
TeMnepaTypbl. [Ipy nOBLILEHHH TEMMEpaTyph! B Kamepe Buillie 3aJaHHON CcOeHOHAHBIA
BeNTHIb OTKpLIBAETCSt M MPOMNYCKaeT paccos B KaMepy, a NMpH NOCTHWEHHH Tpebye-
Moil TeMneparyphl 3aKphiBaeTcsl M NMpeKpamaer nojavy paccona. IIpoxoiis uepes Ka-
MepHuie npu6oput (B AatHOM cllyvyae npHcTeHHble GaTapeH 4), paccoi Harpesaercss H
nocrynaer K ofpatnoil rpeGenke, a oTTyna — K ABYM pacCO/bHBIM HdcocaM 8, npH-
COENHHEIHbIM napaJanenbio. Takas ¢xeMa NPHCOERHHEHHs No3BOJsieT.paboTaTh Kax-
JBIM HACOCOM OTAEJLHO HJH ONHOBPEMEHHO ABYMsI HacocaMu. JLnist KorTpoast 3a paGoToft
HaCocoB K 11X HaryeTaTeJbHbIM NaTpyOKaM NMpHCOeAHHEHb! MAHOMETPH M DeJie faBJie-
HiISl, OTKJIOuatoulile YCTAHOBKY, €CJII Hacoc fle pa3BHBaeT HeOGXOQUMOrO  Ha-
nopa.

H3 nacocop paccon Harseraercst B o6uinil TpyY6OnpoBoA, OTKYAA MOCTYNaeT AJs
OXJIaKAEHHUA B HCMAPHTENH XOJONUJLHBIX MaLinf,

3anannan Temneparypa paccoaa (nanpHmep, —30° C) nogaepxHBaercsl NBYXMo-
3MIONHLIM TYCKOM H  OCTAHOBKOH KOMMpeccOpoB OT ABYX peJie TeMnepaTyphbi, Aat-
uliKil KOTOPHX YCTaHOBJEHk Ha BXOje B nopaiomylo rpeGenxy. B nensx npepoxpa-
HeHia lcnapuTeseit OT pa3MOpaMHBaHisl Ha BEIXOJe paccosia H3 HcnapHTenell ycra-
HOBJIEIIBE pelle TEMNEPATYpPbl, BHIK/IOYAIONIHE KOMUPECcCop NMPH NOHHMEHHH TeMmnepa-
Typbl paccona na 5° C umxke paGoueit Temnepatypwt (nanpumep, npu —35° C).

Pacwupurensunit 6ak 6 npucoennHed K o6patiofi rpeGenke, a nepeauBnas Tpy-
6a oT 1ero HIET X pacconniioMy Gaky 10, koToprlil HCRONb3yeTcsl TaKxe AN pa3sBe-
Jenus  paccona.

s oxnaxpaeniss KOUAEHCATOPOB XOJOAMJBHBX MAmiMH NMPefycMOTpena cHcTeMa
0GOPOTHOrO BOAOCHAGKEHHS C BEHTHJIATOPHHLIMH TPaAUPHSIMH.

B nannofl cxeme npenycMoTpena caMocTosTesNbHas paGoTa Kaxaof XOJOAMJbL-
Hol MamHHB co cBoell rpaaupuell, ORHAKO TIPHMEHIOT TAKKe H TAKHE CXeMbl, 110 KOTO-
phIM BCE TPAANPINI APHCOEAHHSIOT K oOmel 06OpOTHOH cucTeMe.

Bona, oxnawaenuas B rpajupue 5, cTekaeT B TenJOH3o HpoBaHub c6OpHLIT 6ak
7, oTKyna yepe3 (uabTp 9 3a6HpaeTCs HACOCOM 2 U MOCTYNaeT B KOHAEHCATOD XOJO-
Auabiolt Mamniut, Hebonblllag yacTb BOABI AONOAHHTENLHO NOAAETCS MOCJE KOHAEH-
caTtopa B KOMMnpeccop AJsa ero oxJaxaeHus. Harperas B Konjencarope u Komnpec-
€ope BOJa 1ol OCTaTOYHLIM AaBJIEHHEM MOCTYRAET B TPajHpHIO, OXJNaMJaeTcs H caMo-
TeKOM CJHBaeTcs B cOOpDHbIf Gak.

Bo u3bexxanue 3amepaanus BOAH B 3HMHEE BpeMs CXeMOH [pefyCMOTpeHa BO3-

MOMHOCTb NOJau¥ BOAB B 3TOT MepHoj He K (OpCYyHKaM, a HENOCPEACTBEHHO B
06aK rpaaupuy.
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TITABA 7

.POEKTHPOBAHHE YCTPOUCTB I NEPEMEMENNA KWAKOCTEN N
I'A30B

PACUET BOJAAHLBIX 11 PACCOJILHBIX TPYBONPOBONOD

[Tnowans monepeynoro cevenusi TPyOu MOXKHO ONpejae/HTL NO dopMyne
V)l(
,'rp=l Wi . » (7.1)

e {,Tp-— wiolmaas NOMepewioro cedetust TpyOu, M2,
w — KOAMUECTBO HIIAKOCTH, MpoTeKawouieii no tpybe, M3/c;
W, — PACHETHOE BHayelHe CKOPOCTH ABHMKEHIH MHAKOCTH, M/C.

Ha dopmysn (7.1) MOXHO NONYuHTb BHYTpeHHIUE jguaMeTp TpyOul

don=Y W |.|31/.__Vm . .2)
nw w

& dpy — BHYTPEHHH{ ARaMeTp TPyOnl, M.
CropocTh npHHIMalOT o Taba. 7.1. TIpi 3ToM MenbluHe 3Havelldst oTnocaTess K

pyOam ¢ dy < 50 MM, a 667bine ¢ dy, > 50 mM. Jlas TpyG nnamerpom Gonsiwe 100 MM
aGAWYHBEIE SHAYEHII CKOPOCTH MOXUO YBENHuHTL Wa 25—30%,

. TaG6anua 7.1
CropocTs. M/c
- HKuakoern
cTOpoRa CTOPOHA
BCACI BARHA HArHeTaHHal
Paccon 0,40—0,80 | 0,70—1,20
Bona 0,50—1,00 | 0,80~-1,30
Ta6anua 7.2
14 ]
g crommon (el | Huppeped | Bues | oy, | Igem ngpspoe | Masey o
MM
10 17,0 12,6 2,2 0,125 0,8
15 21,3 15,7 2.8 0,193 1,28
20 26,8 21,2 2,8 0,362 1,66
25 33,5 27,1 3,2 0,576 2,39
32 42,3 35,9 3,2 1,1 3,09
40 48,0 41,0 3,6 1,32 3,84
50 60,0 53.0 3.5 2,21 4,88
70 75,5 63,5 4,0 3,16 7,05
80 88,5 80,5 4,0 5,08 8,34
90 to1,3 93,3 4,0 6,85 9,60
100 114,0 105,0 4,5 8,65 b 12,15
125 140,0 13t,0 4,5 13,45 15,04
150 165,0 156,0 4.5 19,10 17,81
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[Mocne storo BrIGHpawT TPY6Y, Y KoTopoii d,, NpUMepHO paBeH Be/HuYHHe, MONY-
denHoil pacuerom. CopTaMenT CTaJibHLIX BOAOras’onpoBOAHLIX TpYG npusexen B

- rabn. 7.2

OcHoBHble pa3Mepnt apMaTypbl, HCHOMbL3YeMoll IJAl YCTAHOBKH.Ha. BOASHLIX B pace
COJIbIILIX JIMHHAX, NpUBeleHn B Ta6na. 7.3,

Ta6aunua 7.3
Pasmepn
Yenosxoe Yecnopuuit' | Juamerp pean- Macca,
Apmatypa oGoanauctne npoxoa O, aolun Kr
aomua BHicOTa
L H
Bentnab sanopumfi, myd-| 15xu8p 15 . Ha 90 120: 0,8
TOBLI 20 3 100 132 1,1
25 | 120 154 1,8
32 I 1, 1407 167 2,9
40 114, 170 190 4,2
- 50 2. 200 |.. 210 6,5
To e 15%x49p 25 . - 120 154- 3,6
. 32 - 140 |° 166 5,7
- 40 - 170 190 7,7
. 50 —_ 200- 210 10,8
Bansuka napastensuan c| 30uG6p 50 - 180 350 18,4
BHABIKHLIM BNHIIENEM 80 - 210 483 32,5
100 — 230 517 41,5
125 — 255 630 60,0
150 — 280 | 715 73,0
200 — 330 897 125,0
3answxka napanseannan ¢| 3049066p 100 — 230 660 74,0
BLIIBMKHDIAL  WNHIIREACM € 125 —_ 255 |, 742 90,0 |
BJ1EKTPONPHBOIOM : 150 — 280 |* 800 110,0
200 — 330 | 1010 184,0
250 —_ 450 1145 300,0
300 —_ 500 1290 312,0
Knanan o6paruiiit noxsem-| 16x496p 25 — 160 85 6,0
hbtfl Quianuensritt 32 — 180 88 7,0
40 — 200 105 . 9,6
50 — 230 105 11,7
70 — 290 132 20,3
80 — 310 132 23,5

1310T KAanal YCTAHAB/AMBAIOT Ha TOPH3OHTAABLHLIX Y4acTKax.

PACYET XJIAJIOHOBBIX H AMMHAMHBIX TPYBOHNPOBOJIOB

IlnaMerp XnajonoBuX ¥ aMMHAuHBX TPYGONPOBOAOB ONpeAEAT Mo dopMyJse
(7.2). Pacuernnie cKopoCTH ripuBeflensl B Tabn. 7.4. Ilpe npoexTuposanuu Xmajo-
HoBLIX TpY6ONpoBOAOB OCHOBHOE BiMaHile clefyeT YAelsiTb MEDPONpPHATHSM no
BO3BpATy Macna B KoMmrpeccop. [lna noabemMa Macia; B BEPTHKANbHEIX Y4acTKax
CKOPOCTb MOTOKA MApOB XJajoHA JOMKHa OuiTh He Menee 8—10 M/c, mna ropuson-
TaJIbHLIX yuacTkax — we menee 6 M/C. ) i .

171




TaG6anua 7.4

HanMenosauxe animi X naparenr PacueTHan cKopocth, M/c
J4CHBAIOIUAR B KOMMIPECCOp R-12, R-22 812 i
AMMHaK 1020 4
ArHeTaTeabHan R-12, R-22 1018 ’
AMMuaK . 1225
_#AKOCTHas R-12, R-22 1—1,25
InBHaf OT KONJEHCATOpa K pecHBepy | AMMHaK 0,5-0,7

CopraMeHT cTaNbHHX 6eClioBiulX TPY6, NpHMeniseMbIX AJIS aMMHaYlLIX H XJaJ0-
.OBHX YCTanOBOK, npiBefeH B Ta6a. 7.5, a copTrament meauux Tpy6 — B Taba. 7.6.

TaG6auua 7.5

WHIA Aua- Buyrpennua Tonuum Maomanb noneped- Macca
Aaim:";‘ygl:ogo,ﬂu H:E!p “D‘:. 51« Ahamerp (:TEllKlil(. »:u Horo cewetms [ . 1 :«. Kr
y Tour MM 100t
‘ 8 12 8 2 0,05 0,49
0 14 10 2 0,08 0,59
15 18 14 2 0,15 0,79
20 22 18 2 0,26 0,99
25 a2 27,5 2,25 0,60 1,65
32 38 33,5 2,25 0,88 1,98
40 45 40,5 2,25 1,28 2,73
50 57 50 3,6 1,96 4,62
70 76 69 3,6 3,74 6,26
80 89 82 3,5 5,28 7,38
100 108 100 4,0 7,85 10,26
125 133 125 4,0 12,3 12,73
150 159 150 4,5 17,7 17,15
200 219 207 6,0 33,7 31,59
b

Ta6auua 7.6

Yenobuufl npoxof H;,?::é::ﬂ Bumzeel;lgm Tonna Maou@ab nonepedto- Macca
sepHolt TpySu Dy' My ae MM on- MM CTEHKK, MM 1o cesenns, 0% u? I xr
6 9 7 1.0 0,0385 0,224 ]
8 10 8 1,0 0,0505 0,252 .
10 12 10 1.0 0.0785 0,307 i
14 16 14 1,0 0,154 0,412
16 18 16 1.0 0,201 0,475
20 24 2] 1,5 0,346 0,943
25 28 25 1,5 0,491 1,111
32 36 32 2.0 0,805 1,900
40 45 40 2.5 1,25 2,969 L
50 -85 50 2,5 3,85 5,065 1
9
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PA3BOIIKA M KPEILVIEHHME TPYBONPOBONOB

PasBonka TpyGONpoOBOAOB XOJOAH/BHHX YCTaHOBOK MOMeT GuITh BepXHefl H HyX-
neii. Ilpn Bepxweil pasbojke TPYOONPOBOAK KpensT K CTEHaM HJAHM TOABENIHBAaKOT K
nepekpuiTHio. Takas pa3sBoika npeAnouTHTENbHEN, NOCKONbKY NpH Hell Tpy6u Oonee
JOCTYTHG 151 H30JIALLHH, OCMOTPA H NEPHOAHYECKOTrO peMoliTa. . ’

Ecan annapaTroe oTiefenie pacrnoJ/ioXeHo B fofiBaje, TO TpYOGONPOBOAE 06LIUHO
NPOKJIaALIBAIOT NOJ NOTOJIKOM MOJBajla H KPensT HX K NepeKkphTHIO.

Onnaxo B KpPYynuuiX XOJOAMJBIBIX YCTAHOBKAxX C OOJILIMMH W TSOKENRMU TpYGo-
ApoBojaMH yxoOuee npokJaAubBaTh HX B cneuHalbHRIX KaHasjax, NepPeKphniBaeMbix
cBepxy GeTolnusiMIl IJIHTAMH HiH piid/iensIM HenesoM (HKHAA pasBoaka), Hepocra-
TOK HMWXKIEei Pa3sBOAKM — YROpOMXanHue CTPOHTENbCTBA M HEKOTophle HeYnoGcTBa npu
NPOH3BOACTBE H3ONALMOHIBIX M PEMOHTHHIX paboT.

KpynHuie aMmiaunbie H XJagoHoBbIE TPYGONpPOBO/L NPOKNAKBAIOT B npOXOnHmX
BelTHANPYEMBIX Kananax. PaccosibHbie W BOAsTHhE prnuue TPYOONPOBOAK 'MOMHO
NPOKJIaALIBATL B HENPOXOMAHLIX Kanaljax.

Mpu ykJaaake XONOMNKX H3OAUPOBAHHBIX TPYG 1a KPOHMTEHNb, ONOPLI HIH NOJ-
BeCKM MeXIy NocyeiHuMi ¥ TpYOOil ycTaHABIHBAIOT AepeBsHHbLIE NPOKNAAKH, KOTOpKIE

“TIPENATCTBYIOT OXJIA2KACHHIO METaJIIHYeCKHX ‘-laCTEI?l OnOp H KO]UIQHCEHIHH Ha HUX

BJaTH M3 BO3JyXa.
MaxcumasibHoe pacCTosiHHe Mexay OnopamH; 1um HeHSO.anOBaHHHX Y6 4 M,
a Ans N30JIHPOBAHMBIX 2 M.

NOABOP HACOCA It BO}lbl ann PACCOJIA

I1upKynsuus BoAn HAH Paccosia B CHCTEME OCYUIECTBJISETCS UeHTPOGEKIILIMH Ha-
cocamu THna K (KOHCONbILIE), TEXHHYECKHE XapaKTePHCTHKN KOTOPHIX MpHBEJeHb! B
Taén. 7.7.

Ta6anua 7.7

TMponssoputenh- .
Aunamerp oot Monnwhl K. n. a Mn:;ml;':rf;h
Mapra uenrpoBexnoro nacoca paSouvera [T wanop. «lla YR ‘Hacoc,
KDpeca, MM HBT
ufa afe
1,5K-8/196(1,5K-66) 105 9,4 2,6 116 .49 . 0,6
1,5K-8/19a(l,5K-6a) 115 10,0 2,8 140 51 0,9
1,6K-8/19() ,5K-6) 128 10,8 3,0 174 - 55 1,0
2K-20/186(2K-96) 106 16,6 | 4.6 120 60 ~ 08
9K-20/ 18a(2K-98) 118 18,0 | 5.0 140 65 SHEE
2K-20/18(2K.9) 128 19,8 5,6 180 68 1,6
2K-20/306(2K-66) 132 198 | 5.5 200 65 1.8
21K-20/30a (2K -6a) 148 22,4 6,2 250 66 2,5
21(-20/30(2K -6) 162 23.4 6.5 285 64 2.8
3K-45730a(3K-9a) 143 39,6 11,0 210 70 3,1
3K-45/30(3K-9) 168 50,4 14,0 280 72 5,6
4K-90/20a(4K-18s 136 65,0 18,0 185 78 4.5
4K-90/20(4K-18) 148 830 |23 220 81 6,3

Mpumeuan we. Jlna yKasaniwx 1acocoB NONYCTHMAA BAKYYMMETPHYECKAs BLICOTA BCACDa
nns 60 kfla (6 m Bop. cT.); nonycmuuﬁ nonnop 0, 2 MIla (2 xrc/en?); macrora npamemm BaJl
48,4 ¢V (2900 06/mnu), RRTE : PR RS .
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Bui6upaior nacoc nu6o no ero rpadmyeckofi xapaxrtepucruxe, nubo no taba. 7.7.
IPAKTEPHCTHKA MpeAcTaBnseT .co0oit rpaduK 3aBHCHMOCTH .11anopa, MOMWOCTH H
il .HacoCa . OT ero Npol3BOAIITENLHOCTH fIPH ONpeAeenoil yacToTe BpalleHus fa-
ca. S
B xauectBe npumepa na puc. 7.1 npusenena . XapaKTepHCTMKA NS  HAcOCOB
5 K-8/19 u 2K-20/18.

Jns toro urto6u BRuOpaTh MapKy Hacoca, HYXHO 3HATh fiBe BeJMYHHBI; APOH3BO-

.TEJILHOCTb Hacoca 1l Tpebyembii Hanop. .
T 0,
3{?5' —D]= IﬁZuL . g 1 /’
32: - ; -’5 \1-;
? [ TRV d NS
: e 19 2 P T N
: = AR ey & R S s
?bu 1BKE T 06| | | Jg g 7 -~ AIRENAEN
6 F aaforesi 2zl 0 wfal B
" Hienl_LiX-00 D13, ~ ,2:3'/ T~ LN
O <]
. L~ sk e > I
3 i ] - = b ] Fort =] NN,xﬂr
WEs o Mabr 4 E 4l o e
a3} N e VR L3 T
Vb =T | e o O o e S G
) =T 404 = : 1!
. 0
[/

0
B 1 2 3 4k
a ot 1]

Pue. 7.1, Xapaknpucruka HeHTPOGEXiH BIX HACOCOoB:
a~1,5 K-8/19(11 /4 K-6); 6 — 2K-20/18 (2K-6) npm uacroTe apameidus 5=2900 o6 /wiu,

| 23456789 nV

Mpoussoaureastocts uacoca. [lpoussomnressHOCTh Hacoca AAA paccona onpe-
JNFI0T no QopMye

Qo
PpCp( fp, —
e 'V — npousBosiurensHocTs Hacoca, m3/c;
Pp — MIOTHOCTL paccona, Kr/m3; '
— ynenbuas Temnoemxoers paccona, xIDw/(kr-K),
u I, — Temfeparypbl paccoia Ha BHXole W BXOje B uchapureds; °C;

s — XONORONPORIBORUTENBHOCT YCTAROBKH, €CJH UNPKYJIALIA paccona B CHCTeMe npous-
BONHTCA TOJNLKO ONHAM HacocoM, KBr.

Ve , 73)
tPl) ( )

Ps

[TpouseoanTenbHOCTL Hacoca B OGOPOTHOM clicTeMe AJI1 OXJaXKAeHHs KOnjeHca-
opoB onpenensioT no dqopmyne (5.51).

Ins yeeauueHnn HajeHOCTH paGoThl CHCTEMBI HacTO CTaBAT PE3EPBILIE PACCONb-
1Li€ B BOJISIHBIE HACOCK! TOR <€ MapKH, uTo ¥ OCHOBHbe, PeaepBirie HacOCK BKJOUAIOT
. CXeMY NapaJ/lleIbhiO OCHOBHLIM, a Ha Tpy6onpoBopaX YCTaHaB/HBAOT 3anOpPHYIO
‘PMaTyYpy AJs mepeKJoueHus HacOCOB.

Hanop nacoca. B pazomknyToit clicteme (HanpHMep, B o6op0'r1|oﬁ CHCTEeMe ¢ rpaanp-
«eft) Hanop Hacoca, pacroNOXKeNHoro Bollie YPOBHS BCAChIBAEMO MUKOCTH, nOJDKel
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PaBUATHCS CYMME TeOMETpHUECKHX BbICOT BeachiBaHusi H, . W narneranms HN,, cJo-
¥eHHofi ¢ cyMmofl moTepb HanopoOB Ha NYTH BCachiBaHUst H HarHeTauus hym hy

H=H. g+ H y+ b+ hg. (7.4)
Ecan e Hacoc YCTaHOBJIeH «Iof 3aJHBOM», T. €: HIDKE YPOBHS BCacbiBaeMoli
WHIKOCTH, TO
H= HP_H—Hr'n+ha+h,,. - (7.4a)
Ilnst nopmanbHoit paGorsl GopcyHOK B rpajipue BOAd JO/KHA MONABATLCA K HiM
€ HeKOTOPuM H30bITOuNbLIM HanopoM /i, = (0,5~ 0,8) 105 H/M®. B stoM cayuae K
npasoll 4acTH ypaBnemm 7. 4) u (7.4a) cneapyer npuGaputb Ay,

B BBMKH)’TOH Hllpl(y.llﬂpHOH ceTn nHanop. Hacoca JOJI2KEH 6blTb paBEH CyMMe
THApPaBAHYeCKHX noTeépb CeTH HJAH HEMHOro npeBbLINaThb ee:

H = hg 4 hy . o (7.46)

Ecnn 3aMKHYTasi CHCTEMA COCTOHT M3 HECKOJbKMX napaJjesibHbiX. KoJjel, TO NnpH

_ nonﬁope Hacoca 1Hanop npHHHMAIOT paBHLIM CYMMe I'HApaB/JHYECKHX nNOTepb B KoJblle,

ofnlafalonleM nauBoNbliuM CcOnpoTHBAeHueM. 3navenue h, H. b, BO Bcex cayuasx
onpenenaoT no ypasuenuio (7.8).
I'Iorpeﬁnneman MOMHOCTb. DTy BeaHuHHY onpenenmoT no (bopmyne
v VH : :
. N=——, (7.5)
: 7 - 1000

rpe N — notpe6asiemas mouriocTb, KBT; :
V — o6vemnnli-pacxon xugkoeru, m8/e: .
H — nomioe conporusienue, [la;
N —X. 0. . HAcoCa; IS KPYnHBIX HacocoB 7 ==0,8 -+ 0,9, ana Manyx = 0,6 =-0,T.

Ecau nacocs! coejuHeHs! ¢ 3JIEKTPOABHraTesieM MOCpeACTBOM Myqrm. MOLLHOCT!
JBHraTe/s ONpexensior no Gopmyse .

, Nao=KN, .o o (.6,
rne K——Kosrp(bmuwﬂ'r 3anaca MOHIHOCTH 9NeKTPOJBHraTeNf; NpH -MOULIOCTH , pasuolt %o 2 kBt
50 01‘2)105KBT K=1,5+1,25; 015110 50 KBT K'=1,25+1,15.

IIOJIBOP AMMPIA'IHOFO HACOCA

B Hacoctio- unpxynﬂunouuux cXeMaX XOJOAWNLHBIX YCTAHOBOK A/l flepeKauusa
HHA KHAKOTO aMMHAKa MPHMEnsoT repme’rwmme 3JIEKTPOHACOCH!, TEXHHYecKas Xa
paKTepHCTHKA KOTOPLIX NpuBeneHa B Ta6n. 7.8

Hacoc ycrauasnnsaioT kak MOxno 6inke K uupxynauuonnomy pecusepy. HUtob:
HE MPOM3OILI0 BCKHMAHHSA MUAKOCTH, HEOGXOAHUMO uMeTb M3OLITOYHOE JaBJieHue 1.
BXOJie B 112COC MO OTHOILEHHIO K JaBNEEMIO B LUPKYNAIHOIHOM pecuBepe (MORMop)
B cootsetctonH ¢ pekomennanuamMu BHUXH Benuunna nonnopa na BcacwiBanun Ha
coca (6e3 yueta COMPOTHBJCHHST BcackBalonlero TpYGoNpoBORa). JO/KHA COCTaL
JIATD:

yia wacoca ITHT-70M — ne mMenee 1,5 M cr. »XHakoro amMMuaga B Auanason

npoussoputensuocth or 3 z0 12 M¥ /4w npn TemnepaType ammuaka or 0 ;

—40°C:"




Ta6anua 7.8

A

AuMnaunne sneKTpoHacockl
Moxasaren

1.25XC-6-2.8 | 1,5X-6X2-2,8-2 1.5XT-6X3-2,8.2 2X[-5-4,5-2

(UHC-70M-1) (LLHr.70M.2) (UHr-70M.3) (LLHr-68)
JOHABOTHTENLHOCTb, M3 /4 5,612 65,5—12 5,6—12 12—28
Mop, M CT. XHIKOro 19—15 3828 55—45 48—4)
MBaKa
#eao erynenefi )| 2 3 1
«€TOTa Bpaueinn, ¢! 49,5 49,5 49,5 49.5
(HOCTb, KBt 2.8 2.8 2,8 5.6

ans wacoca 1JHI-68 — ne menee 1,5 M cT. XIAKOCTH NPH APOH3BOLHTELIOCTH
» 20 M3y u npu Temnepatype ammuaka ot 0 1o —40° C. [Ipu npoussoantenbhocty

20 no 28 M*/u noanop 1,5 M JONYCTUM TONLKO AJIS TEMMEPATYph! aMMHaKa Bbilie
"O" C. Tlpu 6onee HH3KNX TenmiepaTypax NORAOP HAa BCACLIBAHHH JOJKEH OHITh YBe-
uyen g0 3,5 M cT. XHAKOro amMmuaka.

s cospauua noanopa och BeacuBaloulero naTpybka pacoca Hosxia GulTh Hue
HHHMaNbHO BO3MOMXHOTO YPOBHA B WHPKYNSILHOHIOM pecHBepe. Ha BeIHUHIY

‘ h = Rnoan + Mnors . (7.7

& Mgoan — HEOGXOOHMLIA NOANOD Ha BCACWBANHN,
Hgor — CYMMa noTepb Ha TpeHde B rpyo'onponone H B MECTHLIX conpo'rmulelmnx.

e
K xomnpeccopy ]

U3 npubapol oxnawdenun
)

Nodaya
wudsocmu E
e > ol

300 +400ux
—p—

(<Y

0m naznemaomensnoi
NunuY KOMAPECCOPT

B obuuu macnocboprux

Puc. 7.2. Cxema npHCOENMHEHHA rEpMETHYHOrO 3AEKTPOHACOCA K UHPKYINUHOHHOMY
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{ — UHPKYAAQHOHKLIA pecuBep; 2 — 3AEKTPOHACOC; § — MAHOMETD; 4 — pefte KOHTPOMA CMAIKH; § — Mac-
ROCcGOpuHK; § — xoRouxa TIPY,

8

T

T R SRR o 1 S S A




<

Urobm Benuuuna Ah,,, Gblla MHHMMaJILHOR, BcacbiBaloUMil TPYGonpoBoj, Aena~
10T GoJibliero quameTpa (CKopocTb ammuaka ne Gosee 0,5 M/c) H BO3MOXHO Kopoue.
Ins ymenpmenss BeJiu4uibl MECTHBIX CONPOTHBJENUH KOJMMYECTBO BEHTHJER W NOBO-
poToB Ha TpyGONPOBOAE AOJMKHO OBITE MUHHMAJBHBLIM. :

Cxema npucoefHiieHHst Hacoca K UMPKYJSLMOHHOMY pecHBepy mpHBejena Ha
psic. 7.2. Hacoc cna6xaiorT OTAGNBHBM MaclocOOpPHHKOM, YCTaHABJIMBAEMLIM HHUIKe
BCacelBatolero TpyGonposoja. ’ .

CMa3ka # oxJla)KaeHHe HacoCa MPOH3BOAHTCS MHIKHM AMMHAKOM, KOTOpHIt npo-
- XOINT BHYTPH Nacoca.u no TpyBompoeony d, 25 oTBOANTCA OT 3aAHelt KPLIIKH ofpaT-

HO BO BCACLIBAIOULYIO JIUHHIO. ’ ' :

Urobn rapanTHpoBaTh HaJHYHE XKHAKOCTH B TOJNIOCTH 3/IEKTPOHACOCa, 1A BHXoje
JKUAKOCTH H3 3ajliefl KPHIUKH yCTaHOBJIeH MomJaBkoBuil peryastop yposua ([1PY),
OTKMOYAIOLLNf HAacoC PN MOHMKEHHN YPOBHS KMJKOTO aMMHaKa B KoJionke. Kpome
TOro, AJA NpenoTBpalieNns BHXOAA HAacoca H3 CTPOSl YCTaHOBJIEHO peJie KOHTpons
cmaskit (PKC), oTperynupopanHoe Ha pasnoctb jaBseHuil, paBuyio 0,8 ot pasBusae-
MOro Hamnopa, # KOHTpPOJIHpYylOUiee Ha/liyHe pa3HOCTH RABJICHNS MEXIY HarHeTaTelb-
HbiM H BCacbliBalOWMUM TPYGONPOBORAMH,

ONPENEJEHAE THAPABJINYECKOTO CONPOTHBJIEHUA TPYGOIIPOBONOB

[pn aBikenun no cucreMe paccos (paBHo, Kak M JoGas apyras XHMAKOCTb HJIH
BO3AYX) NpeojoiesaeT CONpOTHBJeMHe ABYX BUJOB; TPeHHe Mo jJuge TPYOW h,, H
MeCTHblE conpoTHBAeRHA h, . (MOBOpOTH, 3aJBHMKH, nepeMena cedelus Tpy6onpo-
BOJla, OTBETBJIEHHA H np.): . : :

Raor == Hrp + hy o - (7.8)
Tanenne napienysi, BuU3BaHHOE TPeHHeM B TpyGax, onpegensior no ¢opmyne
tp puw?
hgy = A LAl 7.
L I 7

rxe hgp,— nageite pasnewnna, (la.
Ayp — KosdHituenT ConpoTHBReHHA TPyOu (Ge3pasMeptiar Beanunna); '
Iyp— AAHHA NpAMONHHefNOro y9acTKa TpyGonposoma, M
P — NAOTHOCTL KUAKOCTH, Kr/M3.
W — CKOPOCTb BBHXKEHHA MHAKOCTH, M/C
dgy — BHYTpeHHHA anamerp TPYOHl, M.

Ssiavenne Kos(puIHEHTa CONPOTHBIEHHS TPEHHIO 3ABHCHT OT CTENEHH [epOXo-
BATOCTH CTEHOK TPYOW H OT pexHMa TeueHUs (JAMHHAPHLINT WAH TYpOYJNeHTHL).
Tpu pacuerax obuMno NPHHUMAIOT, YTO TpYOL! THApaBanyecKy rnankue. O xapaxrepe
TeyeHNa CyaaT no sesnunne yuchna Re (unino Pefinonbica)

w dgy P

Re = ——, o . . (7.10)
[ .

rae @ -—— annaMngecxan 38BHCHMOCTb KHAKOCTR, Ma-c. .
Ecan Re << 2320, T0 pexuM Tenenun namnHapibit. B sToM cayuae koadduuuem

Tpeutiss onpexeasior no dopmyne (sakon [layseitns)
64

=—ﬁ°—'. - | . '(7.|l.
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"Tlpi Re > 2320 Teuenile H3 JaMHHapHOrO HepeXoaut B TypGyneutioe. [las storo

pexima
' 1

Ay = ————————————, (7.12
) N 7 (1,821g Re — 1,64)3 )
[Manenye paBnenns B MECTHWX CONPOTHBJEHIAX ONpEReNaloT no ¢opmyJe
w? '
Bue= -t (7.13)

. 2 -
rae hu.c — naneune nasnenns, MMa;
§ — KOxhHLUHEHT MECTHOrO CONpOTHBAEHUR.

3nasenns koa(xpuLHENTA MECTHOrO CONPOTHBJIEHIIA NPIBEACHDI IIKe.

Bxon na pesepsyapa B TpyGy Ge3 pacuumupeus 0,5
Tlpnemuuiit kKnanan
Ge3 cerku 23
¢ ceTkolt (¢uabrp) 5—8
O6paruuil kaanay ) 2,0
Koaero nan orbon nom yraom 90° 0,5-—-0,6
TMepexon
CyKuBalouica 0,1
pacimpsaoumics ,25
Tpoitnux nox yrnom 90° B nanpabienus ovBerBAeHust 1,5
Benruab 5
3aasipkKa napannenbiian - 0,5
o . Kanau (orBon.mox yraom 180°) 1.0
- Koxy xoTpySunifi MEOTOXOZOBOI MCIApHTENb WIN KOH~ 8—10
nencarop
Mpumep. Mono6paTs nacoc 1A 3aKPHITOR PACCONBHON CliCTEMBE (CM. _pue. 6. 2 CyumapHasn
iarpy3ka na ycranosky Q = 18 000 Br, rennonputok 8 kamepy Ne 1 Q = 6000
JRHB H fHaMeTpHl prﬁonpoaonoa KazaHbl Ha CXeMme.
r]guneparypa 3amep3anita paccona —25°C, nogorpes paccona B Garapesx Alp = fp~—tp, =

. Mo dopuyne (7.3) onpenenseM NpOH3BORMTEALHOCTD HACOCA
Q . 18000
oo (fp,— ) ~ 1,22-10%-2,93-10%-2

3uauenun pp M cp 83ATH H3 Tabn. 4.1,
370 KOoAHYECTBO paccona NUPKYNAHPYET Ha yuacTKe oT o6paTHoro Konnexropa Ro uanopuoro.
2. Onpenensem KoanuecTBo paccona, RUPKYAHPYIOWErD yepes Kamepy Ne 1,

V= =2,51-107%m%/c = 2,5) a/c.

. - 6000
' V= - - =0,84- 1073 s =0,84jx' c.
' 122510 2,93~ 10%-2 wie /
3. Onpenenneu naneune Kasneins na yuacTKe Hanopuufi KoJAJAeKTOp ‘- Kamepa Ne 1 —

odpa'ruuﬁ KOJLTeKTOp.
Ckopocrb paccosia B TpyGax ompeneinem no gopumyne

W= v = 0.84- 107 = 0,43 m/c.
Fep 1,96 - 1073
Tlnomany cevennn frp Hanta u3 Tabn. 7.5 ana rpyOu nnaMeTpoM 5‘7 X 3 5
Re — wdp 20 43.0,05.1,22.10°
R m 94,8 - 1074
Taxau 06pa3om, pexum TeyemHn Typﬁy.ne'u-ruuﬁ.
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Jlaa 9T0ro pexxama kodhpuunenT TP enHd. onpefenseM no ¢popmyae (7.12) o
hyp = ! = 1 =

™ (1,821g Re — 1,64)? (1,821g2770 —1,64)* ~ 4,63*

Manenne 1 apnenus, BW3Baunoe rpenney b rpy06ax, onpesensteM no dopmyae (7.9)

2454 20+5+6-454+6420 1,22.100.0,43° '
0,05 2

= 0,047,

heg = 0,047 « =8.9 ulla

Magenne nanaelun B MecTHHX CONPOTHBICHHAX HpH NBHMEHHN PaccOna Tepes OnHy Satapelo
(10 xonen mom yrnom 90°, 2 Tpoituuka, 3 3anBHKKH, b Xanauefr)
1,22. - 0,43?

w? , ,432,
h,,_c=="T E=—-——2—_———(1o-o,5+2-1,5+3.o,5+5.r)—_-

=0,113. 10° - 14,5 == 1,64 xa.

4. Onpenensiem nafienne RabAelns Ha yyacrKe o6paTHRA KOANEKTOp — HCHAPHTENb — fancp
HHA KOAnekTop.

CkopocTb paccona
2,51 . 1073

- l' N
1,06 107 B M,
Uucno Pefinoasnca i
‘ 1,28-0,05.1,22. 108 .
Re = 94,8- 104 = 8210, .
Koadpnument Tpenns
. 1 .
A== - == 0,033,

(1,82 - 3,94 —1,64)*
8+3+3+45+6+846 1,22.10°-1,282
0,05 . 2
‘v 25,7 - klTa. '

Byp == 0,033« =0,033.780 - 1,0 - 109 =

Mecrnue conpoﬂm.nenml 113 sTOM yuacrke (7 XoJten nox yrnom 90°,3 sansuxkuy, | HenapuTen;
Ry e=10:102(7-0,5+3.0,54+1-8=13 Kl’Ia

5. Hanop nacoca
H-:-Zh-:- 8,9+ 1,64 4 25,7 4 13' == 49 &[la = 4,9 sox. cT. .

6. Mo ta6a. 7.7 nonGupaem Hacoc, NPOH3BOLHTENBHOCTb KOTOPOTO PABHA AMH HECKOMALKO 6oJi,
me V = 2,5} alc, a nanop — ue menee 49 xlla.
Sromy 'rpetSosaumo OTBEYaeT HACOC MapKH 1, 5K 8/|96 (1,5K-66).

PACYET BO3{YXO0BOIOB

.Pacyery BO3AYX0BOJOB npejecTByloT pasGHBKa TpacCh M HaHeceHHe ee Ha I
NIOMElEHNsT, @ TaKxe BuUepuHBaHHE CXEeMBLI BO3JYXOBOJOB B akcoHomeTpuu. [loc:
3TOro Ha cXeMe MPOCTAaBJASIOT KOJNIIYECTBO BO3AYXa, KOTOpPoe BOJXHO GuITh 1OAANO
fIOMeLeH s . KK ylanero-u3 HuX. CeTb BO3AYXOBOJOB Pa3GUBAIOT HA YYACTKH. Yuac
KOM 11a3bIBAETCA OTPE3OK CeTH, rje KOoJIHYeCTBO 'fepeMeniaeMoro Bo3jlyXa U ero ck

1




POCTb OCTAIOTCS HEHM3MEHHLIMM. Y KamJOTO YdacTHa Bo3jyXOEOLA IPOCTABNAIOT ero
LJIMHY U MOPSKOBWA 1OMep, a TaKKe KOJYeCTBO MepeMellaeMoro BO3LYXa,
Ilnomanp ceuenns BO31yXOBOAa OFpefenfioOT 10 opMyne

Fal (7.14)
/]

rae F —njomaxe cewenns Bo3nyxopopa, M3

L — pacxop Bo3gyxa na nanunoM yyacTke, M3/c;
U -— pacueTHoe 3Hauenne CKOPOCTH, M/C.

Ilpu pacyeTe yuacTKOB ApHTOUNLX BO3XAYXOBONOB CHauaNa 3ajaloTcst pPacueTHoOf
CKOPOCTBIO JBIMEHIHS BO3AYXA Ha BHIXOJE M3 BO3RYXOPAcCNpeiesUTENbHEX YCTPOHCTB

no Ta6a. 7.9, a 3aTeM — B BO3/lyXOBOAAX, NOCTENERNO YBEIHYHBAS CKOPOCTb NO Mepe
npHOJIMKEHHST K BEHTHJIATOPY.

Ta6anua 7.9

Pacnonoxeuse BOIRYyXopacnpeaein-
TenbHbx YCTPOACTBE NO OTHOWIEHHIO K
palbouefl 30He

Tlepenan TeNnepatyp Mexpay
APUTOYHBIM BOIRYXOM M BOSAYXOM
noMenieHHA ( AnA cHCTeM

CHopocTh BOIAYXR U,
ufc

HOBAWUHOUNPOBANAN), °C

B paGouef 30me

3 0,5—0,75
To me 4 0,3—0,6
1{a Brcote or 2 po 3 M 7 2—3
To xe 10 1,5—2
lia Bhcore cBnie 3 M 10 3—4

Tlpn pacuaere BHTAXKHLHX BO3JYXOBOROB CKOPOCTEH BO3/lyXa Ha BXOAE B BHITSIKIILE
pelie TKH NPHHEMAOT B npexenax 5—7 m/c.

Ecan Bo3nyXxOBOAH BHIMOJHEHB 3 JHCTOBOA CTajil, CKOPOCTb ABMNKEHNS BO3AyXa
npusnnaiot 1o 8—10 M/c. B xuaux # ofumecTBeHHNX 31aHUAX BO3LYXOBOMM YacTo
BLIFIOJIHAOT M3 KHpMHua, GeTona, uwiaxoanebactpa u np. s 37Hx BoanyxononOB
CKOpDOCTL JIBHXEHWA BO3ayxa npunumawor B npepenax 0,3—7 w/c.

[Nocne Toro Xak BulYHC/ena NNOIMaAb ceyeHHsl BO3JAYXOBOJA, ONPERENINIOT ero pas-
Mepu! B ceuenvn. Ecan Boayxosoa Kpyranil, To ero ruametp d (B M) pactyuTLBAOT NO

popmyJie
d=l/1:_=1,|3VF, ' (7.15)

Ecnn Bo3fyXoBoA RPSMOYTONLHEL, TO 3aJalOTCA BJIHHON BUYTPEHHUX CTOPOH €ro
cedenust (lunpnHoN a 1 BHICOTOR b) TaKuMm oOpasoM, uTobH ab = F. Jlna kaxjoro.
CeueHIIs] MPAMOYroJBHOrO BO3/yXOBOJA2 MOXHNO NoAobpaThb Takofl anamerp KpyrJoro.
BO3JIYXOBOJA, YTO CONPOTHBAEHUE ABHXKEIHIO BO3[YXa B HUX OYHET OANHAKOBLIM.
310T AMaMeTp Ha3LIBAETCH pABHOBENNKHM, WJIH 3KBUBAJIEHTHHIM,

CraupapTiaoBanuue pa3mephl npnmoyronbuux BOIAYXOBOROB M pABHOBEMIKIE
JMameTpnl npHBeaeMwt B Ta6n. 7.10,
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Ta6anua 7.10

B SHcAKTEN® — NNOIRAAL NONEPeYHOrO CEYeHHS (B M'), B SHaMeRaTeltle — PaBHOBENMKMA AHameTp (B M)

4. MM
b, un
150 200 250 300 400 500 600 700 800 1000 1200 1400 1500
100 | 0,015] 0,020
115 140
150 1 0,022} 0,030
150 165
200 0,040] 0,050( 0,060] 0,080
194 215 235 265
250 0,062( 0,075 0,100 0,125
235 | 265 )} 320 | 320
- 300 0,090] 0,120] 0,150| 0,180
285 1320 1375 | 375
400 0,160| 0,200{ 0,240
375 | 440 | 495 .
500 0,250 0,300 0,350
495 | 545 | 595
600 0,360 0,480{ 0,600
595 600 775
800 0,640 0,800] 0,960
885 885 885 B
1000 1,000{ 1,200] 1,400
1025 | 1100 | 1200
1200 1,080! 1,800
1325 | 1325
1500 2,250
1541

MOAEOP BENTAATOPA

Tax e KaK ¥ NpH noz6ope HacocoB, ANst NORGOpa BEeHTHISTOPa HEOGXOAHMO 3HATI

npou3sBoanTeNsHOCTh (Pacxoa BoaAyxa) # uamop. Hamop (namnenue), pasBHBaemui.

BeNTHAATOPOM, /1, NOMKeH ObITh ROCTATOMHHIM BJIf1 TIPEOROJIEHUST CYMMHI COMpPOTHB
Jenns 8o BcacsiBatoulefi M yarHeratenpHoll cetw LA M KOMMEHCAUMY NOTePH AHITaMK
 YECKOro AABJENHA NDPH BHXOLE BO3AYXa H3 CeTH B aTMochepy.

Y

2

(7.10

18




Conpomanemre CeTH CKJAALIBAETCA M3 CONPOTHBJENHSA TpenHa M, H MECTHRIX
conpoTiBaennit f.. .

B hop+ by o (7.17)

Totepio nasaenus, BLI3BAHIIYIO COMPOTHBAEHHEM TPEHHS, KaK ¥ I CuCTeM TPY-
Gonposofos, onpegeastor no gopmyae (7.9). [lpw sToM M9 BO3RYXOBOAOB, BHINOJ-
HeHHKX H3 cTamu, KoDMiHEHT TpeHHs pacCuHThIBAIoT:
up Re < 100 000 no dopmyae

0,316
X=w ; (7.18)

apn Re > 100 000 no dopmyse '
1-0,0032+—R°—;%-.‘ ‘ . (7.19)

ECAH BO3/yXOBOIM BHINOJMNEHH H3 CTPOMTE/ILHWX MAaTepHajoB, WEPOXOBATOCTH
CTElIOK Y KOTOPHIX GOJIbINE, YeM Y METaJTHYECKHX BO3NYXOBOJOB, SHAYEHNA A, NOJY-
yenune no dopmysam (7.18) n (7.19), yMHO)KalOT Ha xoaqxpmmem B, npuBepenuni

f1HXKe. _ e
. BoaayxoBoam : '
aakoaneGacTposue 2,0
KHPUHIHBIE 2,5
OIUTYKATYPEHHHE MO CeTxe 3,0

Totepto naBaenns B MeCTHHX COMPOTHB/AEHHAX onpenenstor no dopmyne (7.13).
3uayenus KosdxpHIMEHTA MECTIOTO conpoTHBiAeHHS § NpHBegeHH HinKe,

Mlaxra - - . ' o
¢ 90ATOM BHITSXKHAA . 1
MAPHTOUHAA € XKaNo3nAAOA peweTKoR 2,8
Bxon B OoTRepcTHE
34N0AAUUO CO CTeHOt 0,5
¢ 33Kpyr/JelvbIMA KpasmH . 0,12
Bxon # BHXOX gYepe3 manmauﬂuyn) pelneTky
NOABHKHYIO
BX0A
BRIXOA '
HENOABHKHYIO :
BX0A
BLIXOR
Taasumii noropor #a 90°
ItpsmMoe KoaeHo noi yraom 90°
IBa cnapeHHBX nOBOpota Ha 45° Kaxawi
IlnaBuoe cyikeHme KaHala Ha AuAMeTP
To ke, B 2 pasa Menbliuft
Bueaanuoe cyxeHHe Kanana
Buesannoe pacluppenue Kauana . 0,
CBoSoaHBt BMXOA H3 Kanasa
Tpofinug nog yraom
[p# HArHETaHHM
OCHOBHOR npoxoa - ° . 0
OTBeTBACHAE . S 1,6

rora-uNe vk

COCO=DONC w—

T
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NpA BC2CHBaWHH
OctioBHON TpoXxox 0,7
oTBeTeJelllle . o1

Tpokmitk noa yraom 45°
plt HarHeTanuy

OCHOBHOR TPOXOR . 0

OTBETBJIellne . 0,5
NPH BCachIBAHKHK B .

OCHOBHON NPOXOR ‘ ) 1

' oTBeTBNEHME : 0,7

TTpoM3BOAHTENLIOCTh BEHTHAALUHOHHON YCTaNOBKH OnNpefensior Jnbo no  Tpe-
6yemoit KpaTHOCTH BO3gyxooOmena (T. €. CKOMILKO a3 B eJHHHIY BpeMeHlt HYMXIO
CMEHUTD BO3JYX B BEHTHJIUPYEMOM MOMeIeHHH), 00 U3 YCOBHIl YAaseHHs Tenna u
BJaru U3 nomeinents (cM. «[IpoeKTHpoBaHte cUCTeM KOHAHMHOMHPOBAHHS BO3NYXa»),

[Tocae Toro kak onpeflesienbi TpeGyeMbie NPOHIBOAUTENLHOCTL M Hanop, veobxo-
AuMuil pasmep (1omep) BenTH/AsTOpa BeIOSHPAlOT AHOO NO ero rpaduyecKuM Xapakre-
PHCTHKaM, J60 1o Tabanuam, TexunueckHe XxapaKTEPHCTHKH UEHTPOGEKHEIX BEHTH-
astopoB Mapku 114-70 ¢ nenocpencTBEHHLIM MPUBOJOM OT SJIEKTPOABHTaTe/ NpHBe-
neant B Taba. 7.12, ocesnx BentundstopoB cepuu MIL — B ta6a. 7.11. Momuocts
3/IEKTPOABHTATENA ONPEALASIOT, KaK H A HacocoB, no ¢opmysam (7.5) u (7.6).

: . <aGanua 7.1

] . . .
b Ne ocesoro: Yiactota Bpamenys . MiponasosuTeABHOCTE Hanop '
| senTHAATO) K. m R.,
| cepuu MLL, i ' . %
o8 /MuH fle Cwlfu . mbe MM BOR, cT. © Tla
; 4 1440 | | 24 11800 0,50 6,0 , 59,0° 37
: 6 960 16 11800 0,50 " 9,0 88,1 35
5 960 16 2700 0,75 © 5,2 51,0 45
6 960 16 2700 0,75 8,0 78,5 47
5 1440 24 2700 0,75 14,0 137 35
. 6 1440 24 2700 0,75 20,0 196 35
Lo 4 2700 45 2700 0,75 30,0 294 25
3 ] 960 16 3600 1,00 3,6 35,3 55
- 6 960 16 3600 1,00 6,0 59,0 55
; 5 1440 24 3600 1,00 12,0 J18 47
o 6 1440 24 3600 1,00 18,0 178 47
4 2700 45 3600 1,00 25,0 246 35
5 1440 24 5400 1,60 10,0 98,1 52
6 1440 24 5400 1,50 16,0 157 54
7 960 16 7200 2,00 10,0 98,1 50
7 1440 24 7200 2,00 25,0 246 30
7 960 16 11000 3,00 7,0 68,8 56
' 1 720 12 11000 3,00 12,0 118 35
7 1440 24 11000 3,00 25,0 246 40
8 960 16 14500 4,00 11,0 108 55
7 1440 24 14500 4,00 25,0 246 30
8 1440 24 14500 4,00 35,0 344 30
N 720 12 18000 5,00 12,0 118 50
10 960 16 18000 5,00 20,0 196 30
8 1440 24 18000 5,00 35,0 344 40
183
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Ta6auwuna 7.12
P — Yacrora apamenusn TponasouTENBIOCT Hanop
O BERTHAR- L .
3pa MApKH %
114-70 o5 /MHH i sifa wifc uM BOZ, CT. 153
21/, 1440 24 540 0,15 22 218 75
2, 1440 24 900 0,25 17 167 75
4 960 16 900 0,25 25 246 65
3 1440 24 900 0,26 32 314 73
21, 2700 45 900 0,25 85 837 70
3 1440 24 1800 0,50 17 167 60
4 960 16 1800 0,50 24 236 It]
5 960 16 1800 0,50 38 373 65
5 960 16 1800 0,50 38 373 65
4 1440 24 1800 0,50 68 568 72
4 960 16 2700 0,75 28 177 72
5 960 16 2700 0,75 a8 373 73
4 1440 24 2700 0,75 50 491 - 18
5 960 16 3600 1,00 38 373 78
6 960 16 3600 1,00 62 510 65
5 960 16 5400 1,50 25 246 70
6 960 16 5400 1,60 55 540 7S
6 1440 24 5400 1,50 110 . 1080 70
3 720 12 7200 2,00 55 540 72
T 960 16 7200 2,00 75 735 b4
10 720 12 11000 3,00 80 785 60
8 960 16 11000 3,00 100 981 2
8 720 12 14500 4,00 45 442 76
10 720 12 14500 4,00 85 835 72
8 960 16 14500 4,00 100 981 72
8 720 12 18000 5,00 30 294 60
10 720 12 18000 5,00 80 785 75




JACTbH II .

MPOEKTHPOBAHUE CHCTEM I{OHI[I/I[II/IOHHPOBAHI/IH
BO3TYXA

TTABA 8

F'PAGO-AHAJIMTHYECKUE PACYETHI NP HNPOEKTHPOBAHHN
CKB

Mpu npoexrTHpoBanHi cHcTeM KouaduHounpoBauust Bo3nyxa (CKB) npuxoaures
BHIIOJ/IHATL PR aHAJHTHYECKHX U TPado-aHANUTHYECKHX DAcueTOB H3MEHeHHs (H3H-
4ecKOTO COCTOSIHHS BO3/IYXa, MPOHCXOASIIEro B pe3y/pTaTe pa3JHUHBIX BUIOB €ro Te-
JIOBJAXKHOCTHON 06pPaGOTKH: HAarpeBaHHs, OXJaMAeHHd, YBJAAXKHEHHS N ocyuse-
HHS.

duanueckoe cocrosiuHe aTMOCEPHOr0 BO3AYXA, H/IH, KAK €ro vaule Ha3biBaloT,
BJ1aXKHOT'O BO3/1YXa, XapaKTepH3yeTc PAJIOM MapaMeTpoB: Temnepatypofl no cyxomy
TEPMOMETDPY, OTHOCHTESBHON BJAKHOCTBIO, BJArocofepmanyeM, GapOMETPHYECKHM
RapJIeHieM, NapiHaabibiM aB/IeHHeM BOAAHEIX NAapOB, SHTaAbIHe .

Onuaxko 145 3afianusl COCTOSAHHSA BIAXKHOrO BO3JAYXa Npu onpefenedioM 6Gapo-
METPHYECKOM NIaBJIEMHH JOCTATOUHO 3HATH KakHe-nnGo JlBa mapamerpa, Hanpumep
t npg ¢t no; ¢ nd. [To IByM H3BeCTHHIM MapaMeTpaM MOMKHO BHLUHCAHTB H Bce
ocTasIbHEIe.

Ecaur s onpefienertoro GapOMeTpHUYECKOro JaBJeHHS H3BECTHBI TemnepaTypa .
BO3/yXa H NapuMaJLHoe faBJeHHe BOASHBIX NapoB, OCTAMNbHBIE 1aPaMeTPLl MOTYT ObiTh
BHIUNCIEHH N0 HMkecaenywouiM GopMyaam:

Pa
d =622 ——; 8.1
Py @.1)
n . .
p= "1 (8.2)
n
d —p" 622 + d
— —— Pa— Py oy @ e ¢ (]
Y= =0 . e 8.3)
’
1 4d
P='Pc+('n=('c( l+l—6—|d ): i 8.9)

d= o + lyd = cct + (ro + Caf) d + 107 = 1,0f 4 (2500 + {,89)d - {073
=f+42,5d+1,80. 10734, ’ (8.5)
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3neck  § — Temnepatypa BodayXa mo cyXoMy Tepmomerpy, °C;
Py — NaplnanbHoe Aabienne Bomsuuix napos, Ila;

pr-l‘—napunanbuoc JlaBfieuHe BOAAHWX NapOB B jidchillleltnom Bo3ayXe, Ta; oso ue saBncut or

GapoMeTpHUecKOro AasjlettA H MoXeT O6uWTb hadgeno nmo TaGaHUAM BJaXHOro BO3AyXa
B GyHKLIH OT TeMNepaTyphl,

¢ — OTUOCHTEJbHAA BAAXKNOCTL, Ge3pa3Mepuan Bednuuna win B %:

d — BJarocojiepxalitte, r BOASULIX NapoB Ha | Kr cyxoro Bo3pyxa;

d” — Baarocojiepxanite HachilileyHOTO BO3AYXa;

¢ — cTeneub HacwueHlA, GeapaamepHas BeanyuHa Han B %

p — MAOTHOCTb BAZXHOTO Bo3fgyxa, Kr/wm3;

Pn — HAOTHOCTL BOAAHKIX NMAapoB, Kr/M” (npunenena B Taﬁnuuax)
¢ — AAOTHOCTL CYXOro Bo3ayxa, Kr/m3 (npupesena B Tabauuax);
f-— yneabMan 3HTAaALNUA Bjamuoro soanyxa, KIlm/Kkr: =

ic — yneJbHast 3NT2ABMHA CyXoro Bo3ayxa, KJIDK/kr:
iy — yaAenbHas 3HTaJbNHA BopAHuX napos, KIDk/Kr.
Cc — YAENLHAs TenaoeMKocTh cyXxoro Boaayxa, pasuas ! wJUk/(kr-K),
;! €p— ynenbhasi TEMAOEMKOCTb BIfAHWX .napoB, pasuan 1,89 klk/(kr.K);
ro— CKpHTasi TEMJOTa HcAapeHus BoAW, paBHast 2500 Kllx(/Kr npu temneparype 0°C.

= S OnHako pacyeT W anaans
Ig §[ . ‘.‘g‘}/ : . npoueccoB o6paloTKH  BO3AyXa
+ : npoile MK HarasfmHee MpOH3BO-
. MTh  rpado-aHanuTHYECKUM my-
BE% TeM € MOMOILIbIO d—{-AHarpaMMul
- - W“ BJIAXHOrQ »BO3AYXA,. 1a KoTOpoil
. =const : 7| .+ rpadpnyeckud . NPeACTABJEHH YKa-
mr. AR < N 3auibie BHIIE - 33BICIIMOCTH MEX-
Al Ay  OCHOBHWIMH  NapaMeTpamH
AR : : BO3Jlyxa.
W : Cxema d—i- mrarpammu BJIAXK-
S . HOro BO3LyXa MnpeACTaBjAcHa Wa
'&* puc. 8.1. Ha mnarpamme uanece-
o | 1. 2600, Ha GETKA BEePTHHKAJBMBIX JIHINI
Wil s T ] - d=const w auamii i == const,
. NNOBeJICHIILIX TIOR {IEKOTOPHM YI-
o len aom Kk mtuasmM d. OBsiunio 9T0T
- j{H prentC oy 135°
(up -1 S w00, 08 (A, YroJ NpHUIMAIOT PaBiibiM .
15 | fopwi - ) ’-fp\g Kpusast o =1 u aunua { =0
\% Hﬂﬁu,meﬂ““ l l ' Jenat anarpamMMmy Ma Tpu ofsac-
| Ti:  obnacte HEHaCBLIEeHHOro )
0 2 4 65 8 B 1 k 6 : BO3YXa, JIeXauLyio
, ., Bngeocodepmonve de/re BA2MITOr0 N ’ .
lg 8 \g . Bpune  Kpusoit ¢ =1, obaactb
= e BOSHIOTO TyMafa, Jlexaiyio -
K ) ) . Ke aupuy ¢ = 1, HO BLHEE JTH-
Puc. 8.1. Cxema d—i-RHarpaMmel  EJ2XHOros BO3- mun { = 0, 1« obaacTb nexs{ioro
nyxa. TyMana, Jexauyo Hike Kpupoli ;
. . i = uumxe aunun i =0. B oG-
- ; ‘ © ' JIACTH HeHACHUICHHOro BJAXHOrO
BO3/lYXa Hauecebl K TOCTOALHOL OTHOCHTENLHOI  BAANHOCTH: ¢=20,1;02; ...
MHoraa na guarpamme HaHeCeHbl JIHHHHE MOCTOAKIDIX 3HaYeHHH. CTENeun HaCbm.lEﬂHﬂ
Y == const. Ec/i 5Ti musiiiy ne HaHECEHDI, TO € “OFPEIllHOCTbIO 1o 2—49% anavenusiP }
MOMHO 6PATh PaBHLIMI 3NAUCHHAM P, - (

IR

=]
!
2
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T
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Jluunu ¢ == const na d—i-guarpaMme NpejcTaBASIOT .cofOf NpaAMbiE JIMHHH, pac-
XONAIHECs IO Mepe YDeNMYEHHS BJIAroCONepIKaHis. .

Jldinn nocTosiHHOM - MAOTHOCTH .BJAKHOIO BO3AYXa P NPeACTaBAsiOT HAKJOHHLIE
Jaunnn, Gosee noJsorue, uyem JHHHRA 1.

B umiaell yacty gMarpaMmel NpHBeelia KpuBasl NapoHaabHuX JaBJjieHnid BO}IHHMX
napoB p,. Ilockoabky 3HaueHHe p, OAMO3HAYIO ONPENESSETCH COOTBETCTBYIOUIHM
BJIArOCOJIEPKAHUEM BO3JYXa, HCKOMOE 3HAYeHHe P, MOXHO uas"ml B TOYKe mepeceye-
HHA 32JaHHOTO 3rravenns d ¢ YKasaHHOH KpHBOH,

Tlockoabky d, i u.p 3aBHCAT OT GapoMeTpHyecKoro faBjeHus, A5 xamnoro ero
3iauenus N0MKHA OLiTh cBost d—i-gHarpamma. Omnako Bausgue GapoMerpiueckoro
AaBJe(ust e CTOAb BEJAHKO, NO3TOMY. AN OOBIYHLIX PAaCcYeTOB KOHIAMIHOHHPOBAlilf
NOJL3YIOTC AHATPAMMAMH, MOCTPOCHHBIMH IAA HaBaesuit B = 0,099 MIla (745 mm
pr. cT.) wak B = 0,101 MIla (760 mm pT. cT.).

CocTostiine BJaKHOrO Bp3fyxa B d—i-aHarpamme xapaxTepnayeTcn TOYKOW, Je-
Kaulell na nepeceyeiud COOTBETCTBYIOIMX ABYX JHHHH; d = const n i = const,
6o d = const.u { == const u 1. n. Hanecs 9Ty TOUKY, MOXHO NPOYHTaTh 3HAUEHHSH
oCTajibHuIX napaMerpos. Ecau TOuKa JiexHT MexAy JHHUAMH, oOpa3ylomHMy ceTKy
AHArpaMmbl, SHaYeHHs] NAapaMeTPOB HAXOMAT HHTEPNOJIHPOBAHMEM. '

Ha uexroTopuiX- puarpaMmax HaHeceHbl JMHWH [OCTOSIHHBIX 3HaueHuil Temnepaty-
Pbi BO3JlyXa MO MOKPOMY TEPMOMETDPY fy. DTH JMHHH NPAKTHYECKH Napanebibi Ju-
uusam { = const. loaTomy, ecu. JHHUH !M He HaHeCeHH, JUIA onpefeneuus £, Hyx o
H3 3aJlaHHO{l TOYKH COCTOHHSA BO3JYXa JABHTATLCA [0 JMHHU, Napasmiesbnofi [ =
consf, KO ee Nepeceyerust C JHHHE Q= 1. TeMnepaTypa Hacmm.euuoro Boanyxa B’
TouKe repeceyeHHs M OYeT MCKOMOIl TemmepaTypoil ./

Ina HaxoXAGHHS TEMNepaTyph! TOYKH POCH tp(,c HymHo u3 3a11aHHoﬁ TOUKI
COCTOSIHHS BO3/lyXa JBHMrathcsl BEPTHKAJLHO BHH3 JIO NMepecedeHHs C JiMHHel 0= 1.
Temnepatypa nachizleHHOTO .BO3NYXa. B .TOUKE nepeceqenun ‘ABJISIETCA HCKOMOH TeM-
nepatypoit fpoc. . - .

I'ipnt Tennoanamuocmoﬁ 06pa60Txe Bosnyxa, Hanpumep J0GaBAeHMeM Ten.a
Q (B kBT) 1 Bnaru W (B xr/c), ero cocronyue u3 Toukk dy, {{ mepeiifer B cocTonHe
d,, i,. Ecau.npn s3T0M o6pabaTeiaercs G (B xr/c) Bosnyxa.rro S e .

PR A A P
=1+ G +. G £ (8.6)
HJIN ' c ] :
0 w
‘ Al=1y— i) = Gt gl o o 8.7
Anagoruuno )
' |14 . .
: = —_—dy = &
Ad=dy—dy = —. o )
Pasnemm ypaBHexne (8.7) na ypasuerue (8.8), nosyuum
g — 1 Ai 0 :
o 4 —d —ad = W+iw=e. . . (8.9

3nech iy B 1y, d; © d,-—yne.nbuau SuT2AbNHA W BJaroconepXatide BO3lyXa B Rauane H  Kowle
npouecca o6paGoTKy,
w ~— YAeAbla® 3UTaNbNHA BOAHW WJIH napa, HCMoMb3yeMHIX AAST YBARXKAEHHA
BO31YX2; .
- — TEN/IOBIaKHOCTHOR, o-ruolueune. KII)KIKr.
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Buipaxentne (8.9) ecth ypaBuenine NpaMofi JHEHH.

Takum 06pasom, NPOIIECC H3Melienus apaMeTpoB BO3AYXA B HATpamMMe n3oGpa-
<aeTc npAMoit JKiueil, panpasaerie KOTOpofl XapaKTepusyeTcss 3HaueHHEM TenJso-
‘RAMKUOCTIIOTO OTHONIEHHA,

s yno6erBa MOCTPOEHHS NPOUECCOB H3MENeHHsl COCTOSHHMA BO3AyXa wa d—i-
narpamMme HaHeCenhl 3yauyeNHs € OT —oo JI0 oo B BHIE NMYUKa Jydeii, HCXOAAMX
+ uyJiepoft Touku gHarpammul ({ =0, ¢ =0, d = 0). OnnaKo, YTo6H 3TH JYYH HE
UINAJIH OCHOBHLIM JIHKHAM, (AHOCAT TOJBKO KOHNH Jydeil na  noJaax AHarpamMmul.

Urtobr BHNCHNTL HAMpPaBJenne

. npomnecca € TeMJIOBJAXKHOCTHHIM

s ! v OTHOWIENHEM E, HYKHO HA NOAAX

s [ d—i-nuarpamMmbt NafiTi KOHen Jy-

. W\ 14 g3 ¢ 9THM 9HAYEH(IeM, COERHHHTDb

o €ro ¢ HyJieBoH TOYKOfl JAHarpammbl

<o, H NpOBECTH H3 TOYKI HAYAJIbHO-

I L& ro cocTosnna poanyxa dy, iy Ju-

K A HHIO, NapaJienbiiyo 3ToMy Jyuy-
" npoueccy.

Ha puc. 8.2 naHeceHH JHHHH
BO3MOKHOrC ¥3Meliensis  CcocTos-
il BJ2XIOTO BO3NYXa B Pe3y.ib-
TaTe pasHYHLIX BIJIOB €r0 Ter.o-
I'n€. 8.2, HameuenHe COCTOAHMS BO3AyXa NpH pas- BaaxHocTioft  obpaBorki. Tlpu
ARYNWX BHEAX ero TenJoBJaMUOCTHOR 06p360'l‘)(H. }[aFPEBa"HH HJIH OXJaxKpeuii Bo3-

AyXxa Oe3 mnoaBoja iad OTBOAA

Baard W =0, a caeaoBaTesLHo,

=0. B aToM caywae &= +oo. Jlpi &== oo («cyxoe» Harpesamiie C I0O-

OWbio Kajiopudepos) npouecc naetT no jauuud d == const Beepx (annus I). Ipu

‘YyXOM? OXJIAXKEE(iHH & == —oo, T. €. NPOUECC HAET BHH3 No JHHuH d == const (u-
us 4).

Ecsii Boanyx YBJaxHReTCA 1apoM HAH BOAOA Ge3 OMHOBPEMEHHOr0 HarpeBaKHsl, To
=0 H ypapnenue (8.9) npunimaer Bug

—

& K
58
-

d+tonst

B e P (8.10)

Takum 0Gpa3oM, eciiH yBJaMMene OCYHIECTBIAETCS HACKILEHULM HIH meperpe”
M AapoM, yieAbHad SHTalbnisg KoToporo pasHa 2600—2900 k[Lx/Kr, JHHHA H3-
“HEHHS COCTORIHA BO3AYXa JHIIbL HeMHOro OTKJOoHAeTca or it ¢ = const, ana
oTopHX & == 2500 K/DK/Kr. STHM OTKJIONEHHeM MOXKHO NpeHedped H CYMTATh, YTO
pPH YBJAXHeNnH BO3nyXa NapoMm TemmepaTtypa B KOHAHUHONHPYEMOM MOMELIEHHH
¢ H3MEHSIETTH, a NPOIecC H3MEHEHHS COCTOsHiMA BO3Ayxa B d—i- -AHArpanMe npomc-
ORMT 1o JuunH ¢ = const (s 2). Tlpn ysnakHedns pacnulasemofi Bogoii, ycpau-
1eMofl BO3nyXoM 6e3 ocTaTtka, & = i, = 4,191,,. [Tostomy npu yBAAKHEHHH BOnO#
11yJIeBOR TeMnepaTypoii npouecc Im&T 1O AN € & = 0, T. e. no aunHy { = const.
iIIMaKo obuuio f, = 15+ 20°C, n mpouecc ¥aeT Nof HeGOALUIM YIJOM K JHIHIM
== const. To OTKJOlenye oueHb {iebosbLioe, H ¢ AOCTATOYHON TOYHOCTBIO MOMKHO
‘IMTaThb, YTO M1PH YBJAAKIEHII BO3LYXa PACTBIIAEMOR BOIOH C /IoOOM Hayasbiiol TeMm-
¢paTYpofi mpouecc yBJaxkuenus HAET 10 Junny { = const (iuuus 3).

8 .




~ Jluanu 5 u 5 — ocyuwenue Bo3fyXa MyTeM OPOWEHHS MHAKHM copGenitoM (na-
npHMep, BOMINM PAcTBOPOM XJopHCTOro AnTus). Jlunns 6 — ocymerne Bo3nyxa
nyTeM ero nNpoJyBauHs uyepes Coll TBEPAOro copGenta (hanpumep, CHAMKaress).

Ocobuifi HHTEpPeC NPEACTABJAsET 3aITPHXOBAHHAA 06NacTh, OrpanHueHHas Kaca-

TeJbHLIMI, TPOBEJeHHHMH W3 TOYKH A K uHHH @ = 1. D10 06.1aCTh BOIMOXHOTO 13-
MeHEH NSl COCTOAHMS BO3AYXa MPH OPOILEHMH ero BOJAOH ¢ pa3dnuunofi Temnepatrypoit.
Hamenenne coctosnng Bo3Ayxa 0o Kakofi- ;
HuGyms auunn AK B cextope [ (omuoBpe-
MEHII0E OXJaMfeHue H OCyUleHWe) [OCTHra-
eTcsl OpowenHeM €ro XoJopnodl  sopoft ¢
Temnepatypoil {1Hxe TOUKH POCHL OXJaxnaae-
MOro BO3fyxa. ITOT Xe Npouecc MOMxeT
6LiTb MOJIydeH NYTeM OXJaXIEHHA Bo3RyXa
B MOBEPX)OCTHOM BO3[YXOOXJagHuTeNe, TeM-
nepatypa  NOBEPXHOCTH KOTOPOTO — HHIKE
TOUKH POCH OXJaxjiaemoro Boanyxa. Ilpn
stoM Touka K, Ha KOTOpy® OpHEHTHpOBaH
npomece, JEXHT §a repecedenHd JIHHAM
@ = 1 cu3oTepMoit, cooTpercTayloweli cpe-
pefi TemnepaType HAapYXHOH I1OBEpXHOCTH
(npH OXJIAXKAEHUH B NOBEPXHOCTHOM BO3NY-
XOOXJIaguTese), HJAH Temnepatype BuIXOAs- Puc. 8.3. Maobpawentfe nmpolteccon
weh  Bomst (NPH  OXJAXTEHHH C MOMOUIBIO cMellien HA Bo3Ayxa B d-—I-Auarpamme,
opocuTenbuoil kameprr). OaHAKO B peanbibix .
annapaTtax HeBO3MOXIIO JOBECTH BO3AYX N0 .
OJIHOTO JACKILIEHHSA, MO3TOMY COCTOsIfi1€ BO3AYXa Ha BH(XOJE U3 anmaparta onpese-
asercs Toukoit K', nemameit wa nepecedentuu Junun AK” ¢ kpusoit @ = 0,95.
3uast  Temnepatypy B Touke K”, MOKHO ONpefie/uTh HAYaJbHYI0 H KOHeYHYIo
TeMnepaTypy BOAH, HEOGXOAUMBIE AR OCYWECTBJEHUSA. Npouecca OXJaxJeHus BO3-
ayxa (cM. raasy 16).

Hamenene COCTOSHNS BO3AYXa B npenesax cextopa // (onHoBpeMerioe OXJamae-
HUe # YBJAKHEHHE) JOCTHTaeTcs NMYTeM OPOIeHHs erc BOjof ¢ TemMnepatypoll fmn
BHIIIE TEMNEPATYPbI TOYKH POCH BO3RYXA f,, 10 HHIKE €ro TEMNEPATYPbi MO MOKPOMY
TEPMOMETPY fy. .

[Mpu f,y Bue fy, 5O HUXKE f; SHTAJBNHA BO3NYXa MOBLILAETCS, 3 TEMNepaTypa
ero nonuwxkaetrcs (cexrop /7). Ilpu opowenin Bo3gyxa ropsiyell BopoA OH ofHOBpE-
MEHHO faTpeBaeTcsi W yBJaxunerca (cextop IV).

Ec/iH BO3AYX He MOXET OLiTh IepeBejieH W3 OJHOr0 COCTOSIHHA B Apyroe (ma-
npumep, M3 Tonkn 5 B Touky A Ha pHc. 8.2) ¢ NOMOWBIO OAHOrO H3 YKA3MMHLIX
NMpOueccoB, STO MOMHO OCYWIECTBHTh MyTeM COYETAHHA HECKOJbKHX BHIOB ofpa-
6OTKIl. o

Onuiv 13 pacnpocTpaneHubiX crocofoB Mepesofga BO3NYXa H3 OAHOTO COCTORHHSA
B Apyroe SIBASIETCS CMEIleHiie NOTOKOB BO3/lyXa C pa3/iHyHbIMA NapameTpaMH (wanpil-
Mep, HAPYXHOTO BO3AYXa C peuupKyJsuxoHHbM). Ilpouecc cmewends Bosnyxa B
d—i-THarpaMMe H3o0pamaercs NpPAMOH JiMHMeR, COENMHMOMWE! TOUKH, XapaKTepH-
ayiOUlHe COCTOSHHE CMelMBaeMHX NoToKos. ITycTh, Hampumep, HAPYXHELY BO3AYX B
koauvectse L, (8 M%/c) ¢ napamerpamu Toukn H cmeisnsaercs ¢ Ly (B M%/C) peunpky-
JSILHOHNOrO BO3AYyXa, NocTynawllero ¢ napamerpamt Touku I (pue. 8.3). Heobxo-
niiMo ualiTu coctosnHe cmecH (Touka C). KosuuecTso cMelllaHHOrC BO3RYXa COCTABHMT
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== Ly + L,. Ha d—i-gnarpammy nauocum touxu H w [T u coennisieM ux npsMolt
mueit, TTosoxenwe Touxkn C na 9TOft NPAMON  ONPENEASTIOT H3  COOTHOILEN WK

L HIT
=Tqpa 0 - . (8'“)

Kyaa

Ly s '
”C=—L—H”. (8.12)

Hna gaxoxnenns Touxu C usmepsiem MacmitaSuoil Junedikoit qiuny orpeska M/l
MM), @ 3aTeM OTK/JanuIBaeM OT Touki /7 amiHy orpeska [1C, sbinciennyio no ¢op-
ne (8.12).

[Mpn cMemuBaniy MOXKET HMETb MECTO C/yyait, KOoraa Touka cmecn C’ okamercs
61acTH TymMana. B 3TOM cayyae Bo3flyX ABASieTCA HachIUeiLiM, 4 €ro CoCTosHHe
pAKTEPH3YeTCs TOuKoil, Jexalleit Ha nepeceyeHuss JuHHR ¢ = ! u i, = const,
¢. Toukoft C”,

THIABA 9
IGOP PACYETHBIX IIAPAMETPOB HAPYSKIOTO H ‘BIIYTPEIHIErO
. BO3J[YXA

PACYETHBIE HAPAMETPBI MAPYIKHOIO BO3J1YXA

Ins GoablunxcTBa OOWECTBEHUKIX 3AaHH{l, B TOM YHCAE IS NPEANPUSTUI TOPrOB-
i OOGLIECTBEHHOro NUTAHNS, NPUHHMAIOT TAKHE 3HAYEHHS PacyeTHHX NapaMeTpoB,
e BRICOKHEe SHaueHNs KOTOPHX B TenjHil nepuoj rofa HabaiofaoTcsa B panmnoil me-
iocTH Meree 200 u 8 roay.

Pacyeriinie mapaMeTphl HapYKHOro Bo3Ayxa (TeMnepaTypa, OTHOCHTE/bHAA BJIaX-
b, SHTAJLINSA U Jp.) A1 HeKoTophix ropofios CCCP yxasaum B Tabn. 9.1. B rpa-
«3HMIIHE NapaMeTpbl» He NPHBOMATCHA 3HAYEIs OTIOCHTENBHOM BJIaXKHOCTH BBHAY
ie He3ayHTeNBLHOro BJArOCO]epXanisi BO3AYXa NPH OTPHUATENLHLIX TemMmepa-
X, [1Jf HaceNeHHBIX MYHKTOB, HE yKadaumbix B 1abn. 9.1, pacuernyio temnepa-,
.y Hapyxuoro so3ayxa ¢, (8 °C) B Teniblil meproa MOKIIO onpeiemiTe no gopmyse

M fen + dyawc
Jl='_—_2_—_ 1

fcx — CPERHAS JIeTHAR Temnepatypa (TeMnepatypa HanGonee xapkoro mecaua 8 13 1), °C:
axe — MaKCUMAMBLas seTnss TeMnepaTypa B galmoit Mecrnocrn, °C.

Jannne NPHEHMAIOT M0 KJHMATONOrHYeCKUM CIIPaBOYHHKAM.

PacueTHyio JIETHIO OTHOCHTENbHYIO BJAAKIOCTL B 3TOM CJyuae Onpefessior cie-
M 06pazom. Tlo KIMMATHYECKHM JanuniM HaXONST CPENfioo OTHOCHTE/LHYIO
MIOCTb Q¢ n BO3AYXa B 13 4 caMoro xapKoro Mecsua HpH fc.n 1 onpenesior
IBETCTBYIOIEE BJAroconepxanhe Boanyxa de.n. Jlanee no d—i-anarpasme srax-
0 BO3AYXa MO H3BECTHOMY d¢ , WA EPECedeHNH ¢ TeMMnepatypofi f; waxomsT of-
ITESBHYIO BJAAXKHOCTL Q.- -



Ta6auna 9.1

JletAne napaMeTpHl -+ 3HMHHe uapaMeTph E
L : §
2 : B
E yRenbHaR L yRebRan & b]
3 N siTANbLNMR { ’_ SHTAALNKA ¢ g E
Fopon & a g g
i 3 ; £ 5y
. g g gs
gg | ¢ # E- % ‘é‘ g % 5 gg’
(=3 - . ° PR
AR A A - T 1% | & |43
Aama-Arta 4 131,2] 32 1,0[54,5]13,0}—27]1,9 [—26,8—6,4] 700
AcTpaxais 48 |133,0) 39 3,664,561 15,4| —221] 4,8 |—21,0/—5,0] 760
Awxabag 36 (39,0 22 2416281150 —1112,8 |—7,9]—1,9] 730
Baky 40 ] 31,71 50 406861164 —4 |[8,4 8,4 0,2} 769
Batymu 40 | 29,6] 76 — | 80,9119,3] —1 —_ 5,4 1,3] 760
Bpecr 52 27,0 52 33|566}1356|—2015,2 |—19,0|]—4,5] 745
Buasuioc 56 | 26,1 50 1,053,2| 12,7 —23]5,6 [—22,1]1—5,3] 745
Bunuuua 48 127,31 50 2,8|57,0|13,6| —21[3,6 |—19,7—4,7] 730
BragnBocTok 44 | 28,1 55 47161,6) 14,71 —25(9,0 |—24,3(—5,8] 745
Bousrorpag 48 |]33,0] 32 46157,9|13,8] —22]8,5 [—21,00—5,0] 745
JlnenponeTposck 48 |31,0| 37 1,0{57,4]13,7] —24.15,5 [—23,0{—5,5[ 760
JTonetk 48 | 31,81 34 101582140 —2114,8 [—24,2|—5,8] 760
JyuauGe 40 | 36,81 24 1,0161,5) 14,71 —141]2,8 [—11,7}—2,8] 685
Epesan 40 [34,8] 32 1,0(62,9115,0]1 —1912,5 [—17,6/—4,2[ 685
3anopoxbe 48 (31,21 38 35165861 14,0| —2315,4 |—22,2{—5,3} 760
! Knes 52 (28,7 42 1,01 56,1 113,4 | —21 | 4,3 |—19,7\—4,7{ 745
Kunuwunen 48 (30,2 44 3,6159,5) 14,2 —15(5,4 (—I13,01—3,1{ 745
. Kpacuonap 44 30,8 45 2,9163,2|15,21 —1913,7 |—17,6/—4,2{ 730
: Jleuunrpan ‘60 | 24,8 ( 57 1,0 54,1 12,3 —2514,2 {—24,3—5,8{ 760
1 JlsBoB 48 { 26,41 56 1,0 (57,4 13,7| —19(6,4 |—17,6|—4,2( 730
g Mintex 52 { 25,91 51 3,8(653,6112,84 —25{5,4 |—24,3{—5,8] 745
g Mocksa 56 | 28,561 42 3,4 |54,1112,9| —251 4,9 1—243—5,8! 745
: Hosopoccufick 44 | 30,1 52 2,91658]15,7] —13]7,6 |—10,5—2,5] 760
Ogecca 48 | 28,6 | 53 3,962,011 4,8 —18) 8,5 {—16,3—3,9! 760
Pura 56 ) 24,31 55 1,0 151,11 12,21 —-20) 4,5 [—18,8 —4,51 760
Camaprang 40 35,0 37 1,0162,9} 150} —13] 2,7 1—10,91—2,6] 685
) CeBacTononn 44 29,4 52 4,3 ) 64,6 } 15,4 —11 ]5,2- —8,4 } —2,81 760
g Cumpeponoas 44 131,81 27 2,81583,2) 15,1} —16)6,0 }]—14,20=3,4}) 730
! Coun 44 30,2} 57 1,869,516 -3 }86,5 2,1 0,5] 760
3 Tannun 60 | 23,5] 59 4,91561,1y12,2) =21 17,7 |—19,71—4,7] 760
Tawkent 40 35,7 29 1,216291 15,0 —15) 1,7 |—I13,4 =3,2] 715
‘l T6unncu 40 | 34,7 | 32 1,062,9115,0] —7 13,9 |—3,8]—0,9] 715
' Yxropon 48 | 28,1 50 1,0 (58,8140 —18] 3,6 |—16,3]—3,9] 745
! Xapvkon 52 | 29,4 40 1,0 56,1 )13,4|—23]5,0 |—22,21—5,3] 745
; Slnta 44 }130,5] 48 2,2]1645115,4]1 -6 {44 |—2,5|—0,6] 760

PACUETHBIE HAPAMETPBI BHYTPEHHEIO BO3AYXA

Toa pacuetHrMi nap ameTpaMu BHYTpPEHHero BO3AyXa MOHHMAIOT TaKie 3HAYCHIIS
TeMmrneparypoi, OTHOCHTENLHON BAXKHOCTH H CKOPOCTH JIBHXKEHHS! BO3/YXa, KOTOpLIE
AONKILE MOMIEPKUBATLCA B KOHAHUHMOHNUDYEMBLIX MOMEIEHHAX Au60 N0 TeXHOJoru-
YeCKHM TpeBoBauiiaM, aubo n3 coobpaxenuii Komdopra. .
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B npakTHKe NpPOEKTHPOBAHHA BCE MapameTphl BHYTPEHHEro BO3AYXA MPHHSATO CYH-
1aTb Ha ypoBHe «paboyed 30HbLI», B BO3NYIIHOM NPOCTpaHcTBe BuicoTol 2—2,2 M wan
10JIOM HJH TJIOILAAKONH, Ha KOTOPHIX HaxoasTcst paCoune mecTa.

Pacuetnnie napamMeTpul BHYTPENHETO BO3JAYX3 AAs TeXHOJOIMYECKOTo KOHMUHO-
1HPOBaNNs B 3aBHCHMOCTH OT Ma3naveliMsi MoMeuleHiis npueefiedn B Taba. 9.2.

TaGauwua 9.2

Napaserp BO3AYXA

Nomeurenns
rennej»a'rypa, OTHOCHTEAbHAY
C . BNAXHOCTB, %
leXH NPefupHATHR TOUHOTO MALIKHOCTPOEHNA 20 40—50
'igeleHHs cyluky xosabac, Kamepn XpaHeHHA Kolde- 12 70—80

14X HAneNHA, uexH MACHWX noaydabpukaToB Ha
PEANPHATHAX OOLIECTBEHHOTO UWTANWA

aMepnl  COIPEBAHNA CLIPOB (B 33BHCHMOCTH OT HX 10—14 85—90
114)

CkopocTb IBRKEH A BO3JlyXa AJig Beex nomeuletiiil ne 6oaee 0,4 m/c, Ilpu npoexTy-
UBaHMN YCTallOBOK KOMGODPTHOrO KOHAHIMOHHPOBAHIIS BO3AYXa B KINLIX H 06iecT-
CHYBIX 3aHHAX (32J1bl KIHO, TeaTpoB, Marasuiios, oGelleliyble 3a7nl Npeanpuatiiil
ITaHMS ¥ T. N.) B KayecTpe ONTHMAJLHOI pacueTHOl TeMNepaTypLl BUYTPENHErO BO3-
yXa A Tennoro nepuota roaa s cpeaneit nosoce CCCP npunnmalor 22—25° C, a ans
KHBIX paliolioB — GoJlee BHICOKYIO TeMnepaTypy, HO He Buitie 28° C.

Ilns xononnoro nepuosa roga ONTHMAaAbLNON TEMNEPATYPOil BHYTPENIEro BO3AYXa
sanercst 20—22°C,

B xauectBe pacueTiiofi OTHOCHTENLHON BNaXXKUOCTH 1% BCeX NEPIONOB roja mph-

umaioT 60—30%, npu sTom Gonbuteii pacueTHofi TemnepaType AOMKHA COOTBETCTBO-
ATh MeHbIilasi OTHOCHTENbHAS BJAMMOCTD.

CKopocTb ABIDKEHHst BO3AyXxa JojxHa OuTb He Gonee 0,25 m/c.

TJIABA 10 *

"ACYET TEIJIO- H BJATONPHTOKOB H ONPENEJ/IEHHIE KOJIHYECTBA
NOJTABAEMOI'0 BO3JIYXA

TEIJIO-BJAMKHOCTHBIA BAJIAHC KOHNHIHOHUPYEMOI'0O NOMEIMENUA

PacyeTnnie napameTpnl BO3AyXa B KORAWIROHHPYEMBIX NOMeEIeHHSX YCTalasih-
HOTCA B pe3yJ/bTaTe NPHTOKAa H OTBOJA Ten,a W BAarH B 3THX NOMCHIEHHSAX.

Tenso, noctynatowee B noMeuleHue (CO 3HAKOM ~) AN yXojsulee H3 Helro (co
1aKoM —), noacuiThiBaloT o dopmye '

EQ=Q1+006+QQCDiQn:thrpiQpan iQuumr (10-‘)

e Q. — TenoNpHTOKH oT moned;
Qo6 — TENJONPHTOKH OT TEXHONOTHYCCKOro 0BopynoBanus;



Qoce — TENNONPHTOKH OT OCBeTHTENLHLIX npnéopos,
u — TEMJIONPUTOKH OF 06paGaTBAEMbIX TEXHOJMOTHIECKHX MaTepHanosB;

Qorp — TENICAPUTOKH qepes Orpaaaloime xoucrpyuuuu
qu—ren.nonplnoxu OT COMHeNNON PaHalHK,
Quud — TENAONPHTOKH OT HIKPHABTPAUHN HAPYHKHOTO Boa}lyxa
OG1ee KONHYECTBO BAArM, nocrynaioiiee B momeutedite {co 3nakom --) aubo mno-
raeylaeMoe B HeM (CO 3HAKOM —), MOACYHTHIBAIOT nmo dopmyne

DW= Wad Wog & Way £ Winp

rae W, — Baaronpurokn or mones;
6 — BJIaronpHTOKH OT TexHoJorHYecKoro ofopynoBanus;
lﬁu—nnamupumxu oT ofpafaThBaeMtX MarepHaioB,
Wind — BAArOMPHTOKH OT RIKDHABTPaRMM HAPYIKHOrO BO3AYXA.
Mpn pacuere ycTanoBKM KOHANIMOHMpOBanMs BO3RyXa HeoOGXOANMO 3HATbL iie
TONbLKO BEJHUNIY CyMMapHbiX Tenso- H BNarOnpHTOKOB, RO ¥ HX OTHOWIEHHe &g
(8 kI/Kr). Dra BenHWYHHa Ha3LIBAeTCs TENJIOBJAMKHOCTHEIM OTHOLIeHHEM.

(10.2)

- :,,=.—2—9—+1‘,,. (10.3)

W
OpuentupoBouiibie 3HaueHis TEMAOBNAKNOCTHOTO OTHOIIEHRA. AN PA3NHUHBIX
nomeuienift mpusenenn B Taba. 10.1, .
! . . ’ . Tab6annga 10

: TennosnsmnocTHOE OTHOWmEHNE &
. Noneuresmnn
‘ KO fRr KKaN/KF
L KpapTuphi, Homepa rocthinit 15000— 17000 3500—4000
3 IlpeanpuaTtus ToproBan n oOWECTBEBHOTO NHTaHKA 8500—10000 20002500
3pHTesibiibe 3alkl KHHO W Te€aTpOB 8500—10000 2000—2500
Paspy6xu, o6Bankn # XHIOBKY MACa
OXNAKACHHOTO ' 10000—13000 2500— 3000
napsoro 5000—6500 1200— 1600
[epepaGoTkn wmAca
OXJAX ACHIOTO 10000— 13000 2500—3000
napHoro 6000— 7000 1400— 1700
Cyumaks ans xonbac 1900—2100 450—650
850013000 2000—3000

Kamepw coapesatinsi CLIpOB

OMPEJNEJIENIRE TENJOHPUTOKOB

. Tennonpuroxu or mopeil. KonnuecrBo Tensa, Buaensiemoro mojabMu, Q, (8 B7)

' NOACYHTHIBAIOT NO dopmye
QJ=‘7an"v, {10.4)

TA€ Qqexq — BEMHYNIIZ TenNOBHACNECHNA OLHHM 4eJIOBEKOM B SABHCAMOCTH OT TeMNepaTypw BOSAYXB

B NOMel{eKHH ¥ POJ2 BHNOAHAEMON paGoTH
n — 4YHCNO Mofell, OJHOBPEMENHO HAXOASILIXCA B NOMEILEHHH (B 'roproaux ganax npeanpi-
ATHI DHTaHHR NPUNUMAETCR PaBULIM YHCJY NOCAROYIINX MECT).
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Tensio- H BaarosuaeseHHs OT monedt (a 1 uesopexa) npencTansenw B taba, 10.2.

Ta6auna 10.2

B 9ucagTene Tengoanizenenie Yqen (8 BT), B snamesarene

BRaroanzeneine w o, - 10 (8 Krfc)
Pox paors PacueTibie TeMnepaTypH 8038yXa B KOHZHRHOWHPYEMbLX
noMeutenusix, °C

10--12 l l4—|6| 1719 ‘ 20—22 l 2325 l 26—28 | 30-~32 35
Jlerkan paGora cnas 105,018,0]79,0172,0|68,0]49,0(35,0]( 11,6

9,16 [ 11,9 14,7|17,7(19,4[27,0)32,2| 32,2
Jlerkas ¢nsuneckas paGora -(kaccupw, | 147,0 1116,3 ,0]95,0] 70,0} 60,0 5,8
MIOCETHTEAH CTONIOBLIX , MarasHuoB 1 ap.) TR '13_ _2TT 229|329 360 Ty '55—5
Pa6ora cpenngz) TAKECTN ‘(rg%onaauu 157,0 | 130,0[ 140,0[112,0 , 0146,5] 5,8
MarasHuoB, HIMAHTHY , ol | — | — | — || —— | —— | —| —
) YOOPMMA t 508 32,0 | 34,7 [ 39,0 | 51,5 | 55,5 | 69,6 | 79,0
Taxenaa pa6oTa (Mepconan ropAanx 198,0 | 158,01163,0(130,0| 89,0 | 64,0 [ 35,0 | 8,2
uexos, KyXOHMs, paGoane o0GBaJOYHLIX, 37,0 52.7 51’4 54.5 80,5 { 90,5 | t01,0] 94,5
paspyGOUHLIX M IKHJIOBOUHWX OTjene-
tuft)

Tennonpurokn 0T -06opynesanna. KonuuecTBo tenna, philensieMoro o6opynoBa-
(11€M, 3aBHCHT OT LEJNIOr0 psAja MpHUYHIL TIpHMelisieMoro crnocoba oforpeBa (ras wiau
>NeKTPHUECTBO), OCHALIEHHOCTH AAHHOTO MNpPeAnpHsaTHst o6opyloBaiieM, peHMa
paboThl NpeanplifATHsl, a TaKXKe 0T MOWHOCTH H PeXXHMa paGoThl KaXI0H eaHH HIlkLl TeX-
1100T HYeCKOTO 060py/a0oBaHHS. '

Ilas obopynosaxnsa, o6orpeBaeMoro MpHpPOJHLIM ra3oMm, NOJACHET TelNONPHTOKOB
(CJIOKHACTCS TeM, UTO 11 BCe TEMIO0, NOJYYeHHOe NpU CTOPaHiK rasa, Bh/IeNseTcs B
noMewetie. Yactb ero coctapasioT MOTePH TEMAa C YXOASIUMMH rasamit

Qron = Quom + Oyx » (10.5)
128 Qron —TeNA0, BWAeAsSEMOS B TOTMKE NpW Cropauuw rasa, xBr, .
Quon — TCMAO, BujenfiemMoe oGOPYACBalieM B MOMellet (COCTONT H3 NOJME3HOro Tenna,

PACXOAYeMOrO UefioCpeacTBeHo 12 [pHIoTOBJeKHe NHUKI, W U3 floTePh Tenda la-
. PYXHHIMH OrpaxaeHuuMu 060pypoBanna), KBT;
Qyx — noteps Tenna c yxonAulumu rasamu, xBr,

Koanyecrso tenaa Q5" (8 xBT), Bhzensiemoe rasoBnM Tennosnm oGopynosa-

HieM, onpeneasioT no d¢opmyae
Qr(;a; = Qron K Ko Ky s (10.6)

2 Qpon = BQS— KO/IH9eCTBO Tenna, BHAEAAEMOro fipy cropauun rasa, kBr;
B — KoayusecTBo (pacxon) rasa, nMd/c;
Q" — rennorBopnan cnocobnocTs 1 M3 rasa, pasnas 35600 kIDx/um?;

— xosdbutiHedT, yuuTuBatouKil cooTnowenye Mexcay Quow 4 Qypi K =10,8;
Ko — xosdupiient, yuHTLIBaloulit ONHOBpeMeHSOCTs PAaBOTLI OMIOTHINONO o6opyRo «
panta (119 ctoaoBux Ko = 0,8, ans pecropanos u kade Ky =20,6),

F T
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K, — rosddpuusent Hcnons3oBahus 0GopynobaHuR. (BhpaxcaeT NPOAOMKHTENBHOCTH
lenpepuigHofi PaBoTH OGOpyAOBaHAR B TeweHHE CMeHW B Nepecuere ma i pa6o-
gufl gac), sHauenne sroro Kosddiuuenra npune}lenb'unme.

Kunatunsnnke, kodeBapkH, Neds IMaINIHRiILE, SJICKTpoTepMOCTaTH

Ileun snexTpuueckne

IlanTh rasoBwe, KOTJAH S/EKTpHUeCKHE W Ta3doBulc, nocynomoequue
MAUIHIR

CxoBopogH, >KapoBHH, (PHTIOPHHUN

Mapmure, crofiku, wKadm xapoyxble, NeXapcKue M xounmepcxue

Mexauugeckoe 06opynonaHne

OO_O D200
NI PNO

Tennoestpelenust OT efHumiIbl OGOpYNOBAHUSI, OOOrPEBAEMOrO  MNApOM, ' of

'MOXIIO MpHIHMaTh, N0 AaHuuM A.A. Foronuua, pasusivu 1,3 kBrua | M napyxwoit

tienoanposannoil nosepxuoctu, 0,49 xBr — noauposauroit n 0,33 kBT — naast no-
BEPXHOCTH, NOKPLITOIl H30AsLHEN.

Jlas o6opynoBatus ¢ 3aeKTpHYECKHM OGOrpeBOM TensioBw fesenns (o5 (B KBT)
MoACYNTHIBAIOT No dopMmyae

. ) 2’&':"2”9.".“ Ku Ko (10.7)
rae IN,, -~ CyMMaphas MOULHOCTb BCeX SieKTpoHarpesarened panioro aGopyAoBaRus, KBr.

Tenno, BoifesisieMOe 3JEKTPOMBUTATENAMH MeXaliHYECKOro oéopynoaaﬂnﬂ T —
(8 xBt) onpeneamor no ¢opmyne

Qsn. na = X Non, 2o Ku Ko . ’ (10.8)

rpe IN -~ CyMMapuafl MOIGUOCTL BCeX SNeKTPojABHraTenefi MeXaHHHeCKoro oGopyAcBaRnf, KBr.

sa.ns

Jast npeanpuathit mutauHa spavenus’ K, npusepenw Buwe. Jlas nepepabatoi-
BaIOIHX IEXOB MsACOKOMORHaTOB npuauMaior K, = 0,65 n,11 0GopynoBanus Mautmiuix
3anoB (ponuxH, Kytepa) u K, = 0,25' ans oGopynoBauus WNIPUILOBOYNOM.

Iast npeanpisitiit nuranus, OCHAWEHHBLIX TOABKO 3JEKTPHUECKUM TenaoBbiM 060-
pyloBanteM, 3madenHe Q ng.yex MOXKHO MpHHEMaTL paBHbiM 10% 0T Qup.ren-

TenaoupuToKH 0T SJ€KTPHYUECKOTO ocBemedusl Qqqp (B KBT) onpeneastior no dop-
Mmyne .
Qoce = Ngen (10.9)

rze Nocg — YCTaNOB/EHHAs MOIWHOCTL OCBETHTENsION amiapartypk, KkBr.

[Ipn atoMHIIECULHTIIOM OCBEWeHHH  CBeTHAbHUKH YacTO yCTAHZBJAHBAIOT B MJOC-
KOCTII IOJIBECHOT0 NOTOJIKA. B 3T0M ciiyyae B mOMeNIEHHE NOCTYNALT TEMJIO B KOJHYeCTBe
60% or Tensa, moacunTanioro no dopmyae (10.9).

Tennonputoxn ot marepuanos. [lna msconepepabarbiBaioulHX [eXOB H UEX0D
nonydgabpuxaTos,

Qu=me(ly—1y, (10.10y

rae Q,, — KosyuecTBo tenda or ofpabaTniBaeMuix MACONpolyKToB, KBT.
m — macca ofpabarbaeMulX MACONPOaYKTOB, Kr;
¢ — yaeastan temoemxoctb, KILk/(kr-K) [aas muca ¢=2,72 == 3,14 xIUxk/(kr-K),
A koabacw ¢ = 2,51 x[ix/(xkr-K)];
fy B fy— navanenas W Kouewuas Temnepatypa npopykra, °C.

Hauvanbitas temnepatypa msfica 3aBHCHT OT TOTO, B KaKOM BHJE OII0 NOCTYNacT B
uex na mepepaGoTKy (OXJaXKJeHioe HAH NapHOe),
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OxnaxneHnoe Msco npu nepepabotke Harpesaercs ot 4 no 12° C; cnenosaresniio,
110 BOCNPHHHMAET YacTh BHAENEHHOrO B MOMEUIEHHH Tensna W B STOM cJiyyae BXOAHT
ypastienue Tensiosoro 6ananica co 3nakoM muiyc. [Tapuioe e MACO oxaaxaaercs ¢
6 a0 12° C u, cnenoBatenbio, BheNsieT Tenao B npouecce ero obpatorki. B stom cny-
Je 3uaveHne Qy OyHET NONOMHTENbHEIM.

Jns npennpustuil ofiecTeenioro mitauns ofbexrami 06pabOTKH ABASIOTCA ro-
1une 6013, BLINeYerble H3lleaiiss B KOWJAMTEPCKHX neXaX, OCTHBAoman mila B
‘eACHIBIX 3aJ1aX, 3 TAKXKE MACONPOAYKTH, 00palaThiBaeMbie B XOJNONHRIX HeXaX.

TensoBu genetins o7 OCThBalOWEN THULH MOXIO UPHHATE Q == 17-+ 25 Bt na
oro noceTrHTtens.

TennonpuTokH uepes orpaxpexds. TennOnpHTOKM Yepe3 MaccHBilbie OTpaielins
IPEAETISIOT TAK 3Ke, KaK M [Tl XOAOMNAbiIHKOB (CM. uacth 1, raasy 3). [Toaromy anecn
AMIBeleHH TOJILKO AaHibe 110 TEHJA0NOCTYMAENIISIM YePe3 CBeTONpo3paunbie orpaxae-
;8

Texundyeckas XapakTepHCTHKA BHTpaxel U CTEKN0MAKeTOB lipupeiiena B Taéa. 10.3.

Ta6nwua 103

Koshduunenr rennonepegaun
Yueno Paccronune
CreTonpoapasHbie OrpasxgeHns CTEKON MENAY CTeK-
NaMH, MM
Br/(us-K) KKan/(M*.4-°C)
\rpuHa
C OMHaDHBIM OCTEKJenHeM 1 — 6,70 5,75
CO cnapeH’biM OCTeKaeHHeM 2 70—100 2,68 2,30
€ neofyLIM PAINE/TLHEIM OCTEeKAelHeM 2 450—600 2,45 2,10
eKJIONaKeT ¢ ABOHNHLIM OCTeKJeHHEM 2 10 2,30 2,83
) e 2 15 2,70 2,32
» 2 20 2,74 2,35
¢KJIONAKeT C TPOMHLIM OCTeKAeHHeM 3 15—20 1,9 1,7
a
C OAMHApHBIM OCTEKJleHHeM 1 — 3,3 2,9
CO CnaperitbiM OCTeKAeHNeM 2 30—60 2,0 1,7
¢ ABONHLIM paspenbHbIM OCTexJieHHeM 2 75—100 1.9 1,6

JipyraM 3anosigHTeseN CBeTOBLIX NPOEMOB COBPEMEHIBIX 3RanMil SBASIOTCS MyCTO-
Jble CTEKAHIIBIE BJOKII C repMeTHYIIO 3aKPLITOll NoA0cThiO. TennoTexmiuecKie xa-
{KTePHCTHKH H rabapuTHble pasmepsl OsnokoB npiiBeneunt B Tabn. 10.4.

Ta6anoa 10.4

Kosbduuuenr rendonepensus

Ta6 [
B ROupTite fasaei (s X
Br/[u?.K) kKan/(m1.9.°C)
oKameplibift 19419498 4,3 3.7
(HOKamepHu it 194 % 194 X 60 7.2 6,2
oKaMepubiit 294294 % 908 3,7 3,2
syxKamepHuft 19419498 3.2 2,7




TennonpHToKH oT coaneuHoll papnaunu. TenaonpHTOKH OT conHeyHORM pajHauHH
Qpan (B BT) B KonpnuHouupyemoe nomemenHe CKNajLBAIOTCSA H3 TEMVIONPHTOKOB Yepes
M2CCHBHBIE OTPAXK LN NS 31aHNA (CTEHLI, KPOBAH, NOKPHLITHS H T. M.) H TEMJIONPHTOKOB
uepe3 CBeTOBLie MpoeMbl (OKHE, BHTDHHH H T. IL), T. €.

mace cBet ’ ' )

Qpan = QU2S° + QS22 (10.11)

Jlns KouAHUHOHHDY eMbIX MoMelned it Qpay. PACCYNUTRIBAIOT TAK M€, KaK H 15 X0~

nonuabiukos. Hinxke paccmaTpHBaeTCs MeTOAHKa OmpejefieHHsi TenJonpuroka or

pajial{i TOAbLKO vepe3 CBeTOBbe NpoeMbl 3faunii. Beauunuy aroro tensnonpnroxa

baz (B BT) DOACYUMTHIBAIOT OTAEABHO AN Kax[0H CTOPOHH CBETa 10 METOAY,
npeanoxeriiomy [1. 10. TamGyprowm;

co = Qox F %, (10.12)

rie Qo — YAeabHuW{I TenJIONPHTOK OT ConMAedHofi pagHallMA Tepe3 OKHA ¢ ONHHADHLM OCTeKAenHEM
B JepeBANHLIX pamax, Br/m?;
F — nyiowags cBeroBOro npoema, M?%
. ©— Kosdqupuunent 3aTelleHusl, YYHTHBAOMINA BAMAHHE 3aTenfoulero ycrpoficTBa Ha yMelb-
IleHHe KoJMHM4ECTBA TElIONPHTOKA pajuanHefi.

3nauedns KoapPuuHEHTa T NPHBENeHbI HHUKe.

Kosuipoky . . 0,95 .
Mapkuant 0,75 i
JKanosu, noGenKa OCTeKJEHHA, WITOPa Has
pyxHas 0,70
Ilropa °
BUYTPeHHAN NPH OTKPHTOM OKHE . 0,65
MeXAy fepenaetamu 0,50
BHYTPEHHAN NPH 33KPHTOM OKHe 0,40

3atensaioniue ycTpoOiiCTBA MOrYT 3IIaUHTEABIIO YMENBUIHTL KOMINMECTBO Tenaa, Mo-,
CTYNAIOWEro B KOHAHIHONHPYEMOe NOMeLlertHe 33 CYeT COHeunoli paaHamiti, B pe3yib-
TaTe uero CHINKAlOTCs KaMHTaJbHbie 3aTParsl 112 YCTPOIiCTBO CHCTEMBI KOHAHUHONH-
pOBaHMSL BO3AYXa H PAcXoilbl MO ee 3KCHAYaTaiHH. :

3uauenna Qg Aaubt B Taba. 10.5.

Ta6nuuwa 10.5

NMortok Tenna or comteunohl paairaniu (B BT/M') no nepuonaM rona u CTOPOHAM CBGTE
Teorpaduuec- wionb (TenAauit nepnoa roaa) Acka®ph (Xog"ﬂ*"““ nepion
K& 1 ypo- roas )
Ta,
C ¢B, C3 B, 3 0B, 103 10 B, 3 0B, 103 10
36 58 165 315 200 270 230 350 350
40 58 165 315 220 245 220 350 350
44 58 165 315 270 300 210 350 360
48 58 165 325 270 300 185 340 360
52 70 165 325 290 300 165 315 350 -
56 82 165 340 300 300 140 280 315
60 93 150 340 325 340 105 210 245
64 105 140 340 340 340 70 115 130
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NMpumenanna: |. [NpuBeflente B Tabanle BeAHuuHb cJaelyeT YMHOXUTH 113 {tonpaBounbiit
adrenT; aan okOH ¢ aBOMIWM OCTeéKaenueM W pepeBailybiMu  pamMamu — 0,62; gas okou ¢
nofideiM OCTEKAEHHEM H BHTPHII B MeralHuecKHx Nepemierax — 0,7, ANA OKOll ¢ OAHUADHHM OC-
KJCHHEM H BHTPHH B METaaNM4eCKHX nepenserax — 1,25, .

2. TensionpHTOKH yepes oOCTeKJeHHLe MOBEPXNUOCTH, OPHEHTHPOBAlUNME 1A ceBep, B KYpCOBHWX
JOBKTAX MOXHO He YUHTWBATb.

TennonpHTOKK OT conedHoll pagHausi MOACYHTHIBAIOT AAsS KAXKAOTO KOHAHILIIO-
1PYeMOTO noMeuleHis W CBOAAT B Tabauuy, Gopma KOTOpOH npHBejeHa MHXKe,

Croponu Tun (1""’"““‘?’ TenacupnTok | kosdipumnent QcReT g
- nomeweNun csera ocTeK neunn Cheronoro fne Tuta. IuTEHENHN, < pan *
. npocua, M3 10.5)

3a pacueTHyi0 BENHUHHY NPUHHMAIOT MAKCHMAAbLHHA TeMJONPHTOX B JAHHOM MO-
CILEHHH. :

K noayueniomy pacueroM Qpay AOBZBASIOT KOAHuecTBO T, MOCTynaloulee
‘pe3 o6syuaemble MACCHBLLIE OTPaXcACHHS, B [10/1y4aioT OKOHHATENBHYIO BEeJHYHHY
‘NSIONPUTOKOB OT COMHEUNMON palHalliy,

TennaonpuTOKH 0T HHOMALTPAUMH W BeHTHUARLMOMHOrO Bo3ayxa. Hubuaprpangeit
I3BIBAETCA NPOHHKHOBEHME {IAPYIKHOTO BO3JYXa BIIYTPb 3aHINA uepe3 HerJoTHOCTH
1IAPYMHBIX OrPaXiIeHHsAX H Yepe3 ey B OKHAX, 8 TAKiKe NPH OTKphIBat i apepeil.
I1aKO B KOHJIHIIMOHIID YeMbie foMelleH s o6buiio NOAaIoT Bo3ayxa Goabiie,ueM yaa-
AOT 13 HHX. B pesyasTare B nomewenisix cos3naercs u3buITOUHOE nasetne (noanop),
peIATCTBYIONEE TMPOHHKHOBEHHIO BO3ayxa ¢ Huduastpaimeit. [Mostomy B Kyp-
JBHIX H AMIVIOMHBIX MPOEKTAX TeNJONPHTOK OT HH(HALTPALHH MOXHO NPHHHMATDL
ABHHIM HYJIO.

Ecan B XoHAHUROHIIpYEMOe noMelleHHe MOAAETCst BEHTIAALUOHIIBIA BO3AYX OT OT-
~AbROIT NPHTOYHON YCTaHOBKH Oe3 fipelBapliTeNbHON TeNNOBAAKHOCTIION 06paboTKi
.0, OH MPHHOCUT C coBOfi TeNJO H BAAry TOUHO TaK )Ke, KaK BO3NYX, NPOHHKAIOWHHA C
npHabTpanHeil. :

B 3ToM cayuae TennonpHTOK OT BellTHAALMOHHOrO Bo3ayxa (B KBT) nopcuuteiBa-
r no d¢opmyae

N Quenr = Loeur p (lu — 1), (10.13)

@ Lpeyr — KOANYECTBO BeHTHAAUHOINIOrO BO3ayxa, M3/c;
p — NJOTHOCTL BO3ayxa, Kr/md;
fy, g — YReJNbHAA SHTANLNHA NAPYMKHOro BO3gyXa W Bo3ayxa B momentednn, xIDx/kr.

OMPEIEJIEHME CYMMAPHOA TENJOBOR HATIPY3KU

Onpenenss CymMMapHyio TEMIOBYIO HATPY3KY HA CHCTEMY KOHIMIMOHMPOBAHHUA BO3-
vxa no Qopmyse (10.1), HeoGX0AHMO YuMTBIBATb OAHOBPEMEHHOCTb TENJONPHTOKOR
¢ PasAHYHBIX HCTOYHMKOB. Tak; TenaonpnTokH# OT conHewwoff paanamii B Anesnoe
peMA MOryT He COBNajath MO BpeMelll ¢ TEMJIONPHTOKAMII OT OCBEWEHHs BeyepoM.
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* The Wypy — BJAroBLIfENEHHE CAHOTO uweJOBeKa, Kr/C,

B sTom cayuae onpeaensioT BeAHYHRY o0eHX HArpysoK, HO B pacue? MPpHHUMAIOT TOJIb-
KO onny M3 HUX — Gonbinyio. [TockonbKy oTRensHbie cocrasnsiouiie Tennaosoro Ga-
NaHCa B pa3/HUHLIE MEPHOJIL! rola BXOAAT Kak CO 3HAKOM MJIOC, TaK M CO 3HAKOM -MH-
HYC, TenoBoOH 6anaic KOHAHIMOHHPYEMOro NOMEIEH s COCTABASIOT KaK /s NeTHEro,
TaK H JAs 3HMHEro MepHONOB roxa.

®opma cBoOpON pacueTHOM Ta6AunbI TEnjao- U BJAATONPUTOKOB MPUBEAEHA HUKE,

Teononputokn 1Q, kBt BrnaronpHTokn LW, kr/c ’
@ . 5 .,
F § |==x X £
13 Ed gz ®Q g
Q. Yy o =3 X .
a o ] 2 PR =4 x x =
R E b ] S gE 3 X £ ] Npumesa-
g o o 52 g zo - | 8 3 g Hue
= I~ =20 = o
£ | 5 £q g g3 £« | O= ¢ | & [ 5
S (88| 5|8 |52 (%% |z E(E |s|z|:l:
=1 as X g 2 = HES ® 5 5 < 2 o] H &
@ a8 o % ] o® BT ® E oqa 38 2l ol &1el = = [
H 29 28 ] rE | dEs= Eg rEo A =l | B|S|E|E|E
U ] F vl ~ ™ e
e | £3 | 25 5|58 | s%2| 58 | 68%| &5 |55 6]86]8|6]E

ONPEJEJEHHE ‘BJIAroandHon . B

H i
'

/c)

Baaronpuroku ot monel. Koauuectso Bnaru, Bbmenﬁemou monsMu, W, (B'

NOACYHTHIBAIOT NO Q)opmy.rle

. o . o
Wi =Wqen n, o ([0 14)
n — uncno Jogell B NOMeleHHH. X ‘

BJIBI‘OBbIlleJIeHHﬂ B 33aBHCHUMOCTH OT Temneparypm BO3/lyXa B nomeulemm H pOlIa

BuinosnsieMold paboThl nmpuBeaeHn B Taba. 10.2.

Bnaronputoku or MatepuaioB. Ha npefnpusiThax niurauus OCHOBHBIMH  11CTOY-
HHKaM}t BAaronpHTOKOB siBJISIOTCs OCTHBAIONIAS! MHINA, OTKPLITHE MOBEPXHOCTH KacT-
pioaib H T. 1. KostiyecTBo BAaronpHToKoB 0T NHILH MOXKHO OpHEeHTHPOBOUIIO NIpHHHMATE

— -8 .
wy = 20.10"* xr/c ma opHo  Oocajounoe Ta6nuua 10.6
MecTo. Baarosbiesenus ot Kacrpiomb yKaaa-

u B Taba. 10.6. Koausectao

Jinst npennpustuit o nepepaGotke Msica Ko-  Ewoers | Tlaowaas | wenapmouciics
JIYECTBO BAATONPUTOKOB MOXHO MPHIHMATL MO newn | napewss, ut | w 10% ke/c
yneabiroit parpyske na 1 M* nona. Tak, ans . : —
nomgueillnm l;omrlepe;/)aéon(e napworo  Msica 25 | oge |owimr
wy = (11 17) Kr/(M*-C), @ Jns CymmioK 250 0,50 | 456
konGac (30 = 50) 107* kr/(M*.¢). LT e s e 400 0,74 6,40

Bnaronpuroku ot uHdHaAbTpauur. Bnaro-
NPHTOK - OT HWHQHIBTPAUHN depes IHeNH B .
OKHax i Apyrie HENJOTHOCTH MPUHUMAEM PABHLIM HYJIO, nocxonbxy BKOIIIIHLUIOUH-
pPYeMblx DOMelleHAX NOAAEPIKMBAIOT M3OLITOYHOE JaBJeHuHe BOSAyXa.

199



BaaronpitoK ¢ BeHTHASAILHOHHBIM BO31YXOM, NOAdBAEMHIM B NoMelletiHe Ge3 mpen-
BapHTeNbHOH TeNNOBAAKUOCTHON 00paboTky, onpeaeasior no gopmyne

Weetrr = Lacur p (dyy— dn), (10.15)

rae dy, dy — BNarocofepanHe HapyXHOro BO3AYXa M BO3AYXa B fioMellleliHH, Kr/Kr.

BbIEOP JIAPAMETPOR H KOJINYECTBA BO3NYXA,
NOJABAEMOIo B NOMEMEHIE

Ecau B noMewenun ¢ tensoshjieneiiissMi TQ 4 BaarosuieneHusamn LW BuIKAIO-
UHTb YCTaitOBKY KOHJHUHOHUPOBAHNSA BO3JlyXa, TO €ro napameTpbl GYAyT H3MeHsaThCo.
Tax, B Tenawil nepioj roaa TemnepaTypa, BAaAHOCTb I SHTAALMIIA BO3AyXa HadlyT
YBEJAHYIIBATLCSl H OH W3 COCTOSTHMSA, XapaKTepHayemoro Toukoit /1 ua d—i-puarpamme
BA2XKHOTO BO3AYXa, Mepeiiner B cocrosaxne /T, (nynxripuas aAxmns Ha puc. 10.1),

s Tlpouecc atoro H3NeHeHls B ”d—t'-uuarpamme

! §l "7’ Q@/ nsobpaxkaercss npaAMoil  anuuell, npoxoasuwed

wp N ,5@“ uepe3 Toyky [1 mop yraom, coOTBETCTBYIOULIM

/ BeJiHYMHe TelNOBAAXHOCTHOTO OTHOWEHUS €y

no ypaewennio (10.3). 3navenun e, wanecenbl

B d—{-puarpaMMe B Blle [(yuKa [OpAMbIX,
cxonstuuxca B ToyKe { = 0; d = 0. .

YrobLl TeMmepaTypa I BJAXHOCTb BO3AyXa
B MOMeuiertHl  He i3MeHsiAHCh  (T. e. yToOH
noaoxetie TOuKH J] Guin0  11eN3melitibiv), B
noMewmene HeoGXOAHMO MOAATb BO3AYX C TaKM-
MH mapameTpamit (touka B), utoGui nocae cmette-
HHUAC BO3JYXOM, COCTOAHIIE KOTOPOTO Xapawre-
pusyercs Toukod [I,, B nomereiii Biosb yc-
4, TAHOBHJICH 33JANIILE MAPaMeTphl (rouxa [1).
~% B neTnee BpeMs ANA 3TOTO MOJAOT  Gonee XO-

T & . aoauui 1 Gonee cyxoft Bo3ayx, a 3umoit — Go-

.:.l \g \%'o \ see tenantit o Baaxuuiii. Touxa B poaxua ne.

}KAThb Ha TOR e nNpsAMONl C HaK/OHOM, COOT-
Puc. 10.1. U3o6paxenne npouecca H3-  BETCTBYIOWMM €, (1eTOM — HIKe TOUKII 11, a

MeHeHHs NapameTpoB BO3RYXAa B KOH-  gyymofy — Bpine tiee), TaK kak TOALKO TIpH 3TOM
AHUHOMHpYEeMOM nNOMelletHH B d—i-

at

2500

-RMArpaMMe BAZKHOIO BOIAYXA YCNOBHH nOCJe CMeuleHHs BO3ayXa C COCTORlIH-
aMu B u I1; MOXHO NMOAYYHTb BO3AYX C COCTO-
Auem 1.

[Monoxetine TOUKH B Ha JAHHIIN ¢ HAKJAOIOM, COOTBETCTBYIOWHM ey, OfpefleNineTCs
NONycTHMO# pasitocTbio (nepenajoM) Temneparyp Af npHTOuLOro BO3AYyXa H po3ayXa
B noMeteH v (paccrosiimne mexay troukamu B n 7). [epenan temnepaTyp Bu6ipaior,
UCXO[A M3 NPHHATOrO cnocoba pacnpejeneHHs BO3AyXa, a TaKKe B 3aBIICHMOCTH OT
BBICOTHI MTOMCLUEHHS. .

Iina ToproBuix 3anaB npeanpuatuil obuiectBeHHOro mutauua Af=4-=- 10°C.
Jina npou3BOACTBeHHLIX NoMelweHHil 0PH mojave Bo3dyxa B pabouyio sony Al =
= 6 = 9°C, a npy nozgaue BO3AYyXa NOA MOTONKOM AOMYCTIIMAS1 pA3HOCTb TeMAepaTyp
MoxeT OuiTh yBesanuena no 12—14° C (MeHblutie 3HauetiHst COOTBETCTBYIOT noMette-
HHUAM € BLICOTOR RO 3 M).
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KosuuecTso Bo3fyxa, KOTOpoe HEOGXOAHMO MOAABATL B KOHAUIHOKMPYeMoe rome-
wiene, ONpefeastoT OOLIYHO M3 YCNOBHS YJaJeHus TenJONpHTOKOB:

L_=__PEGPQM . (10.16)

rae L — RonuwecTBO BO3QYXa, NOAABaeMOro B nomelnenue, M3/c;
p — NAOTHOCTL BO3NYXa npu f = f, Kr/mY;
Cp — YAE/IBHAR TEIJOEMKOCTH BO3RYXA npH t = ty, wK/kr;
A{— nonycTumad pa3nocTb Temneparyp,

THABA 1 _
BBIBOP CUCTEMEI KOHJUITUOHNTPOBAIIIA BO3YXA

Cucremoli Kouauuuonuposanus Bo3fyxa (CKB) naawBaoT KoMmnJieKe TeXHHYECKHX
CpeACTB A5l TOJEPMKAHHS B TOMEeHUSX 3aJaHHBLIX NapaMeTpoB BO3AYyXa.

[Mapamerput BHYyTpeHuero Bo3ayxa (TeMnepatypa, BAaXHOCTb, KOHUEHTPalHs Bpej-
HBIX ra3oB) HIMEHSIOTCH B Pe3yJIbTATE HAPYIUCHHs TEMIOBOro, BAAXKHOCTHOrO H raso-
Boro GanaHcoB nomenieHus. B JsieTHee Bpemsi B ToMelleHHe TOCTYNaoT W3abyTOYNOE
TeNnJIO # BJara, NO3TOMY AJIA NOJUEPXKaHNsA 3aJaHHBIX NapaMeTpoB BO3AYXa HX HYXKHO
yaaasth 13 nomemieHHs. OGBIMHO 3TO OCYUIECTBJSETCS NyTeM NOJAYH B NOMeEIICHIe
6osiee XON0ANOrO H GoJlee cyXoro (C MEHBIUIMM BJAArocoAepXaHHeM) Bosnyxa. Eciu
riapaMeTpbl HapYXIHOTrO BO3AYXa cOOTBETCTBYIOT 3THM TPeGOBAHUAM, TO 3ajaua pemna-
ercs nyTeM YCTPOfiCTBA cHCTeMb! OGIIEOGMEHHOR MPHTOUHO-BLITAXHOA BEHTH/SIHIL
Ecan xe TpebyeMbie napaMeTph! He MOTYT GbiTh ofecneuensi cpeficTBaMi BEHTHASUHH,
NpHMEHSIOT YCTPOiicTBa A8 JOTIONHHTEJLHOTO OXNAXAEHHS W OCYlleHHA Bo3ayxa.
B 3umuee spemst, 11a060pOT, HMEIOT MECTO MOTEPH TETJIa H BJATH Yepe3 Orpaxjaloiie
KOUCTPYKI MU 3AaNHil, TO3TOMY BO3LYX HEOGXOAUMO ROMOJHUTENbHO HArpeBaTh W YB-
JAXNATh. YMelbUIEHHE KOHUEHTPANNHN Bpe KX Ia30B JIOCTHraeTcs myTeM MNOAau
B MOMEIIeHHEe HHCTOrO HapyXHOro Bo3dgyxa (obuiecOmeHnHoill BenTHAALHMeH).

OcnosubiM saementoM CKB aBasieTcss KOMAMLHONED —— annapaTr A/ TEmIoBax-
HocTHOH o6paGotki Bosgyxa. Kpome toro, CKB Bk/ouaer B ce6s ycrpoilcTBa aJst
nofaun o6paGOTaHMOTO BO3yXa B noMeuienue, Jas 3a60pa HapyXHOTO BO3AyXa, BO3-
AYXOBOJbI, TPYGONPOBORB!, 3pMATYpy, MPHOOPH ABTOMATHKH,

B saBucnMocTH OT o6bema M na3nauenus nomeumenuss CKB moryt OuiTh pasuofl
caoxiocTi. B npocrefiiem cayyae ouy MOryT BK/ouaTh B ce6st TOILKO HEKOTOPHIE HI
TiepeuliCieHHbBIX 3N1eMENTOB, .

B saeucumocTH ot Hasnauenust CKB noppaanendiores Ha xoMpopTHLIE H TEXHONO-
ruyecKye, . o

Komgpopmusie CKB cayxaT anst NOANEpHKAHUA B KOHINITHOKUP YeMBIX TIOMELIEHHAX
MEeTeopOJIOTHUECKHX YCJIOBHl (TeMmepaTypb!, OTHOCHTENbHOH BJIAXHOCTH, CKOPOCTH
JBHXEHHS W YHCTOTH! BO3JlyXa), HEOOXOMHMEIX JJisi XOPOLIETO CaMOHYBCTBHS mofiel.
K num omocsites CKB ang xwaniX ¥ obuiecTBeHHBIX 3RaNUH, KMHO, TeaTpoB, pecro-
pPaKoB 1 T. M.

Texnonozuteckue CKB cnyxar st nopsepaiis MeTeopOJOTHUECKUX W HHBIX
ycloBuil, 11e06XOIHMBIX 1JIRt OCYINECTRNEH HS KAKHX-JIHO0 TeXHOIOTHYECKUX POIECCOB
K uim otrocsitess CKB 115 1exoB npefnpusTHil TOUHOrO MaIHHOCTPORHUR, 1A Ka
Mep cO3peBanls ChIpOB, CYIIKH Kobaac, nexoB nepepaboTku mMica H T. n. OAHAKO np!
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npoextuposanuu Texuoaorugeckux CKB aas nomemiennit, rae Haxoaarca JwoiM, 1neo6-
XOIMMO TaKXE YUHTLBATH CAHUTAPHO-FHrHeHHYecKHe TpeGoBaris.

B 3aBHCHMOCTH OT pacrionoxeHMst KOUJHLIIOHEPOD NO OTHOIEHIO K KOWJHILIO-
aupyennin momenieniam CKB noppasgensniorcs Ha Mecmuble, B KOTOPHX 06paGoTka
BO31yXa TNpPON3BOANTCA JEUeHTPANH30BAlHO C MOMOILLIO aNNapaToB, PasMelaeMblx
B CaMOM KOHJIHINIONHPYEMOM NONCIUIeNINI, H 4eHmpPanbHote, B KOTOPLIX BO3NyX o6paba-
THIBACTCSl LEHTPAJIN30BAHNHO Y TMOAAETCA B KOHAHILIOHHPYeMOe noMeuleHue HJi rpyn-
ny nomeulendit mo cHcreMe BO3AYXOBOMOB.

B 060i1x cayuasx KOHIHUHOHEPH! MOTYT OLITh @8monomHubiAL, B KOTOPLIX yCTpofi-
CTBa I/ NOJYUYeHMst TenNa ¥ XOJ0Ja BCTPOElbl B KOUIMILHOUED, H HEABIMONOMHbIMIL,

K KOTODbIM Temo- N XAaloloCHTENb [OA-

y 7 BOLATC OT HEHTPAJbIIBIX MCTOUIHIKOB.
1:% y Kpome Toro, B ofoux cayyasx KoHAH-
v 3 nuonepw  Moryt  GuiTh aepe2uposantuimy,
T. €. CMOHTHDPOBANHLIMII 110 onpeaefennon
I—tﬂ - H -6 cxeMe mHa 3aBofie-usrotroButeéne, H cbop-
£ "H / "J ? HbiMil, MOHTHPYEMBIME 1A MeCTe H3 OTI}EHb-
o (WO ] HbiX 3/IEMEHTOB B COOTBETCTBHH C TPOEKTOM.
Umerotca  Ttaxxe cMewannne CKB, uan-
Puc. 11.1. Mectnan cucrema Kowgnus- piMep  MeCTHO-1IIeHTpanbHbie, B KOTOPBIX
OHUPOBAHHA BO3AYXA: 0o6paboTka BHYTpeuiero BO3[QyXa OCYUIecT-
Gomoh mentnnan 6 “_"‘,’1‘,’,{,“"3“:‘"*’,‘:&?“"‘";:"; BJSICTCSL B MECTHHX BEeHTHJIATOPHLIX HWAH
nNOMOUBI0  KoMAMUUOHEpa; ! — npiTouan 3XEKUHOIHbIX arperaTax, a BeHTHAAUMOMNLIA

BeHTHAAILROH KA YCTAaHOBKA; 2 — BuITRAKIAN
BEHTHAAUHOHHAA  YCTAHOBKA; J — MecTHWR BO3YX 05paﬁaTblBa(§TCﬂ B IEHTPaNbLIIOM
xonauinonep; P — peudpKyIAUHOHHBA BO3-

ayx: H— nupymuud  soanyx: 8 — soagyx. KouanHoHepe W 1O BO3NYXOBOAAM MOMRO-
nogapaeMuifl  BERTHAATOPOM  KOlAHUKollEpa JAUTCS K KaKAoMYy nomewier Hio. K[)OMC TO-
(npatouIuh SOSMYED: Y UMY YAME 10, K KaWJIOMY Arperaty OT NEHTpAbilbiX
aATOPOM, CTANUHNIT NOJBOAHTCA XJaJOHOCHTENb (XOA0A-
Has BOAa) M TenJogocHureab  (ropsvas

BONA).

Ecau Bo3yX OT KOHAHUHMOHEPA K KOHIHIIOHHPYEMOMY TIOMEIEHHIO TOAaeTcst no
onHoMy BoanyxoBony, to CKB uaswmBaercst odwokanaaswod. Tlpu nojaue Boanyxa or
onHOro KouaHnnotiepa no aAsym BosayxoBogam CKB naswiBaeTcs dsyxxawarsHoli.

B 3aBucnMocTH OT JaBieHus, CO3aBaeMoro BelTIAsTOpoM Komanuuonepa, CKB
MOTYT ObiThb HK3KOro AasneHus (no 10 MIla), cpeanero (ot 10 no 30 MITa) i Bricokoro
(6onee 30 MTla).

But6op CKB 3aBHCHT OT ouenb MHOrIX (laKTOPOB; KAMMATUGECKIX oco6euuocreﬁ
MEeCTHOCTH, TpeGyeMbiX BHYTpeHHIX NapamMeTpoB, 06BENMA H PACTIONOKEHHS KOHAHILIO-
HHUPYEMBIX MoMelelil, CTPOHTebHbIX KOHCTpYKunil 3nanus u 1. A. B konedanom irro-
re Boi6op CKB 1 KaAIOT0 KOHKPETHOTO CAyyasi HY’KHO JenaTs 11a OCHOBAHHH TeXUH-
KO-3KOHOMHYECKOTrO COTIOCTABJNEHHS PasJiHufipiX BapHaHTOB, OQHAKO paj oflHX pe-
KOMEHJauHili MOMHO CIenaThb Ha OCHOBAHHN HAKOMJEHHOrO OMbTa NPOeKTHPOBA-
HHA.

s KCHARLMCHHPOBAINR BO3NYXA B OTAE/NbHbLIX HEGONLUTHX NOMEWEIHSAX, Ka6u-
HeTax, 3a/ax 3aceleniit, obelenHbIX 3a71aX CTONOBLIX, Kade naomanibio 1o 200 M® nau-
Gonee yenecoobpasno npumentnTb Mectiyio CKB ¢ HcnonbaoBaHueM aBTOHOMIBIX OKOII-
HBIX H WIKaGHBIX KOHANIHOHepoB, OJHAKO TP 5TOM CAeJlyeT YYNTLIBATH YPOBEHb IyMa,
CO3/1aBAEMOro 3THMH KOHIMLMOHEpaMIH, H COGCTBEHHLII YPOBEHb lIyMa B KOILAHI{HO-
HUpyeMom nomeitieniti. Ecar nocaepunii 10CTaTOUHO BBICOK, YTO UMEET MECTO B CTOJNO-
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Bbix, MArasuHax ¥ 0p., KOHJILIOHEP MOXHO pacrofnaraTb BHYTPH KOHIHUHOHUpYe-
Moro nomettietinst. B npoTiisioM cayuae coapanne mecthol CKB cramoatcs nemena-
TeJAbULIM, M KOHAHIHOHED BLIHOCAT B NOACOGHOE TNOMeUIeHHe.

Ecnn xonpnuuoniipyeMoe noMetlienHe o6opynoBaHo cHeTeMoil obteobMenHof Ben-
THIASUKH, KOUAHUHOHED MOXKeT paBoTaTh TONBKO Ha peuupKYJSuHOHHOM BO3LYXe
(puc. 11.1, a).

Oxanako B 60JLIIMKCTBE C/1Y4aeB HapYXHbI BO3JYX NONACTCS HENOCPEACTEEHHO K
xounuunonepy (puc. l1.1, 6), nockoabky 270 no3Boaser paboTaTh C NEPEMEHHBIM KO-
JIMYECTBOM HAPYXHOTO BO3AYXa B NEpPeXOiHble NMEPHOAH rofa M OCYuIeCTBASTL pas-
JAuYHHE cxemul 06paGoOTKH BO3nyXa.

y ~YH P .—
i 24 N RN

8 8
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Puc. 11.2, [leuTpansnan OiHOKagaNbHaAR CHCTEMA KOURHUHOHHPOBAHUA BO3RYyXa:

a — OAHOBEHTHAWTOpPHAR; 6 — AByXBeHTHARTOPHAA, [ — BO3AYMHHLA GUABTP; 2 — CexlMA nepBoro Nofo-
Tpess; 3 — ppomMLIBNAn Kameps; 4 — HECOCHER YCTANOBKA; § — CeKilu# BTOPOro nojporpesa; 6 — npuTod-
HBIA BeMTHRATOP; 7 — PelluPKYASLUHOUHO-BUTAXKHON BEHTHJATOP,

JInst KOHTUUIIORHPOBAHIIS BO3JlYXa B GONBUINX NPOMBIIICHHBIX H OOUIECTBEHNHLIX
3fanHAX B OTEYECTBEHHOH TpaKTHKe HanGonbuiee pPacnpoCTPAHEHHE TOMYUHIH ORUIO-
Kadanbhble HenTpanbubie CKB Hmakoro u cpeinero Aasnenusi (pwc. 11.2). B stux
crcTeMax OGBIYIIO NPHMEHSIOT COOPHbE CEXUHOHHbIE KOHIANMONEPLI NPOU3BOMNTEN -
11OCTBIO MO BO3AYXY 30—240 Tuic. M¥u, pasMeutaeMble B NIOJBaAaX M NOACOBILIX 1i0-
MEILIEHUAX, . BOAN3HN 06y HuBaeMEIX HMH noMetten#ii. TI0CKObKY CKOPOCTb BO3Ty X
B CHCTEMaxX WH3KOro NaBJeHHst CPAaBHHTENLHO HeBenuka (6—10 M/c B Marucrpansx o
3—6 M/c B oTBeTBJEHHAX), CevenHe BO3JYXOBOAOB Mosydaercsi GoavminM. ITosTomy
TAKHE CHCTEMB! NPHMEHRIOT B TEX NPOMBILACIHEIX H O6UIeCTBEHHBIX 30aHHAX, IIE HMe-
€TCs J0CTaTOYHO MECTa A NPOKAaAKH GOJIbIIMX BO3MYXOBOJOB.

Ocnosuoe npeumymniectso 3tHx CKB cocTONT B cpaBunveasno HeGOMbUINX pac
XOax 11a SNEKTPO3IEeprio, 3aTpauyBaeMylo Ha HepeMellleHHe BO3NyXa, a TaKxe
NpPOCTOTe  KOHCTPYKILMH  BO3AYXOBOJIOB, BO3JYXOBLINYCKHLIX U  pPeryaupyiomiin
ycTpoiicTs.

Ecomi paccrosiune oT Konauunonepa 0 noMeitenus Hebonbioe (10—15x), 10 npu
MeHAIOT oflnoBeTHANTOpHYIO CKB, B KOTOpO#! BO3AYX RHa peuMpKysumo 3abHpaercs
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TPHTOYHBIM .BeHTHAsATOPOM (puc. 11.2, a). [lpu pa3ssersaennofi M anunuofl cerd pe-
UMPKY/ISUHOHHLIX BO3AYXOBOJOB PEKOMEHIYETCS! TMPHMEHATH JBYXBeHTWIATOpILIE
CKB, Gonee skoHOMHYHBIE, HAfIeXKHbIe B paGoTe 5 60aee YIOOHKIE IS peryaupoBaHsis
(puc. 11.2, 6).

B Tex cayvasax, Korja npokJjiafka BO3JyXOBOJAOB GOALINOIO CEYEHHsT HEBO3MOMKHA,
AR yMenbIMEHHs 11X CEYEHHS CJefyeT YBeJHYHBATh CKOPOCTL IBHXKEHHS BO3NyXa
(no 20—30 m/c B MArucTpaasx), a 370 MPHBOANT K 3HAUUTE/bHLIM NOTEPAM HANOPA 11
BhI3LIBaeT HeoOXOMIMOCTh B YCTAHOBKE BEHTHAATOPOB Bhicokoro jasnenus. CKB Bui-
cokoro faencuus Aopoxe CKB uu3koro paBaesiusi KaK no KanurtadbibiM, TaK I 110
3KCNAYaTauHOHHbIM 3aTpaTaM. Omiako HX NpHMeHeHHe B XXHAbIX MIIOrOKOMIATIILIX
3fannax KOMneHcupyercsi 3KOHOMHefl poporoctosuieil naowanan. [lockoabky B
GONBIIHX NOMEIeHHAX, a TeM 6oJee B KaXXOM U3 MHOTIX TNioMewlern il HCTOUHNUKH Tell-
JI0- ¥ BJAroBhIICEHHI pacnpeencHbl HepaBHOMEPHO, TOYHOE MOJlepKaHue Temre-
PaTYpH ¥ BI2XKHOCTH BO BCEM KOHAHUMOHHPYEMOM 06BeMe BO3MOKIIO TOALKO TIPH Yc0-
BHII IeICHUST er0 Ha OTICALHBIE 30HK! (30HHPOBANiHA) C YCTAHOBKO{ CaMOCTOSITENBHBLIX
YCTPORCTB /15 Pery/AHpOBantsg NapaMeTpoB Bo3JlyXa B Kaxaoli 3oune. [lpocrefimun Bu-
NIOM 30HHPOBANMUS ABJAETCA YCTAHOBKA OTAE/bHAIX UGHTPAJLHLIX KOHANUHOHEPOB Ha
Kaxaywo 3ouy. [lpu 3ToM 3008l MOxer ObIThb 4YacTb o6beMa GONBLIIOTO 1eXa
(puc. 11.3, a) MM60 Kawaptit 3TaX MHOrO3TaXHOTrO 3/lanus. B 3lanusx ¢ 6oabliofl mio-
L1A/1bI0 OCTEKJIEH ST, T/le CYIIECTBEHHOE 3jayeH e HMEET Harpy3Ka OT CoJHeuHOIl paana-
b, KOTOpas 3aBHCHT OT OpHeNTALHK CTeH N0 CTPaliaM CBeTa, MacTO NPHNEHSIIOT NATh
30MANbHBIX CHCTEM: YETbiPEe CHCTeMBbl MJs TIOMeHleHHH, NPHMLIKAIOMMX K KaxAofi 13
HapYAMMBIX CTeH, H OJiHa — JIAf BHYTpennux nomeutemti (puc. 11.3, 6).

Ecai KoaHuecTBO KOHAWUHOHHPYEMLIX 30H WJM moMewexnil; 1efonbiioe, TO Biec-
TO YCTAauOBKH OTAE/bHLIX KOBIHIHMOHEPOB 1A KaXkKAYIO 3011y MOMET PafcTaTh OfnH
o61nil KOUTIIHOREP C JOTOMHHTEIbILIMII YCTPORICTBAMIL L1 peryanpobatiis napa-
MeTpOB B Ka)<10il 30ne. B KauecTBe TaKHX YCTPOHCTB MOXKIIO HCTIONBL3OBATL 30HAJblIbiE
parpesatean ¥ oxJaauteau (pic. 11.3, 6), 3acNOukH AN H3ametiennii KoJaldecTBa
BO3Jlyxa, nojasaemoro 8 sony (puc. 11.3, 2), sonanvibie penHpKynsiMONILIE Bel-
TUARTOPHbIE YCTAHOBKY, B KOTODbIE B €BOIO OY€peb MOTYT GbiTh BCTPOEHB! JOTMOMHM-
TeslbHble HarpeBaTean H OXJannTean (3okajbubie NOBonuHKH). OOGLIMHO 30HAAbHbIC
JIOBOMMHKH YCTaHaBANBAIOT B HEnocpeacTseHHON O6AH30CTH OT KORAHIUIONHDYeMbIX
nomettennit. Ecan 3T0 HEBO3MOXKIIO, MX pasMellaloT PsIOM C HEMTPaALHBIN KO-
ILHOHEPOM H COEIMHAIOT C KaKALIM NOMEIeIHEM OTAe/bHhM BO3LYXOBOAOM.

B cHcremMax ¢ 30manbHLIMHM HarpeBaTessiMIL Il OXJAgHTeNsIMM Bech BO3NYX o6pa-
6aTbiBaeTCs B LEHTPANLHON YCTaNOBKEe O MPOMEXYTOUNBIX NMapaMeTpos, a 3aTeM JO-
MOJHYUTEJILHO HArpeBaeTcs WJH OXJax[aeTCs B 30HAJbIBLIX TEeNJOOOMEHHbIX anmna-
paTax. [TocKOABKY 3TII TPOMEKYTOYHbIE TAPAMETPb! e MOTYT GLITL ONTHMANLHBIMIL 1A
BCEX 30H, YKa3aHHbIH METO/ jie Bcerfa iBAseTcs 3KOUOMHuNbIM. Xopotue pedylb-
TATH JOCTUTAIOTC NPH KOHAHHMOIMPOBAaHNN BO3yXa B 30HAX, 3HauUMTeNbHO OT/MI-
YaoLIXCA N0 CBONIM pa3mepaM (Harpy3kam). B 5ToM cayuae Bo3ayx B OCHOBHOM KOH-
JuuMonepe o6pa6aThiBaloT IO 11apaMeTPOR, HEOOXOANMBIX NS OCHOBHOI 301ibi, @ NS
OCTaNbiibIX 30H  YCTAHABAMBAIOT NOMOJHHTENbHbIE 1arpeBaTeau A OxJann-
Tesu.

INpeumymwecTsBaMi yKasanHelX CHCTEM SBJSIIOTCSl TOYHOE MOMACPHAiIHE Temrepa-
TYpH B KaxIOfi 30HE W CTabHibHOE BO3JyXopacnpejenehie B CEA3ll C [OCTOS KHOH
NPOM3BOIHTENBLHOCTLIO 10 BO3LYXY.

Otanyutenshoii ocobeunoctsio CKB, nzoGpaxennoil wa puc. [1.3, 2, siBasercs
nepemenHoe KOJNYECTBO BO3JyXa, B TOM 4lCJe HAPYKHOTO, NPOXOAAUIEro Yepe3 KoH-
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Puc. 11.3. CxeMmw SOHUPOBAHHA CHCTeM KONAHUHOHMPOBAWHR BO3IAYXa:

a=— ang GOALINHX OPOKIBOACTBERUMX NOMEMIEHHA; O — ANA KHAWK BIAHAA ¢ OOABLINOA NAOCMAALID OCTEK) e

HHR; 8 == 1138 MAOTOKOMHATHLX SASAHA OpH KAUECTBEHHOM DETYJHPOBIHHH 08PAMETPOB, &-— RAA MAOTOKOM-

HBTHHX 8ABHHA NPH KONHYECTBERNOM PErYJAHPOBAHHA NApaMeTpon; O — RBYXKAHAALHAA CHCTEMA ZIAR  MHOTO-

KOMHBTHBIX sAAHHA; [ — 30HABJbHLIA  KOUAHIHOHEp; 2 — NONOAHATENLHBIA HArpeRRTENb; 3 — AOMONHHTEABLALIN

oxnanuTestn; 4 — peryaspyemnfl BOSAYIIHNA KABN8W; 5 — RABYXKAHBALHBA CMeCHTeALHWA anansn; | — xonoa-

HaS BOAB K3 XONORKALHOR CTABHUMM, // - OTeDNNEHHEA BOAB B XONOAHABHYW CTAHUAW; [// — TennoHocHTenb —
ropavas soas.



auunonep. [1pu Madasix TenaompuToxax B KOHANUHOIIIpYeMOe nOMEILEHHe KOJHYeCTBO
NpHTOUNOro BO3Jyxa TOKe CTaHeT 1efOMbIUHM, B CBA3H C 4YeM KOJHUECTRO MojaBae-
MOrO HapyXHOr0 BO3NYXa MOXeT CTaTh MeHblle canutapuoro Mumnmyma (20 M3y
Ha ofnoro yenoseka). [lpyroii HepoCTaTOK 3ak/iouaercess BO BAHAHHM, KOTOpoe Oka-
3bIBAET W3MEHEHHE KOJIHYECTBA BO3YXa, MOAABAEMOro B OO NOMENIeHIe, Ha nojavy
BO3AYyXa B Jpyrre noseielst. UTobul cBecTn 370 BMIAIE K MHINMYMY, OPeLyCMaT-
pHBaloT YCTpoiiCTBa Ajs nojjlep:xanus NOCTOSTHHOrO CTaTHYECKOro AaBnenust BO3AY-
Xa B MAarucTpajJbBOM BO3AYyX0BOJE. .

C 370fi e uenbio NPHMENIOT CHCTeMBE C BLICOKIIM JaBJelieM BO3lyxa B Marscr-
paasix, 4ro BaeueT 3a coboli nosbilueHne TpefoBalkii K BO3AyXOBOAaM H BO3JYXO-
BBINYCKHBIM  YCTPOHCTBAM.

K npeumyutectsam cicteM C nepeMerHbiM KOJIMECTBOM Bo3fyXa (HAH Kak HX eune
1123b1BAIOT, CHCTEM C KOJHYECTBEHHBIM PEryJJHpOBaHeM) OTIOCATCS 11X 60Abluas BKO-
HOMUYHOCTb 10 CpaBHeHHIO C cCHCTEMaMI! € 30-

Le 7 — HANLHEIMIY HATPeBaTeNsIMH N CPaBHITENLHO
| ! MEHbLINAR CROAKNOCTL H3-32 OTCYTCTBHA 11€00-
‘y\\@j’”m’m XOIHMOCTH B Pa3BOfKe Ternao- i XJaJoHOCH-

L = TENA M0 NOMEelleHsiM.
8 o Onuum 13 sipexTHBHBIX CNOCOGOB  MHAH-
|} — lom BHAYaNbIIOrO  PeryjnpoBania  TeMmnepary-
=p s pBl Bo3fyXa B KaXuIoM noMelenin sBaf-

. N ! etcn  yctpoiicteo  aByxKanaassoi CKB
- g (puc. 11.3, 9), B KoTopoii oT uenTpa’b-

} 1HOro  KOuAnHonepa NpoKAafuBalOT  JBa
~(l I kauana. B ofnom Kalane ycranapanuBaior
AonoMminTeAbLLH OxJafnTeNb, 8 B IPYroM —

J AONOAHUTENbNLIT HarpeBaTeNb, MO3TOMY MO
OfIHOMY Kauany 1ofaeTcs XOJOAHBIA BO3-
; — IyX, a no Apyromy — Tenutfi. B neTHui
4 NepUOJ MOKET ObiTh  BKJMOYEH TOJMBKO AO-

e
SR
i «\y

oxJagutens. B HemocpencTBeHHO# 6/30C-

4 et TH OT KaMJ0ro KOHAHUHMOHHPYEMOro ToMe-

l -} HEHHA MJH OTAENLHOf 30HbI  YycTauaBJjlBa-

g‘ T m JOT MeCTubiil CMecHTe b, H3MEHsIOWNA no
{ I CHrHany  TepMoperyasTopa  COOTHOUIEHHE
MEKAY XOMOANLIM M  TEMJbM  BO3LYXOM,

Puc. 11.4. MeccTHo-uenTpaneuan cuc- nocrynaronuiM H3 KaHanoB K JAnIoMy 1o-
Tema KOHAHUHONIPOBAHNUA BOIAyXa: Mmemennio. K mepoctaTkam  cHCTeMbl  OTHO-
1 — RedTPAABLH LA KOHAHUBOHNEDP HApPY 0 -
Boyn T keK OO ATDErat-RODOA. cTCR TPYAMOCTb NPOKJAAAKHM JBYX Marucr
qiK; J u 4 — BEUTHASTOPHLIE BTPeraTh-Ao0- paj]b"[,[x BOBIIyKOBOIIOB. HeoOX OAHMOCTL
S — npoxomrion xasamni Vs _ cwecatrensnnn  MX TEMUIOH3OAALIN #1 CAOMKIOCTH KOHCTPYK-
wAanaf, gun cmecuteneil. Kak u B npyrux cucremax

¢ KOAMYECTBEHHEIM PEryNHpOBaHieM BO31yXa, Gonee crabunpuas paGoTa JIByXKa-
natenux CKB jocTuraeTes nyTeM MPHUMEHERHS CHCTEMbI BLICOKOrO RABACHUA. Onna-
KO jla’ke MpH MEPeXoie K BHICOKHM NaBICHUsIM 1 CKOPOCTAM DO3AYXA B BO3AYXOBOJAX
HX ceyeHHe M KOJHUeCTBO OCTAETCS 3HayiTeNbHbIM. [10STOMY A8 MHOTOSTAKHLIX H
MIIOTOKOMHATHBIX 37akHil B KAcTosuiee BpeMs nanGobiuee pacnpoCTpanenie noayuim
MECTHO-LLEHTPaNbHbE CICTEMLI C NOBOAuNKAMI BERTILIATOPIOTO I SHKCKILIOHNCTO
THNA, YCTAHAB/NBAEMBLIMII B KaXJIOM TOMELIENHH (puc. 11.4).
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TITABA 12
!
- CXEMBI OBPABOTKHN BO3TYXA

O6pa6oTKka BO3nyXa B KOHIMIHOHEPE CBOJMTCH K TAKOH MOCNEOBaTeNsHOCTH €ro
OXJlaKJIeHHs, OCylIeHHs, YBAAXKHEHUSE H HArPeBaHUs, B Pe3ysibTaTeé KOTOPOH BO3AYX
npuoGperaetT napaMerpb!, C KOTOPbIMH OH JOJIKEH MOZABATLCH B Konnuuuouupyemoe
nomettense {Touxa B na puc. 10.1).

Ananna 1 Bubop 11e06x0AuMOli cxembl 06paGoTKH BO3LYXa B KOHIHUHOHEpE OOHY-
HO BLINO/MISIOT € NOMOWLIO d—(-I#arpaMMsl BJAXKHOrO BO3yXa, HA KOTOPYIO CHauana
HAHOCAT PACYCTHHIE TOUKH HAPYMHOTO, BHYTPEHHEr0 H TPUTOUHOrO Bodayxa (Touku
H, IT 1 B). 3atem no npaBuJy NOCTPOEHHs NPOHECCOB CMelenust HaxonsT Touky C.
IMocne 3toro HEO6XOAUMO peINThL, KaKHM U3 cnocofos 06paboTky BO3YX U3 COCTOs-
wus C nepeBecTH B cocTostHHe B, T. e. B COCTOsiHMNe, C KOTOPLIM BO3AYX JO/MKEH moja-
BaTbCH B KOHJUUHOoHUpPYeMoe nomettente. Kak 370 siCHO M3 npefniiyulero, B 3aBHCH-
MOCTH OT B3aHMHOro pacriofioxenust Touek B u C nmapameTpsl TOUKH B MoryT GbiTh
nonydeusl pasntyHoil KomGuHauel npoueccoB TenNoBAaXKHOCTHOH 06paboTkH BO3Ly-
xa. [lpn sToM npeanouTeHHe HyXHO OTHAThL TaKof CXeMme, NO KOTOPOH 3TH mapameTpsbl
JocTHraloTest Hanbonee npoCThIM M SKOHOMMYHEIM nyTeM. [lockoabky ofnuno CKB
pacculTLIBAIOT ISt ABYX KpalHuX nepuojos rofa (NeTHero M 3HMHEro), TO M cXeMy
o6paboTKi BO3lyXa BuIGUPAIOT OTAENBHO ANS KaMJIOro H3 3TUX nepuoios. B ycranos-
KaX KPYrJOrouiioro KolINIHOHHPOBAHHS BO3AYXa NMPERYCMATPHBAIOT BO3MOMHOCTS
paboTel 1o o6eHM cXeMam ¢ aBTOMATHHECKHM HJIH pquuM nepexJioueHHeM C ofilof cxe-
Mbl Ba JpYryio.

PaccMoTpim 3TOT BONpOC NPHMEHIITENLHO K OJHOKAHAJLHBIM CHCTEMaM HH3KOro
M cpefulero nasJeliis, KOTOPbIE Yaile BCEro HCNOJb3YIOT B OTEYECTBEHHOH npakTHke
KOIAHUHOIIIPOBAHHTA  Bo3AyXa.

Mo cxeme semuezo konduynonuposarus (puc. 12.1) ofpaoTka BozgyXa ocyuiect-
BASiETCA chepyloiiM ofpa3oM. B nomernenusX ¢ oyens GOABLUIMH BAAroBhiIeNCHHS -
M (MansIMit 3HAYEIHAMH €5) MOXKHO CHauasla OCYUIHTbL BO3[YX C MOMOILbIO copben-
Ta (HanpHMep, cHadkKareas) O BAArOCONEp:KaHHA TOUKH B, T. €. NOAYIHTb BO3AYX C
cocrosinneM Cy, a 3aT€M C TIOMOILBIO MOBEPXHOCTHOrO BO3LYXOOXJAfuTeNst OXJNAfHTh
no aunun d = const fo coctosthust B. OnHako yCTaHOBKM ANsl OCyuleHHs BO3AyXa
copbenTamMH IPOMO3AKII H CNOXHBL B 3Kcnayatauuu. Ilostomy Takas cxema ob6paGoT-
KH BO3/yX2 NMPHMEHSIETCsi B OCHOBHOM B ClIeIiHadbHbIX YCTAHOBKAX NS TOJAYyueHHS
OYeHbL CyXOro Bo3fyxa.

B nomemenusix ¢ ManbiMH BAaroBbyiefteHusimi (nanpuMep, XHjple TOMELCHs )
¥ CPaBINTENbIIO HEGONBLUIIM OTHOCHTENABRLIM KOMHYECTBOM NOAMEIIMBAEMOTrO HaP Y2KHO-
ro Be3JyXa Touka B Moxer pacnosarathest B6anan Touky K. B 3ToM cayuae Bo3pyx C
coctositeM C OXJaxIaeTcsi H OCYLIAeTCsi ¢ NOMOUIbIO NMOBEPXHOCTHOrO BO3LYX0O0XJa-
AuTens u ¢ coctosinnem K, noaaerca B nomeuienue. VIMeHHo 0o Takoil cxeMe paboraeT
60AbILKUIICTBO ABTOHOMHBIX KOHIHUHOHEpOB.

Ecau Bo3nyx ¢ coctostirnem Ky He MOXeT ObiTh Cpa3y noJian B nometnenne (310 Gui-
BaeT, LUanpaMep, €CH BO3AYX CAHLIKOM XOJNOAHBIA HJH HAK/OH JUHHH €5 JOCTATOYHO
60JlblllOll), BO3JYX TIOCJE OXJaXIEHNs H OCYHIEHHS 1E06X0IMMO NOIOTPeTh. DTO MOK-
Ho chenath apyMs cnocobamu. Tlo mepBoMmy, HauGonee WIHPOKO NPHUMEHSAEMOMY CTO-
coby oxJaxaenHbifl BO3NYX NOMOJHHTEALHO HarpeBaeTcs C TNOMOLbIO Kajopudepa.
Mo sroit cxeme (pue. 12.1, a u 6) cmech BO3AYXa B KOAHuecTBE L = L, -+ L, ¢ co-
crosinueM C ounaercst B (}mnbrpe ¥ NOCTynaeT B BO3AYXOOXJafUTeNb, I€ OXJaxkaa-
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Test § ocywaercst o coctositnst K. [locae sToro Bo3dyx moporpeBaetcs 8 KaJioph-
pepe 10 cocTosnua K it noaaeTcs npHTOYHLIM BenTuasTopoM B nomeulenne. Tlpoxons
iepe3 BEHTHJIATOP 1 BO31YXOBOJIbI, BO3AYX noporpesaercs ewe a 1—2°C. Takim o6pa-
iOM COCTOAIHHE NPHTOUHOrO BO3nyxa AOBOAWTCS A0 TouxH B. Ilpu mocrpoenun npo-
ecca o6paGoTKHM BO31Yxa HEOOX OUMO IIMETEL B BMAY, uTO Touka K, no/KHa nexars na
mmn @ = 0,95 1 B 10 1e BpeMsi Ha Toil e annnn d = consf, 4To 1 Touka B.

L_l;_’ @
e

%@@ ® @

Xnadanocu or_ena

'

Puc. 12.1. Ipouccest 06paGoTki BO3AYXa B KONRHUNONCPE B AeTHH{l mepHON:
a H 6 — NprUUKNNANLHWE CXeMW; 8 — ROCTpoense apotiecca 8 d—I-gHarpasue,

[penMymectso namnoil cxeMpl 3aKMOYAETCK B BO3MOMHOCTH TOYHOTO peryJupo-
laHHdg TEMMepaTypnl BO3jyXa B nomeuielnniyd, a €ee HejoCTaTOK — B HEOGXOIIHMOCTH
(IOIOTPEBATh BO3AYX C MOMOMIbIO Kajopudepa faxke B NeTHee BPeMA.

Harpyaky na Boanyxooxaaanrenn @, (B kB7) onpenenﬂm no gopmyae

Qo = Lp (ic— i) (12.1)
Harpysky na kanopndep Q (8 kBT) onpenensior no diopmyae
Q="Le (I -—.iK,) . (12.2)

rae de, dg B I, — yneibhble SHTANLNNN BO3AYXA B COOTBETCTBYOWMX TOuKax, KIDk/Kr;
p — MAOTHOCTbL BJAXKNOrO BO3AYyXa, Kr/mS,
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Us puc. 12.1 u dopmyant (12.1) crenyer, uTo wem Goabille napy»KHOro Bo3ayXa

TIoIMeLINBaeTcst K peudpxyfisuHoHHoMy, TeM Gatxe Touka C nepeMemaeTcss K TOUKe
H, a cneposatenbno, Tem G0JblUE PA3HOCTb SHTAABNUA io — iy, H TeM Gojblue Ha-
rpy3Ka 11a Bo3nyxooxsaputens. [ToaTomMy B Xapkoe BpeMs KOJHYECTBO HApYKHOTO
BO3JlyXa NIYXXHO OrpafuuuBaTh CaHATAapHLIM MHHUMYMoM (20 M%/4 na oauoro yeno-
BeKa), :
- Mo sropoMy cnoco6y (puc. 12.1, 6 1 8) TONBKO YACTh PEUMPKYJSILIHOHHOIO BO3-
' Ayxa ¢ coctosueM [T CMEMMBAIOT C HAPYMHbIM BO3flyxoM (Touka C,) H oxnaxialor
1o coctonnust K’y OcTaabuoil peunpKyastiHoMH L BO3YX NPOXOLHT MHMO BO3AYXo-
oxJaguTess H CMelIMBaeTcsd € OXJaXJICHHBIM BO3LyXOM, Mojorpesas e€ro A0 Heo6-
xonumolt TeMnepatypbl (Touka K). 310 Tak HaswBaemas cxeMa KOHAHIIHOLHPOBAIIHS
Bo3fyxa ¢ Gafinacom. CooTHoluenHe KoMHyecTBa BO3NyXa, NPOXOAsLEro uepes
BO3NYX00XJaAHTe b M OGadnac, HaXOAAT NO MPaBUAY CMeLICHHS:

Ls _ KiK
Loxa K

rae  Lg m Lggn — KONHueCTBO BO3fyXa, npoxojsulero ueped OGailmac W uepe3 BO3ZYXOOXAAMH-~
) TenL, M¥c;
KlK u [1K — pimyw orpeakoB B auarpamme d — I, MM,

g

TTpenMyiecTBo 3Tofl CXeMbl COCTONT B TOM; UTO He TpeGyeTcs NOCTOPOHHMX HCTOY-
HHKOB AJst TIOJIOTpeBa BO3JyXa W, CllefloBaTesnbno, B ee 3KowomuuHoctH. HellocraTok
3aK/I0YaeTCst B TPYAHOCTH TOUHOTO MOAAEpHailiis NapaMerpoB TOUKH B nyTtem kosu-
MecTBEHHOTO PeryJupoBanist BO3JyXa CTBOpUaThIMU KJanauami. Kpome Toro, kak
3710 BuaHo u3 puc. 12.1, B cxeme c Gafimacom BO3AYX HYXKNUO OXNaxAaTb Gonee riy-
60KOo, ueM B cxeme ¢ mojorpesom kanopugepom (no touku K'y, a we go K,), uro ne
BCerja BO3MOXKIO.

Ha npaktnke uyacTo npumeHstoT xkoMGuHaunio H3 OBOHX CNOCOGOB.

ITo cxeme 3umnezo KoHOULUOHLLPOSAKYUA BO3YX HATPEBAIOT B Kanopudepe u yBaax-
HAIOT B OpocHTENbHON KaMepe peuupkyanpymowelt Bojoit (aanabaTHueckoe yBraxue- '
iiie). BoamoKHO TakKKe yBAarlenHe napoM. 3Aech TaKKe iMeloTcH Pa3roobpasnie Ba-
puanTthl. B noMeinennax ¢ 601bliMi BRYTPEIIIIMY TENNO- H BJAaroBbIeICHHSAMH MOXKeT
OKAa3aTbCsl,4TO 3HMOM, TaK XKe KaK H JIeTOM, Bo3lyX TpeGyercst OXnaXaaTh U OCYwarhb.
Omiako npy HaJAHYHH XOJNOJZHOrO 11apYKHOIO BO3AYXa CTAaHOBHTCS BO3MOXHbLIM 0Boii-
THCh 6e3  XOJOAHJAbILIX MAaHiHH.

B stom cayuae (puc. 12.2, a, 6) Hapyxubifi Bo3ayX HarpeBaioT B xaaopudepax |
nojorpeBa ot cocrostiisi H go H’, 3aTeM CcMEUIHMBAIOT C YaCTbIO PEHMPKYASILLHON-
HOTO Bo3fyXa 3 momeiteHHs (I peuHpKynsuus) # NOAYYaIOT BO3AYX C COCTOSIHIEM

1 L

ToT e peayabTaT MOXMHO MOJYYHTB, CAH HAPYXHLIA H PEnUPKYAALHOHHNIH BO3-
AYX CHayvaja cMeillaTb B TaKoil Nponopuni, uTobs TOUKA, XapakTepuayioilast cocTosn-
mne cmecu C,, naxoluaack Ha TOH e amHuu d = const, yto M Touka C,, 3aTem
cMech HarpeTh B Kanopidepax jgo coctosuns Ci.

. Cumech ¢ coctosinuem Cy annabaTHYecKH YBIaXHSIOT B OPOCHTENLHOH KaMepe jao
coctosintist K, nocne yero BHOBbL CMElIMBA!OT C OCTANbHOR YacTHIO peuMpKyasuUor-
noro Boanyxa (11 peuupryaguis), B peayanTaTe vero noJyvaoT BO3LYX C COCTOsSIHHEM
K, xoTopblil noforpesaeTcs B BEHTUISTOPE I ¢ cocTosiHHeM B nojaercst B noMemieHHe.

TpenMyuiecTBo CXeMbl co BTOPOIT pelHpKYJsiHeil 3aKjaiouaercs B TOM, YTO Mc-
NoAb3YI0TCA TONLKO Kanopudepn! | moporpepa. OnKaxo npu HeoOXONIMOCTH TOYHOrO
nojjiepKanusa TeMnepaTypul, KaK H npd JeTiieM KOHAMUMOHNPOBaHMH, NPHMensIOT
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JBOrpeB BO3AYXa MoCjie opocuTesbHOR Kamepw B kasopudepax Il nomorpesa. B
OM Cclyuae cMech ¢ coctosiunem C narpeBaiot o cocTosnus C,, aanabaTHyecky
snaxxHsoT 1o cocronnis K,, nocae uero narpesaioT B kajopudepax Il nogorpesa
« coctostuna K.

B GoabusnHcTBE nOMEwIEHH{T 3UMOf BHYTPEHHHE Tem/o- M BJIArOBbLICNEHUS He MO-
I KOMMeHCHpoBaTh Tenmsao- u Baaronorepd. [lostomy Bo3ayx HeoOXomumo AOTOA-
iTeJbHO HArpeBaTh M YBAaXHaTh. B 3ToM cayuae (puc. 12.2,6 n 2) Hapysxiuif

-

@
i
I I s
e
%@ olV|V® ® ®|\®
\}7 ? 1Y} 1
oy |
Tennowpcureno a Tennanacurens g Tennawgcureno
|
\
‘&‘33 A

d=const

=

H
H
] 2
Puc. 12.2. Tlpouecct 06paGoTku BOaNYyXa B KOHAWIHOHepe B SuMHHA mepHol:
a u 0 — OPHHUBOMAJIbHLE CXembl; 6 H &=— NOCTPOEHHe npollecca B d — {-gHATPAMME.

1B3AYX CMeWHBAIOT € PEUMPKYASUHORHLIM, 3aTeM CMeCh HArpeBatoT B KaJopiidepax
‘pBOro nojorpesa OT coctosinua C ao C,, aanabaTHUECKH YBAAXISIOT 10 COCTOSIHA
, It HarpeBaloT B KaJqopugepax 11 nogorpesa 1o cocrosiiusa Toukn K.

Pacxon temsa B kajdopudepax | noforpesa

Q= Lp{lc—1i.). (12.3)
Pacxox Tenna B kajopugepax Il nonorpesa
Q= Lp (ix— L) (12.4)

B KauecTBe TeMJIOHOCHTENS B Kanopudepax 1 noiorpesa HCNOML3YIOT TOPAYYIO
)iy ¢ temnepatypoft 130—70°C, a B kasopudepax 1l noiorpesa — ropsuyto Bofy
Temnepatypoft 70—40°C. .

0



‘ " [JABA 13

OCdBEIIHOCTH CKB JUTA MPENOPUATAN MSICHOW W MOJOYHON
MPOMBIIJIEHHOCTI 11 OBIECTBEITION0 NIUTAHNA

Npennpuatus Macuofl u Mosounoil npombiiennoctTi. B cootsereTsun ¢ Tpefona-
HHAMH TEXHOJIOTHH Ha 3THX npeANpUATHAX HeoOXOAHMO NMOANEPKHBATL ONTHMAJIbHbE
ychosug BospywHoill cpean (cM. Taba. 9.2).

| J
e e
—-— t=12°C; y=08%
W_ —o—
" | L& : J [ |
® ® RO, | ® ®
F— -] r 4
& IE :
20
k (14 )i 3er
AV
7
a

Puc. 13 1. Cxema kpyraoroauunofi CKB ¢ wacruunofl peunpxkynsaunefi ® BTOPEM nOAOr-
pesoM (@) M u3aoOpamenue mpouecca B d—i-guarpaMme B JeTueM (6) H 3HMHeM () pexu-
Max paGoTHl.

Ha npednpusmusix MACHOL npombiiLreHHoCm I KOHIHIIMOHNPOBaneM BO3lyXa NoJib-
3YIOTCA B meXax Co3peBaHils H Tocojia Msca, M3roToBJeHWA Qaplua, OTAeNeHHsX
KOMYeNys, CYIKH H OCTBIBAHUR KOJGACHBIX WU3MENHI, 1exax npou3BoACTBa TeXnnyec-
Kux ¢$abpuKaToB M MeIHUIMHCKHX Mpenapartos.

TIpr KOHAMIIVOHHPOBAHMM BO3AYXa B MOMEMIEHUAX MnconepepaéaTuBamme n
KOJI6ACHBIX 4i€XOB HEOOXOMHMO YUHTHIBATH CJENYIOUIHE OCOGEUHOCTH:

1) cpaBRMTENBHO HU3Kan TeMnepaTypa BO3fyXa, AJs ROCTHMEHUs] KOTOpo#l Tpe-
6yerca MH3Kas TemMmepaTypa oxJaxpaouefl NoBepXHOCTH,; .

2) CpPaBUHMTENLHO MaNble 3HAYENMn TENJOBNAMKHOCTHOTO OTHOIUEHHR (e
== 6500 kILi/Kr), 4TO O6YCJIOBNYBAeT HEOGXOAWMOCTbL NpPUMEHEHHS B JieTHee BpEMﬂ
Il nogorpeea. 1
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- Jlns yxasauHelX TOMeleuuit NPHMEHSIOT CXeMy KOHIMUHOHHPOBAaHHA BO3jyXa ¢
YaCTHUHON peuipKyaauuell ¥ BTOPuiM nojorpesoM. [lepenan Temnepatyp Memay
fIPHTOUHELIM BO3AYXOM W BO3AYXOM B noMmetuenuu npuuumaiotr Af = 2= 4°C. [Mpuu-
WHIHANbHAA cXeMma KpYyrjaoroAuurofi ycTaHoBKH npiBefiera na puc. 13.1, a. B ner-
Hull Nepuoj, Korja TemmepaTypa Hapy#HOTO Bo3ayxa Buiue 12°C, no curuany tepmo-
peryastopa [PT 3acnouxit [, 3 # 5 OTKpbIBAIOTCR TaKUM 06Pa30M, UTOOB! HapyHuil
BO3AYX MNonaBaJics B MHHUMANbLHOM KOJHuecTBe, PeunpkynsuuoHuptfi BO3AyX 3a6u-
paeTcs W3 MaWUIOTO MNOMELLeINs PelHPKYJIANNOHHO-BHTAMHBLIM  BEHTIIIATOPOM

PBB u nopaerca B cMecnTebHYIO
! 3 kamepy. Tam on cmeunBaetcs
HapYXiLIM BO3AYXOM H C COCTOS-

] 2
. a \
M1211® K3 \& FI nuem C (cm > 13.1
I ! . puc. 13.1, 6) nocry-
i L l THIREN ! ‘@ naetr B GOPCYHOUHHIA BO3LYX0OX-
JlanKTess, rlle OXnaxaaeTcs u ocy-
" + A 1aerca no coctostun K, Harpe-

- Baercst B Kanopudepe [/ noporpe-

: e i Ba o cocToannss K W nopaercs
|L l— -E' & & _il_{ NPHUTOUYHLIM BEHTH/IATOPOM KOUAH-
) ' unorepa /1B B nomewenne. Tem-
Puc. 13.2. TMnavupoBka uexa cywmxs kon6ac: nepatypa, COOTBETCTBYIOWASA TOM-

§ — cupbesoft uex (12°C); 2 — moeanwan (20°C); I3 — cy- Ke K', HOMep)KHBaeTCH Cc 110-
‘l‘.llﬂllalllﬂ xauepa {12°C); € — mawnnuoe oraenciine {20°C). MOHIBIO 'répmoperynmopa TOUKH
pocut 2PT, Bo3neficTBywuiero B

JIeTH{HH nephox 1a Tpexxonoeoﬁ

KJjanamu, KOTOth:’l B yeob6xoniMof nponopiy cMernBaeT  xoJaoauyio  H

PEUHPKYJAUHOKHYIO BOLY, H3MEHAR TeM CaMbiM TeMrmepaTypy BOAb! nepep qopcyli-
KamH. 3ananmas TemnepaTypa B NOMelleHNH MOAAEPKUBAETCS TepMOPEryiaTopoM
3PT, KoTophiil BO3NEfiCTBYET Ha KCMOJHHTENbILIT MEXAHI3M KJAANaHa U TeM CaMbiM
11I3MEHAET KOJIMUYECTBO ropsiueil BOIbi, Npoxoisuieli ueped Kanopudep BTOPOro nouno-
rpeBa. [lpu TemnepaType napyxHoro so3ayxa ot 12 ao 5°C no curuany Ttepmopery-
aatopa [PT 3acionku / # 3 OTKPBLIBAIOTCH NOANOCTBIO, @ 3ac/OMKa § 3aKphiBaercs.
B 3ToT neprop ycTaHOBKa paGoTaeT Ha HAPYKHOM BO3AYXe 6€3 pelupKyJsilud, 4To
1103BOJIfIET 3KOHOMHTb 3aTPaThl Ha HCKYCCTBE{IHOE OXJamIenie BO3AYXa C MOMOILbIO
xonoanapnoft mawunsl. [lpu TemnepaType napymxuoro Bosayxa uuxe 5°C Tepmope-
rynarop [ PT nepeKk/odaer ycTaHoBKY Ha pa6oTy Mo aumHemy pexcumy. [1pu sTom Tep-
moperynstop 2PT BosfieficTBYeT Ha HCNOJHHTe/bHbIE NMPHUBOAL! 3acaotiox [, 8, u 5,
OTKphIBast HX TaKHM 00pa3oM, YTOOH NOAREPKHBaJach HeobGXOAiMast TempepaTtypa
TOUKH pOChl BO3[yXa NOc/e ero anHabaTHuecKoro yBjaaxhenns B gopcynousoft Kame-
pe. TpexxonoBoit cMeciTesbHbll KAallak OTKPLIT TaK, UTO uepe3 Hero NPOXONHT TOJb-
X0 BOAa M3 mopmona. Kanopudep BTOoporo moforpeBa pa6oraeT Tak e, Kak H B jer-
tieM  peuMe.

Mpumep. 3anpoexTHPORATH YCTAHOBKY KOHANUHOHHPOBAWHS BOIAYXA MU KaMep CYUIKH KO-
Sac. Hexonnsie naunute: npoussonnrensyocts 0,417 xr/c (1500 kr/u), TeMuepatypa nocrynatotero
uponykra 40°C, koanuectso pabouux 20. [lnanuposka kamep npueesena na puc. 13.2. Cerxa
kONOHK 6 X 6 M, naomans xamep 320 M2, Buicora 3,5 M. Koadduunent Tennonepenaun orpamine-
wnf: napyxunix cren 0,7 Br/(m?*- K), nepekpurui 0,6 Br/(M2-K), euytpenunx negeroponox
0,9 Br/(M3. K). Temneparypa oumtesexamux nomemennii 20°C, nmwenemamnx 12°C.

Pacyer npou3BOJHM TONbLKO A AeTHETO pexxitMa. Pacuernne napaMerpsl 11apyKHoro BO3Ry-
xa § = 28°C, ¢ = 40% (aaa r. Mocksw),
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Mo Taba. 9.2 NpHUHMaeM PacieTdtle NapaMeTpPH BUYTPennero soaflyxat = 12°C, @ = 55%.
OnpenensieM Tenno- M DRArONPHTOKM B KOHAHWHOHHpYeMbie noMeulenHs. Tenaonpurok ot
aioneft no dopmyae (10.4) -

Qn = 198 + 20 = 3960 Br == 3,96 kBr.

TenaonpHtok ot 0o6opynosanusa Qos = 0, TaK KaK B NOMEIEHHAX HHKAKOrO TENAOBL 1eIA10~ .

wero o60pYyNOBaHKS lter. - o
TennoONpKTOK OT ocBEUIEHHS B KaMepax CYIUKA OYEHb Man H UM MOXHO npeseGpens.
TennonpHTOKH OT TEXHOAOrHueckNX MatepHanoB no dopmynre (10.10)

1500
= "3600

TEH.}!OHPI!TOK yeped CTPOHTEbHLE OCPaXIAeHHdd:

- 2,51 (40 — 12) = 29,2 kBr.

TepexpuiTia 0,6-320(20—12)==1535 Br
Tloa 0 Br (Tak kak Af=0)
TMeperoponkn 0,9.84(20—12)=604 Br
Hapyxuyio creny 0,7.95(28—12)==1060 Br

Utoro 3199 Br=3,2 kBr

TenaonpuTok OT COJMNEYHON pagHAUHH Yepe3 HaPYXKHYIO CTeHY
Qpax = 0.7 - 95 - 5 =333 Br = 0,33 kBr.
TennonpuTok OFT HROHABLTPAUHA NPH OTKPHBAHHH XEBepefi .
Quad = 0.
O6mee KOAMYECTBO Tennta, NMocTynaiouiee p nomemende, no dpopmyae (10.1)
' 31Q =3,9 +29,2 + 3,2 + 0,33 = 36,7 KBr.

O6llee KOALUECTRO BAArONPHTOKOB onpefensem no dopmyre (10.2)
Baaronputoxu ot nofed

Wy= 37 - 107 . 20 == 740-107% xr/c.

Baaronputoxkn or ofopynopanua Wes = 0. ¢
BaaronpuTokd OT marepHanos (xkonbac)

W, = @y Froq = 40 - 107 . 320 = 12800 - 107%. xr/c.

Braronpuroks ¢ HudHasTpanned Wunp = O.
O6uinit BNaronpHTOK B MOMelUleRHH

W =740 - 107 12800 - 10~® = 13540 - 1078 kr/c.
TennossascnocTuoe orxouenue 8 NoMemeHuH
- r¥Q 36,710

\. g =— " == = .
=T 13540 2790 K xc/xe
Haobpaxaem npouecc o6paboTkr Bo3nyxa B AnarpaMme d—i. s 5TOr0 nHaHOCHM Ha Mux
rpamMe Touky /1, cooTEercTRylOm Y10 BHYTPeHHHM NapaMeTpaM BHYTpesnero sosfyxa (¢ = 12°C
@ = 0,75), u Touxy H, cooTBeTCTBYyOWYIO pacYeTHHM MapaMmeTrpam HapyXHOro soajyxa (¢ =
= 28°C, ¢ = 0,40). Uepea Touky NPOBOJINM JHRHIO C HAKAOHOM B {cM. pHc. 13.1,6). 3an.
Basich Pa3nOCTbIO TEMMAepaTyp BO3NYXa B NMOMEUWEHHH R HpHTORHOrO Boaflyxa Af = 2°C  « np
ne6peras NoZOrpenoM BO3JlyXa B BEKTHAATOPE, HAXOXHM TEMMEpPaTypy npPHTOUYHOTO BO3AYyXA

tg ==ty —2=a ]2 — 2 = 10°C.
21



Ha nepeceuensu naotepM ¢==10C ¢ munnel¥ nponecca 8 NUmelleHHn JAeXHT Touka B, coor-
BETCTBYIOLIAA napaMeTpam NPHTOYHOrO BO3AYxa. Jlpirascs H3 TOukH B BepTHKaAbHO BHN3 JO nepe-
ceuenns ¢ auunent ¢=0,95, naxoaum Touky K.

KoajiuecTBo nopasacMoro sosiyxa paccunrupaem no dopmyne (10.16)

36,7
Ly = ————=14,2 m3/c.
1,29.2

KonuuecTno HapyxHOro Bo3fyxa npuHnMaem Ha pacuera 5,55+ 1073 m%/c na ofmoro vesoBexa.
Taxum o6pasom,

Lg=20-55-10"2=0,111 M¥/c;

0,1
Lu =;”—=o,oos.
Ly 14,2

Coepnnsiem Touxit /Tu H uyia anunu JTH naxonusm rouky C, xotopas B aldioM cayuae 6ausxa
k Touke /1. [lapamerpn BO31yXa B OCIOBHLIX TOYKaX mpolecca ceoiuM B Taba. 13

Tabauna 3.1

Touku t, °C ? d. r/xr I, kllw/kr

H 28,0 0,40 10,7 55,5

I 12,0 0,75 6,6 28,8

C 12,0 0,75 6,6 28.8

B 10,0 0,25 2.5 15,5
. K, —6,6 0,95 2,0 .

Harpyaka ua soanyxooxnankrens
Q,=14,2-1,29(28,8 — 0,5) = 518 «Br.
Harpyaxa ua xanopudepu 11 nonorpesa

Q= 14,2.1,29(15,5 —0,5) = 275 xBr.

lla npednpusmusax MoaouHol npPOMbiAeHHOCMU BO3NYX KOHAHIIOUNPYeTCs B
1exax nepepabOTKH MOJOKa H CO3PEBAHIIA MOJIOYHLIX NPOAYKTOB, a TalKe B Kamepax
CO3PEBAKNA I XpaHEeHHs CblpoB. B kamepax co3peBautist cbipoB HMEIOT MecTO 6oJibliiHe
snarospipenenus (0,004 0,006) 107° kr/(kr-c). B pesyinTaTe 6UOXIIMITYECKIIX TPO-
1LleCCOB, NPOHCXONAWMX MNpIl CO3peBAHHM CHIPOB, BhINeJifieTcs TENNO B KOMIMECTBe
,12—0,14 Br/xr. TennobaaxHnocTHoe OTHONUIEHIIE B JieTHee BpeMs cocTasiser 3400—
2000 kdx/xr. Konauunonep aonixen ofecneuriBaTh KpaTnocTh Hupxkyasumnn 8—12
(/LEMOB B 4ac B 3aBHCEMOCTIL OT BHJa Chipa H 3arpy»KeiiocTH kamMepsl. B sieTuee Bpe-
151 BO3MYX B KaMepe HEOGXOAHMO OXJIa)aaTb H OCyu!aTh, a B 3uMliee — HarpeBarthb
'} YBAAXKHATH. [103TOMY /12 KOUABUIIOHKPOBAHHA BO3/lyXa B Kamepax CO3peBatHs Chi-
OB NPHMEHSHOT TEXHOMOTHYEeCKHE KOMAWIMOHEpL!, OCHailenible YCcTpoficTBaMH Ans
OCYLIECTBJIEHNS BCEX 3TIHX NPONeccos.

Mpeanpuarus Toprosau u obuecTsentoro nutanus. Kouiniyoniposatie Bo3fyxa
12 3THX NPENNpHATHAX HEOGXONHMO VIR CO3AAaHNA XOPOILETO CAMOYYBCTBHA JiOfEH.
13 €BA34 ¢ GONbLUIHMII TENJNONPHTOKAMH, Bbi3bIBaeMbLIMH CKOMJElilieM Jiionell, 6oabino#
(1JIOUIAABI0  OCTeKJIeHHA, TENJOBLNeNeHidamMyy OoT O6OPYROBaHuA, CTANOBUTCA HecH-
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XOAUMEIM TIPHMEHeRHe YCTPOHCTB ANst oxnaxaenua Bo3payxa. OaHaxo B GoablIuHCTBE
NpeRnpuATHii TOProBJH OCHOBHBIM CPEACTBOM AJfl YAaJeuust Teron3ChITKOB fBJR-
eTCst CHUCTEeMA BEHTHJSAILHH. p

Ha npepnpusatuax O0!UleCTBEHHOMO MUTAHUS C YUCIOM NOCANOUHKIX MecT e Goee
200 npeaycMaTpuBatOT YCTPOHCTBO NPHTOYHO-BLITSKHOW BeUTHAAUHH C MeXaHWiec-
KM nofy:KielieM K MOAOrpeBOM NPHTOYHOrO BO3ZyXa B 3fiMHee BpemA.

CaMocronTesbibie OOEoOMEeRIbIe M BHITAKHBIE CHCTeMbi NPOEKTUDPYIOT  [as
TOProBuiX 3a/10B H NIPHJIEraomitX K HuM NomeneHuil, a Taxxe KyXOHb MOEUHBIX, KOH-
JMITCPCKIX 11€X0B, BCMOMOraTesbiibiX
H  aJAMIIHCTPATIBHBIX  NOMEuIeHHH,
Kamep niMeBsx OTXOA0B, AYUIEBRIX
H Y6OpULIX.,

Jist ypaneuus Bpeannix Boiledie-
HHii B MecTaxX, rie 3TO TNpOHCXOIUT
(1an, KyXoHubIMM TJHTaMH, Bapody-
HBIMH KOTJIaMH, KOHAHTEDPCKHMU me-
yamM# M wmoiikaMu), npeaycmaTpu- |
BalOT YCTPOHCTBO MECTHBIX OTCOCOB, 2opeyan foda 2apRyaa
YKpHITHi, 3aBec, 30HTOB, KOJBUEBHIX @ (Bumnud nepuod) 5 oo
BO3/ly XOBOAOB.

M 2

O
H

I . EJLM
Bpadyx

[—1.

ne, 13.3. Ma KOH HHpPOBA 03, a
[purowie_cuictess kysoms u ~ P (3.3 Creus woutuauouponauin sosaysa aas
TOProBLIX 3aMOB NpennpusiTii niTta- a, 6 — cxemu BoagyxooOmena; I = xyxusa; !l =TOprosmfl
Mg € YHCIOM 10CaNOUYHbLIX MECT san; [/ — npuTounan cucTeMa; 2 — BLITAXHAR cHCTema;
e 60.1168 100 nonycxae’rcn 06'b81111- J — paapatouublfi npoeM; 4 — 8BTOHOMHLIfl KOHARMLAOlEp.
HATE B OAHY cucremy. Jlo 3Tolt cxe-
me (puc. 13.3, a) B Kyxue orcyrcrpyer oprauuaoBanubm NpUTOK, a BO3NYX YAaJstercs
qepe3 MecTibie OTCOCH HJIH O6LICOOMEHHOR BRITSIKKOMN. Yansembifl U3 KYXHH BO3-
AYX KOMNEHCHpYETCs BO3NyXOM 113 TOPrOBOTO 3a/13. 3anally OXJIaXACHHS U OCYLIEHHS
BO31yXa B JETUUH NEPUON BLINOMHAET ABTONOMHBI KOHIHILMOMEp, YCTaHOBJeHUbl
B TOProBOM 3ajie Ju6o BHe ero. B mocjenuem clyuae BMecTO pelIETOK zum BXOja W
BLIXORAa BO3JyXa YCTauaBJHBAIOT BO3JXYXOBOJLL

HenocraTok opranusayui Bo3fyxooGmeHna no cxeme, Npupefiennoil va puc. 13.3, a,
3aKJIOUAETC B TOM, UTO aCCHMUJRKILIOUHARA CNOCOGHOCTL BO3NYXa, NOCTYNAloWero
Ha Kyxino, 3uaubitesbHo (Ma 60—70%) cuiixkeira Tenso- W BJArOBbyIeJIeHHSMH OT
nuiLy 1 Jnoneft B ToprosoM 3ase. Kpome TOro, B paspaToulibix npoemax, uepes KOTOpbie
COOBINAIOTCSl KYXOHIBIT GJIOK 11 TOProBhlf 3aJl, HaGJlioAaeTCss NOBLIIENHAS CKODOCTb
Boanyxa (0,5 m/c u Gonee).

Ilan npennpHaThil nMTaHHg € YucJOM nocaflouHslX MecT oT 150 no 200 Bospyxo-
obnteti opraiisyercs ro cxeme, NpupeseHuofi Ha puc. 13.3, 6, npenycmarpusalouteit
JONOJIIITENBHYIO NONa4y NPHTOYHOrO BO3AYXa HEMOCPeNCTBEHHO B KYXONHLIR O6JI0K,
210 no3posser Gosice 1OUIO ACCUMHJIMPOBATL TemJo- W BJIAroBbileNleHHs B MpoHs-
BOJICTBEIIlILIX MOMeNlenaX 1l NO6UTheA B Pa3llaTOYHOM MNpoeMe HOPMaTHBHBIX CKOPO-
cTefi BoO3nyxa, mepeTexaioulero U3 ofefieHunoro 3ana B Kyxuio (mopanka 0,1—0,2 m/c).
Dyuxim oxaaxaenia ¥ OCyleHiss BO3NYXa BbiMOJHAET aBTOHOMHbII KOHAHUHONEp,
ycTattaBa1BaeMulii B TOPIroBOM 3aJe.

Ha KpyniibiX npeanpHATHAX NHTAHHASA C YHCJIOM NocanodHpXx mecr 6onee 200 npu-
MelfaI0T, KaK MpaBuno, uenTpanbibie onHokanadbunle CKB HU3KOro 1 cpenyero aas-
Jenys. B uenax sKoHoMHY Tema U X0JI01a CliefyeT NPUMEHATh PelupKYJISIHIO BO3Y-
Xa 13 ToproBoro 3aja. OnHako npH GOJBIINX KOJAHYECTBAX HAapY:KHOro Bo3Ayxa, no-
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JIaBaeMoro AAsi ueJyiefl BEHTR/IANMN ¥ KOMNEHCATLHH MECTHBIX OTCOCOB, KOJIHYeCTBO BO3-
Ayxa, 3a6UpaeMoro Ha PeilHpKYJNsiUHIO, MOXET OCTaThcsl HeGOJbWHM. B 9TOM ciyuae
C UEJIBIO YNPOLIEHUA CHCTEMbl BO3JYXOBOIOB HIOrAA NPOCKTHPYIOT MPSMOTOMHEIE
CKB, paGortaromie ToAbKO Ha HapyXKHOM Bosayxe. Cxema TaKoit YCTaHOBKM npuBelle-
Ha nHa puc. 13.4.

ABCt A B2 A BT ] J

oly gdre die

-

L

~é@%@¢:

I I a ~ [

Puc, 13.4. CxemMa npaAMOTOYHONR CHCTeMHl KOHIHUHOHHPOBAHHA BO3NYXa ((H3KOro Jashe-
HHs (Q) 3 H3oGpaeniie npouecca B d—/-Auarpamme B netHem (6) u 3uMHeM (6) pemumax
pa6or.

Mpumep. 3anpoeKTHPOBaTH YCTAHOBKY KOMIWUHOHHPOBANNA BO3ZYyXa AN paboTH B JeTHee
ppeMs B TOProBOM 3aJie cToNoBOM Ha 100 nocafounux mect. Ilnaniposka npueerena nia pirc. 13.5.

Hcexofnsle nannble IR NMPOEKTHPOBaHHA.

{. Cronoean pacnonoweita B r. Mockee.

2. 3pauHe oano3Taxuoe, 6e3 noxsana, co CTeHaMH H3 HapecHHX KepaMm3HToOerounbix nate-
neft Toauunof 320 MM. 3anonnenHe CBETOBHIX NPOEMOB — BHTPHIIW C JBOAHLIM OCTeKJelleM B
RepesAHuuIX paMax, Kpoeas naockas toamuuofi 200 MM ¢ yTenJerHeM 113 MHHEPANOBATHHX TLAHT.

3. B cTon0BOil YCTaHOBNEHO TeMAOBOE 060pYNOBaliHe C SJAEKTPONarpesaTenaMy, CcyMMapuas
MomuocTs Kotopux ZN = 50 xBr.

4. CronoBaf pa6oTaeT NO NPHHIKNY CaMOOGCAYKHBAHNA, YHCAO nocafounnx mect — 100,
O6cnyxupawwui nepconan — 40 yenoBex — HAXOJHTCA BRHE TOProsoro 3ana, u3 wux 10 veno-
BeK — Ha KyxHe,

5. Topropuil 324 B KYXHA OCBemlaloTcs JIOMHIECUeHTHHMY JamnaMi. B roprosom 3ane ycra-
HOBJEHLI 24 CBETHABHHKA MOWHOCTLIO 2 X 40 BT Kaxulfi, B NDOHIBOJACTBEIHHEIX MOMENIEHHAX —
30 cBeTHAbHHKOB MoUHOCTLIO 2 X 40 BT KaxAbid.

6. Apteananckas poaa orcytcTsyer. JlJA OXNaXKRERUA KOHAECHCATOPOB XOJOANAbIFBIX MALINN
HCMONB3YIOT BOAOMPOBOANYIO BOAY. .
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Lacaans

oo

7. TennouocHtenh — ropsuasi poma ¢ frop = 130°C n togp = 70°C.

Jlnf npeinprHATHA NMHTaHHA 3a1aHNOr0 THNA TPEAYCMaTpHBAETCH KOWXHUHONHPOBAHHE BO3-
nyXa aBTOUOMHBIMH KOHAHUHOWEPAMH TONBKO AAf TOProBOro 3ada (cM. cxemy Ha pHc, 13.3,a).

Cornacuo ta6n. 9.2 Bu6Hpaem pacueTHble napameTpPH BHYTPEHHErO BO3AYXa JAAS TENJOro
nepHona rofta B TOprosoM 3aie Iy = 25°C, ¢, = 0,5. :

G Q]
o
o
g
®
o
S ©
- % §
Y f o 6
4
-
u o
! S
“w
13
y ®
} ]
5000 6000 5000 5000

Puc. 13.5. Inau ycTanoBKH KOHAMUHOHHPOBANUSA BO3AyXa B croaosofi Ha {00 mocanou-
HBHIX MeCT:

I — xyxun; 11 — ToproBnil san; [/ — npuTouHaym cHcTeMa; 2 — BHITAXHAA cAcTeMa; & — PRINATOUHMIA
npoeM; 4-— aBsTOHOMHWA KORNHLHOHED,

Cornacio ra6n. 9.1 npruuMaeM pacyeruble napaMeTpbl HapYIKHOrO BO3JAyXxa Zas r. MocKBH
ANS TEenJoro nepwoxa roxa:

lg=28,5°C, ¢g=0,4, [y=>54,1 w/lx/Kr.
TennonpuToxkH or nonell onpeneaseM no dopmyae (10.4)
70 - 100 = 7000 Br = 7,0 xBr.
TennonpHTOKH OT ocBelleHHA pacCUHTHBaem no dopmyae (10.9)
24 - 80 = 1920 Br = 1,92 kBr.
Tennonpuroxn or nHwH (MO yKpYNREHHLIM NOKaaaTensiM)
17,0 - 100 = 1700 Br == 1,70 xBr.

TennonpnrokK Yepes mapyxHwe OCpamJenHs cpeflerw 8 Taba, 13.2.
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Ta6auna 132

Orpax penus K. 8t/(m-K) Fome At, °C Qqpps BT
Bocrouuas crena 2,1 36 3,56 265
Biyrpeunne crens 3,0 8t 4,0 970
Kpoens 2,3 162 3,5 1300
Butpuna 2,7 38 3,5 . 360

)“in‘p =
= 2805 Br=
=2,9 kBr

Ins pacuera Tenna OT conmueynofi palifalHH Yepea MacCHBHLIE Orpaieuus H3IGHITOUNYIO
13IOCTb TemMneparyp npuuuMaeM o tabn. 13.2. Haa crenw, oprentnposanHofl 11a BOCTOK,
e = 6°C, ans naockofi xposau Af; = 17,7°C, :

Q;:;C=2,l +36.6+42,3-162- 17,7 = 455 4 6600 = 7055 Br.

TennaonpnTok OT connednnofl pajAHallHH Yepea CBETOMPOAPadHble OrpamienHa (BHTpUHA) MOA-
srelBaeM no ¢opmyae (10.12) , npr 3toM npHHHMaeM T = 0,4:

;::'=300 -0,62.38.0,4= 2830 Br = 2,83 kBr;

Qpax = 7055 -+ 2830 == 9885 Br = 9,9 kBr.

[Mockonsky Qpag > Qoca, 10 B Popmyany (10.1) Bxawouaem tonbko Qpag -

CunTan, 4TO B KOHAMIHOHHPYEMOM NOMEILEHHH AOMKIO ObiTh HIGHTOUNOE JabaeiHe BO3ayXa
‘0UANOP), TENNONPHTOK OT KudUALTPAUNH Yepe3 WENH Quuy = 0

[MoaunA TennonpHTOK B TOProsbil san

»Q=70+1,742,9+9,9=21,5«kBr.
Baaronputoxn or noaed
Wy=232,2.107%. {00 = 0,0032 r/ec,
Baaronpuroxu or nHuma
W, = 20 . 107 - 100 = 0,002 kr/c.
[Moanufi BRAaronpHTOK B NOMelleHHe COCTABHT
>, W = 0,0032 -+ 0,0020 = 0,0052 xr/c.
B coorpercTsuu ¢ npAHATON cxeMOR OpraHH3aUMK BO3NYX0OOMEna KOAHYECTBO HaPyWHOrO
s1yXa Lyg,y, noOnaBaeMoro B nomeulenite, pasuo (mau ua 10% Goasumie — pas coagamHs noa-
)a) KONHYECTBY BO3AYXaA, YNaNAEMOr0 B KyXHe CHCTeMOR BHTMmuofi Beutuasaunu, Ly, das

petenednn Lyy, AE06XOAHMO aHaTh BEAHYHHY NONHOTO TEN/JOMPHTOKA B KYXIIO,
TennonpuTokH OT J10JeR

Q, =64 . 10 = 640 Br = 0,64 xBr.
Tennonputok# ot oGopynrosanus
Qo5 =150-0,8-0,5= 20,0 kBr.
TennonpuToKK OT 9NeKTpOABHTaTENEll MeXanHYeCcKOTO 060pyAOBAHHA

Qa‘. ap = 0,1 Qoﬁ = 0,! . 20,0 = 2,0 kBT,

K
af
3
H
4
4
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TennonpuToKH Yepe3 HapyXuule OTPaXKACHHsA (MPUHHMAEM B’ pacyeT TOALKO TenJonocrynne-
HHA uepea KPOBAIO) ’

Qorp = 2,3 - 108 - 17,7 = 4400 Br = 4,4 xBr.

Mosunft TennonpHTOK B KYXHIO COCTAaBHT

2Q=0.64 4 20,0 42,0 4- 4,4 = 27,04 kBr.

Mpiaman nas kyxou Al = f,, — fnp = 10°C, onpesensiev KoaKuecTso BOANyxa, yAa-
AAeMOro BLITAXKKOR,
© 27,04
Loyr =——————— =2,1 v¥/c.
T 1,29.1,0. 10 !

C ydYeToM nOIROPa NPOHABONHTENBHOCTh NPHTOYHON BEHTHAAUHOHRON CHCTEME!

Logsr= 1,1 - 2,1 =2,3 w3/c.

- Toctpoentte npotrecca B d—{-nMHarpaMme NMPOH3BONHM CJaeRylomuM o6pa3oOM.
TennosaexuocTHoe OTIIOWERHE

L Q + Quenr R
= ———————, ‘
" LW+ Woenr ¢

rae Qpeyr B Wyeyr — TENNO W BRAra, BHOCHMEE € DO3JYXOM OT BEHTHASUHOHHON YCTaHOBKH,

Qoair = Lyenr p (ly — Ip) = 2,3 - 1,29 (54,1 —50,3) = 14,2 kBr.

9,7—10,0
Wnem‘ = LBEIIT [ (dﬂ_dn) =2,3.1,29.- = — 0,9 . 1078 Krje.
1000
21,5 4 11,3 32,8 :

- - = 7600 xIx/xr.
M 5510000, 100 4.3, 10 = (000 kIbk/xe

Ha d—{-gnarpamMme praXHoro Bo3flyxa nasOcHM TOYKY /7 ¢ mapaMeTpamu BO3jyXa B rnomelle-
unn (f; = 25°C, @, = 0,5, iy = 503 «Ix/kr). Ha 3710t TOuxH RPOBOAMM sy4 npoilecca,
napanieablibit JHHUH TENAOBJIANMIOCTHOrO OTHOWIEHHA &4, H, 3a7aBafACh MepenamoM TeMNepaTyp
soanyxa At == 7°C, HaXOJHM nNapaMeTpul B0O3IAyXa Ha BLIXOfE M3 KOuAHUHOuepa (Touxka B):
ta= 15" C, jp == 35,5 x/lx/kr. :

Mocse 3toro puGUpaem KOHAHUKOHEP. Koandecrso so3lyxa, o6pabaTniaaeMoe B KOUNHIULHOREDE,
onpejlensieM no dopmyae -

20+ Queur 32,8 .
ST aeht T 110129 oM

Ly
X o0n0101poN3IBOAHTERLHOCT KOHAHUHOMepa [cM. dopmyny (12.1)]
Q,=2,54-1,29. 14,8 = 48,5 xBr.

Mo Q, u L, u3 Tabauun (cM. raasy 14) noaGupaeM Gamkaliuufi Mo XapaxTepHCTHKE aBToe
HOM#t LIt KouAuuHowep., ITHM TpeboBaniaM oTaeuaeT KOHAHUNOHep Mapkd KC-50.
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FITABA 14 :

PACYET H IIO)IBOP OBOPYJIOBAHUSA CHUCTEM KOHIHIIHOHUPOBAHHA
. BO3AYXA

ATPETAPOBAHHBIE KOHIMINOHEPBI

Inst nopnepxannsa 3anauntofl Temnepatypnl B He60BIIHX O6ECTBEHHBIX H NPOH3-
BOACTBEHHbIX NOMEINEHHAX AOMOfenoBCKuil 3aBoj «KoHnuunoneps BuinycKaeT arpe-
THPOBAHHBIE aBTOHOMHbLIE KOHaHuHOHeps KA-6A, KBI-17, KC-50, a ang oxnaxnenus
3JIEKTPOHHO-BHIUHCIUTENbALIX Maliny — kouavuuouep KTA-1-25-9BM-01,

Texuuyeckne XapaKTEPHCTHKH BHILIENEPEIHCACHHBIX KOHAHLUONEPOR NPHBENEHb
B Ta6n. l4.1. : .

Ta6aunua 4.1

tl sarest of -1-25.
| B | e | e | s | ocew

X0410,0 NPOH3BOHTENBHOCTD
npn £, =235°C ¥ {4=23-4°C

kBr , 29,0 8,7 I 40,6 58,0

Mxan/y % 7,5 35 50
TennonponsBoguTeAHHOCT

xBr 13,4 —_ — 10,9 17 .4

Mxkan/aq 11,5 — —_ 9.4 15
[MpousBoaKTenblioCTs WO BO3-
ayxy (Lyg)

M3/c 1,75 0,47 1,95 1,95 2,78 .

M3y 6300 1700 7000 7000 10000
CeoGossuift Hanop

Tla 294 — 204 147 147

MM BOA. CT. 30 — 30 15 15
[Torpe6aseman Mownoctis, KBr 15 3,2 8,5 16,8 22,8
TFaGaputiiie pasMeprr, MM

AJHHA 1200 950 1200 - 1680 1980 .

BLICOTA 1960 1400 1800 1840 1990 .

rayGina 850 510 500 1040 1130
Macca, kr 1160 330 540 1500 200

Inst noanepxaHis TENJOBNAMKHOCTHOTO pexuUMa B KamePax CO3peBamHS Chlpa
CBIDONE/IBHBIX 3aBOOB, & TAKKE B APYrUX MOMELUEHHSX C AHAJOrHYHBLIM TENJOBJIAXK-
HOCTHBIM DEXHMOM NDHMEHSIOT paccoNbHbie TeXHoNorHuecKue Kouauunounepn KTP-7
u KTP-13, ammuauseift Texmonoruuecknft koupuuvosep KTA-16A n anToHOMumulil
XJafIOHOBLIA Texuonornuecknfi Kowpuumonep XMI-20.

Konpnunonepu KTP-7, KTP-13  u KTA-12A npHCOEAMHAIOT K PacCOAbHBIM H
aMMHAYHBIM TPYGONPOBOAAM XONOAMALHHKA, a Komauuwnauep XMI-20 umeer BcTpoen-
HYIO XOJOAHJIBHYIO MAaLIHHY.

Texuuueckue XapaKTePHCTHKH TeXHOJIOrHYeCKHX KOHAWUHOHEPOB NpPHBEAEHH B
Tabia. 14.2. -
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TaG6anua 14.2

”""“’":3.’.':..3,’3'.‘.‘;;3;"""“‘"" KTP-7 KTP-13 KTA-16A XAM1-20
Iponsponurensiiocts 10 BO3AYXY
MI/c 1,95 2,61 4,44 2,50
mé/q 7000 13000 {6000 9000
Xoaononpou3BogHTeABHOCTL, KBT 21,4 43,0 52,2 27,0
Tennonporasonutensnocts, KBT 45,2 81,0 69,6 46,0
Hanop, pazsupaemut penruantopom, [la 689 931 931 1100
Ycranosoyiian MomHocTs,, KBT
BeHTHARTOpPA 2.8 7.0 7.0 2,8
Hacoca 1,3 2,8 — —
: Xnagowocurens Paccoa - Aumnak Xnanou-12
3 TaGapurime pasmepul, MM )
b AAHNIA : 1966 2550 2670 1700
i BLICOTE 1100 1740 1673 1200
B rnyGuua 1100 1690 2050 1920
. Macca, &r 1000 2000 2000 1400

INon6upaior arperupoBantible KOUZHUHOHEPHl (10 WX [POH3BOAHTEJNBHOCTH it
BO3AYXY, TEIJYy H XOJIOAY, YKa3biBaeMoit B TeXHHYECKO! XapaKTePHCTHKE KOHAHLHO
nepa. ’

HEHTPAJIBHBIE KOHIHIIHOHEPBI

C6opuble LEHTpa/Ibible KOHAHUHOHEPH COOHPAIOT H3 yHHGHUHpPOBaHHOrO o6Gopy
JAOBAHHA, NPEAHA3HAUEHHOrO [N HArPeBa, OXJAKIEHHA, YBJAXMHEHHA, OCyiLeHHs
CMelleHHA, OYHCTKH KOHAHUHOHHPYEMOTo BO3ayXa B COOTBETCTBHI C 3aiaHHOA Texuo

. JIOPHYECKOR CXxeMOH.

Peuuprynayue
6 2
/
Napymuorit
@ @ N ba3dyx

. Lo

7 Peuupxynauus

T

HOW

8038yx

Hapyx

Puc. 14.1. Komnonoska cexuHil uedTpaNbHOro -KOHLHUROHEpA:
0 — OTAeNbHO YCTAHABAMBAEMOro; O — B CTPOHTENLHMX KOHCTPYKUMAX; I — BENTEAATOPHSA YCTAROBKS;
‘2 — BO3AYIIHLA xnanaH; J — BO3AYXOHArpeBaTenb; 4 — KAMEPa OPOCHTEAbHAR; § — ABepka TepMETRINAN;
6 — GuALTD BOAYWHLA; 7 ~— y3AHW XOpPNyca KOHAMLHOMEpA,




O6opyloBanue, BXoJAlLeE B COCTAB UEHTPaAbHOro KOHAHLHOHEPA, oJpasjensaercs
Ha OCHOBHOE (NOAOrpeBaresil, NOBEPXHOCTHbiE BO3NYX00XJANHTENH, OPOCHTENbHLIE
Kamepbl, (UABTPH, BEHTHAATOPHLIE arperatbli, BO31yllHble KJalaHbl) H BCHOMO-
ratenasHoe (kamepbl oGCnyKHBaHHS, Kamepbl BbipaBHHBaHHSA, NPHCOELHHHTE/bIIbIE H
NepexonHbie CeKUHH, PaMbl JKECTKOCTH, ONOPsl H Ip.).

B 3aBucumoctu oT cnocofa cGopkH pasnuyaloT KoHIAHUHOHEDH, OTAeNbIC YCTa-
HaBJHBaeMble H BCTPOEHUbIE B CTPOHTENbHble KOHCTPYKLUHH.

OraenbHG yCTanaBinBaeMbie KOHIHUHOHEpH! coctonT u3 HaGopa ocHosHoro o0o-
pynoBaius (OCHOBHBIX ceKuuil), coenHHseMmoro mexiay coboli Ha Mmecte MOHTaiKa
‘BCMIOMOTATeAbHbIM 060pynoBauHeéM (BCHOMOraTeJbHbiMH CeKUHRMH).

OnHa M3 BO3MONHbIX KOMINOHOBOK OTHeNbIlO YCTAHaBAHBIEMOro KOHAHLHOHEpa
noka3saHa Ha puc. 14.1, a. KonaiiuHonepsl B CTpoOHTENbHBIX KOHCTPYKUHAX COCTOAT
H3 OCHOBHOIC 06OpPYROBAHHS, COSAHHEHIIOTO B eANHYI0 YCTAHOBKY € HCNOJIb30OBaHHEM
KOHCTPYKTHBHBIX /E€MEHTGB camoro 3JlanWdA, rae #X pasmeinaior (puc. l4.1, a, 6).

X apbKOBCKHM 3aBOROM «KonauuyHouep» paspaGoTaho H BbilyCKaeTcs
ynuuuuposanioe oGOpyLOBaHHE UEHTPANbHbIX KOHAHUHOHEDOB HOMHHAJBHOI TpO-
H3BOAUTENBHOCTBIO N0 Bo3ayxy 30, 40, 60, 80, 120, 160 u 250 Teic. M¥u, KOTOPbIM
npHcBoed HHAaekc coorBercrBenno KT-30, KT-40, KT-60 u T. n.

BosnyxouarpesaTeinm ® NOBEPXIOCTHEIE BO3KYXO0OXIAMTERH

HarpeBaertcs BO34YX B U€HTPANbHOM KOHIHUHOHEPE NOCPEACTEOM PEGPHCTOTP YGHBIX
BO3yXoHarpepaTesieil, COCTOSILINX H3 ORHOIG H HECKOJIbKHX OJHOMETPOBbIX H noAy-
TOpamMeTPOBHX 6a30BbiX Tensio00MeHHHKOB (puc. 14.2). 3T ke TenJiooGMenHHKH
' MOryT ObITB HCIOJB30Balbl B Ka-
yecTBe BO31YXOOXAaauTesNel,

Texuuueckas  XapaKTepHCTHKa

N § Bo3gyxoHarpepatesieli npnBeleHa B
g tabn. 14.3, a 06a3oBbix Tems00GMell-

: N HHKOB — B Tabn. 14.4,
13 — B xauectBe TensoHocHTens Hc-
T af nonb3yeTcsi ropsyas BOZa, a B Ka-
[]:'7 - YeCcTBE XJAANOHOCHTENR — XoJoRHas

Bozaa.
2 ‘ Has ocywmecTBaeHHSt pasnHuyHbIX
CXeM aBToOMaTHYecKoro peryJnposa-
HHA NPOH3BOAHTENLUOCTH BO3RYXO-
nlarpepateniel  (HAH  oxaaauTenedl)
! I pocheative BhNycKkaloT 6e3 oGBon-
; — _’_r:": Horo kanana (puc. 14.3, a) u ¢
i 1703 | O0BOIHBIM KaHaJAOM HAH Kjana-
' ' : Hom (puc. 14.3, 6).

11425 1975

Puc. 14.2, Basorue TenJooGMEHHHKH: ' Konnuectso narpepatesieil, ue-
l—ne-rponug: 2 — nonyTopaMeTpoBbifl; @ — ORHOPAAHKNA; OﬁXOJlHMle Jafs COo3RaHHa B KOIOH-
— RRYXpAAHMA; 6 = TPEXpAANMA. uxonepax ctynenn 1 u Il nogor-

v

; peBa, ONpeReAsiOT [0 MJCWARH
TpeGyeMolt  TenJsionepenaloillefl  NMOBEPXUOCTH,  KOTOPYIG  NOACHNTHIBAIOT 1O

dopmyae ;
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Q

F= , (4.1
k ‘Blll + ’BIh —_ IHI + l'.
2 2
ree F — nnomank Tennonepepatoniell NOBEPXHOCTH, M3,

Q — pacxon Tella ha narpeB Bosayxa, Bt
fpa, H foy, — TEMNEpaTYpa nocTynatomei H o6patioRt pou, °C

BA
_" W [, — TeumepaTypa BO31yXa 10 H nocxe TerrooSmennnxos, °C;
k — xosdprunent Temonepepaun, Br/(m?-K).
Ta6anua 14.4

Tnomaze Kuboe ce r(":pﬁ:;"“:;no;(:::cﬁlnBﬂe/'cma
Basosnfi Yacno ;:g%nlﬁ;ﬂ Yueno Tg;,’g;:: Yenne xo- qg:ﬂ;;
TenNOOGKEH UK PR | “nopepx- | X0A%8 lp xone A‘nllh-l"":'o' rpy6oK
HOCTH, M? ' w=0,2 w=0.7 w={,5
i 27,3 4 5 0,00127 23 10 90 400
6 0,00152
10 0,00254
OnxomerpoBnfi 2 54,6 4 46 14 190 900
12 0,00305
15 0,00381
3 81,9 4 69 16,5 250 {20
18 0,00457 ¢
! 5 | 0,00127
{ 41,6 6 35 21 f1o 500
6 0,00152
Moayropaner- {0 0,00254
poBuifi 2 89,2 6 70 {5 200 960
12 0,00305
15 0,00381
3 124,4 6 105 {7 260 1300
18 0,00457

3uavenns Kosddullnenta TenaonepenayH BoO3nyXoHarpeBaTeleil B 3aBHCHMOCTH
OT CKOPOCTH BOIW H BO3JyXa NpHBeneHol B Taba. 14.5.

Ta6anua 14.5

Cxopoctn Kosduunent vennonepenayn k, Br/(u3-K) Juxanf/(u2.4.°C)], nps MaccOBOA cKOPOCTH
ABKKEHUR B KHBOM c€vYeunu vp, Kr/{m¥:-C) -
TENAOHOCH
Tens B
fisine 3 s 5 6 7 8 9 10 1" 12
0,2 16,5 18,4 20,0 21,4 22,6 23,8 25,0 26,0 27,2 28,0
(14,2) | (15,8) (17,2) | (18,4) | (19,4) | (20,4) | (21,9) (22,4) | (23.,4) (24,2)
0,4 19,5 22,4 25,0 27,2 29,2 31,4 33,0 34,8 36,4 38,0
(16,8) 1 (19,2) | (21,4) | (23,4) | (25.1) | (26,9) | (28,3) (29,9) | (31.3) (32,7)
0,6 21,8 25,0 27,8 30,2 32,6 35,0 37,2 39,0 41,5 43,0
(18,7) | (21,4) (23,8) (26,0) | (28,0) | (30,0) | (32,0) | (33,5) | (35,5} (37,0)
0,8 22,4 25,7 28,6 31,4 33,8 36,0 38,4 40,5 42,5 44,
(19,2) | (22,1 (24,6) | (27,0) | (29.0) { (31,0) | (33,0) (34,7) | (36,6) (38,2)
1,0 23,0 26,5 29,6 32,6 35,0 37.4 39,7 42,0 44,0 46,0
: (19,7) | (22,8) | (25,4) | (28,0) | (30,0) | (32,1) | (34,1) | (36,0) | (37,8) | (39,4)
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’ Puc. 14.3. BosgyxooxaagnTenn:

1 — Ges o6moanoro xanana; I/ —c¢ ofsoanbim xananom; [/ —cTenxa pepxuaf; 2—c1e;lx'u HHKIAA;
& — noacravka; @ — aan Koiuawuuonepon KT-30 u KT- 40 6 — ann kowanuuonepos KT-G0 n KT-80.

Gopmyny (14.1) MOKHO TaKKe HCIOJB30BATL [Af ONpeleNeHHsi HeoOXonuMoil
nJowank Tensonepejaneil MOBEPXHOCTH y MOBEPXHOCTHOTO BO3JYXOOXJanHTens .
Ecnu npouecc oxnakieHHA Bo3jyXa ocymectsasercs Ge3 BllageHds BAard («cyxoe»
oxJaakJenie no aunun d= const), To KosdepuuieHT Tenaonepesaull pased 0,9k no
Taba. 14.5.

Tlpu oxnaxaennn Bo3nyXa c ONHOBPEMEHHLIM OCyLIEHHEM HA MOBEPXNOCTH BO3JLY -
XOOX/2NUTeNs BLINAZaeT BAara B BHJe pochl. Pacuer kospduuueHTa Temnonepegaun
NOBEPXHOCTHOIO BO3LYXOOXAalHTeNsi, paboTalouwlerc ¢ BAAroBbINAJeliHeM, BechMma
cnoxen, Ilas ynpoueHHsi pacuyeTon MOMHO ONpenetsiTh MJOWAanb NOBEPXHOCTI
Bo3nyxooxhanutensa no ¢opmyne (14.1), no npun stom Kospduuient Tennonepe,ualm
npunnmate pasuwm (1,15-1,3) k, B3gtoro no Ttabn, 14.5, ,
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MaccoByio cKopocTh Bosayxa B Bosayxouarpeatesne up [B Kr/ (M*-K)] onpe-
lensor no dgopmyne
Lp
p=S—, (14.2)
Fan _
ne [, — MHBOe ceueHlie ANA NPOXOAA BO3RyXa, M.
OcranbHbie 0o603naueHHs NpHBEIEHHl paiee.
CKopocTb zBuNeUuHst BORH @y B TpyOKaX BO3LYXOuarpeBaTensi ONpeeasiorT Mo
ropumyae

- Q
ot = T an ( fom — Tan) (14.3)

ie ,T—)KHBOC CeYenHe OQHOTo XOAA AAA BOAW.

YInebHYIO TEeNnJoeMKOCTh BOAB NpHHHMaloT paBhofi 4,19 kllx/ (xkr-K), a naot-
1ocTh — 958 Kr/m3,
ConpoTHBJAieHte BO31yXoHarpeBaTteseil IPOXORY BO3nyXa npHBeieHo B Taba. 14.6.

Ta6auna 1.6

Conpornpnaeune npoxony soanyxa H (8 ITa) npu maccopod
CKOPOCTH BO3AYXa B IHBOM ceueliltiy, Kr/(mt-c)
Cexunun ;

. 3 4 5 6 7 a 9 10 11 I 12
1anopa aHne 11,6 |19,5]29,0] 40,2 [53,2 67,5 83,5]|101,0{120,0] 140,4
{By xpAnHKe 16,9 29,0 | 43,9 [ 62,0 [81.8 [104,1]130,0( 159,5]{192.0( 222.0
| pexpanise 24,2 | 41,2 162,31 87,8|116,0|148,0(148,5 |226,0|272,0| 314,0

Mpumep. TNMogoGpate Bo3nyxonarpesatens (cexknmio) 11 noporpepa ana ueHTpanploro Kom-
iltHouepa NpoussoakTenbHocTbio 36 600 M3/u (10,1 M3/c), fy,= 15,5°C, fa, = 27,3°C. Pacxon
renna B Kanopudepe @ = 141 xBr (121,5 Mrkaa/u).

TenJoHocHTeNb — TopsuaA Bofa ¢ Temneparypoll fpn, = 130°C; tey, = 70°C.

HcxonAa 3 npoH3BOAKTENBIIOCTH KOHAHIHOHEpE, NPHUIIMaeM K ycTallosKe notabn. {4.3 Apyx-
pARuyI0 cexikio 04.1020.0.

JKuBoe ceuenne npoxoly Boazyxa [, = 1,83 M3, xusoe ceuenne no tennonocureso fp =
= 0,00254 u® npu nnomaad nosepxHocTH Harpesa F = 137,8 .

IponssonHm nposepoyHnt pacuer. .

Maccosas ckopocTh BO3tyXa

10,1 - 1,2
—— =§,62 kr/(M? . C).

CKOpOCTh ABHXKEHHA BoAm B TPyGax
141

= =0,2 .

W= 0.00254 .60 %8 - 4,19 123 mc

Ianee no Ta6a. 14.5 naxonus kosdduunent tennoneperaun k = 22,0 Br/(m3- K) u onpe-
qenfien no popuyne (14.1) TpeGyemyio njaoulanb NoOsepXHOCTH narpesa
141 000
F = 410 = 81,5 M2,
130 4 70 27,3+ 15,5

22,0( - >

I

e et
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Mpuuatan K ycraunobke cexuna 04,1020.0 uMmeer nosepxHOCTL Harpesa maowamwio 137,8 s,
y. e. sanac cocraBaser 70%. )
ConpornpJenne NpHHATON cekunn no soanyxy H=74 Tla (cu. Taba. 14.6).

OpocnTensusie Kameps

OpocuTenbilpie Kameps! CAYKAT AAS OXJAXKISHHT H OCylleHHS BO3flyXa NyTeM
€r'0 HenoCpeCTReHHOro KOHTAKTa ¢ XoNoAHoH BoJOH, pa36pLIarHBaemMoll B Kamepe, HAH
IS A annataTHyecKoro ero yBnaxHerHs B 3uMuee pems. OGLlHiT Bl KaMeph! IpHBenex
na puc. 14.4, a UX TeXHHUECKasl XapAKTEDUCTHKA H OCHOBHble TralapuTHBE pas-
mepbt — B Tabn. 14.7.

8 b 15 <Ay
512,35 1200 S 125
ggfﬂﬁ — 14?*1-—47#4-{4-—‘-#*-{- r

(OpLynFD = : 4
- |5 L A Trf'wl* l’rf%

i : +H o+ o+ LI | I N

+ T

st I L]+ + o8

[ {4 NiN-
N +]] + + A W i - =l

< K1 AR RN a
+ +
m\?ﬁ H + +Ht Hl o+ "

;' + |+ + EN O | B : <

R I M S R, T T S 3G 5

@ 3 3

Hy(?) - ' )

7 =L | By d0 o) Az VI~
! 853 360} As —
720 Ay '

Puc. 14.4. OpocHTenvHas Kamepa:

1— Gak; 2 —cTeHxa nepeansia; 3 — gaKeTsl BosAykopactipesesuresnedt; 4 — NOTOMOK; & — KonsekTopubift
paa; 6 — cTenka; 7 — cpeTuabhuk; 8§ — nakeTw kaaneynosiitenell; 9 — nBepxa repmeTHILCKan; 10 — CToORK.

PasOpuisriipaHne BoH B Kamepe ocyiuectBasiercs GOPCYHKAMH, yCTaHOBJ/CH HHIMH
Ha BoaOpacnpenesnTeJbEbX KOAJeKTopax B ABa psjia no xony Bo3ayxa. Ilaornocts
pa3smeleHHs GOpCYHOK B pANRY MoxeT 6biTh 18 1 24 wr. na 1 M2 nonepeuHoro ceyeHn s
opocHTeabHOll Kamepbl. JInn pa36pbiaruBanua Bojbl B GOPCYHKAX CHEAAHH BbIXOXHBIE
oTBepcTHsi. BrinyckaioTes (opcyHKHM ¢ anameTpom oTBepcths 3; 3,5; 4,5, 5,56 mm.
Jas ocyilecTBAGHHA [1POLECCa OXNAKICHHUS Il OCYLIeHHA BO3JyXa NPUMEHAIOT ¢opCy-
ik ¢ anaMetrpoM 4 Mm H OoJee, co3palomie rpyOufi pacnbia Boaw. [lpu sTom nae-
JeHne Boin nepel QopcyHkaMit JOMKHO ObiTh 0,10 — 0,15 MIla.

ITpin anuabaTHueckoM yBJA2)XHEHHH BOAA Lo/KHA OmTb pacnbijiena Gosiee TOHKO,
Nnsn Toro npinvensioT popcyHku Anamerpom 3 M 3,5 MM nipu 1aBaenny soast 0,20 —
0,25 MIla. C
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Ta6anwua 14,7

y Opocurennnas uacTh
chobtinie
2 % NPOXOALI. MM
H : KONHYECTBO «onHvecTs0 opcyHox z
g 8 CTOAKOB 0py NAOTHOCTH 4
‘é g' 8 18 wr, ju 2 wr. fut §
s 2] § :
E g i |o,mip, | 3 : 5
e g 2 H £ : | e
¢ g : 2 & g g p
& 5 & & 2 = |4 o 2 - 8
i | 2| 2 sl B[ 5| 8| &) ¢t |82 2
0 0000-01 48 | kT30 [w00 |25 | 6 | 12 | 9 |08 | 12 [tea |33 |53
D3-0010- 0118l | kT40 {100 |h2s | 6 | a2 | 12 |1ea | 16 |1o2 [aes [ 17on
oo o0ha-0 52} KT-60 [ 125 200 | 13 | 26 | o |23¢ | 12 |32 {133 | 2643
oo 0l 45} | kT80 425 f200 | 13 | 26 | 12 [m2 | 16 |46 |65 [30u
MNporoaxenmne
Hugexc a . Pasuepbi, Mu feM. puc 14.4)
POCHTE b~ QS
nof EE&

Kamephl E§§ A A A, A | 4. H H, H, Hy Hy |m|n
03-0000-0 gg} 1655 | 1625 | 1703 | 1739 | 1860 | 2003 | 1875 | 2051 | 2645 | 2475 | 13] 15
(H.0010-0 53} 1655 | 1625 | 1703 | 1739 [ 1860 | 2503 | 2375 | 2551 | 3145 | 2075 | 13| 19
ue.0oto-0 ._ﬁf} 3405 [ 3375 | 3453 | 3489 | 3610 | 2003 | 1875 | 2051 | 2645 | 2475 {27] 15
83'8858'8 ,_',’43} 3405 | 3375 | 3453 | 3489 | 3610 | 2503 | 2375 | 2551 | 3145 | 2075 [27] 19

GKOJ;:T{;C’TBO BOIB (B Kr/c), pa3bpuisriiBaeMoe omioii ¢opcynkoil, npusesesc B
tabs. 14.8.

Tacnuwua 14,8
KoanuectBo Boats (10*-kr/c), pasGpwarn- Koaituectso soaw (10%-krfc), pas-
Baemoe 0AHOA HOpPCcYHKOA npH aname Tpe 6puarinsemoe oalio#t dopcyurofl npn
Nasnenne BLIXOAHOrO OTBEPCTHH. WM Nasneiue JMBMETPE HHIXOAIIOTO OTBEPCTHH, MM
"Mhie M
3.0 3.6 4.0 4.5 5,0 5,5 8.0 3.5 4,0 4,6 5,0 6.6
0,00 [5,0 |61 | 7.4 | 86]t00]i,0)] 0,20 |72 8,9[ 0,5 (12,4 |3,9| 16,0
, 6,1 7.6 9,0 10,71 12,0 ] 13,8 0,25 8,01 10,0111 ,8 {14,0}15,5] 17,8

228

e




iy ki

Bopa, pa3bpbiaruBaeMas B Kamepe cnuBaerca B nopnoH (6ak) opocutenbHol
Kameph!, CHaOeHHOW naTpyGkamu, Yepe3 KOTOphle BOMAa MoMeT GbiTh OTBefleHa B
CHCTeMY OXJaMJeHHs, HJH 3abupaercs HacocoM JIAs [OBTOPHOTC Pa3GpLISCHBAH iR
(npu anuabaTHYecKoM yBJaXKHEHHH BO3jlyXa).

Macca pa3GpusruBaemoli poatl, Npuxoswascs Ha 1 Kr 06pabaThiBaeMoTo BO3AYX 8,
naspiBaetcst KoapHuHenTom opollelis B. Insa npoueccoB anuaGarnueckoro yBJax-
nena B=0,5-=1,0, a ans npoueccoB ox/naMneHus M OCylleHMs Bosayxa B=15-+2,

Baxuolf XapaKTepHCTHKOH OpOCHTeNBLHON Kamephb! aBsiaeTca KoappHUHENT 3bdek-
THBHOCTH %), KOTOpbIHT BbIHCAMIOT no ¢opmyae

(14.9)

W3 370t GopMyasl MoKHO onpeleanTs TEMIEpaTypy BOJAKW HA BeIXoAE H3 Kamepsl
opoiuenus )

on, = _B_"'(_';l‘l”n_ : (14.4a)

OnuiTibie 3HayeHHsi KoaphuuHEHTOB opollenist H 3(HEeKTHBHOCTH, N0 AaHHBIM
A. A, Toronuna, npusenenw B Tabn. 14.9.

Ta6anuna 149

KosdbduuneTs shheKTHAHOCTH 7 NpH KOshPHUHEHTE

! opoulennis B, kr soAbl/Kr BO3nyXa

Mpouecc 8
opocHTenbnoft Kamepe
. 0,5 1.0 1.5 2.0 2.5
OxnawReHHA H OCyINeHHSA 0,60 0,87 0,94 0,9% 0,97
Anua6aTnyeckoro ysnax- 0,82 0,94 0,95 0,96 0,97
ueHus .

Tlpn Brnoaienun NpoeKToB NPHXOAUTCA pelliaTh ABe 3anayn. I1pu pemenitn npamoit
3anayH o6biuiio 3a4aHbl PACXOR BO3AyXa H €ro MapaMeTphl HA BXOJE B OPOCHTENABH IO
Kamepy H Ha BbIXOLE H3 Hee, a TaKxe HayasibHas TeMNepaTypa OXJaXKAalouwlell BOILI.
Tpebyercs onpeneiantTh KOAHYECTBO BOjbI, 11e00XORHMOe Jiisi pa30pbiaTHBaHUsA B
Kamepe, TEMIIEPATYpY BOfbl Ha BLIXONEe W3 Kamepsi, NOJ0GPATL Kamepy H ONpeleinTh
yiteno dopcyHok. Tlpu pewrennn o6paTHoll 3agaul H3BECTHB! PaCcXO/isl BO3AYXA H BOAL,
MX HaYaJjibibie NTaPaMeTPhbl, a TAKXKe MHIEKC Kamepbl (Y4cA0 H Auamerp (GOPCYHOK).
Tpebyercs onpeneniTh MapaMeTPhl BO3AyXa H BOALI Ha BbIXOJE U3 KaMepHl,

B ToM M ApyroM cayuae caelyeT moJnb3oBaTbes (opmyaoit (14.4) u taba. 14.9.
Xon peutenusi aceH H3 NPHMEPOB, NpHBELEHHBIX HHXKe,

fipumep 1. [MopoGpaTh OPOCHTEABHYIO KAMEDY IIA UENTDATNLHOTO KOHAHLHOHEDA MPOMIBOAH-
Teabuocteio L, = 29,5 tue. m3/v (8,2 MI/c), onpenenntb unCa0 GOPCYHOK, TOTPEGIIOE KOMIIHECT-
BO BOAKI, €€ HAYaNbNYIO TEMNEPATYPy H HArpy3xky Ha XOJOZHJbHYIO rcrauosxy IR OXJIBKAEHHA
M ocylelHs BO3AYXa C lahaJbikiMW  napaMerpaMH fp, = 3°C, @p, = 32%, fa, =

=56,1 kKIlx/kr po cocromnna ls, = 1°C, s, = 95%, ls, = 30,6 kllw/xr.
Banaemes KO3 HILHENTOM OPOINEHHA 'B'= 1,5 xr nopu/kr BO3AyXa, NpH 3TOM Kosq)cpmm-
ent spdeKTHBIOCTH OPOCHTEAbHOI KaMephl mo Tabn. (4.9 6yner pasen M = 0,94,

Temneparypy Boak Ha BHIXONE H3 KaMephl OpollesHR HaXomuMm no (bopmyne (14.48)
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, {1—(1—0,943t,3 11—1,88
ea = 0,94 0,94
Pacxon oxnaRawoulek poan
Gpy = BLyppy=1,5-8,2:1,3=16,0 krye.

B cooTseTcTBHH € NPON3BORHTENbHOCTBIO KORAHUHONEPa NO BO3RYXY (29,5 Twc. M3/4) no Tabn.
7 BuGMpaeM  OPOCHTEAbHYK  Kamepy K kougnuHouepy KT-3), 3ra kamepa MOMer HMETL

=9,7°C,

==

3 nan 144 dopcynkn. B nepeoM cnyvae narpysxa Ha Onny QOpCylKy COCT3BHT

14,8-10™ xr/c, no #3 Ta6n. 14.8 BHANO, YTO T2KOE KOJIHUECTBO BOANW fie  MONET RPOXOAHTH
4€ NPH RHaMeTPe BLXORHOro orBepcTuA diopCynkH 5,5 Mm n naspenuu 0,15 MIla. Bo eropon
y4ae warpy3ka Ha oIHY ¢OPCyHKY cocTasut

16,0
144

B coorpercTeul ¢ 9TOR Harpysxoft enbupaed ¢opeynku nnanerpom 5,0 um. Jlasneyne sogu
pen dopcynkamn 0,15.

Takin a6pasoM, K ycTaHOBKe NpHuHMaes OpOCHTesbHYIO Kamepy ¢ Hugexcom 03.0020.0.

Harpyska ua XOn0RHABHYIO YCTaMOBKY COCTaBHT

Qo = Lepa ( b, — ln.) =8,2.1,3(56,1~—30,6) = 272 kBr.
H3 tennosoro GanaHca
Ly s ( ‘n, — g )= Gax Coa ( ‘nn,— tBIh )

== {1,1.107% xr/c.

\XORUM HAYANLKYIO TEMNEPATYPY OxJaXKRaloWell B8OAW ‘e
) g, = Conlonlea,—Q 16,0-0.09:9,7 372 o oo
A Ggg Con 16 - 4,19
BedTuaATOPHAA YCTaHOBKA {BCHTArpelaT) SnextponsHratend
£ £ ® 3
Komllunuone ] § E 5 %
P HUfEKe ANA E: 3 H 2 g
™A, Ne npaboro L E. o T™HR a a
HCITOJTHE@HRA - g-\ - § °
@ & =
£l8s)i2 |k
= I R 3 3]
r-3o 03.4420.0 6 550 A02-61-6 10 975
03.4430.0 8 30 630 A02-62-6 13 970
ll4-7g 03.4440.0 2 740 A02-71-6 17 980
Ne |
r-40 04.4420.0 6 610 A02-62-6 13 970
04.4430.0 8 40 | 660 AQ2-71-6 17 970
04.4440.0 12 765 A02-72-6 22 980
T-60 06.4420.0 6 120 A02-71-6 17 980
114-76 06.4430.0 8 475 A02-72-6 22 980
Ne 16 06.1440.0 12 555 A02-81-6 30 980
08.4420.0 6 460 A02-72-6 22 980
T-80 08.4430.0 | 8 510 | A02-81-6 | 30 | 980
08.4440.0 12 580 A02-82-6 40 980




¢

Npumep 2. Boanyx B koaudectse 10 Kr/c ¢ RavyanbHEMA NapameTpami fp, = 28,5°C, @q, =
= 45%, ia, = 57,4 xJLK/Kr 0X.JaX12eTCA MOCPEACTBOM Kamepu opowenns 04.0020.0.Ionamerp
BHXOMIIOTO OTBEPCTHA cpogcyuux 4,0 M. Boaayx oxsaxniaercs BojoRt B kKonmuectpe 12,5 kr/c ¢
Hauanbuod TeMmneparypodl fsy, = 5,5°C. Onpenpeantb napamerpu Bo3Ayxa M BOIH Ha BHXOJe
H3 ODOCHTENbIOR KaMepH, a TAaKXe HArPy3Ky Ha XONONWJbHYIO YCTaHOBKY.

Onpenensem xosdpduunent opolnenus B = = 1,25 kr Bopm/Kr mo3pyxa.

Mo ta6a. 14.9 onpenensem kosdhduunent spdextunnoctn kamepu. [lpunnmaem m = 0,95,
Temneparypy BORH Ha BHXONE H3 KaMepH HAXOAMM MeTOAOM NOCJENOBATEAbHHX NPHOAHMKE-
nuit. Jlng 370T0 3afanuMCs NOLOTPEBOM BOAM B kaMepe Afy, = 6°C. Toraa

fan, = to, + Bag = 5.5 46 = 11,5°C.

Haxonum TeMnepatypy BO3NyXa Ha BEIXONE H3 KaMepH

lu. =ty — (s, — gy, ) 1= 28,5 — (28,5 —11,5) - 0,95 = 12°C,

Urobm vafiTh SHTAJLIHIO Ma BHXONE M3 KaMepu, CTPOHM NpOlecC OXJaXAEHHA BO3AYXa B
d—i-puarpamme. [las 970r0 coefuMseM npsaMoft aHmuedl TOuKy c napamerpamu f = 28,5°C n
¢ = 45% (HauanbHOe cOCTOAIIMe BO3AYXa) C TOuKOM na aunnn @ = 100%, koropoii coorrercr-
BYeT TeMnepaTypa, paBuas TeMnepaType BOAW Ha BbixoJe HI KamepHh.

" Cocrofinne BO3AyXa, BHXOAANEro H3 KaMepH XapakKrepuayercs TOuKoR Nepecedenus Jayua
NpOLEeCcCa OXNAKICHHS C H3OTEPMOR fp,, T. €. COOTBETCTBYIOWER HaRNenHOW pauee TemnepaType
BO3AyXa Ha BHXoNe H3 KamepH. [lna wallero npumepa no d—i-AHarpaMMeé HaXOHAHM (p, =
=319 kIlx/kr.

KosanyectBo Tenna, nepetanHoro B Kamepe (010 e PaBHO HATPY3Ke Ha XONQAHAbLHYIO yCTa-
HOBKY), MOXKHO ONpegenuTb ABOSIKHM MyTeM: MO MOJAOTPEBY BOAH HJH MO OXNAXAEHHIO BO3AYXa.
Ecav Mu B Havane pelleHds 3afa'H NPaBHAbHO 3aRalHCh BEJHUHHOR noRorpena Aly,, TO 06a pe-
9y/bLTaTa AOMKHN OHTH OIHHAKOBHIMH: .

Ta6nuua 14,10

Paawepnl, MM (cM. pao. 6,13)

Macea, kr

1260
1280
1340

1280
1340
1370
2346
2376 |
2493

2376
2585

1840 | 660 120 | 3290 | 1816 | 780 | 918 | 1765 | 926 | 505 | 1620 | 368

2424 | 875 | 200 | 4030 | 2211 | 1120 | 1333 | 2575 | 1230 | 645 | 2424 | 448
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Qo= Lypa( Iy~ fp,) =10+ 1,3(67,4—31,9) =331 xBr:
Qo = Gog ox { fan,~ fag,) = 12,5 - 4,19 (11,5 —5,5) = 315 kBr.

331 — 315
Hessnska cumannﬂer—gal—‘ - 100 = 4,89%, 4TO HaXOAHTCHA B Npefesax TOYHOCTH pacdera,
i109TOMY TlepecueT MOXi0 He npoHasonutThb. Ilpn nessske Goxbme 5% nyXHO 3anaThc APYFHM

Alga ¥ CHOBA RPONIBECTH pacuer.

BEHTHJIAITOPIBIE YCTAHOBKHA

[Mpennaanavatorca Ans nepemeuteniis o6pabaTbiBaeMoro Bo3yXa B CHCTEME KOH-
JHUHOHHPOBAHNA H €ro NojauH B nomelilenns, Bentuantopubie ycranoBku (pac. 14.5)
_ COCTOAT 13 BENTHARATOPA H 3Je-
b L b . by KTpOABHTaTe R, coennitentnX
uten KJAHHOpeMeHHOH HAH uHOH nepe-
— 1—h nadefl H CMOHTHPOBaHHKX Ha 06-
| R\ rr i meh pame. PaMy ycTanassinBajoT
x| Ha NPYXHHHMX aMOPTH3aTOPax.
=1\ : — TexuHueckne xapaKTepHCTHKH
BEHTHJATOPHHX YCTAHOBOK nNpif-
pefenkt B Ta6a. 14.10. Bwub6op
BCHTUAATOPHOA YCTaHOBKM COOT-
BeTCTBYIOWEH 11POH3BOAHTENLHOC-
TH DNPOU3BOMAT MO KOJHYECTBY
nepemeliaeMoro BO3NYXa i CyM-
MapHOMY as3pOAHHAMIIECKOMY
CONPOTHBJIEIHHIO BCEX CeXUM LEHTPANBHOTO KONAHIMOHEPa H CHCTEMB  BO3AYXOBONOB.
Kax Buawo u3 tabn. 14.10, penTuasTOp oAwOH u TOH e MPOH3BOAHTENBHOCTH
[O BO3fyXY KOMNJEKTYIOT Pa3jHuYHBIMH JABHTaTeNsIMH B 3aBHCHMOCTH OT pacyeT-
HOFO 23pOJHHAMHYECKOTO COMPOTHBJ/EHHS CHCTEMBI.

Puc. 14.5. BentunaTopnas ycrasoska.

FIMABA 15

HCTOIHIKI X0Jd0lA M XOJOJOCHABKEHWE CHCTEM
KROHAROUHOHNMPOBAHUA BO3AYXA

Jlna oxaampeHua n ocymenns BO3lyxa B CHCTEME KOHAIIUNOHHPOBaHHA BO3NyXa
MOTyT ObITL ICMOJNL30BAHBE €CTECTBEHHLIE ICTOWIIHKH XO0J0aa (ﬂeﬂ, apre3unajckan
HJH TPYHTOBaRA BO}I&), XOJOAUABHbIE MAUIIB, a TaKke KOMOHHAWIH eCTecTBEelNbiX
HCTOYHUIKOB X0a0Ja C XOJOANJIbHbIMH MAILIIHAMH.

HcTounuk xonona caenyer Bblﬁllpa’rh 113 OCHIOBAHHH H3ydIeHNA CHeNYIOUIHX (j')aKTOPOB:

BO3MOXHOCTH NOJYUEHHA Tpeﬁyemux napaMeTpoB BO3jgyXa € MOMOULbIO TOro HJH
HHOTO HCTOYHHKA XOJI0Aa; :

MECTHBIX yCJ]OBHl?i: HaNHYHA H605X011HMI:IX naoutaneil aan pasMeleHa  XoJo-
AU BHOTO oﬁopylloaamm, ero JlquHLlHTHOCTH, BO3MOXKHOCTH ﬁypemm CKBaXXHWHbH H
KavecTpa ﬂOleqaeMOﬁ BOJAbLI, BO3MOXKJIOCTH pa3Meinenis GyHTOB Jbla U T. Nn.

OxonyaTesbybiil Bb160p MPOH3BOAAT HA OCHOBAHNHIE TEXHHKO-3KOHOMHYECKOrQ
CpaBHEHHA BO3MOXKHLIX BapHatitTOB.
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lTpumenenne sbna. B ycTaHOBKAX KOHIHIHOHHPOBAHH BO3AyXa MpHMeHenHe:
JIbla MOXET OKa3aThCst leniecooO6pasHbiIM B pafioHaX ¢ KOPOTKHM JKAPKHM JIeTOM H:
xononHofi aumoi, B KOHAHMHOHepaXx, rae Jiex HEMOCPEACTBEHHO COMPHKAcaeTcsi C.
BO3AYXOM, Jieq JoJ/KeH GhiTh H3TOTOBJIEH H3 BOAW NMHTheBOTO Kauectsa. Jlem, Hamo-
POXKEHHBIN B €CTECTBEHHHIX YCJOBHAX, HaHGoMee LesecoobpasHO HCHOAB30BATh MyTeM .
CTaHBaHHA HENOCPEACTBEHNO B GyHTe Mo MeToay Hux. B, A. Bobkosa. Jlen namopa--
KHBAKOT Ha KeJesobeTonuol nmiomanke B BHAE GYHTA H YKPHBAT CBEPXY cJIOEM'
sacunuolt teronsonauuy (puc. 15.1). Xonoguas Tanan Bona cobrpaerca B NpHAMKE, .

Puc. 15.1. "Cxema ucnonnsosanns gawnaa ans CKB:
1 — nen; 2--wacunuas RAIONAUHA] § — TPEXXOAOBOR Kaanau; 4 — perynaTop Temneparypbl; § — xonams
uHolep; 6 — NOBEPXHOCTHWA BOINYXOOXNAAMTEAL; 7 — NeHTPOGEKHLIA uacoc; 8 — GuALTP; 9 — nepeaus
Boab B KaBANMMIAUMW; JO — npHAMOK Taxoft BOAM; If— rpaBuftHbif duabTp; 12 — naowaaxa; 13 — kon-
' nexrop orenneHtoff BOAM,

4

OTKY/A LEHTPOOEKHBIM HACOCOM HANpPaBJAETCA B NOBEPXHOCTHBIA BO3AYXOOXNAAUTENE
KON LIHOHepa. .

Otensennas BojA NOJA OCTATOYHBIM HaNOpOM BO3BPauIaeTCA X MJOWANKe, BHIXOAHT
yepes repdopupopanitylo TPy6y B HHXKHIOIO 4acTh OYHTa H, NPOTaHBan XOAB NOA0
JIbAOM, BMeCTe ¢ TaJioit BOJOH BO3BpallaeTca B NpHaMoX., M30uiTox BOAK NepesHBaeTca
H3 NPHAMKAE B KanaJH3auwio. =

Jlna owncTKH BOAWI nepel NPUAMKOM yCTaHOBJeH rpaBMiinbiii ¢uiabrp. Temrepa-
Typa BOabi, nozapaeMoll B KONIHIIHOHeP, PeryJiHpyeTcfl ¢ NOMOUIBIO TPEXXOROBOro
BEHTIVIR, Nepenyckaouero YacTs BOIN HenoCpPeicTBerHo B MPHIMOK,

OcHOBHBIM HEIOCTATKOM CHCTEM C JIeIAHbIM OXJIaXKeHHEM ABJAETCA HX rpOMO3A-
Koctb. Tak, ANl yCTAHOBKH KOHAHUHOMHPOBAHHH BO3AyXa, NpeiHa3HaueHHOH AR
paGothl B TeuelHe 100 nerntix mitefi o 8 y co cpeaneli npoH3poAHTENBHOCTEIO 230 BT
(200 000 xxan/u), TpebGyeTcss HaMOPO3HTD B TeueHnHe 3HMBt 6yuT oGbeMoM 2200 M3, ans
pasmeuleHHs Kotoporo Tpebyetcs njomanka pasmepom 20X 60 M. PaaMecTTb Takyio
NAOWAAKY He BCerfa BO3MOXKHO KaK B CBA3H ¢ GOJBLION 3aHHMaeMoil MJOWaAbIo,
TAaK M N0 apXHTeXKTYPHBIM coobpamenuaM. TToaToMy TaxkHe yCTaHOBKH NpPHMEHAIOT
B OCHOBHOM ANA TEXHOJOrHYECKOro KOHAMIHOHHDOBAHHS BO31YyXa, HampHMep, Ha,
MOJIOKO3aBOAAX .

9—198 233




. TlpMeHenHe apTe3HaHCKofl U FPYNTOBOR BOR. [IPYriftM eCTECTBENHBIM 1CTOUHITKOM
X0N04a, HateAunM 3iaynTenbHo Goabtnee npunmenenne B CKB, spaserca apreaman-
CKam ¥ TpyHTOBas BOJA.

Bo3MOXKHOCTDL 11CNIO/IL30BAHIIA APTE3HAHCKHX M TDYHTOBLX BOA /1A 3THX neJeft
onpenenseTcst BOAOHOCHOCTLIO NOYBEHHBIX TOPH30HTOB, TemmepaTypofl  BONM, ee
XHMIYECKHM H BaKTepualbilbiM COCTAaBOM, XECTKOCThio fi np., M3 nepeusscaensbix
cBoficTB TeMnepaTtypa BOAM ABASIETCS OCHOBHBIA (JAKTOPOM NIPH  pelileHINt O NPHrOf-
HOCTH apTe3UaHCKHX It TPYHTOBBIX BOA AJA ncnoab3oeahns B CKB, nockoubky
ANR OCYUEeCTBJIEH S 3aqaHHOrO HPOHECca OXJaXcleHHsa B ocyiUeiiifa BO3ayXa Temre-
paTypa TOUKIl POCh BO3AyXoOXJaauTels AoaxHa 6LiTh goctatoqno inakoit. [losro-
My apTe3naHCKaf BOAA AOMmKHA ObiTh TeM XonoMieli, yem Cosnee nf3kas Ttemnepa-
TYpa AOMKHA NOMJAEDHIBATLCA B KOMAILHOMHPYEMOM MOMeuletil 11 yeM Gonbiveh
ABJAETCS Larpy3ka Ha clucTemy oT BaaronputokoB. Hanpumep, ans MecrnocTi ©
pacueTnofl Temnepatypoit Hapyxunoro Boaayxa 35°C 11 ornocuTesbiiolt BAaXIOCTHIO
35—40% B WuAbLIX It OGLIECTBEbIX 3MailiAX NOMIEPKIBAIOT TeMNepaTypy OKOJO
27°C npn othocutenbiiofl paaxuoct 50—55%. Ilpn  oObtunbix  COOTHOWIEINAX
TENJo-: It BJAArONPHTOKOB (Harpy3oK NO: ABHOMY H CKPHTOMY Tensy) Temnepatypa
BO3yXa Ma BuiXo/e H3 BO3NYXOOXJAaanTes ! A0/KHA OLTh oKosio 15°C, uTo A0CTHra-
eTCA MplMeseHsieM BOABI C Hauasibhoil TemnepaTypoit 11—12°C,

Ecnau e pacyeTHas TemrepaTypa Hapysuoro poaayxa 27—28°C, oriocirtenbnas
Braxuocts, 45—50%, TO B 31aHiAX ITOrO TiENA Nopjaepxusaiot temnepatypy 24°C
npi Brawtocts 50—559% . Heobxomnmas TemnepaTypa TOUKH pOCHE 1A BbIXOZE 13
BO3/ly X00XJagnTens Aomkua Ouith cuixena o 11—I12°C. Jlns stux ycnowiil Boja
¢ uauanbiiofi Temnepatypoit 11—12°C, xoTopyio MLt pamnbilie cuutagn npuroaHoi,
aBAseTCR CANKoM Tefoit, B atoM cnyuae meofxomma Boaa ¢ Teninepatypoil ne
pritie 9°C. [lame ue3uaynTesbfioe NOBLiUeiie Hauaibiioff TeMnepaTypni BOALE NpH-
BeJeT K Pe3KOMY YXYIIUEIHIO BAaXHOCTHOIO PeXiIMa BHY TP nomMetnenns. 10 OTHO-
CHTCS rJIaBiibiM 06PAa30M K MOMEUEHIAM C BbICOKOH YleNbHOMH Harpyakoli no CKpHToMy
Teny (c GoAbINIME BJArosbiaeAenliAMI)—TeaTpaM, Ko, 3aiam 3acenaniitif, TOprosbiM
3aiaM pecTOpafnoB Il T. T,

[Mpn ncnonpaoBaHun B KauecTBe BO3AyXooxaaantens dopcyinoyHoii xamephi, rie
BOJA HENOCPENCTReHO KOMTAKTHPYET C BO3AyXOM, apTe3ifalcKas Bona A0/Kua BulTh
HHTBEROro KauccTBa. BuiCOKOe cogepakarniie B Bofe coefutienttil kenesa nelofycTimo,
TaK KaK B DPHCYTCTBHN BO3AYXA 3aKHCh XeNe3a 0CAX/A3eTc B GOJILIIOM KoJiyecTse,
YTO NPHBOANT K GHICTPOMY 33COPEHIND PAChbIANTENBHBIX (JOPCYHOK 1t TPYOOHPOBOAOB.

Heo6xoaiMoCTE NpiMeniaTh BOAY TOAbKO NETLEBOr0 KauecTBa 3acTapaseT OYpHTh
raiyGoKite CKBAXHIBL 11€CMOTPS Ha TO, 4TO Y4eM ray6iKe CKBaXiiita, TeM OHA JOPOMKE I
TEM Bbillle TeMnepaTypa noJjyuaemoli apTeaianckoil Bogbt. BTOpbIM 11€10CTaTKOM CXEM
¢ ncnoab3oBaiieM apTe3naluckoii BoAn B Qopcynoynoit Kamepe SBANETCA OYelb
Gosbiofi pacxoa BOabt HA Kaabii KMAOBATT XOJOAONPOH3BOAMTENBHOCTH, TaK KaK
RONOrpeB BOAE B (JOPCYHOUNOI OAHOCTYetyaTol Kamepe ue rpebpinaer 2,5°C. Tak,
aas KuHoteatpa ua 3000 nocagouibix MECT, PacnosomeHHoro B uentpe Mocksut, Xo-
AofioHarpyaka cocrasut npumepHo 1000 kBT, B cBasu ¢ yem norpebyercs 300—350 M%u
apTesnanckoft BoAbl, @ ANS STOrO IYMKIO 33aN0XKHTL 3 CKBAMHHLI 11a pacCTOAMI
250—300 M apyr or apyra.

Ouetib BhicoKas cToumocth Takoii CKB, a Takxke TexiHueckas TPYAHOCTb pa3me-
IEHHR CKBaXKNH OYEBWAHLI. Y/eileBnetie CHCTeMbl MOMKeT GbiThb JOCTHTHYTO TONBKO
33 cuer MenblUero noTpe6heiiis apTe3ifaHCKo BOAL, a 3TO B CBOIO OYEpelb BO3MOXKIIO

TOMBKO 3a cyeT OoJibuioro nojorpesa BOAbI NpH NPOXOWAEH depe3 BO31y X00XJia~
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!
autennb. [TosTomy HauGonbwnil sgubexT momeT GbITh JOCTHTHYT B pe3ysnbTare nphme-
Helfifs BO3AYXOOXJalHTeNel! NMOBePXHOCTHOTO THNA, B KOTOPHX BOZa MOXeET Harpe-
Batbca Ha 8—10°C. [las 371010 TernoobMenHiK aenatoT 6osee rny6oKHM, dYem OOBLIYHO,
[TockonbKy B NOBEpXHOCTHOM BO3YXOOXJAJAMTEJNE HeT HENOCPEACTBEHHOTO KOHTaKTa
BOZb! 1f BO3AYXa, TO BOAa HeobA3aTeNbHO JOMKHA ObITh NHTHLEBOTO KavecTBa, JIHUD Obl
ee Temmnepatypa 6bu1a JOCTaTONHO HH3KoH. 2To noapoaserT Hcnosnb3oBate B CKB
TPYHTOBBIE BOJLE, 3aderawofiite Ha HeGOJBLIOH ray6HHe, BOAE TOPHBIX pex H T. M.,
XHMtvecknii # OGakTepuasbHbifi COCTAB KOTOPHIX He COOTBETCTBYyeT Tpeﬁoaalmnm
npeAbABJseMbIM K BOXE NHThEBOrO KauecTsa.

] vl
— — —— —_—
bosie = i .
—— — —— —
A\ { ] 1. .
1= 1

dyauonnsn

Puc. 15.2. CxeMu McnoJin3oBaHHS apTeamanckold Boxs n CKB:

@ -— ¢ NpensapHTERbALIM OXAaMAeHHEM BOIRYXa; 6 — C MPEABBPHTEALHLIM OXJAMXKIEHHEM apTeanchxoﬂ
BOAkW; / — apTesHanckas CKBAXHHA; 2-— BO3LyXOOXMAAHTE/b NpPEABAPUTENBHOTO OXJaMIEHHS;
apTeanalckoh Bonm; #— UEHTPOOEKEBIA Hacoc; 6 — KoMmpecco émo KOHREHCATOPHBIA arperat; 6—-nutp-

CKBAMHHA,

7 — KBIBAHABIHONNLIA  KOANEKTOP: — KCnapuTensno-peciBeplibil
9 — ocNHOBHOR BOAXYXOOXJANKTENL,

3—6

arperat;

Tax kax B Kpynubix CKB 06biYHO HEBO3MOMHO NOJYYHTE AOCTATOYHOE KOJHUECTBO
apTeanaHcKoil BOAEI HH3KOH TeMNepaTyphb!, yToOEl NOJHOCTEIO YAOBJETBOPHTHL NOTpes-
HOCTH B XOJIOA€, B NPaKTHKe KOMAMLMOHHPOBaHMA BO3AYyXa LIHPOKOE pacnpocrpa-

Hette noJydHsIn KOMﬁHHHpOBaHHHe CHCTEMBI,

HCNONB3YIOTCA XOJIORHJIBHEIE YCTaHOBKH.
DTH CHCTEeMB! MOXHO NOAPA3JEJHTD 1fa AB& OCHOBHBIE TPYINEL: CHCTEMBI C npemaa-
PUTENbIHIM OXJaXAEHHEM BO3JyXxa H cncremm c npe,usapmenbnum OXJAKIeHHEM
apTe3uaHCKoOil BOJBI.
B cucremax c npezxaapmenbuum oxnamneHMeM Boanyxa apTe3naHckas Bofa
HCNOJL3YeTCs1 B BO3AYXOOXJaiHTeN e NepBofl CTyMneHH, a BO BTOPOH CTyMeHH Hcnoab-
3yeTcs BO3/1yXOOXJaNMTENb HenOCPENCTBEHHOrO OXJamAeHHs NHOO BO3NYyX0OXJafi-
Tesb, NHTaeMbti HCKYCCTBEHHO oxsiaxAeHHON BOJOH vin paccosioM (pHc. 15.2, a). Ity

g»

rae Hapsagy c apTesuaHCKoﬁ BOZOH
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CHCTEMY NPHMEHSOT B TeX CAy4asiXx, KOrja pacnonaraioT 11eGoNbilluM KOJiecTBOM
apTesniaHcKoll Boln ¢ JAOCTATOYHO HH3KOH TeMmepatypoil. ApTesualickyio sojy,
HarpeTyio B REpRON CTYNMeHW OXJaKAEHHs BO3nyXa, lenecoo0pasHo HCNONb30BATDH
efile pa3, HarnpHMep AJA OXJIAXKIEHHA KOHAEHCATOPOB XOJOMIIbIb{X MALIHY, MOC/e Hero
ol1a MoXeT ObiTh cOpOLIeHa B KaHaJii3auHio HiH 06paTHO B IPYIT (B BOJOHOCHMI ciofi).

Jns Toro 4robbl XaK MOMHO MOJHEe MCROAB3OBATE OXJIAXAAIOULYIO CrIOCOBHOCTD
apTeanancKoift BOALI, NOCJE NepBOA CTYNeHH OXJaXJleHuf Boja ROCTYrnaeT He ife-
BOCPeACTBeNO B KOHAEHCATOp, rie MOXKeT GwTh nojorpera Tonsko wa 4—5°C, a
B NpOMEXyTounblfi 6aK, Kyla TAaKXKEe CAHBAlOT OCHOBHYIO uacTb oTenJenHoit Boau
nocsie KoHaeHncatopa. B peaysbtaTe cmemeHHs o60HX MOTOKOB apTeaHancKas BOJAA
narpepaercs na 20—25°C, a xoHneHcaTopHas Boaa oxnaxazercs na 4—5°C, nocne
yero CMech CaMOCTOATEJBHEIM HACOCOM HANpaBAeTCA B KONJeHcaTop AJfl €ro oX-
BiEV VN

Ecax B pacriopfeHHH HMeeTcs JOCTaTouHO GOJIbLIOe KOJHUECTBO apTeaHaHCKoi
BOABI, HO CO CPaBHHTENLHO BBICOKOH TeMrepaTypoi, cjiefyeT NpPHMEHHTE cXeMmy C
npeABapHTe/bHLIM OXJIaXKJAeHHeM apTe3HaHcKoi Boiw (puc. 15.2, 6).

Hanpumep, ecan Ha xakoMm-HuOynb OOBEKTe C PAaCUETHHIMH KJIHMATHUECKIIMH
napametpamu Mockosckoft obnacti (¢=28°C; p=40%) umeercs JoCTaTouHOE KOJi~
YyecTBO apTe3HaHcKoit voan ¢ TemnepaTypoii 11°C, nenpuronmoit A npsMoro HenoJjb-
30BaHIA B KOUANIMOHEPE, €€ MOXKHO HCNOJIB30BaTh NYTEM NpeABAPHTEBIOTO OXJ1aX-
-nenis Ha 4°C ¢ nOMOULBIO XONOAHJBIHWX Maluuii (NP1t 5TOM ee TeMNepaTypa craier
paBnofi 7°C) c¢ nanpneiillHM NOJOrpeBOM B MOBEPXHOCTHOM BO3NYXOOXJaAHTene jia
8°C, nocJie wero apTe3naHcKylo BOAY MOXHO, KaK H B NpeAbyilleM cayuae, 11cnodib-
30BaTh AJA OXJaxAeltus KowjeucaTopoB. IIpH 3TOM npyMenielsiie CXeMEI ¢ H3KOM
KOHAEHCATOPHOR BOALI YiKe He MOXET YMEHBIUHTb PacXOi apTe3HalcKOR BOAW, MO-
CKOJIBKY OH OMnpefiesieTcA NOTPeGHOCTHIO B X000l BoAe AAs Kouaduuotepa. [Tosromy
apTe3nancKkyo BOJy nocjie KOUAHUHOHEpPA TOJ OCTATOMILIM JA3aBJIEHHEM NPONYCKaT
yepes KoHgeHcaTop i cOpachiBaioT B Andby3HONIYIO CKBAXKIHY WIH B KaHaJH3anuo,

B ywxasauHol ciicteme NpOH3BOAHTENLHOCTH XOJOANJIBHOH CTaHUHH He 3aBHCHT
or xonoroHarpysku #a CKB, a onpeleisercl ToMbKO TeM, §fa CKOJBKO rpagycos
1eoc0XOIHMO OX/1aiHTb apTe3HaHCKYIO BOAY /s JOJIKHOIO OCYIUEHHs BO3yXa.

Apreananckas BOfa, HCMONb3yeMas B KOMGHHHPOBAHUKWX CxeMaX, lie JOMKNA
OBITH CJANIIKOM KECTKOM, TaK KaK NPH KecTKOCTH Bwiue 20 el. npOICXOAHT 3acOpeHHe
TPYOOK KOHIEHCATOPOB OCaMalOUIHMHCH COJNAMH, YTO BHI3bIBaeT ROBBIlEniHE Temne-
patypnl xoufeticaui. Cxema NHPKYJAUHH aAPTE3HAHCKOA BOJBI 1O BO3MOKHOCTH
noJnkHa ObTh 3aMKHYTOl, 63 pa3priBa CTPYH fiocjle KOUJAHIHOHEPOB H nocje Koil-
JEeHCAaTOPOB XOJIOAHJBHLIX MalidH. B canydae npumedeHiuis cGopubix Gakos AJs
XosonHOH# apTeanancKoR BOAH HX eMKOCTb CJIeNyeT NpHItHMaTh H3 pacueTa aBTOMa-
THYECKOro BKJIOMEHHS HacocoB He Gojlee HieCTH pa3 B 4ac.

lpumeneiine xononuasuelx Mamun. B xayectse ucroyumka xonona B CKB npume-
HeHHE XOJOAMJLHBIX MalNH MOXKET GHITE PEKOMEHJOBAHO B CNENYIOUIHX CAyuasx:

fIpH OTCYTCTBHH €CTeCTBEHMBIX HCTOUHHKOB XOJIOAa;

€CJIH CHCTeMa C ecTeCTBeHIIBIMH HCTOWIHKAMH XOJioAa B CHJIY MECTHRIX YCJIOBHMA
OKAa3KBAeTCA JOPOKE CHCTEMbi C HCKYCCTBEHHHIM OXJIamAeH1eM;

ecant pia CKB tpebyercst xziafoHocHTeNb ¢ Gosfee $IH3KOH TemmepaTypoir, yem
OT €CTeCTBEHHBIX HCTOUHIKOB XOJIOAA.

B ycranoBkax npoussoantesnsHocThio o 350 kBt (300 000 xKas/y) pekomennyercs
NPHMEHATb CHCTEMY C HENOCPEACTBEHHHLIM OXJIaMZeHHeM BO3flyXa B BO3LYX0OXJa-
AHTesInX noBepxHocTHoro TiHna. Ilo sTofi cXeme KaXaolil KoHaunHoHep paGoTaeT co-
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BMECTHO C HHAWBHAYaJbHEIM XOJOAHJBLHEM arperatoM (puc. 15.3). B xauectBe xnan-
areHTa NPHMEHRIOT TOJBKO Xjamomwn! R-12, R-22 wan R-502. Ilpn neobGxoasiMocTH
MOMIEPKAHHA TEMIePaTyphl 0XJ1aX1aeMOro Bo3lyXa ¢ 60JIbLIOH TOWHOCTEIO MPHMEHAIOT
KOMNpeccopito-KOHeKCATOPHEIe arperaThl ¢ aBTOMATHUECKHM DEryJHpoBaHHeM XoJio-
JONPOM3BOJNTENBHOCTH 1O TeMrepaType BO3NYXa 3a BO3YXOOXJajuTesewm.

[Tpumenenne cHcrem -HeMoCPeACTBEHHOrO OXJaMIEHHA NO3BOJIAET CO3JABATb
KOMIaKTHBE YCTaHOBKH (NpH 3TOoM He Tpefyrorca Gaxw,

112COCHI, BOASHBE 1 PACCOJbHEE TPYGOMPOBOAET). 2—;¥fj’
IMpx  npoexktuposanus CKB c HenocpeicTBelHuM e _

oxnaxaeHueM Heo6X0AHMO COOGMIONATH chellytouliie Tpe- Bogux

Bopanua: ] —
Kam/Jblll KOMOPEcCOPHO-KOHAEHCATOPHHMN arperaT ¢ w—w | —

BO3NYX0OXJaJHTeNieM WJIH TPYBrof  BO3fyXooXJajHTe- t—

neli, NPHCOEAHHSEMBIX K JAaHHOMY arperaty, NOJXKeH L] [j’"

NPeACTaBAATE OGO OTASNBHYIO XOJOAHJBHYIO MallifHy, --

He co0BILaouLYIOCA C APYTIIMH MaLIHHAMH;

KOMNPECCOPHO-KOHJGHCATOPHAIE  aTperathl  JOJKHE
pasmewaThCs Ha paccTosHHi He Gonee 10 M or Bos-
nyxooxJanutened; :

B XOJOAHJBLHOM MallMHE H anmapatype, 0OGChyXH-
BAKOIIMX JlaHHOE NOMeUleHHe, JOJKHO COAEPKAThCA He : .
Gonee 0,6 Xr xaanona-12 uwnu xjaagona-22 ua 1 mo. Puc. 15.3. Cxema nenoc-

TexuuyeckHe XapaKTEPHCTHKHM  XOJOAMJIBHBIX arpe- Ei’;“::;’;}f’;g c ‘r’l’(‘)ﬁg’u“éz
ratoB ans CKB HemocpencTBeHHOro — OXJaxaeHus XNAR0HOBOTO  BO3Ly XOOX-
BO3AyXa npuBeleHH B Kartajorax. Arperathi AK- nanuTens:
dY40/1P3 u AK-DYVY80/1-P2 umeloT aBTOMaTHYec- I — KoMmnpeccopHo-KOHAeRCa-

TOpPALIA arperat; 2-— xnazxo-

Koe peryaipoBaHHe XOJOAONPOH3IBOAHTEABIIOCTH. | ° © HOBMR  BOIRYXOOXMBRHTENb;
3 — TEpMOPEry THPYIOULHA BeH-

XonoaocHabxkeHite HECKOJILKHX YAaJeHHbIX ApYT OT 3 Tepuoperynupylowun nei-
ApYyra XOHAnUuHoOttepoB OCyIeCTBAAIOT € NOMOUibIO [PO- 9eCKOT0 PEeTYJHPOBAHUA X0«

MEXYTOUHOrO XJaJOHOCHTENA, OXJIaXAaeMOro B UEHT- IORONPOHIROAHTENLLOCTH.

paJIbHBEX YOJIONHJbLHBIX CTafRHAX.

Bita npoMexyTouHOro X1a10HOCHTe s BbiGHPaIoT B 3ABHCHMOCTH OT €10 TeMIePaTy phi:
npu Temneparype 2°C # Boille NPHMEHSAIOT BOAY, a NpH Gonee HH3KHX TeMmiepaTypax —
passiHbie Paccoul (HanpuMep, BOAHbIE PACTBOPH! XJOPHCTOTO HATPHA H XJOPHCTOrO
KaJbilis). -

Jns oxhaxJeHHA NPOMEXYTOUHOrO  XJANOHOCKTens, Hcrnoieayemoro B CKB,
NPHMEHSAIOT MoOBIEe THNB XOJOAMJBHEIX MalIHH — aGcopOUHOHHEIR, 3IKEKTOpHMIE,
KOMIpPecCHOHHBIE (C MOPIUHEBRHIMH M LEHTPOCEKHBIMH KOMIPeccopam),

ABcopGunonibie XONOAHJbHEE MAUIHHBE NPHMEHAIOT MPH HAJHUYHH BTOPHYHBIX
snepropecypcoB: orpaGoranuoro napa AabieHHeM 0,07—O0,1 MIla, ropsuefi Bojut
Temniepatypoii 80°C u Bbinue, noJyuaemoli B NHUIEBOM, XHMHYECKOM H METAJJypru-
4ecKOM npouasoAcTaax. }3 MalnH 31oro THRa HanGoJee NPHTOAHE BPOMKCTO-AHTHEBHIE,

DKeKTopHbie XOJNOAHJIbHBIE MAlUMHE MPHMEHSIOT TaKiKe NPH HaJHYHH JelueBoro
napa, ogHako AJsa ux pabors TpeSyercn B 2-—3 pasa Gosiklue BOAR! AJIA OXJaXKACHHSA
KojtllencaTopa I rapa, 4eM Ana BPOMHCTO-MHTHEBbIX abcopOUHOHHMLX XOJOMHJIBHEIX
MallHy, ‘

Yxasauible TerJIOHCHONB3YIOWHE XOJOARLHHE MALIHHB JOCTATOYHO CJAOKHEI 110
YCTPOACTBY H AJIA PACUETOB, MOSTOMY B KYPCOBHIX H QHIJIOMHEIX DPOEKTaX HX npHMe-,
HATH HE peKoMeHAyeTcs. :
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HauGonvinee pacrnpoctpanenite ans oxJaxienda Boasl # paccosa 8 CKB naumny
XOMOANIbHBIE MAlHK C NOPLIEBLIME KOMIpeccopaMmi, KOTOpHE NpUAMeHsIoT And
CO3MaHHA XONONHABHEIX CTaBuiil npousBopuTenbHocTbio Ao 1,7 MBr (1,5 I'kan/u),
a TAKKE B TeX Cyuasx, KOr4a KOMnpeccop AOAelr paGoTath NpH BRICOKOM creneny
KATHA HIH XOJONOHArPY3Ka pe3Ko MeHseTCs B {POKHX npeaeiax.

AMMHAUHBIE [OpUIHEBLIE XOJONHJbIbIE MAWNHLL npumensioT Toabko Ais CKB
NpOH3BOACTBEHHBIX nomelueH i, [Tpi 5TOM xoM0AIABNbIE CTatu OOLIYHO pa3MelaoT
1 OTAeALHO CTORULEX 3AaHHAX AN CHENHabio BbIeeH IbIX NOMEILeHITAX, a ClcTeMy
xonojocsiabkenlis NPOEKTHPYIOT TaKHM oBpasoM, uToOnt BOjpa, oOXJamjeinas B
aMMHauHLIX HCNAPHTENSX, HE HMEJa MPAMOro KOHTAKTa C OXJamAdeMbiM BO3LYXOM.
C uenplo ymeliblIeHHs 3aTPaT anNapaTthi aMMIIAYHbX XOJOANJILHBIX MAIUIH pasmellaoT
(fa OTKPHITHIX NAOMAAKaX PAIOM C KOMIPECCOPHDLIMIE OTAENeHHAMH.

Jlas xononocHabxenits CKB xuapix H obuiecTBeHHEBIX SHaHMHt MPIMEHAIOT TONBKO
XJIAZOVIOBbIE XOJNOAHJEBHEIE MailiHBbI.

Henocpenctsenito B kOHIHIHOHNIpYEMBIX NOMEMIEHIAX yCTAlaBAIBAIOT TONLKO
MafllHBl, BCTPOEHiIbie B aBTOHOMHBIE KOHAHUHOMEPH. B OCTaJbHEIX CAy4asX XOJo-
JHJbLHOE i BCHOMOraTesibHOe OfOPYAOBatifie PacnonaraloT B OTAEJbHBIX NOMEeHuaX.
XoJioaiabHbie CTaHIN NpolsBoxnTeasiocTyio fo 700 xBr (600 000 kxan/u) pas-
MellaroT B NOACOGHBIX H [ONBANBHBIX NOMelleHUsX, OAHAKO MPH 3TOM Haf Nepekph-
THEN 1fe JOJNKHO 6bITh MacCOBOro ckonjehiss jiofeli. XonoauabHbie CTaniMH npoi3-
BOAMTENBHOCTLIO Gosiee 700 kBT yCTaHaBMBAOT B ChenialbibiX NPICTPOiiKax K
oBcAyXuBaeMpIM 30aHHAM HJI B NOABAJNBLHEIX 1f LOKONBHBIX 3TaXaX, BEIHECEHbIX
M3-NOA KoNTypa 3panHil.

Buicota nomewenssil mns craumifi ¢ Mawmuami, paboTalomiiMH Ha XJaJOHaX,
noJixua O6uTh 1e metiee 3,6 M. [Tpoxoabl MeXAY IIITOM ynpaBienist u BLICTYalOHIHMH
HaCTAMH MatfH — te Meree 1,5 M, MEXKAY BBICTYNAIOUINMH YACTAMIE PAAOM CTOSHIHX
MatuiH — e mewee 1 M, MexAY MmawtHamy (annapaTtaMi) i CcTeHOH siaHudA — MHe
meHee 0,8 M.

Xos1020MpoKaBoAKTENEHOCTL CTaHINH  Q,.., (B KBT) onpenensior no popmyse

QX-c‘r =K Ql(ol”l v

rne Quous — CYMMapHAR pacueTHas JeTuas warpyaka na CKB;
— KosphuuHenT, yunTHIBaOUMA nOTepy Xos0Na H MOAOTPeB BOLK B UHDKYAAUHOHHKWX
Hacocax; IM yCTAHOBOK NpouspoxuTeasiocTsio po 60 kBr K = 1,25, ot 60 no
140 kBt K = 1,15, cabiiwe 140 kBt K = 1,10. :

Ofian noTpeSliocTh B Xoao4e Aoaki#a ofecneunsaThCs HE Meliee YeM ABYMA
XOJNOANJBHBIMH MallHHaMH. Pe3depBHble Maiiilibl YCTaHaBNBAIOT TOJBKO B TEXHOJO-
ruveckux CKB npi nosbiutennbix TpebopaHHax x Gecnepefoitnoii paGoTe cucremm.

Jlns oxhampeHlis BOAB NPHMEHSIOT KOMILAEKCHEiE BOAOOXJAXAZIOILie MallHHE,
BHJouarinie B ce6s KoMnpeccop, KOHAEHCATOP, HCHapuTesb, apMaTypy, 3JeKTpo-
oGopynoBaHile n NpuOOpHl apTOMATHKI. (OCHOBNBIE XapaKTepHCTHKH 3THX Mauli
npuselienkt B riase 5. XoJ040npPOH3BOAHTENBHOCTE MaslX Maiuni (1o 45 kBT) pery-
JHPYETCA NYCKOM H OCTAHOBKOI KoMnpeccopa, a CPeAHHX H KPYNHbIX Mauify —
OTHIMOM BCaCh{BAIOLIIX KJaMaHoB KOMmpeccopa.

Temneparypa Boant, BHixoasiwefl n3 KOXyXoTpyBublX HCnapHTesefl ¢ KineHHeM
XJIanarelTa B MeXXTPYOHOM NpOCTpanCcTe, BO n3bexanie 3aMepaalng poAbl B TpyGKax
ne jponxna Guth nike 6°C. B ucnapuTensix ¢ BHYTPHTPYOubLIM KHOEHHEM MOXIO
nonyqatrs Gojiee XOJOAHYIo BOAy C TeMmneparypoli mo 2°C.
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Cxemy cHaGxenHs KOHAHIWMOHEPOB XOJIOAHOM BOJOH MAH PacconioM ‘BHGHPAIOT B
3aBHCIHIMOCTH OT THMA BO3AYXQOXJaiuTeNst ((POPCYHOMHBI HIIM * MOBEPXHOCTHEIH),
cnocoGa ero NPHCOeAHHEHHA K NHHMAM XJIaZOHOCHTENs!, YAaJEHHOCTH KOHAHIHOHEPOB
OT XOJIOAHJIBHOR CTaHUMH H HX PaCrOJIOKEHHA [0 3TaX<aM 3RaHHA.

[pricoenstueriie (OPCYHOUHON KaMephi* C NOMOMIBIO . HHAWBUAYAJNBHOTO LHPKY-
JIIHOHHOrO HAcoca H TPEXXOA0BOro CMECHTENTBHOrO KJianaHa K JUHHH XJaJOHOCHTEI st
nokasawo na puc. 15.4, a. BoAa H3 noffoHa nocTynaer K TPeXXOLOBOMY Kiamawy,

(YERYARY)

' L
s u3 fodo- ; |
17 Enpuﬁuﬁa - B xanany|
3ayu
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) 1
U3 xonoduns- o |
KO cmanyuy —4d .
B8 xonodunonyrg cmanuing .
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1 11
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Ny I L [1 i .
a1 d ‘
D ——— .
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Puc. 15.4, Cxemm npucoefHeHHs BO3AYXOOXnalluTenefl K JuHuAM XOJONOCH abxenun:

4 — ¢ NOMoilbI0 HHAHBHAYSADHOTO HACOCA M TPEXXOAOBOTO CMECHTENLHOTO KAAaM8HB; 6 — C NOMOLIbIO

WHAWBHAYAALIOIO i1aCOCB H OOPBT"OFO Kjanaila; 8 — C MOMOLLbLIO RHAHBHAYAALIIOrO HACOCA H npoMexy-

TOYHOTrO Tcnﬂ006MellllllKH: e—HEl’IOCneRCTBEH"Oe npHCcoeayuieline K JHUHAM C NMOMOULbLIO TpexXXoioBoro

cMmeciTeiblioro KJanata, BGHEHOCDGILCTBCHHOC nPHCOERHHENHE K JNHIIHAM C NOMONULLIO nponopusioltanb-
BOTO PErynHpyloUlero KJaanala.

CMELIBAeTCs C XOJIOAHOH BOAOH, MOCTynaouled 3 XoJOAHALHOW CTaHLHW, H KO-
naetcsl HacocaMd ¥ (opcynxam. CoOTHOWIEHHe KOJUYECTBAa XOJONHOH H peuHp-
KYJAUHONHOH BOABI H3MEHSIETCA C NOMOHLLIO TEPMOPETYJIATOpA, A4TYHK KOTOPOro
ycTaHoBJieH 3a ¢opcyHounol kamepofi. HegocraTtkoM cxemh sBAsieTCR HEYCTOiYn-
Bast paoTa CMECHTEJILHOTO KJianaHa, BLbI3BAHHAS TeM,  UTO CMELIBAEMbLIE NOTOKH
nocTynaioT B KJanaH noA pasHbiM aapieHieM. [TosToMy B HacTosuiee BpeMst iui-
POKO npuMeHseTcs cXeMa, nokasalHas wua puc, 15.4, 6. Konwgecrso mnocrynaio-
et X00110if BOAK PEryJAHPYETCS MPOXOZHEIM KJIAMAHOM, a AN npef0TBpatierHs
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(1ON3JIaHHA XOMOAHOA BOAW B MOMAOH HA PEUHPKYASIHOHHOR JIHHMH YCTaHOBJIEH

A6paTHLIfL KaanaH.
XapaxTepHoli 0c0GEHHOCTBHIO cXeM (CM. pHe. 15.4, a'u 6) ABnseTcs paspHe cTpyw
1oce GOPCYHOK H BCJEACTBHE 3TOTO BO3BPAT OTENJEHHOH BOAM B XOJOLH/bHYIO
CTaHUHIO 1O CcaMOTeuiiiM TpyGo-

om ’””‘7””“0”3%'2‘;;;%} nposonam. [as cGopa orenneit-
11 HOH BOJAW Ha CTaHIHIl yCTaHaB-
JHBAIOT OTKpbITHE 0aKH, KOTOpLIE
r 2-L | AOJKHB  OniTh  3arayOnesnt  no
¥ OTHOILEHHIO K YPOBIIO NMOANOHOB
(b dopcyHOUHBIX Kamep.
[Mpumenator ase cxemm xono-
NocHaGXeHI [0 Pa3oMKiyTON

3 sananu3gyug a

CXeme WHPKYASIHH XJaA0HOCHTE-

Om xoxdu-__ 4 X xoudu- . R

bl SR ﬁ[ T Jis: OAHOKOHTYPHYIO W ABYXKOII
TypHyH.

- TTo AByXKOHTYpHOI cXeMe (puc.

ﬁ\ {_ 15.5, @) Ha cTauM# ycranabal-

PR f BaloT 6aK ¢ ABYMS OTCEKaMH —

- - /N I Tenjod M xonoasofi soanl. Hior-

Jla cTaBAT apa 6aka H coemMs-
§ 10T Hx nepesusuofi Tpy6Gohi. Oren-

2 1 K Kondi- Orm wondl- Jennas poaa 3abupaeTcs HacocoM
\E'J uuam’ﬁaﬁ‘H ionepod (a1t rpynnoft Hacocos) ua oTcexa
TenJIOfl BOAL, MNPOXOAHT uepes

IfCnapuTenb  XOJOAHIbLHON MauH-
< bl i CANBaeTcs B 6aK xonomuoft
Boaet (I xoutyp). Heo6xomumas
] 5 , | TeMnepaTypa XOJORHOINi BOAM AOC-
_l % THraeTcd MJIABHBIM HJH IBYXCTY-

neHyaThiM PerysnHPOBaHHEM nNpo-
] H3BOLHTENILIOCTI XOJIoHAbHOI
8 MaWM{bl NO CHriiady TepMopery-

JAaTOpa, RATUiK KOTOPOro ycrama-
BAHBAIOT B X0OJIOAMIOM OTCEKe HJAH
B TPY6ONpOROJe Ha BHXORE BOAMW

Puc. 15.5. CxeMw UspKY/JAUHH NpOMeXyTOUHOTO
xonogodocutens B CKB:
@ — pA3OMKUYTSR ABYXKOHTYpHAR; 6 — pajoMxHYTadm oRNO-

KOMTYpHAR; & —3aMKHYTaf oOJHOKOHTYpHaAa. [ — wcpapH- U3 Hcnaputens. Xonom{an BOJa
T8Mb; f—ueuT‘EoOemuun Hacoc; 3 — caboenHn Oak; 4 —
63K-COOPHRK; 3 — eMKOCTh-dKKYMynAtop; € — KJanay pe- 336”[)86’“:51 BTODBIM HaACOCOM (HJ’IH

TYRATOpa Aamjerns; 7-— pacuispuienpnuil Gauok. rpynnoﬁ nacocos) H3 OTcexa Xo-
JIONHON BOABI H BOAAETCA B BO3-
AyX00XNaauTeNb KOHANUKOHepa, TAe HarpeBaeTCM H  BO3BpaulaeTcss B TEMJbli
otcek (11 xoutyp). IlpeumyumiecTBo 3Tofi cXeMmmn 3aKJioyaercs B ToM, uTo paGoTa
XOJIOAMNBHBX Mauniy He 3aBUCHT OT paboTh KoHAHnHOHepoB. HenocTaTox cXeMu —
11€06X0IMMOCTE YCTaHOBKH JIBYX HACOCOB (HJIH IBYX TPYNN 11aCOCOB) ANA  OCymecT-
BJAEHHST UHPKYAAUHH Boas B I 0 Il kowTypax (kpome #OMOJHHTENBHOro Hacoca
Bo3Jie dopcyHounollt Kamepht).
UTo6W YMEeHBLIUHTE KOJHUECTBO UMPRYJIANHOHIILIX HACOCOB, NPIMEHSIOT Pa3oMK-
HYTYIO ORHOKOHTYPHYIO cucTemy (pHe. 15.5, 6). Tlo sT0it cxeme oTemeHHas Boxa
coGupaerca B 6aK, H3 KOTOPOro NOCTE OXJNAMAEHHA B HCNapHTeJe 11acocoM MofaeTcs
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K konmuuHoHepam. Koamnvecrso Boawl, npoxoasiued vepe3 Bo3nyXOOXNaauTeNnb, Kak
H B NpEARIAYWEM Cyyae, PETYNHPYETCs TPEXXOAOBBIM CMECHTETLHBIM HJIH NPOXON-
HLHIM PETYJNHPYIOWMM KiaananoM. ITpH YacTHYHOM yMeHBIUEHHH pacXola XoJaoaHoil
BOJBI Uepe3 KONAHMUHOMEpPH €€ JaBjeHHe B nojaioumeM TpyGonpoBoie noBLILIaeTcs,
B pe3yJbTTe Yero oCtajbHasg 9actb BOAB qepes peryasTop napnenns c6pachblBaeTcs
o6pato B 6aK.

B cBfisn ¢ HEOGXOAHMOCTRIO MPOKJIAJKH camo'requux JuHuil Gosblioro aHameTpa
Pa3oMKiyThie CHCTEMB! CJIOXHBI H opor. TTostoMy Bee Gonee nmpoko B CKB npume-
UAIOT 3aMKHYThie CHCTeMB XononochaGwenns, [Ipe ucriosbaopaliMu B KauecThe
BO31YXOOXJaAuTeNed ¢GOPCYHOUYHBIX KAaMEp 3aMKHYTYIO CHCTEMY XOJOAOCHAOXKeHHs
MOXHO NOJYYlITh MYyTeM YCTaHOBKH Bo3Jje (OPCYHOYHOH KaMephl NpOMEXYTOHHOTO
BOJIO-BOASIIOrO TenJooGMennnka (puc. 15.4, 6). Opnako npH sToM  TeMmneparypy
XJIaJIOHOCHTENST HEe0GXOAHMO NOHH3HTh Ha 4—5 °C, YTO BbI3BIBAET JOMOJNHHTENbHbIE
SHepreTHYeCKHe 3aTpaThl M Me BCerja BO3MOXHO an HCMOJILI0BANHH  BOLH B Ka-
uecTBe XJIaJIOBOCHTENS.

IMosTomy nanbosee PanHKaNLHBIM CNoCcOGOM yNPOILLeHHS CHCTeMH XOMoRoCHabKeHHs

. SIBNAETCA NpPHMEHEHHE SaMKHyTOH CHCTEMBI UHPKYJSAUHH C HCNOJb30OBaHHEM MOBepX-

HOCTIEIX Bo3nyxooxJamurened (puc. 15.5, 6). Ilocnennne npucoenrHHsior no. cxemam
15.4, 2u d. Hanop nacéca B TakoR CHCTeMe pacXoiyercsi ToJbKO Ha npeoiofieHHe
THApaBNNYECKHX noTepb. EcAM npoH3BonHTENLHOCTh XOJOAHMNBHMBIX MAIHH pery-
JUpyercs MYCKOM U OCTAHOBKOMl KoMmnpeccopa, B CHCTEMY HeOGXOAMMO BKJIOUHTB
3aKpuITHIfl 6ak-akkyMmynstop. IIpH HCnosb3oBaHHH cXeM C Pa3OMKHYTOH cHCTEMOSi
IMIPKYASUKK 3Ty PoJb HTpaeT xononnuli oTcek Gaka. Ilpw ucnonbaoauur Xoso-
JIJIBHBIX MallI ¢ PETYNHPYEMOR X0N0A0NPOMSBOAHTENLHOCTEIO CXeMa XO0JI0f0cHab-
JKEHHA MOXeT GbITh YIIPOUIENAa 3a CueT OTKa3a OT YCTAMOBKH GaKOB,

O6tem 3aKkpriToro 6aKa-eMKOCTH, PaBHO KaK H 0GbeM XOJIOJHOTO OTCEKA OTKPHITOro
6axka V¢ (B M%), onpeneasiior no dopmyne :

0,25 Qp %y
pep Al

saech Qp — XOJONONPOHIBORHTENLHOCTE ORHOA H3 YCTAHOBJNEHHHIX XONOAWABHHIX Mawni, KBr;
Ty — NMPONOJIKHTCALHOCTD XOJORHABLHOTC 1MKAA (Bpems paGOTLI MUIOC BPEMs CTORIIKM), C;
AN MaUWHH TPOHIBOAHTENENOCTEIO 20 45 xBr «3 =900 ¢, po 186 kBr ¢, = 1200 c,
Gosee 186 kBr T, = 1800 ¢
p — NJIOTHOCTL XJAAROHOCHTENSR, xr/m’
Cp— ynennhasi TenJOeMKOCTb xnanonocurens, KIIx/(xr-K);
Ar — nnana3aon HaMeHelius TeMNepaTypwl xjaponocHrensn, °C (oGuqu nprHumalT Af=2°C).

an BBINOJHEHNHH KYDPCOBHIX H JHIJIOMHBIX NPOEKTOB CXEMBI XJaNOHOCHTEIA
K XJaharelitTa (ecnH KaXJAasi H3 HAX He CJAHLUKOM c.nonma) MOXKHO BhlYEDYHBATL Ha
onuoM JHCTE,




YACTDL TII : : : .

TEXHAKO-9KOHOMHYECKHE TIOKA3SATEJN HPOEI{TA
n HPABHJIA EPO O(DOPMJIFH[’IH '

FTABA 16
ONPEJEIEHHAE CEGECTOHMOCTH EMWHHAITBI XOJIOKA

TUTAHOBAA KAJNBRYJIANIA A

OClOBHBLIM SKOHOMHUYECKIM PACueTOM B IHIIOMHOM NPOEKTe SIBJRETCA COCTABJEHHE
10BOIl  KaJbKYJSUIHH eniliiuL  X0J0A3.

{3 1eKOTOPbIX CAY9asiX PACCUHTLIBAIOT 3aTpaThl Ha CTPOIiTeNILCTBO XONONMABbHHKA,
6OpyIOBaulte It ero MOHTaX, a NPH PEKOHCTPYKILHI KeficTBYIOMEro NpennplaTis —
rifle sJeMeNlTHl 3aTPaT, NnoaBonsollye Gosjee TOWIO ONpelleAliTh SKOIOMIIYeCKYIO
JCKTHBIIOCTB MPURATHIX peltelllli (CPOKB OKYNaeMOCTH, TEXHIIKO-3KOHOMHUECKIe
43arTesll PEKONCTPYHPYEMOro NpeAnpHATHs N0 CPaBHEHIo C NOKA3aTeNdsIMH 10
OHCTPYKUHH H T. 1.).

O6uuit o6beM SKOHOMHYECKOIl uacTIl ONpefessioT KONKPETIIO 0 KaKI0MY npoeKTy.
YeTH AOJKNB NOATBEPMITH esec0o6pasHocTb TPHHATHIX TEXIIUECKNX PelHenHil.
[To cebecToNMOCTI exHHIILEL XOJNOA MOXHO RaTh OLUEHKY XOJOAHJBIILIX YCTAHO-

No60il NpON3BOMITENBHOCTII 1 Ha3llaueHus,

B kauecrse emnmiiubl xonona uenecoo6pasno nphnste 4187  kJIx, uto cOOTBET-
yeT npliMeliseMol 11a JeficTBYIOLMX NPERMPHATHAX 1000 kxan. 310 NO3BOJHT
POCTHTb CPaBHEHHE TIDHHIIMAEMBIX pememm C SKOHOMBUYECKHMH T10Ka3aTesMH
ICTBYIOUUHX NpeanpisiThil, ” '

CTATLH PACXO[A

B xHnJoMHOM npoeKkTe oNpenensioT UEXOBYIO Ce6ecTOMMOCTh efHHHLLI XO/0Ma.

51 BHOBb NPOEKTHPYEMEIX NPEANpPHSITHR OHA BJAfAETCS NJAHOBOH KaJbKyJanalue,
reflenisieMORl KAK CyMMa 3aTpaT 0 CTaThsiM, nepeuHcsenibiM B Tabn. 16.1.

Ha nefictayiommnx npeanpiatusax cocTaBisior OTYeTHYIO KaJbKYAsIHIO N0 GaKTH-
KHM 3aTpaTaM, cpasienHe KoTopoH ¢ naaiosofl nNo3BoJisieT YCTAHOBHTL SKOHOMHIO
1 Nepepacxofl N0 OTAENBHBIM CTaThSIM i HaMeTIITb OpraHH3alUHOHHO-TEXHHUECKHE
'ONPUATHA MO CHUKEBHIO CeGecTolMOCTY.

Onpepenelne Konuwecrsa BbLIPAGOTAHHOrG Xonopad. 3aTpaThl Ha npPOH3BOACTBO
10112 NpH Pa3JHUHBIX TEMNEPATYPaX KilleHlsl HepaBHOLelHbl, 1I03TOMY X clelyeT
IOCHTB K YCJOBHOIT BeNnuNHe — npuBereHtoll BhipaboTKe X0/A0ma, KoTopas onpe-
(AeTCSL KaK CyMMa NpoH3BeleHlil BLIpaGOTKH Xojona B palounx YCJIOBHSIX HA
eBopHoil KoaddHiient,. Beanunua nepeBomioro kosdiiienTa B «CTalinapTibies
|OBHS1, 1o AauHbiM [HNpoxonoga, MoxeT ObITh NPHIIATA B 3aBHCHMOCTH OT paGouef
llepaTyphl KHNEHHs:

gagn i

i




Ta6anua 16.1

KonanuecTno Cymma
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AnekTpo3NEPrin cHNOBAR

Boza nponsaofcTBenHan

" Cuipbe 4 OCHOBHHE MaTepHanH

3apa6oTHadt naTa NPOM3BOACTBEHHBIX palounx

Hauneniennss na 8apaBoTHYIO MaaTy

llexonme pacxonn

HUroro ' (

[lexopaa ce6ecToliMoCcTb

Temneparypa kunenna, °C —40 —33 —30 —28 —12 -—10
Kosdpuunent nepesona Ky 29 20 18 1,5 0,8, 0,76
BeipaGoTKa xoJ0la B YCJOBHBIX €QMHHLAX B paﬁouux YCJOBHAX .
KQyn

Qpa6 187 (16.1)

rae K — xoodduunent, yunthsawom#li noreps B TpyGSonposoaax M annapatax (cM. c. 71);
Qp — XOJI0IONPONIBOAHTENLHOCTL KOMApeccopa B paboaux ycaoBuax, KBr;
n -—— Bpema PaboTH KOMnpeccopa, Kc.
Ilpn pacyere BO BHECHCTEMHEIX eIMHHIAX

KQo" . ‘

16,
1000 * (16.12)

Qpao =

rie Qp, — H3MepAeTcA B XKkajA/du, a n — B wacax.

IprBenennan BbIpaGoTKa XoJIOfla NO BCEMY XOJNOAMJBLHHKY oOnpenensiercsi Kak
CyMMa nponssenenHil BLIPAGOTKH X0J0fa KaXKALIM KOMNPECCOPOM B paGOYHX YCJIOBHAX
Ha nepeBoAHOH KO3(HUHEHT:

Q= QuasKn. . a6y

Ha pmeficTBYlOUIHX npeAnpHsITHAX TONOBYIO BHPAGOTKY XOJONA PacCYHTHIBAIOT
OTAEJBHO NO CTaThSIM PAacxola: Ha Noraliexye TEMJNONPHTOKOB Yepe3 orpakIenus
Q;, Ha XOJOAHIBHYIO 06paboTKy rpy3oB Q, H Ha noraulexHé "TenJIONPHTOKOB npu
3KCIyatauun Q.. Ilnsl 3Toro Hy»KHO HMETb HEKOTOPHIE Nauuble, ONpPENesHTh KOTO-
ph€ MOMHO TONBKO B YCJOBHAX SKCNIAYaTallMu (HanpHMep, ¢aKTHIeCKYO pasiocTb
MeXJy cpealefi HapyXKuof TemnepaTtypofi Bosnyxa H nmeilcTBHTeNbHOR TemnepaTypoh
BO3JlyXa B OXJaXKHaeMOM NOMeleHn ).

Onpefesenne 3atpat Ha snektposneprwmio. 1o nanmofi crartee paccqln‘uaam- 3a-
TPaTH Ha CHJOBYIO 3JIEKTPOSHEPTHIO AJS NPHBOAA KOMIIPECCOPOB, 3 TAKKE HACOCOB
H DeHTHJIATOPOB, YCTAHOBJEHHHX HAa OCHOBHOM XO/ONMABHOM 0GOpYIACBaHHH.

/ _ _ 243




Hns nefcTBylOWHX DpeAnpHATI NOPMAa pacxoma 3JEKTPOIHEPrHH Ma Bhipa-
Ky eAHHHUB XOJIONA YCTAaHABJHBAeTCS BHILECTOsIUEd oprauusauded ¢ yyetom

inHIecKHX OCOGEHHOCTEd KaM/IOro XoJonuJbHifKa,
T'onoBoe norpeGnentie snekTpoaueprii W (B kBT - u) moxuo onpenennts no gopmyane

W= NyKcn, (16.3)

Ny — Homuuanblas MOIMHOCTb YCTaHOBJENHOro SaekTpoasuratens, kDt
K¢ — kospdmusent cnpoca (ansd xoMmpeccopoB W Hacocos mpuitaMare K. =0,7);
n — Bpems padoTLL KOMIPECCOPOB 1l 11aCOCOB MPH COOTBETCTBYIOULMX PaBouBX yeJOBHAX, 9.

Upems paGoTel 06OpYnOBaHUSI MOKHO MPHHATE no Ta6n. 16.2.
Ta6auwua 16.2

BpeMH NCNONbL3OB AHKA Bpemst HCoNbLIoBARKA
MAKCHMa/BNOA HarpyaKu MAKCHMAALHOR 11Brpy3Ky
[TorpeSurenn HNotpedurenn
lun'rposlleprml 9NEeKTPOIHCPIruy
L4 9 KC 9
npeccopul 19440 5400 Hacoct Bopanuie 10800 3000
JCHL aMMHagHBle 18000 5000 Benrnantopu 10800 3000

T4

lletta Ha 3/eKTPO31IEPrHIO 3aBUCHT OT MECTHBIX YCJOBHA 1l ROMKIIA NPHHHMATLCA
AefCTBYIOIHM B pailoHe CTPONTENLCTBA TapiHdaMm IJisl TPOMBIILIEIIBX Npeanpis-
i.Ha xononunbunice nonxna 6uITh cocTapella KaAbKyAsAulsa cebecToumocTH [KBT (u.
-una uena 1 kBr-u — 1,4 — 2 xon.

Onpenenenue satpat na Boay. Pacxon BOIK #a oxJaxAeHle KOMIpeccopos H Koil-
1CATOPOB YUHTHIBAETCA NP HCHOAL30BaHHN BoaoNpoBoaHoil Boast. [1pn nHannunu
(POfiCTB ANA OXJamaenis o60POTHOH BOAB YUHTHLIBAETCS TOJBLKO PAacXof BOLW Na
‘NONHEHHE NOTEPL HA OXJAXKAAIOMIHX YCTPOHCTBAX, ecin Bopa noGaBnsetcss M3
ponckoft cetn. Pacxol Bopm! M3 apTe3naHCKOfl CKBailubl B yueGHBIX NPOEKTAX
KHO He yuntmBaTh. Ha peficTeylomux npeanpusiTusax ua apreanalickyio Bopy

raBasilOT OTAENLHYIO KaJbKyJsuiio.
FonoBoe notpebneniie Boasl Guy (B M%ron) Moxilo onpenenuts no opmyne

. _LEmQln (16.4)

Goy = — 288 X0 7 7
o1 4,187 '

gox — YAETbHHA pacxon soast, M3/ycaoeH. en.;
Qo — RONONONPOHIBOANTENLHOCTE KOMMpeccopa B Pabounx ycaoBHAX TNpH ONpEeAeaenHoil tem-

nepatype Kunenus, KBr;
Z — KOAHHYeCTBO OnHOBpeMelitto paforalou(ix KOMIPEccopoB MNpH AafiHOA Temaepatype Kine-

HHA;
n — Bpemst palOTH KOMNPeccopoB B8 rony, Kc.

Ecnn pacuer Bemetcs BO BilecHCTEMIILIX eABHHLAX, TO (oOpMyJa LJf pacuera
2 (8 M¥ron) mpuniimaer Bun

_LemQZn (16.42)

b 1000 '

Qo — u3aMepsieTca B KKan/u, a n— B yacax.




OpHeHTHPOBOYHO yJIeNbHEIE HOPMB PACXOAA CBEXell BOAB (B M%) Ha ycnoBHYto
€IHHHUY XOJIORA ISl PA3NHUYHMIX BOJOOXNAMKAAIOUIHX YCTPOACTB MOMHO NPHHATHI

Tpaanpin
OTKPHITHE KaneJbHbe 0,02—0,04
BEHTHAATOPHMIE 0,01—0,02
Hcnapurenstize KoHpeHcaTopht . 0,004—0,006

Pacxox Boabl Ha oxnamnenHe KOMNPECCOPOB cNEAYET NPHHHMAaTh NO 3aBOACKHM
HanHbIM, NPHBEJENHNBIM B NAacrNopTax KOMNpeccopoB.

Ilena Ha Bony 3aBUCHT OT MecTHHX yenosuit; Ilns r. Mocker nena 1 M® Boponpo-
sonHoit soawt 10 kon, Tlpn onpenenenuy pacxonoB Ha BOLY YUHTHIBAIOT TaKme CTOH-
MOCTb KaHaJIH3aliH, a NPH HaJHYHH OYHCTHBIX COOpPYKeHHH — aMOPTH3aUHIO HX.
Hang r. Mocksn c6poc 1 M3 soam B KaHaauaawiio crout 10 xon.

OnpejeneHHe 3aTPaT Ha MONOAHENHE CHCTEMBI XJajareHToM. JTH pacXoibl Haxo-
ASTCA B MPAMOA 3aBHCHMOCTH OT YCTAHOBJIEHHOH XOJIORONPOU3BOAHTEJNLHOCTH KOMN-
peccopoB. Mx oTuocaT K cratbe «Chipke ¥ OCHOBHEIE MaTepHasbiv.

Hopma pacxona ammitaka (B Kr) Ha nonojiienHe cHeteMs Ha | kBt ycranosaennoft
CTaHIapTHON XONOAONPONSBOANTENLHOCTH COCTaBJAET B oA NpH HeNocpencTBeHHOM
oxaaxnenun 3,1 (3,7), npu pacconnrom 1,8 (2,1).

B ckof6kax ykasaHa HOpMa pacXola ammuaka ua 1000 Kxan/u.

Hopmiul pacxona x.1anoHoB Ans KPynlblX YCTaHOBOK NOKAa He YCTaHOBJEHHI.

Konnuecreo ammiaka, HeoGXONMMOe IAs NMONOJHEHHS CHCTeMBI B T[ON, MOXHO
NOJNYUHTh, YMHOXHB HOPMY pacxofla Ha NpPHBEAEHHYIO X0J0A0NPOH3BOAHTEJIBLHOCTD
KOMIIpeccopoB.

Onpenenenue 3aTpar Ha CMa30UHBIE MACJHA JUISt XONOAHABHBIX MaiiuH, OOLIYHO 3TH
pacxolsl OTHOCAT K lexoBuM no cratee «Conepixanue oSopynoBaHusi». Bosee npa-
BILABHBIM NPEACTaBRJSNeTCsS] YYHTHBATbL HX WO cTaThe «Chipbe H MaTepHajul», TaK KakK
notTpe6HOe KOJHYECTBO Mac/a HenocpeACTBEHHO CBf3aHO C NoJydyelHeMm XoJoAa H
HaxXonlUTCs B NpsMOfl 3aBHCHMOCTH OT BpemeHH paGoThl KOMNPECCOPOB.

Jnst yMeHbIlleHHA yHOCA MACTA W3 KOMITPeCcopa peKoMeHiyercs yCTaHaBJlHBaTb
noc/ie KaxJoro KOMOpeccopa MacOOTAENHTeNb HHTEHCHBHOTO neficTBHA € yCTpoit-
CTBOM IJISl BO3BpaTa macna B Kaprep. TeMm ie MeHee NMOJHOro OTAENEHHS Macja jo-
CTHUL He yhaeTcs, H TpeGyerca pobaBnenne Macna Aasl Bo3mellleHust notepb, Ha
AefiCTBYIOIHX  YCTAHOBKAX NPOBOAATCS MEPONPHATHS, NO3BOJAIOLIHE NOBTOPHO
HCIOJb30BATh MACJO, UTO NPIBOAHT K COKpalleHHI0 PACXONOB Ha CMA3QUMbIE MacJsa.

B yue6nbix npoeKTax MOXHO NPHHSITb, YTO MAcClO, YHECEHHOE H3 KOMIIpECCopa,
TpeGyeT NOAHOH 3aMelH.

I'onoByto norpebuocts B cMa3ounom Macsae M (B KT B roa) Ha BOCMOJNIEHHE YHOCa
Macja U3 KOMNpPEcCOPOB MOXXHO OnpelesuTh no ¢opmyJe

M=Z (gMZn)-—:l—, (16.5)

rne gy — PacXof Macia Ha ORWH UWAHAAP, Kr/4;
Z — 4ucao uHAHHAPOSB,
7 — 31ca0 9acoB PafoTH KoMmmpeccopa B rOM .
n, — HOpMaTHBHOE BpeMR, depe3 KOTOPO® MaC/IO AO/KHO CMEHATHCA, 9.

Yioc Macna npHHHEMAIOT 10 XapaKTepUCTHKe KoMnpeccopa, B yue6ueix npoekTtax
yHoc Macaa (B Kr/4) MOXHO NpHHHMATh: ,



Ilna Geckpefiukonduux xomnpeccopos (na | unarunp) 0,(())1—0,15

» BHHTOBOTO GycTep-Komnpeccopa

» psyxcrynenuatoro arperata AJI90-3 ¢ po- 0,3

TaUNOIHbIM KOMNPeccopoM (Ha ofe cTyneHH)

Onpene.ueuue 3aTpaTt Ha NOMOJHEHHE CHCTEMB CONbIO. 3toT B 3aTpat, eCTeCTBEH-

), YUlITRIBAIOT TOJBKO B CHCTEMAX pAaCCONBHOTO OXJAaMACHHSA,

Hopma pacxona coan ma nononiensie ciicteMs ycrtanoeaena Ha l M2 naolwanu
JBEPXHOCTH HCmapuTeseil H cocTaBasieT AN 3aKPHITOIl cHeTeMbl 27, a 1S OTKPHITOM

ictembl 300 Kr/(Mm2 - ron).

3apaGoTnas nnarta MPOH3BOACTBEHHOrO Nepconana. K nponspoxcTselllbiM padouity
\MOCATCS! MAUNIHHCTBI, NOMOUMIIIKIL MALUHWIICTOB H cJecapd 10 peMonty o6opyno-

i,

3apaboTnyio naary npoli3BOACTBEHHBIX PaGouliXx pacCyNTHIBAIOT NO KaXKAOMY pas-
1y Ha NAaHIpyeMblil NepHOA ¢ YYETOM NpPEMilll 3a BbINOJHEHIIE OCHOBHLX NOKa3a-
.1eft nnana. KpoMe Toro, nosKkHb! GITh YuTeHn! A0ONJAATH 3a paboTy B llouHoe Bpems

B NpasaHHYHHE Ny,

HonoaunTeneryio 3apaGotHylo mnaarty (onjata 3a uenpopaGoTauHoe Bpems)

jaHHpyloT B pasmepe 7,5% oT ocHoBHOM.

Paccuntaunas pia Kaxpaoll KaTeropui nponsBopCTselHniX paGounx sapabotHas

«JaTa CyMMHpYyeTcs,
®oupn 3apabornoii aatkt 3 (B py6)
. 3=l,075)3T1nK
100 !
T — vacoban tapudnad ctaBka paGoyero, Kon.;

T — 9HCAIO 43coB Pa6oTu 3a NAakuPyeMmblii (OTueTHHA) NepHON;
7 — YUCJO PaGouUHX, HMEIOUMX ZaHHHA Pa3pan;

(16.6)

K — xosihHuneHT, yIuTWBAIOWINA NPeMul 32 BLNOJHeNile MJAHOBLIX NOKaiaTenefi; aas paGo-
aux-caeavigpkob K = 1,2 +1,25; nnsa paGounx-nospemeniunkos K =1,1--1,2,

Haugucaenus na sapaGoruylo nnaty npiinpmaiores B pasmepe 4,65% Kk ocnosHoil
y y

AOnoJIBHTenbHOIT 3apa6oTHoi nJaTe.

YacoBuie TapugHbie CTaBKH, LefcTByIOIle HA XOJONHJIBHHKAX, TNpHBENeHb B

an. 16.3.
Ta6aunua 16,3
Craexkn no pa.apfu(au, Kon.
Pog paGora 1 onnara
: 1 1 i v \ \9
i OpAigHe, TRKeNHe paGoTH C BPEAHBIMYM YCJOBHAMH
TPy A2
1ara
nuBpeMenHas 45,51 49,5 1 53,9 | 59,6 | 67,0 | 78,0
cneqbHan . 48,7 | 53,0 | 57,6 | 63,7 |} 71,7 | 83,5
O6uatile ycJIOBHSA
1ara '
DOBpeMeHtian . - ! : . 40,4 | 44,0 | 47,9 | 53,0 | 59,6 | 69,3
caenlbias . 43,3 | 47,1 | 51,2 | 56,6 | 63,7 | 74,2

s
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HopMaTuBhl YHCNeHHOCTH nepconana KoMnpeccopHuiX texoB. Ha xonopunbuukax
emkoctelo 1000 T u Gofee npepycMaTpHBaeTcsl NOKHOCTL HauaJbHHKA 1e€xa.” -

Unco CMEHHEIX MEXAHIKOB ONPENeNsioT, HCXON H3 KOHKPETHHLIX YCJOBHH ans
KaX1oro NpeanpHaTisa B OTEeNbHOCTH. [IpHuliMaIOT 2 CMEHHBIX MEXaHHKA TNIPH CyM-
Mapioil X0N0RONPOH3BOAHTENBLHOCTH YCTAHOBJEHHBIX KoMnpeccopos 1200—2000 kBT
H 4 CcMeHHLIX MEXaHHKa NpH XOJOLONPOH3BOAHTENbHOCTH Gosee 2000 kBr.

YuenennocTs MAalMHHCTOB M TOMOIHHKOB ‘MALIHHHCTOB 3aBHCHT OT CTeNeHH
aBTOMaTH3aUHH YCTalOBKH, KOJHYECTBA 0GC/YXHBAEMBIX KOMIPECCOPOB H HX CyM-
mapiofi X0N0Z0NPOH3BOAHTENBHOCTH (MOIHOCTH). E€ MOXHO NPHHATL NO HOPMATHBAM
YHCJIEIHOCTI MalHHCTOB H NOMOUIHHKOB MAIUHHHCTOB XOJOXHABHBIX YCTaHOBOK,
pekometigoraHnbLIM LlenTpanstbiv 6lopo npOMbmmeHnbl HOpMartHBOB NO TPYALYy TNpPH
HUHrpyna (raba. 16.4). ' ‘

i

Ta6auuga 16.4

HopmaTupis' uucieHHOCTH MPH CYMMBPION
xohoxonpoisBonuTesibiocTd, KBT
Crenenb aBToMaTi3aLim X0JOomiNb- Komyectso
HOA YCTaHOBKH Kommpeccopos B
. : no 1744 17453489 | 34905234 s
KomnaeKenan o 1—2 3 4 — —
’ ' 3—4 3 5 —. -
R 5—8 4 5 7 8
' © 9—16 5 7 8 10
. 17—32 — 9 i1 12
Yacraunan . 1—2 6 - 10 — —
: 3—4 7. 10 — —
5—-8 9 13 16 16
- C 9—16 13 16 20 23 -
e . 17—32 — 21 24 28 -
Mpumegannsn: |. Ecan na npeanpuaTun #MeeTcA 182 HAM HECKOALKO KOMTPECCOPHHX le-

XOB, pACnoOJOXEHHHX B paauux SNaHHAX, TO YHCNEHHOCTH MBLUHHHCTOB onpenenmor o Kaxmbmy
uexy OoTneNsLio.

Jna obcayxusaiua onuoro Komnpeccopa c qac-mqnoﬁ anromamaauﬂeﬂ HOPMATHB — | Ma-
WHHHCT B CMeHY.

YuenennocTn' checapell 1o PeMOHTY npnﬂumaro'r B 3aBHCHMOCTH OT KOJIHYECTBA

KOMIIPECCOPOB:
) HonuuecTso Kounpecf " HopMaTtus uuc-
PN copos : neHrocTy checapef '

’ ' : . no 6 Ceor2 : :
' L - 7—13 3 Co

14—23 4 .

24-31 5 ,
: : ' 32 u Gonee "6

Cpenenvss no HOpPMaTHBaM YHCJIEHHOCTH nNepcoHafia, NpHBeNeHHble B JaHHOI
rjase, He MOTYT CJHYXHTb OCHOBaHHEM Anst HaMeuelma YHCNEHHOCTH PaGOoTAIOLL A

"Ha JefiCTBYIOMHUX NPeAnpHATHAX,

‘Lexosbie pacxoasl. Ha nexoBbie' pacxofibi COCTABSIOT cMeTy no’ OCHOBHLIM CTaTl,
sIM pacxona, ¢opma KoTopoil npHpeaena B Tabn. 16.5. e



Tabanua 16.5

Epitnaua lia epu-~
Cratbu pacioga “iepe::". . Cymma HuRy
xonoaa

Han naara HEXOBOTO NEpPCOHANa
nua na sapaGotHylo mnary 4,65%

atng 06opyAoBaNHA

i1 pemout

pyAs

miHe ppaiuf W 0Gopy poBanHA

1an0UeHIOr0 H OHCTPOH3NAIIHBAIOUIerocA RHBeATaps
pacxopnl, fHe y4Telllibe N0 NPYTHM CTaThiM

ieX0oBple pacxonn

oBofi oua 3apaboThoil NJaTH LeXOBOro Nepconana pacCYHUTHBAIOY, HCXOAA
SIUIBX OKJafloB pa6oTiniikos 3a 11 Mec ¢ nap6apkofi 7,5% na nonoJHHuTebHbIE
1. @oun 3apaboTHoil nNAaTH noJkell GWTh yBesHuew Ha pa3Mep NPeMild 3a
ielije nJjana no BCEM NOKa3aTessiM.

qHCJeHHsT Ma 3apaboTHYIO NJIaTy LIeXOBOro nepconana cocrtapasioT 4,65%.
OpPTH3aLHOIIIBE OTUBC/EHHA cocTaBasgioT ot 8 no 11,5% ot cronmocti obopy-
1" B MoHTama. llens na Xonomuibuoe ofopypoBaniie NPUHUMAIOT 1O npei-
aty Ne 23—02 I'ocynapeTeenioro komurera uen npu I'ocniane CCCP.  HMumerores
KM Ha NPOHM3BOACTBO MOHTaXHKX paboT. Ecan uenw i1a MOHMTax HEH3BECTHHI,
ICTh MOHTaXHBIX paGoT MOXHO OPHEHTHpPOBOYNO npliuaTh B pasmepe 20% ot
'cTH oGopynoBanns. Kpome Toro, no/mxub 6biTh yuTeib! pacXoibl Ha yNaKOBKY
jcnoprepoBante obopynoBauis B pasmepe 7% oT ero ctouMocTH.

A=(1,07Uo6 + Huour) m, (16.7)

- aMOPTHSALHOHHEIE OTYHCACHHA, Py0.;

~ KOS(DOHUHCHT, YUHTHBAIOUIHA PACXOIh HA YNAKOBKY H TPaHCNOPTHpOBanue 060DYnoBalns;
- CyMNapHaa CTOHMOCTh OGOpYAOBaHus, py6.;

~ CTOMMOCTBL MOHTaMILX pa6or, pyb6.;

- HOPMA ANMOPTHIAUHOHHHX OTyucaenufl (m = 0,08 + 0,115).

CXO Ha TEKYUil pemoHT o6opynopanusi npuusmaior 1o 50% ot aMoprisa-
uXx oTunchednii, Pacxoxs! no oxpane Tpyaa npuHiiMaioT u3 pacueta 30 py6. B
1 oaxoro pa6ortawouiero. Pacxonw ua cogepxanue 3panmil, coopyxenuil, oto-
apus npunnMaiotT fo 1,6% oT cTtonMocTH ocHOBHEIX ¢OHNOB.

HeHTHPOBOUHO CcTOMMOCTL | M? anaunsi ¢ oGopyroBanHem cocrapaser or 20
py6. IAg XONOAHMLHHKOB eMKocThio 1500 T u Gonee, ot 40 no 50 py6. — nna
iINbIIHKOB eMKoctbio 300—600 T, or 55 po 80 py6. — and XOJOAUNBUNKOB -
w0 12—125 T (oTHOCHTEABHAS CTOHMOCTb XOJIOAHJIBHHKA MeHblUed eMKOCTH
CTOMMOCTH 60Jiee KPYNHOro XOJORHJLHHKE).

OlIMOCTDb SaHK{I ¢ 060pyaOBanlieM MOKeT GbITh TaKxe onpeesiena o yne/ibHbiM
ANBHEIM 3aTpaTaM Ha | T eMKOCTH XOMNOAHJBLHHKA. JJsi MHOrO3TaXHBIX XOJO-
1KOB 60/1bluoil eMKOCTH HX MoxNo npuHsATh oT 230 no 285 py6., nas oaHOITaXK-
2JIOAHJIBUHKOB eMKOCTEIo 300—3000 T — 350—625 py6., emkocteio 12—1257 —
1920 py6.
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Pacxoant na M3noc MaJionenHOro H GLICTPON3HALTHBAIOIIErOCS HHBeHTaps AOJIKHE
cocTaBnATL ne Gojee 10% OT 'aMOPTH3AUHOMHBIX OTUMCJ/IEHHI.

Ha npoune pacxonn npenycmartpuBaercs no 0,5% or oﬁmeﬁ _CyMMBI 1}XOBBIX
pacxonos,

LlexoBan ceGectonmocts. CymmapHuifi pacxoa no Kaxnoi craThe AeNHTCA Ha Bl
pa6orky xonona. ITonyuennble pacXoir Ha eNHHHLY XoJofa CKAAJbIBAIOTCA M CO-
CTaBAAIOT €eGeCTONMOCTD NMPOM3BOACTBA E€AMNIHLBI XOJNOAA.

i

OCOBEHIOCTH ONPEAEJEHHA CEBECTOMMOCTH EJHHHIL XOJIONIA
JUST MAJIBIX XOJOMHALHBIX YCTAHOBOK

B ycnoBHax skcnayatanHi ce6eCTONMOCTD €IHHAUR XOJMONA Ha Ma/biX yCTAHOBKAX
ONPEENsIIOT PENKO, XOTS HajHYhe TAKHX PACueTOB N03BOJNHJIO 6B KpHTHYECKH OLIEHHTH
cocTosilie Jed. ' o '

B nnaHoBoit KaibKyNSLUHMA MaJbIX XOJOQHJBHRIX YCTaHOBOK CTaTbH pacXoaa
6ynyT HECKOJNbLKO OT/JHYATLCA OT PAaCcCMOTPEHHLIX B MpENBbIAYLLEM paspefe, 4TO Bbi3-
Ballo cneundukoii ofeayxusanin. Ce6eCTOHMOCTL €XHHHIIM XOJ0ja ANfl TAKHX ycC-
TalloOBOK ONPENENMTCA KaK CYMMa pacxo/oB MO CTaThsiM: SJIEKTPO3HEPTHS, BOAA
(echn umMeeTcsi KOMIAeHCATOP BORSINOro OXJAXIEHHSN), TeXHHUECKOE ofCnyKHBauHe
H peMonT OGOPYROBAaHHS HJH KOMIJEKCHoe o6cayuBalnHe, amMopTH3alUld, pacxoib
Ha nJaouialb, 3aHIMaeMyl0 arperaTamH.

BripaGoTky Xonona npH KosdxpHimeHte paGouero BpEMEHH 0,4 B ychoBHHIX elH-
BUNAX B TOM MOXHO ONpenennTh no gopmyne

Q=3Q,, (16.8)

rae Q, — XONONONPONSBONHTENLHOCT arperaTa, Br.

Pacxonn na snexTpoSHepryio onpenessiioT TaK ke, KaK AN KPYNHHX YCTAHOBOK,
C yueToM cooTBeTCTBYIOUlero Kos(xpruuenta pabouero BpeMenH. .

Pacxone 112 Boxy MOXHO ONpelenHTh NO PacyeTHOMY Pacxojy BOAb!, Tpeano-
Jlaras, 4To BojocllabkenHe npsMOTOUHOE, HO NPH STOM c.nenye'r yuectb ymenbmelme
pacxona BOAW B GoJee XOJIONMBI NepHOA.

Pacxontt #a Boay Pgy (B KON.) MOXIIO ONpexennth no ynpomemloﬂ dopMyne

1,25 Uy
Poy = Ao . (16.9)

rae Uy, — nena na sogy, KOm.;
Aty — narpes Boam Ha Xoupencatope, °C.

Tpyr BeiGope TeMnepaTypHOro nepenana B KORAEHCATOpPe CJIENyeT yyecTb CyMmap-
HBll pacxoll Ha 9NeKTPO3HEPrHio M BONY ANA ONPEleNeHHs HaNMEHBUINX 3aTpaT
Ha NPOH3BOACTBO XOJIOAA.

Texnuyecxoe o6cnyRHBaHHE XOJOAHJIBHBIX yﬂauouox BKJIIOYaeT B ce6ﬁ TEXHMU-
yeCKH YXOMN, OCMOTP M MajBbI PEMOHT,

B onTtoBHix nenmax ha TeXHHueckoe o06CJyxKHBaHHe XOMOAHMBHBIX yc'rauonox
yuTeHH 3aTpaTthl, CBA3aHHLIE ¢ 3aMmeHOfl ~TepMOperyJHpYIOWHX BeHTHJER, pene
IaBJeHNs, MarHHTHLIX nyckarteneil, pemHefl, CHABLJOHHBIX CAJBHHKOB, a TaKXe
Ha J03apAAKY CHCTEMBI XJIaAareNTOM H MacJOM NO YCTAHOBJEHIILIM HOpMaM.
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Uennt na cpenuiifi pemont oGopynoBailvs lie BKJIOMAIOT PAaGoT No AeMOHT3KY
arperaTtoB IAd peMOHTA (I MOHTAXY 0GOpYAOBalils nocse peMmolita, KOTOpbIe onJja-
YHBAIOTCA NO COOTBETCTBYIOIIM pacLeHKaM.

Tpusenenite koMnaekcHoro o6cnyxupaniis 0CopyZoBaliisi NPHBOAHT K yNpolienio
pacueToB, TAK KaK PacxXoibl HA PeMOlT H chnymuBauue B 3TOM CJlyuae OTHOCAT K
oanoli crarbe.

OnToBbEe llelbl 112 KOMIJIEKCHOE ch.ny»mBalme yuumaalo’r CTOHMOCTb  KanH-
TaJbHOro, Cpefliero H Majaoro peMonToB oBopyRoBaHHsl, CTOIMOCTb AEMOHTaMa nns
PEeMOHITa B MOHTAXa NOC/E PEMOHTA, CTOHMOCTD TEXIIHYECKOro 00C/1Y #HBaliHs 060pY 10-
BaHnsl, BKJIOUAn 3aTpaThi, CBA3aHMble ¢ 3amenoii TPB, PII, MarinTubx nyckarened,
peMHeii, Ha A033PSAKY CHCTeMbl XOJOAHJBHLIM areHTOM B MAC/0M, CTOHMQOCTh Ka-
MHTANbIIOTO H CPelHEro PEeMONMTOB 3JeKTpoaBHratesefl, BkJIOHas NEMOHTAX AN
pPEMOHTA I MOHTaX NOCJE Hero.

Llennt na Texmuueckoe ofchyxupanHe, Cpelnilii peMollT H KOMIJEKCHOe ofciy-
KIIBaHHE NPHUIIMMAIOT, N0 NAaHHLIM MeCTHRIX KOMOGINATOB No OOCNYXHBAHHIO XO-
JNonnJablioro o60pyAOBaHHA, € YYETOM CYHMIECTBYIOIIHX Han6aBoK H CKIAOK NJs1 pa3-
JHUHBIX o6nacTelt (onToBuie nexn A5 npeanpuatuit PCOCP yTrepxaent npiikadamu
no MunucrepetBy toprosnn PCOCP Ne 79 or 29 anpeas 1972 r. n Ne 371 ot 9 noaGps
1972 r.).

Avopru3amyonsbie oTduCAeHls onperedsioT no dopmyae (16.7).

Jlns XONOAMNBLHHX YCTaHOBOK OPENnpHsITHA TOProBJH H QOIECTBEHHOro MHTAHHA
YYHTLIBAIOT PAcXOfhl Ha NJowanb, 3aHiMaemylo arperatami, [las storo neoGxonMo
"3uaTh Leny | M? naowany ‘nomeluennit. Jlanuse o ueste njomaid TOProBeiX npen-
NPHATHI L0MKHB GbiTh TNOJNYYenbl OT MeCTHBIX oprauusaini. B yue6unix npoekTax
OPHENTHPOBOUIO MOXKHO NPUHATHL BeHy | M? nJolnanu B Hansemibix staxax 120 py6.,

B noasajsax — 80 py6.
Hopma amoprTusaumii Ha nnowaab AAS TOProBbX Opranu3audi 4,3%.

FTTABA {7

ODOPMIIEITHE PACYETHO-TIOACOIUTEIBHON 3ATTACKA H I'PAGHYIECKRON
YACTH

KypcoBoit M QHNAOMHBI nPOEKTH COCTOST H3 PaCcyYeTHO-NOSICHHTENLHOMN 3aNHCKH
W rpacuuecKoil YacTH.

Pacuetno-noscBuTeNnbHas 3anickKa M yepTexi HOJKibl GbITb BLINOJHEHB B COOT-
BETCTBHY ¢ fJeficTBYIOWHMMH crausnaptamMy Eaniioff cHeTeMbl KOHCTPYKTOPCKO nOKY-
mentannn (ECKII).

I'pagueckyto yacTs POEKTa BHNOJAHAIOT Ha JHcrax dopmata 24 TOCT 2.301 — 68.
‘Ha kaxnom nscre nonxuna 6uiTh pamka na paccroswnd 5 mMm of kpasi. Cnesa ocrab-
AS0T nose WHpHHoi 20 MM. B npaBoM HHXXHEM yrly pacnosiaraioT oCHOBHYIO HAANHC,
pasMepbl 1 1loMepa rpad KoTopoii npHpeleHn na pHc. 17.1 (nomepa rpad ykasaub
B cKobkax). Ocmoshbie haanucn Bumoansior B coorsercteuy ¢ N'OCT 2.104—68.

B rpagax ocuoBHOM HannucH yKasbBaloT:

B rpade | — HaHMEHOBaNHe HANEJAMA H UAHMEHOBANHE JIOKYMEHTA, ECNH STOMY LOKYMEHTY

npy#csoen wudp (B KYpcoBHX 11 AHNJAOMHEIX NPOEKTaX a 970ft rpade caenyer ykaaarb HalBaiiHe
paspabatniBaeMoft YCTaHOBKH NO Teme MNPOEKTa);
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B rpade 2 — o603nayenne AOKyMeHTa (AN 6osee CBOGONHOTO Pa3MEmeHRs TEKCTa B yueG-
HHIX NPOEKTax b 9TOR rpade MOXHO yKa3laThb HasBaHHe HepTexa);
B rpage 6 — macwraé no I'OCT 2.302-—68,;

B rpaje 7 — nopaakoBuil HOMep JuCTa;
B rpade 8 — ofulee KOJHYECTRO JHCTOB AOKYMEHTa}
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Puc. 17.1. OcnopHas naanuce na weprexax no FOCT 2.104—68.
8 rpadbe 9 — nallMeHOBanye TEXHHKYMa H WHGQP yvamerocs HJR HOMep y4eOHOR rpynnu;
B rpaje 10 — xapakrep pa6OTH, BHMOJAHAEMOR JHIOM, NOANHCHBAIOWHM AOKYMEHT (B Kyp-

COBOM H JMMJIOMIIOM MPOBKTaX YWYamHics H pPYKOBOAHTENH, KOHCYJAbTHPOBABUIHE Yuaulerocs
no AaHHOMY pa3feny MNpOeKTa);

B rpaje [! — daMHIHH JaHL, NOANHCABINHX AOKYMEHT;
B rpape 12 — noanucu aun, ¢aMHAHH KOTOPHIX yKadanH B rpade 11;
B rpade 13 -— nara MOAMHCAHHWA AOKYMeHTa;

rpadsl 3—5 u 14—18 B KYPCOBMX M AHNIOMHEX NMpPOEKTAX HE IaNOJHIOT.

B rpade 1 TeMy KypcoBoro uju ZHIJIOMHOrO NMPOEKTa YKa3bIBAIOT B HMEHHTEJIbHOM
nagexe (Hanpumep: «XOJIOAHJNBHHK pacnpemeNHTe]bHLA  eMKocThbio 1500 T»), a
B rpacge 2 — Ha3BaHHe YepTeXa TAaKiKe B HMEHHTEJbHOM mafiexe (Hanpumep: «CxeMa
XOJIOAHJIBHOI YCTAHOBKHY).

INnaubt 1 paspe3bl XOJOAMJIBHHKOB H MANIHHHLIX OTAeJIeHHH BLINOJNHSIOT B Macli-
tabax 1 :40,1:50,1:75,1:100, 1 :200n0o I'OCT 2.302—68. MacwuTab ykasniBaior
B rpace 6 ocHoBno#H naanucH. Ecin Ha uepTexxe HMEIOTCR BHABI, BLINOJHEHHbIE B pY-
rom MaciTabe, TO y KaX10ro TaKOTo BHZA JAOJKeEH ObiThb yKa3aH macuitab, oTHOCH-
mwuiica K sToMy Buay. B rpace 6 ocnHoBuofi Haznyucu macuitab ykaswiBaloT MO THRY

: 100, B ocranbhuiX caywasx — no Tuny Ml : 10.

O6une TpeGoBaHHS NO BLINONHEHHIO cxeM onpegensiiotes [OCT 2.701—76 (suau
n tune), TOCT 2.702—75 (npaBusia  BBIMOJHEHHS~ 3/EKTPHYECKHX  CXeM),
T'OCT 2.704—68 (npaBhNa BHIMONHEHHWs THAPABJHYECKHX H TTHEBMATHYECKHX CXEM).

CxeMbl BHINOMHAIOT Ge3 cobmoaenns macuitaba, SMeMeHT H ycTpoiicTBa H300pa-
AI0T B BHAE YCJIOBHBIX rpatHyeckHx o6o3naveunfi. Ha TpyGonpoBoaax ykasblBaioT
HanpabJeHHe NBHIKeHHs cpefbl. Tpy6OnpoBOAL Pa3HYHOrO Ha3HaueHHs 00603HAYAIO!
undpaMi I JTHHHAMH Da3/HYHOrO HauyepTaHHf ¢ off3aTesbHoll pacuHGPOBKOI:
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. nosnx cxemsl. o AeficTBylOmeMy cTangapTy B XOJOmHJblOI ycTanoske TpyGo-
JOBOZH MMEIOT creaylomne nomepa: 1 — sona, 11 — ammnak, 14 — macyo, 18 —
jagoHn. Jlns paccosioB HoMep ne onpefenelt, NPOEKTILE Oprautisauuy obo3na-
10T Tpy6ONpOBOAB! AJIA paccoa liomepom 28 1w 6ykeoit P. Janst Toro utoBwl pasJin-
ITh prﬁonpoBonbl. MO KOTOPHM JBHXKeTCA XJajareuT pasjinqioro COCTORIIHA,
,0JIO 1H(PE! TOMCILAIOT 6yKBY X Hmt r ANA obo3Hayeln cOOTBETCTBEHIO XHA-
,cTHOrO TpyGompoBona HJN Tpybonposona, MO KOTOPOMY JIBIKETCH raszoofpasiintii
|afarenT. MoXHO NpuMEHsiTE H ppyrue o6O3Hauells, hanpHmep, A OTTanBa-
-JIbHBHIX TPYGONpPOBOAOB, NpeHaXUbIX B Ap. ’

Dnementsl N YCTPOfCTB2 NYMEPYIOT MO NMOPSAKY, llawupas ¢ emlubl, IO Ha-
papienmio notoka pabouei cpefn. Homepa npocTaBasioT ha moJKax Junni —
iHocok. TIpOHYMepoBalHEie 3JEMEeNTLl 3aHCBIBAIOT B Nepeyellb SJIEMEHTOB B BILE
J6AHUB, 3anonusienoll ceepXy Buua. [lepevenns 3seMentoB pacnosaraioT Hai oc-
JBHON HaAMICLIO, @ NPH OTCYTCTBHH MecTa haa ueft — cacsa. B nepeulie sneMeNTOB
-jetoTes caeayicie rpadh (B cKoGkax ykasalbl pasMeps! rpad): nepsas rpada —
opsiKoBhifi Homep (20 MM), BTopas rpaga — ofosnavenne (50 MM), TDeTbA rpagia —
anMenosatne (70 MM), ueteepras rpaga — xoanvectso (10 MM), nsTas rpaja —
pHMeunanne (ocTanbuce 35 Mm).

Ha cxemax Jonyckaercs MOMEWlaTbh pasJHyHEE TeXHHYECKHE AAHHLIE, XapakTep
OTOPHIX OMNpenenseTcs HasHayenhem cxembl. WX ykasbiBaloT aubo oxoso rpapu-
¢CKHX OfGo3Hauenuii (CnpaBa WJIH cBepxy OT XapaKTepH3yemoro snemenTta), 160
a cpoGoanom noae cxembl. Okono rpagmueckux oGoaHauennil .06byli0 yKa3binaloT
OMHHA/IBIIOE 3layelle NAPAMETPOB 3/1eMEHTOB, a Ha NOAX — AHarpaMMbl, TaGIHIE,
¢KCTOBBIE YKa3allum, :

CxeMBl XOJOAUNBILIX YCTAIIOBOK MOXHO BBIIIOJNIHATL Kak NJAOCKHMH, TaK K aKco-
OMETPHYECKHMH, .

CG6opounbifi H MOHTaXKHEIA YePTeXH BRIMONHAIOT B MaciuTaGax 1:2,1:2,5,1:4,
5, 1:10 no TOCT 2.302—68. Buinosnnenne cGOpOUHbIX H MOHTaMHLIX yepTexef
omwno cooreetcteopats FOCT 2.109—73.

CrenudrKallio B y4yeGHBIX NMPOEKTaX AONYCKAETCH pasmeilath Ha COOTRETCTBY10-
M JIHCTE.

B KypcoBoM npoeKTe rpaduieckas yacTh cOCTONT ofbiuiio 13 ABYX JIUCTOB: Ha
,MIOM TPeACTAaBAAETC TJaH H Paspesb! XOJONUILHHKA WM MAWHIHOTO OTAETCIHI
.3 3aBHCHMOCTH OT IPHHSATOrO B YYeGHOM 3aBelIelIHH xapaKTepa sajanus), Ha ApyroM—
XeMa XOJIONHJBHON ycTauoBKH. Kak npaBujio, BIMOJHSETCA NPHIUHIHANBHA
j10JTHAs) CXeMa XONOAHJIbION yCTaHOBKH, Onpejessioulas fnosibi CocTas 3/1EMEHToB
{ cpsizell Memny UHHMH. ’

B aunJoMHBtX NpoekTax rpadHueckas yacTb BKJOUaeT 4—5 auctos. Cojepxanue
pacHyecKoll 4acTH ONPENETAETC UMKJIOBOH KOMHCCHell TeXHHKyMa IO COOTBET-
teylowed cneuxannsannt. He crepyer cTpemuthes K yBEJHMEHUIO ofneMa rpa-
deckoli wacT: syywe ofecneulTs Gosee rayGoKylo npopaboTKy NpeAcTaBAAemMoro
JaTepuaja, )

PacueTHO-NOACHUTEABHYIO 3alTHCKY O(OpMIIAIOT B cooTBeTcTBIHN € TpeboBaHHAMH
< BBUTOHEHHIO TEKCTOBBIX AOKYMenToB no I'OCT 2.105—68 n 2.106—68. 3anucka
{O/3KHA ObITb HAMIICZHA AaKKYPATHO, YepHHJaMH Ha TJ3JKHX JHCTaX nucuell 6ymarn
popmata 11 TOCT 2.301—68 (noTpeGntensckuit opmar A4 TOCT 9327—60). Tekcr
AH{eTcs Ha OAHOH cTopoHe JiHcTa, Kaxaplii JIHCT HMeeT paMKy wupuuoit 5 MM 11 ¢
1eBOA CTOPOHES NOJe ISt MONWHBKYH 1 PHHOH 20 mm, Tlpu HanucaHHHM TeKCTa He-
06X0AMMO CJAeAuTh, 4io0ul CJOBa pe BLIXORHJH 33 paMKy.
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Ha xamaom Jsncre jposxHa ObiTh ocnobHas, Haanuck no T'OCT 2,104—68. Ha
NePBOM JIHCTE PAacueTHO-NOACHHTEILHON 3anHCKH HaAnuch paamepoM 185x 40 mm co-
crout u3 rpad 1, 2, 4, 7—18 (puc. 17.2, a). Jns sanonuenus rpad 4, 7 u 8 ocras-
JIieTcA CTPOKA BLICOTOH 5 MM, a OCTa/JbHOE MECTO B NPaBOM HHXKHEM yrjy (BbicoTol
15 mm) sanumaer rpada 9. B rpade 7 ykasbiBalor nopfAKOBHH HOMEp JIHCTa, a B
rpage 8 — ofilee KOJHYECTBO JINCTOB B 3aniHcke.. ['pagbl 4 u 14—18 ne sanonusor.

Ha nocnenyountix Jancrax sanickn Haanuce pasmepom 185X 15 mm cocront ns
rpad 2, 7, 14—18, Ilna rpadit 7 (Homep JHcTa) B npaBoM yray rpadsl 2 ouepyHBaloT
MecTto ltupunofi 10 MM: B BepXHeAl cTpouyke BLICOTOH 7 MM JeJIal0T HAANHCh WIMCT», a
B HWKuehi (8 MM) yka3nBalOT COOTBETCTBYIOIMHH Homep Jsncra (puc. 17.2, 6).

) [(5) [ (18) | (11 18) | (2)
Usm. [ ucm.| N° Goxym.| Nodnucs | dama
Paspab fum, | fluem | fucmo
po8. . W T (B
(1) {mn 1z) [ (19 (1)
H. konm. o (9)
Ymf. . o
a
- - Nucm
ir6) | (15) | (1) (71| (18) (2 .
Usw. | Aucm) N°doxym] Nadnuce | fama (1)
1]

Puc, 17.2. Ocuonitan HaANHCL AN TEKCTOBHX KOHCTPYKTOPCKHX AOKYMeHTOB:
@ — ANAR (1€PBOTO HAM 38rA8BHOrO RHUCTA; 6 = nan QOCRERYIOUTHK RUCTOB,

© Pacuerno-nosiciiitesibHas 3aHCKA XOJ2KHA UMETb THTY/ABbHBIA JucT. Ha THTyIbHOM
JIHCTE YKasbiBAlOT HAaHMEHOBAHHWE MHMHCTEPCTBA, KOTOPOMY NORUMHEH TeXHHKYM,
noJiHoe HaHMeHOBallHe TeXHHKyMa, TeMy HMIJIOMHOrO NpoeKTa, HaHMEHOBaHHe Jo-
KyMenTa (pacueTiio-MTOACHHTe/Iblas 3aIHCKA K KyPCOBOMY HJIH XHIJIOMHOMY NPOEKTY),
GbaMHJIHIO, HMS H OTYeCTBO y4aiuerocsi, GaMHJIHH # WHHIHAIW KOHCYJbTAHTORB, rOX
BHINIOJIIENHSA NpoeKTa.

Tema guniomMuoro (WJH KypcOBOTO) NpOBKTa AOJIKHA COBMAajaTh € OCHOBHOM
HaAIICLIO Ha depTexax B rpade 1,

PacyeTHO-nOSICHIuTE IbHYIO 3aNTHCKY MOANHCHBAT yyauuiics, BHNOJHHBILHA 1PORKT,
H KOHCYJbTaHTLI, KaK OCHOBHOM, TaK H MO OTAE/IbHLIM pasfieslaM NPOEKTa.

B pacueTno-nosicHHTeabIIOM 3anHCKe RO/MKHLI GbITh TPOH3BeIeHbl Bee HeoGXOAHMbIe
pacueThl, MOATBEPIKAAIOILNE [1€]1€CO06PA3HOCTh NPHHHMAeMbIX TeXHHYECKHX pelle-
HHif, naubl ONHCaHUA CcXeM, 0GOpyAOBaHHSA, CPEACTB aBTOMAaTH3alMH, BHIIOJEHE!
5KOHOMHYECKHE pacyeThl. _

B navase sanHcku uesecoo6pasHo MPHBECTH OTJIaBJeHHe, yKashiBalollee HaJjiHuHe
OTAEJIBHBIX PA3)esioB W MOC/IE0BATEIbHOCTD HX H3JIOXeHHd, B oryiasnenun caeayer
0603HaYHTb HOMepa JIHCTOB, HA KOTOPHIX HAYHHAETCH pasfes.

B pacueTHO-nOSICHHTE/bIILIX 33aNHCKAaX NPOEKTOB XOJIOAHJIbHHKOB Das/Nuylioro
Ha3yayennss MOXeT GbITh NMPHHAT TAKOH NMOPAAOK PAaCOONOMEHUS Da3/lesIoB:

1. Beenenne. DkoHOMHYECKHe NPeANMOCHIJIKH,
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2. BuGop pacuetHblX napaMeTpoB.

3. KpaTkoe onHcan#e CTPOHTEJIBHKX KONCTPYKIHI,

4. Onpenesielne njowajeil Kamep H BbIGOD MAaNHPOBKH.

5. PacueT TOJNUIHMHBI TENJOH3OJSAUHOHHOIO CJIOS.

6. TensoBo# pacyeT kamep XOJOAHJIbIIIKA.

7. Bufop n ofocuOBaHie CHCTeMbl OXJaXAeHHs.

8. Pacwer n nonfop OCHOBHOTO W BCNOMOraTestbHOro OGOPYAOBaHHSA,

9. BuiGop cpeiCcTB aBTOMaTH3allHH U OCHOBHLIE XapAKTEPHCTHKH MpliATMX aB-
TOMAaTHYECKHX NPHGOPOB.

10. Onucanne cxeMsl XOJIOAHJBHONI YCTaHOBKH,

11. Onncande KOHCTpyKuhu o6OpYnOBakHsi, NMPHHATOrO B NpoeKTe (MOAPOGIO
ONHCHIBAETCH KONCTPYKILIA Kakoli-nH60 MamhHbi, aNnapaTa HIH NpHGOPA NO 3afaHHI0
KOIICYJIbTAHTA, HO O6si3aTeNIbIO H3 YHCJAa npliMelelllbiX B 1pOEKTe).

12, TopaaoK BEINOJNHEHHS MOHTaXHLIX pafoT No 3aaaHillo AJas OAHOTO H3 BHAOB
oGopyfloBaHHA, NPIMEHEHHOro B NpoeKTe.

13. OcHoBHBlE MOMOXEHHA N0 TEXHHKE GeSonacHOCTH MPHMEHHTEJNBHO K BHINOJ-
17EeMOMY MPOEKTY,

14. Mexaunsanus Torpy3souHo- paarpyaoqumx 1 TpaHCnopTHhiX paboT.

15. Onpenenenne ce6eCTONMOCTH €IHHHLUBI X0J0/a.

16. CnHcoKk 1CNO/b30OBAHHOH JIHTEPATYPBI.

ITOT NOPAAOK He sBAseTcs o6asaTenbhbiM. OTAesbHuIe pasjenst B pacqe'mo—
noscuHTe LIl 3anicKe MOTyT OTCYTCTBOBATB IJH, Haoﬁopm MOTYT GLITL BBEReHb!
HOBLIe pasfenn; NpPH HeOGXOMIMOCTI MEKOTOphle pasjensl MOryT GHITb COBMe-
IEHLI.

Kaxnwii pasgen pacueTHO-TOACHNTENLHOA 3aMNCKN HAUNHAETCS C HOBOf  cTpa-
HHIL TOA COOTBETCTBYIOUIMM NOPAAKOBLIM [IOMEPOM, YKAa3aHHbIM B OrJaBJIeHHH.
3arosoBKIl AeN2l0T KPYNmHeIM WpH(TOM H NoAYepKHBaIOT,

B nawase paspena Aar0T KpaTKoe OniicaHne BHITOJIHAEMO] B HeM paGoTel, NpHBO-
aaTcs ueobGxoinMme A pacyera gopmysibl. Bee Bennulinel, BXofsutire B gopMyay,
noACIAIOT, H NPHBOAHTCR HX pa3MepHoCTb, B panbueiiuieM GopMyabl He noBTOpsIOTCA,
a TOJIbKO JeJlaeTCf CChiIKa Ha HWX. JKesaTeslbHO MHOrOKPATHO TOBTOPSIOUILECH
pacueTul CBOAMTL B TaGJHULI ANA 3KONOMAH MeCTa Il Bpemelti. PopMul HEKOTOPBIX
TaGaAKWI JaWkl B COOTBETCTBYIOUIHX pa3fesax, HO 5TO He HCKJIOYAeT BOIMOMIIOCTH
ycoBeplIeHCTBOBaHH MDHBEIEHHLIX TabaHu H CocTaBjenst HOBBIX,

Jlns nosicHewusl OTAENbHBIX PACYeTOBR B 3anNHCKE BHINOJIHSIOT CXeMLl M PHCYHKH,

Bce penMuuHbI, NpHIATHIE B pacueTax, AOJIKHBL [IMETh CChUJIKY HA HCTOYHHK,
N0 KOTOPOMY OHH NPHHATHL.

Oco6oe BHuMaHHe Heo6xOAHMO OOpaTIThL HAa NpHMEHEHHe B pacyeTaXx OJHOM CH-
cTeMnl eflibiy, 4YTOOH HCKMOUHTh ownbkH. TlosToMy pekomenayercsi pasaMepHOCTH
BceX BeJIMYHY YKa3blBaTb CTOJBKO pa3, CKOJIbKO OHH BCTPEUYaloTCs B pacyerax,

OyeHb cepLe3HO ClleflyeT OTHECTHCh K COCTaBJIEHIIO CNHCKA HCNOJb30BaHHON
JUTepaTypHl, B KOTOPOM AOMKIL! OLITh YKa3aHel BCE KHMrH, H3 KOTOPHIX 3aWMCTBO-
BaHH XOTA Okl OAMa BeJNIYHHA HAH TIOUATIE.

B nepByio ouepenb yxasbiBatoTCR NpOrpaMMHbie NOKYMeNTh KoMMmyHHcTHYecKof
napthn Coerckoro Colosza u CoBeTCKOro npaBHTe/bCTBA, 3aTEM BCE HCIOJAbL30BAaHHBIE
KHHTH N0 CHeuManbHOCTH, N0 MeXaHU3alUi NOrpy30YHO-PA3TPY3OUHBIX H TpaHC-
NOPTHBHIX paGoT, OXpaHe TPyla, 3KOHOMHKE.

CocTapnfloT CRNHCOK HCMOJL30BaHMNONR JITepaTypsl € YKa3anHeMm damuaufi scex
4BTOPOB, NOJHONO Ha3BaHHA KHHIH, H3JAaTesbCTBA WM ofia fi3flanus,
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)
B TekcTe pacCueTHO-NOACHHTENbHON 33aNHCKH Ha3BaHHE KHHIH HE NOBTOPAIOT, 3
BeNHYUHY, MPHHATYO MO KHHre, YKaseBalOT CleayioumHM obpa3om:
HHINKATOPHBIA K.M.J4. KOMIfpeccopa

'r“=:0,8 [3], T36A. 20, C. ”7.

Tlput BHINO/HEHHH pACYETHO-NOSICHHTEJBHON 3alHCKH Heo6XOAHMO AoGHBaTbCA

YeTKOCTH M SICHOCTH H3JI0XKEHHs. Bce nocrenyiomme paspessl 3alHCKH  JOJUKHB
6uTh CBA3alLl ¢ NPEABIRYWHMH. HToroenie faHHkIe pacyeTa RO/IKHBL GbiTh BhIIEEHR H
NOAYEPKHYTHI.

Henban penath B 3anmucke coxpaluenm‘i KpOMe oﬁmenplmmux, Tak KakK 3To
3aTpyausieTr yTenHe H NONHMalHe TeKcTa.

O6uiufi o6beM pacueTHo- noncnm-e.nbﬂon 3aNHCKH K JHIJIOMHOMY MpOEKTY He
Jonxkeld npepbllath 80 c. . -

PacyeTno-mosicHHTe/IbHAA 3allHCKA 'K KypCOBOMY NPOEKTY HOJIKHA COAEPIKaTh
40—50 c. \

a4 . . N




[Tpononxenne

Y AenbHul 06bem

Yaenshana saranbnos

Yaensuan ssrponus

Tewmnepa- Jlasnenrue
1ypa £, °C afconlT-
woe, MIa [ sunkocru napa WMHZKOCTH £, napa §*, MHAKOCTH S', napsa §°,
v, afue v, wikr | kIk/(kr-K) | kil f(kr-K) | wlOsf(ke-K) | o Jl/(xr-K)

—32 0,092 0,67 0,173 370 537 3,89 4,58
—30 0,101 0,67 0,160 372 538 3,89 4,58
—28 0,110 0,67 0,147 31 539 3,90 4,57
—2 0,119 0,67 0,137 375 540 3,91 4,57
—24 0,129 0,68 0,127 378 541 3,92 4,57
—22 0,140 0,68 0,17 380 542 3,92 4,57
—20 0,151 0,69 0,109 381 543 3,93 4,57
—18 0,163 0,69 0,102 383 544 3,94 4,57
—16 0,176 0,69 0,095 385 544 3,94 4,57
—14 0,190 0,69 0,088 387 546 3,95 4,56
—12 0,204 0,70 0,082 389 547 - 3,9 4,56
—10 0,220 0,70 0,077 391 548 3,97 4,56
-8 0,236 0,70 0,072 392 548 ° 3,97 4,56
—6 0,253 0,71 0,067 394 549 3,98 4,56
—4 0,271 0,71 0,063 39 850 3,99 4,56
—2 0,289 0,71 0,059 398 551 3,99 4,56
0 0,309 0,72 0,056 400 552 4,00 4,56
2 0,33 0,72 0,052 402 553 4,01 4,56
‘4 0,35 0,72 0,049 404 554 4,01 4,56
6 0,37 0,73 0,046 406 555 4,02 4,55
8 0,40 0,73 0,044 408 556 - 4,03 4,55
10 0,42 0,73 0,041 410 556 4,03 4,55
12 0,45 0,74 0,039 411 557 4,04 4,55
14 0,48 0,74 0,037 413 558 4,05 4,55
16 0,51 0,75 0,035 415 559 4,05 4,55
18 0,54 0,75 0,033 417 560 4,06 4,55
20 0,57 0,75 0,031 419 561 4,07 4,55
22 " 0,60 0,76 0,298 421 562 4,07 4,55
24 . 0,63 0,76 0,288 423 562 4,08 4,55
26 0,67 0,77 0,026 425 563 4,09 4,65
28 0,70 0.77 0,025 427 564 4,09 4,65
30 0,74 0,77 0,024 429 565 4,10 4,55
32 0,78 0,78 0,023 431 565 4,11 4,65
34 0,82 0,78 0,02! 433 566 4,11 4,55
36 0,87 0,79 0,020 435 567 4,12 4,55
38 0,91 0,79 0,019 437 568 4,13 4,55
40 0,% 0,80 0,018 439 568 4,13 4,55
42 1,00 0,80 0,018 441 569 4,13 4,54
44 1,06 0,81 0,017 443 570 4,14 4,54
16 1,11 0,81 0,016 445 571 4,15 4,54
48 1,16 0,82 0,015 47 571 1,16 4,54
50 1,21 0,83 0,014 449 572 4,16 4,54




) ) NMpunoxenue 3
Ta6imia NapaMETPOB HACHIIIEHHKIX NApos X1a noHa-22 (MO AAHHLIM BHUXH)

a k] ¥ aenbuuift 06bem : y.ae.nsﬁan SHTANLKA Y nenbHast SHTpONUA
£ | &4
o TE . ' . '
go ER-X] KOCT! napa v', wuaxocta &', napa (", HMUAKOCTH &', napa s",
E,“’_ 3%2 ”:;"u,l .n/n:-l J‘/Kr xllﬁ(/(xr-K) KJl»(7(Kr~K Kﬂﬁ‘/(KI"K) xll»?/(xr-K)
- | ,
—60| 0,010 0,68 0,54 332 ~ B78 3,72 1,87
—58| 0,042 0,69 0,483 . 335 579 . 3,73 4,87
—561 0,047 0,69 . 0,436 337 580 3,74 4,86
—54] 0,052 0,69 0,394 T, 339 . 581 3,76 4,86
—521 0,058 0,69 0,356 341 582 3,76 4,85
—B0| 0,065 0,70 0,323 . 343 583 3,77 4,84
—48] 0,071 0,70 0,294 345 584 3,78 4,84
—46| 0,079 0,70 0,268 o347 5685 3,79 4,83
—441] 0,087 0,70 0,244 350 586 3,80 4,83 -
—42] 0,09% 0,71 0,223 352 586 3,81 4,82
—40| 0,106 0,71 0,205 354 587 3,82 4,82
—38| 0,116 0,71 0,188 356 588 3,82 4,82
—36| 0,127 0,71 0,172 358 589 3,84 4,81
—34| 0,138 0,73 0,159 361 590 - 3,8 4,81
—-32] 0,151 0,72 0,146 363 591 3,86 4,80
—30| 0,164 0,72 0,135 . 365 592 3,87 4,80
—281 0,179 0,73 0,125 367 593 3,88 4,79
—26| 0,194 0,73 0,115 370 594 3,88 4,79
—24] 0,210 0,73 0,107 372 594 3,89 4,79
—221 0,228 0,74 0,099 374 595 3,90 4,78
—20| 0,246 0,74 0,092 376 596 3,91 4,78
—18| 0,265 0,74 0,085 379 597 3,92 4,78
—16| 0,286 0,75 0,080 381 - 598 3,93 4,77
—14| 0,308 0,75 0,075 384 599 3,94 4,77
—12] 0,331 0,75 0,070 386 600 3,95 4,77 -
—10| 0,356 0,76 0,065 388 600 3,9% 4,76
—8 0,381 0,76 0,061 391 601 3,97 4,76
—6 0,408 0,77 0,057 393 602 3,974 4,756
—4 0,437 0,77 0,053 395 . 603 3,983 4,753
—2 0,467 0,77 0,050 398 603 | 3,991 4,750
0 0,499 0,78 0,047 400 604 - 1,000° 4,748
2 0,532 0,78 0,044 402 605 4,009 4,745
4 0,567 0,79 - 0,041 405 606 © 4,017 4,742
6 0,603 0,79 0,039 407 606 4,026 4,739
8 0,641 0,79 0,037 410 607 4,034 4,737
10] 0,681 0,80 0,035 412 608 4,043 4,734
121 0,723 0,80 0,033 414 608 4,051 4,731
141 0,767 0,81 0,031 417 609 4,059 4,729
16| 0,812 0,81 0,030 419 610 4,068 4,726
18| 0,860 0,82 0,027 422 610 4,076 4,724
20| 0,910 0,82 0,026 424 611 4,084 4,721
221 0,9 0,83 0,025 427 612 4,093 4,719
241 1,015 0,83 0,023 429 612 4,100 4,716
26( 1,071 0,81 0,022 432 613 4,109 4,714
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Mpononxeune

é. E Yaeaossl o6ben Yaennad sHTANLNNA YReahuah sHTRONHA
£ | &8

EP EE o HKHAKOCTH napa o*, HuprocTh ', napa /°, KuakocTd 8, napa s”,
i ag% w’, ajur ufkr O] xr Ky | e M /(e ) | ek /(ee- Ky | e/ (ke K)
28 1,130 0,85 0,022 434 613 4,117 4,712
30 1,190 0,85 0,020 437 614 4,126 4,707
32 ,253 0,86 0,019 439 611 4,134 4,707
34 1,319 0,86 0,018 442 615 4,142 4,704
36 1,387 0,87 0,017 444 615 4,150 4,702
38 1,457 0,87 0,016 447 615 4,158 4,699
40 1,530 0,88 0,015 450 616 4,166 4,697
42 1,606 0,89 0,014 452 616 4,174 4,694
44 1,685 0,90 0,014 455 616 4,183 4,692
46 1,766 0,91 0,013 457 617 4,191 4,689
48 1,851 0,91 0,012 460 617 4,199 4,687
60 1,938 0,92 0,012 463 617 4,207 4 .684
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