30. MPOBJIEMA NOBbLILLEHHOW YACTOTbI BKITKOYEHUA

KOMIMPECCOPOB

A) lNoyemy BO3HUKAKOT YacTbie BKNHOYEHUda ?

MoBbILLEHHaA YacTOTa LUKIOB «3aMyCk-OCTaHOB» MOXET ObITb 00YCIOBIeHa kak HapyLleHUsIMU B paboTe xornoanssHOro
KOHTYpa, U, CrefoBaTernbHO, COOTBETCTBYIOLUMU KOMaHAaMK OT pasfyHBIX NpefoXpaHsoLLUX YCTPOWCTB (Hanpumep,
npenoxpaHnUTenbHbIX NpeccocTatoB HO wunv BL), Tak M komaHOamu om cucmeMbl peayrilipogaHUsi UICNPaBHOTO KOHTYpa B
cnyyae, ecrnvm KOMNPeccop repepasmepeH No OTHOLLEHUIO K MOTPEGHOCTSIM B XONOAONPOU3BOANTENBHOCTU

LelicTBMTENBHO, 6Ce XONnoauribHEIE KOMMPECCOPE! MOMYT CTaHOBUTLCA NEpepasMeEPEHHEIMU NO MEPE TOro, Kak NnagaeT
I'IOTp66HOCTb B XOSI04€, ECAN, HAaNPUMeEpP, Hapy»XHaa TemnepaTypa UNKU CONTHEYHLIN HarpeB YMEHbLLIAIOTCS.

UTo6LI Ny4lLlie NOHATE 3TO, PaCCMOTPUM B kauecTBe NpuMepa HebonbLUON KOHANULMOHEP, CNOCOBHLIV NOrNOTUTL
TennoByo MmowHocTe 10 KBT npu HapyxHol TemnepaType 35°C, B KOTOPOM YCTaHOBSIEH KOMMPECCOP COOTBETCTBYIOLLEN
€LUHUYHOI MoLYHOCTH, TO ecTb 10 KBT.

MpoponwHTensHGCTEL paBoTb!,

B pasrape neta npu HapyxHol Temnepatype 35°C T muniuac
notpebHas xonoaonpousBoaMTeNsHOCTL cocTaenseT 10 kBT 60
M cucTema perynupoBaHuns, YTobbl nopaepxmBaTh 1
XKenaemyto TemnepaTtypy B KOHAULUOHMPYEMOM MOMELLEHNMU, 50 1
3acTaBnsaeT komnpeccop paboTaTb HenpepbIBHO, TO ecTb 60 )
mMuHym e yac (cm. puc. 30.1). 40
1 i
3umMoii, korga NnoTpebHOCTL B XoroAe OTCyTCTBYET, 30 + T
perynaTop BLIK/IOYAET KOMNPECCOP M OH NepecTaeT ] ;
paboTtaTk coBceM (0 mMuH/vac). ?Ig 7 NorpeB-
™ - HOCTL B
Ecnu B faHHbI MOMEHT NoTpebHOCTL B Xorofe cocTaBnseT 10 5 . i xaroae,
5 kBT, komnpeccop 6yaeT paboTarb Toneko 30 muH/yac. Mo ] ] E ' kBT
3TUM TPEM TOYKaM Mbl NPOBOAUM NPSIMYIO, KOTopas 0 e e
YKa3biBa€eT NOSHYI0 NPOACIKMTENBHOCTE paboThl 25 g 10

KoMnpeccopa (MuUH/Jac) B 3aBUCMMOCTM OT NOTPebHOCTY B Puc.30.1
xonoge (kBT).

WTak, ecnu B faHHbIA MOMEHT NoTpebHOCTL B Xonoge cocTtaensaeT 2,5 kBT (To ecTb 1/4 HOMUHaNBLHON MOLYHOCTW),
3afaroLuii TepmoctaT byeT BKoMaTbk KOMNPEeCcop Moribko Ha 15 MuHym e yac.

OdHako amo He o3Hayaem, 4mo Komrnpeccop 6ydem HenpepbieHO pabomampb 15
MUHym u cmosimb 45 MUuHym, 3mo O3Hayaem MmoJsibKO, YMmMo CyMMapHoOe epemMsi
pabomsl komnpeccopa e medyeHue 1 yaca 6ydem paeHo 15 muHymam!

MNpofomMKUTENBHOCTE BPEMEH pa6OTbI M CTOSIHKW 3aBUCUT OT MHOXeECTBa (PakTOpPOB, CBA3a@HHLIX C KOHCTPYKLMENR
YCTaHOBKU U BHELUHUMM YCIOBUSAMU (TakUX Kak HOMUHanNbHas XornogonpousBogmTesibHOCTL, NOTEPU MU NPUTOK Tenna B
OaHHBI MOMEHT...), Ha KOTOPLIE PEMOHTHUK HE MOXET BIUATD.

C Opyroii CTOPOHEI, YacToTa 3aMnyCKOB 3aBUCUT B 3HAYUTENBHOI CTeNeHU oT fuana3oHa TeMnepaTyp 3afatoLero
TepMmocTaTa (pa3HOCTW Mexay TeMNepaTypoii 3anycka M OCTaHOBa), YNPaBIISoLero KOMNPeCCOPOM.

MNpencraBum cebe, 4TO B YCTAHOBKE, YNOMSIHYTON B Ha4are AaHHOro pasfiena, Ha 3afatoleM TEpMocTaTe yCTaHOBIEH
AvanasoH B 2°C 1 npu noTpebHocTn B xoroae 2,5 kBT TepmocTaT 3anyckaeT komnpeccop 6 pas B yac (Puc. 30.2).
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PaaHocTk 2°C Mpu Toi xe noTpebHoCTU B xonoge 2,5 kBT, ecnu Ha
a 1 2 3 4 5 5 TepMocTaTe ycTaHOBMNEH e0g0e MeHbLUe AUanasoH, TO eCTb
ANYCK 4> - g e SR e 1°C, Komnpeccop GyfeT 3anyckaThecs B 2 pasa yauye, To
[/ ecTb 12 pas B vac.

KOHAWLMOHUPYEMOM NOMeL}eHUM Ha 2°C, komnpeccop

1 B camom aene, 4ToObl CHU3UTL TeMNepaTypy B

OcraHos-| nomkeH paboTaTk NPUMEPHO B [IBa pasa [orbLie No
Paznocts 1'C CpPaBHEHUIO €O CHKeHnem Ha 1°C.
2 2 3 4 5 6 7 8 8 101 12 C ppyroii CTOPOHLI, MoOCne OCTaHOBKU koMMpeccopa
anyck : . !

OKpyXatlLan Temnepartypa nogHumaetca Ha 1°C
npuMepHo B 2 pa3sa ObicTpee, Yem Ha 2°C.

e e

Tem He MeHee, Kakoi 6kl HU ObIT AnanasoH perynmpoBaHus,
cymMMa BpemeH paboTbl kKomMnpeccopa (3aluTpuxXoBaHHbIe
obnacTtun Ha puc. 30.2) octaeTcs B 06oUx criyqasnx
e duac HEW3MEHHOI U cocTaBnaeT 15 MUH/UHac, YTO COOTBETCTBYET
CpefiHel X0NoL40MNpon3BOAUTENL-HOCTH, paBHOM 2,5 KBT 1
oTBevarLyeil noTpebHOCTAM B XOnoAe B AaHHbIA MOMEHT.

OcranoB |

Puc.30.2

Takum ob6pa3som, Yem 605bLIe yMEeHbUIaemcsi
3a0aHHbIl pe2ynupyrouwiuM mepmocmamonm duana3oH nodoepiKaHusi memnepamypbl, mem
6onbuwe so3pacmaem yacmoma 3anycKoe KomMrnpeccopa u mem 6onbuie nosbiiaemcsi
Yacmoma YUKJ108 «IyCK-OCMmaHoe8Ka», 0bycrioesieHHas peaynupoeaHueM memMnepamypbl
npuU HU3KUX MEenoebIX Hazpy3Kax.

B) MNoyemy HYXXHO U3berarb NOBLIWEHHOMN YaCTOThbl LIMKITOB «MYCK-OCTaAHOBKa
KOMNpeccopoB ?

MNpu Kaxxgo 0CTaHOBKE Macsio, KOTOPOE CAYXUT AN CMa3ku NoABWXHEIX feTanein Komnpeccopa, CTPEMUTCH MNOZ,
delicmeuiem Curbl mspKecmu cmeyb B KapTep.

Boree Toro, B MOMEHT 3anycka NPOUCXOAUT CLrIbHBIL MexaHuYecKull y0ap, 0OycnoBneHHbIN OEICTPEIM HapacTaHWem
yuncna o6opoTOB OT HYNSA 10 HOMUMHANBHOrO 3Ha4veHus (Hanpumep, 1450 nnn 2800 o6/MuH).

CuTyaums yxyaLuaeTcs eLe 1 TEM, YTO CMa3sblBaloLee Maco HE MOXET MaHO8EHHO NONacTb K CMa3biBaeMbIM LeTansam.
LelicTBUTENBHO, MacnaHOMYy Hacocy Tp66yETCF| KakKoe-mo epeis, yTOObl Ha4YaTb noaKa4vyKy Maciia U TONbKO B KOHLE
nyCcKOBOIro nepuoga oH obecneunBaeT HOMUHAmNbHEINA pacxog, Koraa KOMNpeccop BpallaeTcs YXKe C NOSIHOM CKOPOCTLIO

HanomHum Takke, YTO NageHne faBfieHMA B MOMEHT 3arnycka BbI3bIBaET 6ypHyro Aerasagunio Mmacrna, ecrin B Kaprepe
KoMnpeccopa MMeKTCA XOTA Obl Maneiilune cneabl XnagareHTta.

Mpu 3TOM cMech XNajareHTa U Macrna HauMHaeT BCNEHUBATLCS, YTO NPUBOAUT K 3HAYUTENBHOMY OTTOKY Macra W
COBEpLLEHHO He cnocobCTBYET paboTe MacrsHOro Hacoca, yBernuumBas NpoAocIKUTENBHOCTL paboTel KoMnpeccopa
«BCYXYIO».

CnedosamenibHO, MOMEHM 3arnycKa KomMrpeccopa corposoxéaemcsi, ¢ 0OHOU CMOPOHbI,
3HaydumenbHbIMU MexaHUu4YecKumu yOapamu, a ¢ Opya0i cmopoHbl yxXyOuwaemcsi cMa3Ka.
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ObvenuHeHne STUX HebnaronpuATHBIX (aKTOpPOB BLI3bIBaET
npexaeBpeMEHHLIA MexaHMYeCcKUin U3HOC AeTaneii komnpeccopa
(cyumaemcs, 4mo okor1o 80% mMexaHUYeCKo20 LI3HOCa rpoLicxodum e

MOMeHm 3arlycka). Ha ycTanoRMBIWEMES Tpy 3anycke
PemiiMe

Bno6aBok kK MeXaHN4eCKUM npo6nemaM, KOTOpbIE€ Mbl CMOITIN N3YYUTb t
BhEILLE, B KOMNpeccopax C BCTPOEHHBIM anekTpoaBurartenem npu .'

3anycke BO3HUKaKT W arekTpuvyeckne I'IpO6J'IEMbI. .

. N . (=]
D,EI/ICTBI/ITEJ'II:HO, npu pa60Te aneKkTpoaBuratTenen BuelaenaeTca
Tenno, BenninHa KOToporo pacCHmTelBaeTCA NO XOPOLLUO U3BECTHOMY '
3aKOHY: W=Rel?eT

Pue.30.3

TO €CThb nponopLuuoHaribHO KBajpaTty CUlbl TOKa, I'IOTp661'IF|EMOFO
ABUratenem.

Ho B MOMEHT 3anycka cuna Toka MOXET NPUMEPHO B 8 pas ripesbitliamb HOMUHaIbHOE 3Ha4YeHue.

3mo o3Havaem, Ymo e nepuod sarycka delieamerib KOMIIpeccopa Moxem Haepeeampcsi € 8x8=64 pasa curibHee, Yem
npu pabome Ha HOMUHarbHOM pexume (cm puc. 30.3).

MNpu 3anycke XonogHOro ABMratensa STOT 3HAaYUTESNBHLIR HAarpeB HE CO3L,aeT 3aMETHLIX I'IpO6J'IEM, TakK KakK Tenno
nornoLjaeTtcAa MetTannom asuratena.

OpHako npu 6onbLUoi YacToTe LMKITOB «NyCK/OCTaHOB» MOTOP HE YCNeBaeT oxnaxAaTbCH 3a KOPOTKOE BpEMSA MeEXAY
ABYMA NyCKaMU U 3anyCKaeTCA yXe 6ynyqv| noAorpeTbIM, B pe3dyrbTate Yero oOMOTKa UCMBITEIBAET HeXenaTenbHbIN
neperpes.

| H30nANMOHHEIA Nak Korpia aTOT neperpes CTaHOBUTCS YrPOXaloLLUM, OCMaemcst MosibKo
Mentue HadesimbCs Ha To, UTO BCTPOEHHas 3aljuTa KOMMpeccopa CMOXeT
| npomcna T i BOBpEMS! cpearmpoBaTh W OTKIOMUTE MOTOP 10 MO20, Kak cmaHeim
| X ﬁ‘_{”‘:"__;_ — : . CrLWKOM 1030HO. UTak, koraa KOMNPECCOP CO BCTPOSHHEIM
: Parop Crarop | BMraTenem paboTaeT ¢ GONBLLION YACTOTON LMKIIOB «MyCK-OCTAHOBY,
| -_- = ’:' NOBHILLEHHBIE 3HAYEHWS MYCKOBLIX TOKOB, NOTPeBNAEMEIX MOTOPOM,
N ' npuBodSM K 3aMemHOMYy nepezpesy 06Momok. C TeHeHWeM BPeMeHu
\ ) = 3TOT NOCTOSIHHLIN Neperpes NPMBOAMUT K BOSHUKHOBEHUIO MPEULH 6
Neperpes Bbmbmae';—pé&p;c“; paHMe M30MSALUOHHOM TaKe, NMOKPLIBaloLeM MeAHbBIe NPOBOAa, U3 KOTOPBIX
M3ONALMOHHOFC NTaka BbINONHeHa o6MoTka cTatopa geurarens (cm. puc.30.4).

MNosiBneHne Takux TpeLwmH MOXET CpoBOLUPOBaTE KOPOTKOE
3aMblkaHue mexay ABymMA COCEAHUMU BUTKaMU obMOTKM cTatopa un
neperopaHne anekTpoMmoTopa Co BCEMU BEITEKAKLUMN U3 3TOIO HEMNPUATHOCTAMMW.

Puc.30.4

3amemum, Ymo 6ONBWUHCMEO 6CMPOEHHbIX 3lekmpodsuzamertell KOMMPECCOPOE c2oparm 6
MOMeHM 3anyckKa, Kko20a rnycKoeoll mok Haubosiee 3Ha4YUMersieH.

C) Kak nsbexarb CNMLIKOM YacTbIX 3anyCKOB ?

OnvH 13 Hambornee YyacTo NPMMEHAEMBIX ClOCcOBOB 3aKMIO4YaeTCs B UCNONB30BaHUN BMECTO OfLHOIO HECKOITbKLX
KoMIpeccopoe, C CYMMapHOIA MOLLHOCTHIO, OTBEYaloLLeil MakcumarbHoi noTpebHocTy B Xonofe. B kavecTBe npumepa
paccMOTpPUM OMMCaHHYIo BhILLE YyCTaHOBKY (NoTpebHOCTE B Xonoae paeHa 10 kBT), B koTopoil BMecTo 0dHo20
Komrpeccopa npon3sogutensHocTeio 10 KBT ycTaHoBreHbl dea Komipeccopa MOLHOCTHIO MO 5 KBT kaxablid (CM. puC.
30.5).
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Korpga notpebHocTb B xonofe Hxe 5 kBT, 6yaeT paboTtatk Tonbko komnpeccop Ne1. Komnpeccop Ne2 octaetca
BbIKITIOMEHHBIM W OyAET 3a4€iACTBOBaH, TONLKO €ClU NOTPEOGHOCTL B XOrofie NpeBeicuT SkBT.

Mpu notpebHocTsX B xonoae 2,5 kBT komnpeccop Ne1 6yneT paboTtath cnegopatenbHo 30 MUHYT B Yac, a KOMNpeccop

Ne2 ByneT cTosiTb (B TEX e YCINOBUSIX KOMMNPECcop ¢
eaVHNYHOIR MoLHocTelo 10 KBT OygeT paboTatb
TONbKO 15 MUHYT B Yac). ~ 60

. MMH{vac

Komnpec-

Mpu notpebHocTsX B xonoae 5 kBT komnpeccop Ne1 cop Ne2 <43

Oynet paboTaTh 60 MUHYT B Yac (Npu CTOALLEM
BTOPOM KOMMPECCOPE), YTO 3aMETHO NOHMXKaAET L
YaCTOTY LMKIIOB «3aryCK-OCTaHOBY. - 0-60

Komnpec- .
cop Ne1 - 30 o

1 1 KBT

Mpeanonoxme, 4To NOTPeOHOCTL B Xoroze
cocTaenseT 2,5 kBT, a ycraHoBka obopynoBaHa 4
KoMnpeccopamn ¢ MOLYHOCTEIO 2,5 KBT Kaxgbil,
paboTaTk OyAeT TONBKO OAMH KOMIPeccop, NpuyemM o T - 07 T
NpoAoMKUTENEHOCTL paboTkl cocTaBuT 60 MUHYT B
yac, B TO BpEMS KaK TpUu ocTalnbHbIX 6yayT CTOSATh. Puc.30.5
Takmm obpas3om UMKIbI «MyCK-OCTaHOB» OynyT
COBEPLLEHHO UCKITIOYEHLI, OQHAaKO ecrv NoTpeGHOCTL B Xonoae noumautcsa o 0,5 kBT, Hanpumep, npobrnema BO3HUKHET
BHOBB, TaK Kak Npu TPeEX CTOALLUX KOMMpeccopax YeTBEPTLIN OyfieT paboTaTk 12 MUHYT B Yac (4TO TEM HE MEHEE ITyuLLE,
ecnn 6bl Mbl UMENY KOMNPECCop C eAMHUYHON MoLjHocThio 10 KBT, kKoTopbIi B 3TOM crnyyae pabotan 66l 3 MUHYTHI B
yac.).

WTak, Mbl BUAMM, YTO NPU OOHOIN U TOW e MakcumarnbHOR NoTpebHOoN Xonogonpou3BoaMTENBEHOCTY YeM GonbLUee YUCIO
KoMnpeccopoB ee obecriequeaem (Unu Yem bornbLue YUcIo cmyrneHel xorodonpou3eodumernbHocmu), TeM CUNbHee
NOHWXaETCA YacToTa LMKIIOB «MYCK-OCTaHOBY.
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30.1. YNMIPAXHEHME 1

UTtobbl 06ecneunt PaBHOMEPHOCTb paboThl KOMNpeccopoB, CUCTEMa aBTOMaTUKN 4YacTo o6opynyeTc;| Py4YHBEIM NN
aBTOMaTtu4yeCKUM nepekrnvartenemMm, O6ECI'Ie‘-II/IBaPOLL|I/IM nepexof ¢ OLHOro KOMNpeccopa Ha Apyromn.

MpeanoXuTe NPUHLUNWANBHYIO 3NEKTPUYECKYIO CXeMY, MO3BONAIOLLYI0 BPYYHYIO NEPEXOAUTb C OQHOrO KOMMpeccopa Ha
Lpyroii Ana cucTeMel M3 2 KOMMPECCOPOB C ABYXCTYNEHYaTHIM 3aAatoLUM TepMOCTaToM (UCnonbayiiTe GUNONApHbIN

nepeksoyaTent ¢ AByMs NepebpackiBalolUMUCA KOHTaKTaMu).

OTBer:

Takasa cxema npepacraeneHa Ha puc.30.6.

B BepxHeii yacTn cxembl HAXOAATCH COEAMHEHHBIE NOCNENOBATENBHO
obwue ans komnpeccopoB C1 u C2 ycTpoiicTBa aBTOMaTuKn U
npegoxpaHuTenu (KOHTakTel 1-2),

Korza nepekntoyarens HaxoamTcs B nonoxeHmn C1, nepeas CTyneHb
TepmocTaTta (KoHTakThl 2-3) nogkroyaeT komnpeccop C1 vepes
KOHTakThl (3-6) nepekntoyarend. Ecnm B oxnaxgaemom obbeme
TemnepaTtypa pacTeT, BTOpasa CTYyNeHb TepMocTaTa (KOHTaKThl 2-4)
3aMbIKaeTca U Yepes KOHTakThl (4-5) nepekroyarensa nogkrovaeT
komnpeccop C2.

Koraa nepeknioyarens HaxoamTcs B nonoxeHun C2, nepeas CTyneHb
TepMmocTaTa NogknovaeT vepes KoHTakThl (3-5) komnpeccop C2, a
BTOpasa CTyneHb NogknouaeT komnpeccop C1 yepes KOHTakThl (4-6)
nepeknoyatens.

Takmm obpasom, nepBasi CTyNeHb TEpMOCTaTa Beerga paboraeT
TONBKO Ha OCHOBHOM koMnpeccop (KOTOPLIM MOXET ObITh kak C1, Tak
1 C2) 1 Bpy4YHYyl0 UNK No curHany ot npubopoB 3alyuThl
OCTaHaBIMMBaETCS TOSLKO TOT KOMMpPeccop, Ha KOTOpLIA NofaeTcs
COOTBETCTBYIOLas KOMaHAa.

Mel cmornu y6eputbes, uYTo ApoGneHue

YCTpoMCTEY 8B8TOMATHKH W

NS00 3AUNTEL OfluKe
Ans kKomnpeccopor G M Cz

ABvXCTyneHYaThin 2
3aAa0MA
TepMocTaT | 2 2

o

Y ST R P TP PR

1
C1 C2 4 4
BuiBop kom- |9 |6 6 5
npeccopa
&
¥npaoneumua u Ynpasrioywe u
nNpWBOpLY JAUNTIA " NpYBopPLI AWM TEI
Hounpaccopa C A xamnpeceona G
7 'R

[er ]
[2 B

Pwc.30.6

xoJyioaonpou3BoAUTENbHOCTU NOBLILLAET AJIUTENBHOCTb pa6OTbI KOMnpeccopa B LukKnie, YTo 3Ha4uyuTerlbHO CHMXXaeT YUCrno
3anyckoB B YacC N NO3BOJIAET NOBLICUTE HAAEXHOCTEL U NPOAJTNTE CPOK CJ'Iy)K6bI KOMMNPECCOPOB.

BmecTe ¢ Tem, 4Tobbl eLye 6onbLUe 02gpaHUYLIMb YUCIO 3aMyCKOB B €AUHMLY BPEMEHU YaCTO UCMONb3YIOT yCMpoLicmeo
019 npedomepalleHuUs 8bICOKOLI Yacmombl YLK/I08 «ITyCK-OCIMaH0e», B Ka4eCTBE KOTOPOro NPUMEHSIOT pere BpeMeHM
UINU YacoBOW MEXaHU3M. 3TU MEXaHU3MbI NpeHa3HauYeHbl ANA YCTaHOBIEHWA MUHUMaTbHOL ray3bl MeXy OBYMS
nocrnenywoLMmMm 3anyckamu, YTobbl orpaHU4MTE YMCITO LMKIIOB «MYCK-OCTaHOBY ANA paboTaloLux KOMNPeccopoB
(rmaBHEIM 06pa3oM CO BCTPOEHHBLIMM 3neKTPomoTopamu). Nocne ocTaHoBKKM KoMNpeccopa, 060pyA0BaHHOrO Takum
YCTPOICTBOM, €r0 BKIIOYEHUE HEBO3MOXHO 10 TEX NOP, NOKa He NPOWAET onpeferneHHEI NPOMEXYTOK BpEMEHU
(Hanpumep, 6 MUHYT, ecnu Mbl XOTUM, YTOGOHI B Yac 6bino He 6onee 10 3anyckoB), AOCTATOMHLIM ANA oxNaXdeHus
BCTpoeHHoro motopa. Ha puc. 30.7 nokasaHo NpUMEHEHWE TaKoro YCTPOWCTBA, B Ka4E€CTBE KOTOPOro MCMONb3yeTCs perne
BPEMEHW, B CXEMe ynpaBneHuns paboToli KoMnpeccopa, 0CTaHaBNUBAEMOrO C BhINOSIHEHWEM OHOMOMEHTHOIrO

BaKyyMUpOBaHUS.
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Z Korga sambikatoTes KOHTakThl (5-6) 3apatoLero TepmocTtara,
1 ChCTeha ABTOMATHIH, knanaH VEM v pene Bakyymu-posaHus MAV(7-3) 6ynyT
5
4

e 3anuTaHbl TONBKO B TOM criyyae, eCnu 3amMmKHYT KOHTakT (6-7)
pene BpemeHu ACC, To eCTb TONBKO €CMNU pPere BPEMEHM
ACC (2-3) Haxolumcsi nod HanpspkeHuem 6onee 6 MUHYT.
Tak kak pene ACC ynpaBnaeTca 4Yepes KOHTaKThl

MIA KOHTaKTopa kKomnpeccopa C(1-2), amo o3Havaem, Ymo rocrie

Bopawunn | o 4 4 ocmaHoeKU KoMripeccopa no sroboll npuyuHe 3arnycka He
. X -
o > MAV c npousolidem 00 mex rnop, noka He rpolidem 6 muHym riocrie
ocmaHoeKU.

Acc ]6 3 Takum o0Opa3om, OCTaHOBKa KOMMNpeccopa CUCTEMOIA
@‘ MAV\ p) A\ aBTOMaTuKn unm npubopamu 3awutel (1-4), UnNu pyYHBIM

6 mn a BLIKIOYaTENeM «MNyCcK-ocTaHoB-» (4-5), unn sagaroum

TepmocTaTom (5-6), unu sagaroum/npegoxpaHnTesNbHbIM

npeccoctatam Hl (8-9) kaxablli pa3 npuBoaUT K

2 3afeincTBoBaHuUIO pene BpemeHn ACC, 4YTo rapaHTUpYeET He

7 T ]
N Acﬂ , MAV ’ VEM c 6onee 10 3anyckoB Komnpeccopa B Yac (Npu BpeMeHHOM
|3 3 3

|3 3afepKe 6 MUHYT).

o

7 7

Mo noBogy cxemel puc. 30.7 3aMeTUM TakXe, UTO KaK TOSbKO
KOoMnpeccop 3anyckaeTcs, KoHTakT C(1-2) pasmblkaeTcs,
CHUMasda nutaHue ¢ pene ACC(2-3), UTO NPMBOAUT K HEMEANEHHOMY pasmblkaHuio koHTakTa ACC(6-7).

CnepoBatenbHo, koHTakT MAV(6-7) Heobxogmm ans camosanuTeiBanust pene MAV u knanaHa VEM nocne pasmblkaHust
koHTakTa ACC(6-7), B NpOTMBHOM Crlydae KOMNPECCop HaunHaeT BakyyMUpoBaHMe cpaly Nocre CBOEro 3anycka, 3atem
yepes 6 MUHYT 3anyckKaeTcs ONATL U CHOBa HauyMHaEeT BakyyMUpoBaHUe (U1 Tak fanee).

Puc. 30.7

Odrako e cxeme puc. 30.7 npucymcmeyem Heborblias owilibka (neped mem, Kak npolormKume YmeHue, rnorbimalimech
Halimu ee, umesi e eLly, YmO OHa Haxodumcs e mecme, 0603HaqvyeHHOM riumepoll A).

Mo nctevennn 6 MUHYT NOCne OCTaHOBKU Komnpeccopa KoHTakT ACC(6-7) 3aMblkaeTcs, HO KOMMPECCOP CMOXET
3anyCcTUTLCA TONBKO TOrAa, koraa 3aMKHYT KOHTaKT 3agatoLyero tepmoctata (5-6), 4to B 06LeM-TO NpaBUSEHO.

OpHako npefcraBum cebe, 4To B 06MoTKe perne MAV Bo3HMKNa HencnpaBHOCTL (060pBaH NpoBOA UK OTCYTCTBYET
KOHTaKT). Kak ebl Oymaeme, Ymo ripousolidem e amom criyyae fpu 3aMbikaHuUlU KOHMakmoe 3adatrouje20 mepmocmama?

Korpa koHTakT (5-6) TepMmocTaTa 3aMmkHeTcs1, pene MAV He ByaneT 3anutaHo, a knanad VEM octaHeTcs nog
HanpspkeHMeM, Nponyckas XWAKOCTb B CNapUTENb B TO BpeMS, kak komnpeccop C He CMOXET 3anycTutkes!

Utob6Ll n3bexaTtb Takolh onacHOCTU, PEKOMEHAYETCA (A8 NOMHONM rapaHTUM) YCTaHOBUTE HOPMAaribHO Pa3OMKHYTHINA
KOHTaKT pene MAV B Lenu knanaHa VEM (nos. A).

30.2. YIMIPAXHEHME 2

MNpencraBbTe, UTO Bbl OCYLLECTBNAETE NEPBLIV 3anyCK XONoAWBHOR YCTaHOBKK, B KOTOPOW NPefyCMOTPEHa OCTaHOBKa
KomMnpeccopa C MMHUMarnbHOR 3alUTOl, a cama yCTaHOBKa NOLKIIIoUMEHa No cxeMe, NpefcraBneHHoln Ha puc. 30.9.

- MpoaHanuanpyiite paboTy 3Toii cxemul. YTo Bel 0 Hell aymaeTe?

» Kakne MaMeHEeHUSA HY>XHO BHECTU B CXEMY 4SS €€ HOpMasibHOW pa6OTbI ¢ cobniogeHnem NPUHLUMNOB orpaHn4eHmna
4acToThl LMKITOB «3aMyCK-OCTaHOBY, KOTOPLIE Mbl TOFBKO YTO paccMoTpenun?

OTBer:

MpyHMMaem, YTO KoMnpeccop CTOUT bornbLue 6 MUHYT, TO eCTb KoHTakT ACC(3-4) 3aMKHyT.
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Korga koHTakThl (2-3) 3agatoLlero TepmocTata 3aMmkHyTCs, komnpeccop C 3anyckaeTcd, pasmblkas KOHTakTel C(1-6) u
CHUMada Tem cambiM NuTaHue c pene ACC(6-5).

Mockonkbky pene ACC Gonblue He 3anuTaHo, ero koHTakT ACC(3-4) cpa3sy Xe pa3MbIKaeTcsl, YTO NPUBOAUT K
HemedrneHHOL OCTaHOBKE KOMNpeccopa, KOTOPEINA, CrieloBaTENbHO, NOMyYaeT O4EHb KOPOTKUIA SNEKTPUYECKMIA MMNYTBC.
Samemum, ymo KrianaH VEM ece epemsi ocmaemcsi o0 HarpsiKeHueMm.

Cnycta 6 MUHYT KoHTakThl ACC (3-4) 3ambikaloTcsa 1 komnpeccop C BHOBb 1071y4aem KOpOmKUL ariekmpu4eckull
UMITYyIbC Ha 3aryckK U HemedrieHHO ocmanraeriueaemcs (M Tak fanee...). To eCTb KOMNPECCOP HE MOXET 3anyCTUTLCA
Hukorpa!

UTo6 LI CKMIOUNTL 3TOT peXnM, HEOOXOAUMO NaparnrernkbHO ¢ KOHTaKToM pene BpemeHn ACC BBECTM B CXeMy
camoygepxmsaroLymii Kontakt C(3-4), kak nokasaHo Ha puc. 30.10.

P— g’::gzgg;:: Bonee Toro, npu HencnpaBHOCTAX (0OpLIB 0OMOTKW...) B 06MOTKe C(4-
Teu;:‘-lc_ ynpaBneHns u 5) knanaH VEM ocTaeTca NOCTOAHHO Nof HanpsKeHNEM  (KOHTaKThbl
TaT NPHUEOPKI 3ALMWTEL ACC(3-4) ocTaloTca 3aMKHYTBIMKW), TOrAa Kak KOMMpPeccop He
2 MOXET 3anycTutecs. KonTakTtel C(4-6) NO3BONAKOT UCKMIOUYMTE Takoe
{}) A\ fAABMNEeHMe.

1 HakoHey, npedcmasum, 4Ymo Komrpeccop Oblil oCmaHoeneH
ACC 3 6onee 6 muHym. B sTOT MOMEHT, €CNU 3ajatoLymnii TepmocTaT (Mnu
( C nNpmbop 3aLYuTHI...) 3aMbIKaeT CBOW KOHTaKT, Heobxogumo obecneyumnTb
6 HemedneHHbIl 3arycK KoMIpeccopa, NOTOMY YTO UMEETCH
6
C

emn 4 3 noTpebHOCTEL B Xonoge U ANMTENBHOCTL NPeALLECTBYIOLLEN
OCTaHOBKU OCTATOYHO BENUKa.
| ¢ ] [vem X DqAce ]
|5 B s [na aToro HyxHO knemmy 1 koHTakTa C(1-7) NoAKNIYUTE K CeTn A0
3afawoLljero Tepmoctata (2-3) 1 Lenu «ycTpoiicTBa aBTOMaTUKW,
Pue.30.9 ynpaeneHusa n npubopbl 3awutel» (1-2) U HU 6 Koem criydae He nocrie

HUX, UHa4Ye HY>KHO 6yIJ,ET *KaaTb ewje 6 MUHYT SONONHUTENEHO Nepeq KaxabiM 3anyCKOM.

YcTpolcTaa aBToMa-
H FUKM W YNpaAnNesvnA,
AnekTpuyeckue ycTpoicTBa, NpeaoTBpallyaoL|Me NoBLILLEHUE YacToThl Zanarumi P GOt FaiiuTh
LMKMOB «MyCK-OCTaHOB», KOTOPLIE Mbl TOMBKO YTO PACCMOTPENM, XOTA U R P @‘D
YBENUUMBAIOT CPOK Cy>0bl KOMNPECCOPOB, TEM HE MEHEE HE UCKIIOYaloT 8> A\
Apyroit npobrnembl, 0cO6EHHO KPUTWMYHOW ANA BO3AYLUHLIX KOHAMLWOHEPOB,
2@ UMEHHO M3MEHEHWI NOALEPXKUBAEMOI TEMNEPATYPLI, U OCOBEHHO 3 @
memnepamypbl 6030yLWHOU CmMpyuU Ha ebixo0e U3 ucnapumeris 8 Acc , I3 E
KoMIpeccopax, CKITOHHBIX K MyIbCUPYIoWeMy pexumy pabomsi nod c
delicmeuem opaaHoe peayrilpoeaHUs. 6mn |, 4
1
PaccmoTpum, Hanpumep, OAWMHOYHBIA KOMMpeCccop, YNpaBnseMblii
3ajjalLluM TEPMOCTaTOM, KOTOPHINA BKIOYAET KOMNPECCOP Npu C- c
TemnepaType B oxnaxgaemMom oobeme 22°C u BLIKMOYaeT npu 4 . la 7
Temnepatype 21 °C. | p I I VEM |% D j 200 |
Korpa Temnepatypa B oxnaxaaeMmom obreme focturaet 22 °C (cMm. TOuky 1 E 5 5
Ha puc. 30.11), KOHTaKT TepMoOCTaTa 3aMLIKaeTCH U KOMMNPECCOP Puc. 3010

3anyckaeTcA (Touka 2). Micnaputenb o4YeHb OBLICTPO HaqHET oxnaxgaTb
NpoXoAALYUiA Yepes HEro Bo3ayx 1 Temnepatypa Bo3AyLIHON CTpyn, koTopas Obina paBHa npumepHo 22°C (Touka 3),
o4yeHb OBICTPO ynager.
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lMNockornbKy KoMnpeccop nepepasamepeH NO OTHOLLEHUIO K NOTPeOHOCTSM B
XOrI0Zi€ B iaHHbIA MOMEHT, TEMNEpaTypa B OXNaxAaeMOM OOLEME TakxKe
o4eHb BbicTpo ynaaeT u npu 21 °C (Touka 4) TepmocTar oCTaHOBUT
Komnpeccop (Touka 5).

Tak Kak ncnaputenes bornbLUe He oxNaxaaeT, TemnepaTypa BO34YLUHON
CTpyM Ha BbIxofe U3 Hero, koTopas Obina paBHa 16°C (Touka 6), BHOBb
ObICTPO NOAHUMETCS (U Tak fanee...).

CrnepgoBartensHo, TeMnepaTypa Bo3ayLUHOW CTpym Bypet
nocmosiHHo MeHsiTbes oT 22° C po 16°C, a nomom ot
16°C po 22°C (npwyem ato Byaet NnponcxoauTb TEM
ObICTpee, yem BonbLUE NepepasMEPEHHOCTb
KoMnpeccopa), Bbi3blBas 3HaUNTESNbHbIE OLLYLLEHUA
avckomaopTa y nogen, npu-1 CyTcTeyolmx B
KOHAVLVNOHNPYEMOM NOMELLEHNN, | MHO20YUCIIeHHbIe
JXanoboil.

UToGbl pelunTb 3Ty NpoGnemy, crneayeT AOOUTLCS COOTBETCTBUA MeXay
MOLLHOCTBIO KOMMpeccopa U NoTpeGHOCTAMU B X004 e B AiaHHbIA MOMEHT.

Komnpeccop @

Pabora

TewnepaTypa &
OXNEMAIeMOM

[Sle; RTETY

22

21+

Temnepavypa
HOAAYWHOA
[y
.

22

16

Takum o6pa3omM, NOCTOSAHHO paboTaloLmii Komnpeccop (MK No KpaiiHeil Mepe paboTatoLuii ropasfno 6onbluee Bpemsi) ¢
nepemMeHHON XONoA0NPOU3BOAUTENBLHOCTEIO He ByZlET NOABEPKEH YACTEIM BKITIOYEHUSIM W BLIKITIOYEHNAM U M36aBuT OT

GOnbLUMX W OBICTPBIX NepenaaoB TeMNepaTypbl BO3AYLUHOW CTPYW Ha BbIXOAe U3 UCnapUuTens.

Hwxe aTa npobrnema GyneT paccMoTpeHa Gonee AeTarnbHo...
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31. PEryn4aToprP NPON3BOAUTESIBHOCTHU
31.1. CNOCOBb NPUMEHEHUA

Ecnn KoMnpeccop MMeeT SIBHO NOBLILLEHHYHO XOJOA0NPOM3BOAUTENBHOCTE MO OTHOLLEHWIO K NOTPeGHOCTSAM B XONoae B
LaHHbIii MOMEHT, Mbl TONBKO 4TO yOeaAUnUCh, YTO B 3TOM crlyyae TemMnepaTypa B oxnaxgaeMoM o6bemMe GHICTPO NagaeT
1 NepepasMepeHHOCTb KOMMpeccopa NPYBOAUT K €ro YacTeIM 3anyckaMm U ocTaHoBKaM. BAoGaBoK K npexaeBpeMeHHOMY
MexaHU4eCKOMY M3HOCY KOMMpeccopa, YacTele Mycku U OCTaHOBKM, 06yCrnoBneHHbIe paboToi perynsTtopa TeMnepaTypl,
BbI3LIBAIOT OYEHb CHICTPLIE UBMEHEHWSI TEMMNEPaTYPLl BO3LYLLHOM CTPYW Ha BEIXOAE U3 UCMapUTENS, YTO SBISIETCS
He#oNyCTUMBIM, 0COGEHHO B KOHAMLMOHUPYEMBIX NOMELEHUSIX, TaK Kak MopoX4aeT MHOrOYMCTIeHHBIE Xarnobbl co
CTOPOHEI HaXOASLMXCA Tam Jofeil.

PetLuerue npobrembi cCOCMOUM & LICKTIOYeHUL Yacmoa0 r1oemopeHUst
é LUKII08 «3aflyCK-0CMmaH08» 3a cHem MaKCUMaribHO 603MOXHO020 OpobrieHus
nonHoll xonodonpouseodumernbHocmu. Tak, BMECTO TOro, YToObl MMEeTb

@@@ OOVH KOMMpeccop ¢ MoLjHoCcTEO 10 KBT, NpeanoyTUTESNbHEE YCTAaHOBUTL 2
Komnpeccopa no 5 kBT kaxabii. Ewje nydwe 6yaet nmeth 10 komnpeccopoB

@@@ no 1kBT kaxablii (cM. puc. 31.1) unn fgaxe 20 komnpeccopoB no 0,5 kBT
KaKabIA.

KoreyHo, 1o coobpaxeHusim mpydHocmell peanusayul U YpesebidaliHO
8bICOKOLI CMOLIMOCMU CIILILLUKOM Merkoe OpobrieHue mouHocmel Herb3s

10xBTr=10=1kBT. cyumams LenecoobpasHo.
Cnuiukom menkoe apobBneHie
HeuenecoobpasHo. CrepoeaTenksHo, pellueHue ByaeT 3akniouaTes B onpefeneHmnm
MakcuMankbHO JONYCTUMOro Yucra KoMNpeccopoB 1 Ux o6opyaoBaHum
Prc. 314 cUCTeMOll aBTOMaTMYECKOro PErynupoBaHns MOLLHOCTMW, YTO NO3BOMWT,

CHUKas1 Xorodornpou3seodumernbHoOCMb Mo Mepe rnadeHuss nompebHocmel e
xor100e, yBenuunTb BpeMs paboTel KOMNPECCOPOB U YMEHbLUNTL YacTOTY LUKITOB «MYCK-OCTaHOBY.

CyLeCcTByET MHOIO CUCTEM PETYNTMPOBaHUS XOMNOAONPOU3BOAMTENBHOCTU, HO Mbl ByzieM Hanbonee nogpobHO n3yyaTb
peayrsmop rpou3eodumenbHoCMuU, NPEACTaBNAILUIA co60 aBTOMaTUYECKMIA KranaH, LUMPOKO UCNOSb3YEMEINA B
yCTaHOBKax Marioii 1 cpegHeii moLjHocTh. PaboTa Takoro perynstopa ocCHoBaHa Ha TOM, YTOObI NOALEPXKUBATL NOYTH
NOCTOSHHBEIM NONHBIA Nepenag TemMnepaTyp Ha ucnapuTene, To eCTb YBENUYMBATL iaBlIEHUE UCTIApPEHUS, KorAa
TemnepaTypa BO3flyxa Ha BXOA € B UCNapuUTeNb yMeHbLLAETCA (CM. mak e pasfen 3.1. Vicnapumerb C npsmMbIM YUKIOM
pacuwiupeHusi. HopmarnbHasi paboma.).

Ha Bxop B perynatop nogaeTca Bbicokoe AaBneHue (Bf1) ns marmctpany HarHeTaHus, BLIXOL COEQUHAETCS CO
BcachiBatloL|ell MarmcTpansto Huskoro fasnenus (HO). KoneTpykuma nonoctu BL TakoBa, YTO Nrowasnn noBepxHoCTen
cunboHa u ceana knanaHa oguHakoBkl. [Noatomy B/l felicTByeT ¢ 0duHakoeoll curoli Kak Ha curboH (BBEPX), Tak U Ha
KnanaH (BHW3), B peaynkTaTe NoroXeHWe LUTOKa kinanaHa He MeHAeTcA npu ntoboii Benmuuie B (cm. puc. 31.2).

MpyxuHa

CnepoBarenbHO, OCTaloTCs TONBKO ABE NPOTUBOAENCTBYIOLUE CUMBL: cUNa
NPYXUWHBI, OTKpLIBatoLLan KnanaH, U cuna HL, 3akpeiBatoLyas ero.

Ecnn HA HauMHaeT nagathk, 3TO YKasbiBa€eT, YTO TeMnepaTypa NOHWXKaeTcs |,
crefoBaTenbHO, KOMNPECCop CTaHOBUTCS NepepasmMepeHHEIM. B 9TOT MOMEHT cuna
NPYXWHBI HAYUHAET NpeobnafaTe Hag cunoit HA 1 perynsTop Npovu3BOAUTENBHOCTU
OTKpLIBAETCA, OCYLEcmersisi NOCMOSIHHbIL neperyck XnagareHTa us
BBICOKOHaMOPHOM YacTW KOHTYPa B HU3KOHAMOPHYIO, YTO CHKAET pacxom
XNajareHTa Yyepes UcnapuTerb.

HA

Puc. 31.2

OLLHOBPEMEHHO 3aMeaIsieT NafleHne OKpyXaloLLeli TeMnepaTypbl, YTO HaM 1 TpeGoBanoch OCYL|ECTBUTD.

CHmxeHWe pacxofa xfagareHTa yMeHbLIaeT X0noA40npon3BoanTENBHOCTE U

MNoakntoveHne perynatopa Npom3BOLUTENBHOCTU MOXHO BBINOSTHUTE ABYMS pasfiMyHbIMU crnocobamu. PaccmoTtpu
npenMyLjectBa U HeOoCTaTKN KaXxaoro n3 aTux cnoco6oB.
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A) PerynaTop npou3sBoaUTEenLHOCTU C NepenycKkomMm BO BCAaCbIBAKOW YO Maructpanb

Mpu Takom cnocobe perynaTop npoussoautensHocTh (No3.1 Ha puc. 31.3) ycTaHaBnNuBaeTCs HENOCPEACTBEHHO MeXAyY
naTpybkamu HarHeTaHWa U BcacbiBaHUS KOMMNpeccopa.

Korza TemnepaTtypa Bo3flyxa Ha BXOZE B MCNapUTESNb BLICOKasA
(no3.2), naeneHue ucnapeHus (No3.3) Takxe LOCTAaTOMHO
BbICOKOE, UTOObI YAEPXKNBETL PErYIATOP B 3aKPEITOM T
NONOXEHUN: KOMNpeccop paboTaeT Ha NOSTHYI0 MOLYHOCTE.

Mpy yMeHbLUEHUM TeMNepaTypbl BO3AyXa Ha BXofe B
vcnapuTens JaBrieHne ucnapeHnsl HauuHaeT nagatb.
OTcnexuBas 3To NafieHune, Perynarop nocTeneHHo
OTKpbIBaETCA, Nepenyckas neperpetbie Napbl U3 nartpyOka
HarHeTaHWsl BO BcackiBatoLYuii NaTpybok, YTo cpasy xe
orpaHUYMBaET NafeHne LaBreHus ucnapeHus.

T

FIT T LI

Wi __ —
LT[ ] ]

MNoeToAHHBIR
pacxog

3amMeTuM, YTO pacxojl XnajareHTa Yepea KoMnpeccop
ocTaeTcs NpakTUMECKU HeU3MeHHbIM, KakuM Obl HW BbIno Puc. 313

nonoxeHue knanaHa perynatopa, a pacxoj Yepes

KOHAeHcaTop, XXUAKOCTHYIO MarucTparnk U ucnapuTens MeHsemcs 8 3aBUCUMOCTU OT TOTO, HAaCKOMNBLKO OTKPLIT perynsaTop.

Korga perynarop OTKPLIT, NEPENyCK ropsyero rasa Bo BCacbiBalOLWii NaTpyGoK NPUBOAMUT K CHUXEHUIO
XOIOAONPOU3BOAUTENBHOCTM UCMapUTens Griaroaaps ABYM OCHOBHBIM (hakTopam:

Temnepstypa auavocT #C  TENNePaTYRA eo3ayxa 4 C

* BO-NepBbIX, pacxod xiladazeHma yepe3s ucnapumesb NafaeT (YacTb
XNajareHTa nepenyckaeTcs MUHYS MCMapuTeSb BO BCacklBaloLLUiA
naTpy6oK), TEM CaMbIM CHIDKas XONOZ0NpPOU3BO-AUTENIbHOCTL; -

Ecnu nonssiis nepenan
Alnone= 0, HUKaKOH
TENNOOGMEH HEBOIMONEH

* BO-BTOpPbIX, MpU MOBLILLEHUM TEMNEpaTypbl UCNapeHus
yMeHbLUaemcst memrepamypHbil repenad mexoy xnadaseHmom U
nocmynarouLM Ha exo0 e ucrapumerb 6030yX0M, YTO TakKxe
CHXaET X0roAoNnpou3BOAMTENBHOCTE, MOCKOSbKY YXyALIaeTCcA
MHTEHCUBHOCTL TennoobmMeHa (B Npefene, ecnu xnagareHT umeeT
Ty e TeMNepaTypy, YTO U BO3AYX, TEMNOOOMEH OTCYTCTBYET M
XONOAONPON3BOAUTENBHOCTL CTAHOBUTCH HYNEBOW, CM. puc. 31.4). Puc. 31.4

! ™~
Temnepatypa xugxocTh 48

Temnaparypa Bosayxa 4 C

Korga yMeHbLUIalTCA NOTPeOHOCTU B XONOAE, PEryNSTOp NPOU3BOAUTENBHOCTM NPONOPLMOHANBHO CHINKAET
XOJOAONPOU3BOAUTENBHOCTL UCNaPUTENS, 8pesi, KOmopoe Heobxo0uUMO 01181 dOCMUIKEHUST meMiepamypbl OMKTHOYEHLS
Komrpeccopa, yeernudueaemcs U Komnpeccop 6ydem pabomame 0orbLue, Ymo YMeHbLIaem e03MOXHOCTb
B03HUKHOBEHUIST NYTbCUPYoUe20 pexumMa pabomb KomMrpeccopa nod delicmeuem 3adarouje2o mepMmocmama.

B) MNpobnembl, CBA3aHHbLIE C NEPENYCKOM ropsiyero rasa BO BCaCbIBaloLWyO

Marucrpasb

MoHTax perynatopa npousBogMTENBHOCTM C NEPENYCKOM rOpAYEro rasa
HeNocpeACTBEHHO BO BCachiBaloLLMWiA I'Iany6OK MMeET HEKOTOPbIE HEAOCTaTKN,
XOTA N NpeacCTaBlAETCA UCKNHYUTENBHO 6e3ynpequ|M.

P

Ha pucyHke 31.5 nokasaHa cutyayus, korga noTpebHOCTM B XONoLE AOCTAaTOYHO
BbiCOKU. [Mpu 3TOM perynaTop Npou3BOAUTENEHOCTMW 3aKPLIT M KOMNPECCOP

@ BCaCbIBaET ras, NpUxXoaaLwuin n3 ncnapuTens, Hanpumep, npu temneparype 15°C n

HarHeTaeT ero B KoOHAeHcaTop Npu Temnepatype 70° C (To ecTb nepenag

TemnepaTyp B KoMmnpeccope, oOycrnoBreHHIin ero paboToi, paBeH 55°C).

Kak Tonbko gaBneHne ucnapeHns HavyHeT NagaTth, PErynsaTop CTaHeT OTKPbIBaTLCA
M nepenyckaTtb BO BcackiBaloLWUWii naTpybok napkl xfagareHTta, neperpeTbie Ao
Puc. 31.5 70°C, 4TO NpUBEAET K nogbeMy TemnepaTypel B Touke 1 (Hanpumep, go 25°C).
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Ho Tak kak paboTa cxxaTna He MeHAeTCA (NOCKOSEKY Pacxof XnajareHTa Yepes KOMNPeccop OCTaeTCs NOCTOSHHEBIM),
TemnepaTypHblli Nepenas Ha KOMMNPECCOpPE TakkKe HE MEHAETCH U TeMNepaTypa HarHeTaHUs LOCTUIHET 25+55=80°C.

MocKkonbky TemMnepaTypa HarHeTaHWsi NOBLILLAETCS, Napkl, BNPbICKMBaeMble BO BCackiBatoLuii NaTpyboK, CTaHOBATCS
elle ropsiyee, YTo BHOBb NOAHUMaET TeMnepaTypy B Touke 1 (M Tak Aanee...).

Cnedoeamenbno, meMnepamypd 6cacblédemvix RApos 6y0em HOBbIAMbCs 0UeHb ObICHpo U mem boJbie, uem
bonbuie Gyoem omKpuIm peyisimop HPoU3800UmMenbHOCHII.

Takum o6pa30M, HENOCPEACTBEHHLIN BMNPLICK MOPAYMX NapoB BO BCaChIBaIOLLY0 MarucTparb cnefyeT cumTtaTb
HenpuemnembiM, ocobeHHo ans KOMMPEeCCOopOB CO BCTPOEHHBIM 3NeKTpoaABUraTenem, oxnaxgeHme KoToporo
NpPOn3BOAUTCA 3a CHET BCacbiBaeMbIX NAPOB.

B aTOM cryqae npuxofuTca oxnaxaaTb BcackiBaeMble Naphbl, UCNONb3ya AN SToro cneyvaneHelil TPB, HasbiBaeMblii
TPB Bnpbicka (cM. puc. 31.6).

Puc. 316

TPB Bnpbicka (no3.1) KOHTpoNMpyeT TeMnepaTypy BcacbiBaeMbIX NapoB ¢ NOMOLLbIO CBOero TepmobannoHa (nos.2) u
BMpPLICKUBAET NPOLUESLLYIO Yepesd ipoccernbHoe oTBepcTue TPB XUAKOCTb NPOTUB NOTOKa BO BCACLIBAIOLLYIO MarncTparb
(no3.3) ¢ Tem, YTOOEI NO BO3MOXHOCTM Hanbonee 3heKTUBHO OXNaauTh ras, BcacbiBaeMblii KOMNPECCOPOM.

Takum o6pa30M, Korga AaBrneHne ncnapeHna ymeHbLUaeTCA, YTO NPUBOAUT K OTKPBITUKO perynatopa
npoun3BOANTESIBHOCTN, TepMO6aJ’IJ’IOH TPB BnpbICka pearupyeT Ha NOBLILLEHWE TeMNepaTyphl, U TOTYAC XKe OTKpLIBaeTCA
TPB BnpbIcKa, yTobbI C NOMOLL|bIO NepeoxNaXXAeHHOro XnagareHTa nogaepxXartb TeMnepatypy BcacbiBaeMbIX NapoB B
pas3yMHLIX Npegenax, no3eornstouwlx obecrneyums HopMaribHoe oxraxdeHue Oesuzamerns KoMripeccopa.

3ameTunmM, 4TO B 3aBUCUMOCTUN OT MoaucukaLmnii TepmobannoH TPB Bnpbicka MOXET yCTaHaBNMBaTLCH Kak Ha
BcacbkiBatoLleilt marnctpanu (nos.2), Tak U Ha MarucTpanu HarHeTaHus (nos.4).

PyuHoli BeHTUIb (n03.5) No3BONAET perynupoBaTh MakcMMarnbHBIA pacxofl XKUAKOTo XNajareHTa, BNpbICKUBAEMOro BO
BcacklBaloLmii naTpybok, Takum 06pa3om, YTOObI UCKToYLIME TH06Y0 603MOXKHOCMb MMAPOYAAPOB B KOMNPECCOPE, Aaxe
ecnv TPB BnpkICKa OTKPLIT NOSTHOCTLIO.

OunbTp (N03.6) YacTo ycTaHaBNMBaETCA Ha XUAKOCTHOI NMHWUK, YTOOLI
3alUTUTb MarmcTparnb 0T BO3SMOXHbIX 3arpsi3HEHU, @ SneKTpoKnanaH
(no3.7) nosBonsieT ustexarb BpeAHbIX NOCNeACTBUIA BNpbICKa XUAKOCTU
BO BcachiBatoLLyo MarucTparb Npu 0CTaHOBKax KOMMpeccopa.

C) Perynsarop npon3BoaAUTENILHOCTU C
nepenyckomMm Ha BXoA B Mcnapurenb

Mpwn Takom cnocobe perynsaTop Npou3BOAUTENEHOCTU COEAMHAETCA HE
CO BcacbiBaoLUM naTpybkoM Komnpeccopa, a ¢ enixodom TPB (cM. puc.
31.7).

MpvHLUUN paGoTel NpK TakoMm crnocoGe NofLKoYeHUs perynaTopa
abComMOTHO UAEHTMYEH ONUCAHHOMY BhILLE, OfHAKO Nepenyck ropsumnx
rasoB B 3TOM Cllydae OCYyLLEeCTBNAETCA He BO BCACkIBaIOLLYIO
MarucTparb, a Ha BXOL B UCMapUTenb.
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OepomHoe npeumyLiecmeo Takoro MoHTaxa 3aknouaeTea B ToM, Yto TPB npogormkaeT nogLepxunsath pacxof,
XNapgareHTa 4vyepea cebsa B 3aBUCUMOCTU OT TemMnepaTtypbl CBOero TepM06ann0Ha W, cnepoeaterbHo, obecriedueaem
10CMOSHCMEO repeapesa napos, ebix00[LWLX U3 Uchapumerns.

B pesyrnibmame easbl, ebixo0su4Lie U3 Lcrapumersi, uMetom abCcormomHo HopMaribHyo memiepamypy, Ymo no3eonsem
6e3 npobrniem obecrieylisamp oxriaxoeHue 0gli2amerisi Komrpeccopa.

Mpun Takom cnocobe, B OTNNYME OT ONUCAHHOTO BhLILLE nepenycka rasza Ha Bxof, B Komnpeccop, ycmaHoeka TPB enpeicka
CcmMaHoeLMCcs Co8EPLIEHHO U3NULUHEL.

Samemum, HakoHeL], 4mo pacxod xrabaseHma, rnpoxodsujeao Yepes ucrapumerib U KOMIIpeccop ocmaemcs
pakmuYecKU rnoCMosiHHbIM He3asLICUMO OMm MO/IOXEHUS, 8 KOmOopoM Haxo0umcs KrarnaH peayrnsmopa
npouseodumernibHocmu.

C Opyroii CTOPOHBI, Takxke Kak 1 B NpeabloyLeM BapuaHTe, rae BnpbiCKk NPoU3BOAUTCS BO BeackiBatoLyuii naTpyGok
KoMnpeccopa, B KOHAEHcaTope Y XUIKOCTHOW MarncTpani pacxor NepemMeHHbIi.

D) Npobnembl, CBA3aHHbLIE C NEPENYCKOM rasa Ha BXod B ucnapurersnb

BonblwnHeTBO necnaputenel ¢ NpsMbIM LUKIIOM paclUMPeHUs, MOLHOCTb KOTOPLIX NPEBbLILLAET HECKOSTBKO COTEH BaTT
npeacraBnAalT coboii Ha6op MHOXeCTBa CEeKLUA, COeJMHEHHLIX B Naparnnenb N 3anuTbiBaeMblX Npy NOMOLLM
crneyunansHoro pacnpenenuTensHoro yCTpocTBa, Ha3blBaeMoro pacnpenenurenem XuaKkocTu.

MNosToMy Npu nepenycke ropayero rasa Ha BXof B UcnapuTerb MarucTparb Bnpbicka rasa LOormkKHa COeQVHATLCH ¢
MarucTpanbsio nogaun xnagareHta B ucnaputesne ToNbko Mexay Beixoaom n3 TPB 1 Bxogom B pacnpegenutens
KNOKOCTW.

OfHaKo B HEKOTOPLIX Cryyasx Takoe NogKoueHne YpeBaTo BO3MOXHOCTLIO Cpa6aTbIBaHI/IF| npepoxpaHuTenbHoro
npeccoctarta HL, ecnu pacxof, ropsvero raza CTaHoBUTCH CIIULLKOM 6onbLIMM, a NoakKnoYeHne Marmncrtpanmu Bnpbicke
BbINOJTHEHO C NOMOLLbIO ob6bIYHOrO TpoiHKKa.

Takoe ABrneHne BO3HUKAET rMaBHbLIM o6pa30M Toraa, Korfa npomsBoauTernibHOCTb perynatopa npesobiwaeT 40% nosnHoi
npou3BOANTESIBHOCT.

% Tepwoarnon  MEVICTBUTENBHO, KOTA@ KONMYECTBO BNPLICKUBAEMOro ropsyero rasa
Q CTaHOBUTCA BONbLUUM, TOMOK 3Mo20 2a3a 6 mpoliHuke (no3.1 Ha
T
.2

puc. 31.8) nopoxdaem mypbyrieHmHocmpb, ocmamoyHyto 0risi moao,
Ymobbi 60CPENSMCIMEo8amb MPOXOXKOEHUI0 XUOKOCMU,

K wenapsrento nocmynarouwjeti us TPB.

Ecnu Buxpu ropsiyero rasa B TPONHMKE CIMLLKOM UHTEHCUBHLIE,
XUAKOCTE C OTPOMHBIM TPYAOM NPOXOAUT Yepes HUX, U ee nofaya B
ucnapurtens yxypLaetcs. [Nockonbky komnpeccop Npu SToM
npopomxaeT BcacklBaTk C NPEeXHel cUrnoi, B ucnaputene ¢ nioxom
NOANUTKOW Ha4UHaeT NafaTtk AaBlneHne ncnapeHns.

MNapeHve paBneHns ncnapeHnsa NPUBOAWT K yBENMUEHUIO pacxona
nepenyckaemoro rasa, uto ewye bornblue ycunueaeT
BUxpecbpaizoBaHue U elje curbHee NpensTCTBYET NPOXOXAEHUIO
XUAKOCTU B UcnapuTternb (U Tak ganee, noka He cpaboTtaeT
npegoxpaHuTencHblii npeccoctat H...).

Bo n3bexaHne Takoro SBfeHusi pekoMeHayeTca UCNonb3oBaThb cneyuanbHelil  TPOWHUK, Ha3biBaeMbli

rasoXuKOCTHEIM cmecuTernem (cM. no3.2 Ha puc. 31.8), koToptlilt obecnevnBaeT NnonyYeHne paBHOMEpPHOI cMecu rasa u
XUOKOCTW Ha BXOA € B pacnpefenuTerb XULKOCTU.

YPAEHWAOHWE
—

Puc. 31.8

3ameTum Takxe, 4To AnameTp TpyOoK, BEIXOAALUUX M3 pacnpefenuTens XuakocTy, Belbuparncsa ucxofs ua Toro, YTo
Kaxxaas TpyOka fomkHa nponyckaTh onpefeneHHelil pacxof xuakoctn. OfHaKko Mbl 3HaeM, UTo NpW paBHOIN Macce napbl
3aHUMaloT ropasfio 6onbLunii obbem, Yem XULKocTb (eM. pasden 1. BrusHue memnepamypbl U 0aeneHusi Ha CoOCmosiHUe
XrnadaseHmoe.).

Takmm obpasom, ecrnu pacxof, ropayero raza CTaHOBUTCA CIULLIKOM GonbLUUM, vamMeTp TPyOOoK NMUTaHWsa MOXET
oKa3aTbCsl He[,OCTaTOYHBIM AJIA Nponycka Takoro KonuyecTBa rasa, NepemMeLlaHHoro C XXUAKOCTEIO, U B 3TUX TpyOkax
pesko Bo3pacTyT notepu AiaeneHus. B Takom criydyae MoxeT BO3HUKHYTb HeoOXoQUMOCTb 3aMeHbl pacnpefenvTens
XKUOKOCTU (8CSKUL, KMO UMeem yiKe ycmaHoerneHHbIl U 3anasHHbI pacripedeniumernb Xudkocmu, noliMem, Ymo npouje
OepaHuHLmMb pacxold easa U He mpozamp pacripedernumerb XUudkocmu).

Hakonel, O6paTI/IM Balle BHUMaHWe Ha TO, YTO NpU TakoMm cnocobe nepenycka npeanovtTutenbHee Ncnonb3oBaTb
pacnpegenutenb XNWAKOCTU Ha OCHOBE pr6OK BeHTypw, koTopble obnaaatoT HU3KUMU noTepaMn paBrneHunsd, 4em
pacnpegenutenu XnaKkoctu gnadparmeHHoro Tuna, NnoTepu AaBneHus B KOTOPLIX ropasfo 6ornee 3Ha4YUTENbHEI.
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31.2. YIIPAXHEHUE

Anpuopu npefcraBnaeTca 6onee samaH4YMBEIM NEPENYCKHYIO MarmcTparnb perynaropa Npou3BogUTENBHOCTM
nopcoeAVHATE Mexay TPB u nutatenem, Yem k MarucTpanm BcackiBaHWS KOMMNpeccopa, NOCKONbKY 3TO NO3BONAET
n3bexarb ncnonb3oBaHuA (LOBOMNBHO crnoXHoro) TPB Bhphicka.

OpHaKo BCTpeyaloTcs yCTaHOBKU, C NOSTHEIM OCHOBaHUEM O60pyIJ,OBaHHbIe peryndatopamMn € nepenyckom Bo
BCacCbliBaloLyo Mmarncrpanb.

Vimak, e Kakux criyyasix enpbick rnocrie TPB Hee03MOXeH?

O1Ber

OTBET 04eHb NPOCTOIA: BNpLICK Nocrie TPB HEBO3MOXEH, €CNKU YCTaHOBKa COCTOMT M3 HECKONBKUX UCNapUTENEN, TO eCTb
ecnn oAWH KoMmnpeccop O6CJ'Iy)KI/IB66T HECKOSBKO UCTapUTENen.

K ucnapurento Ne3 ———»

PaccmoTpum npocToii NpUMep yCTaHOBKM, OCHALLEHHOR OQHUM KOMMNPECCOPOM
M HECKOIMBKMMU Mcnaputenamu, paboTalowyMm Npy O4HOW 1 TOW Xe
TemnepaTtype, HO HaxoAALWMMUCS B pasHbIX NOMeLYeHnsAxX (cM. puc. 31.9).

Ecnu Temnepatypa B NOMELYEHMM, OXraxgaemom ncnaputenem EV1
CTaHOBUTCA NPUEMITEMOIA, PEMYNATOP OTKITIOYaET €ro Npw NOMOLLM
anekTpoknanaHa V1, B To BpeMs Kak Apyrve ncnaputernv NpoLormkaioT

paboTtatb. E[
Ferynarop
Wcnaputens EV1 6onblue He Npou3BOAMT NapoB, a KoOMNpeccop NpoaomKaeT
paboTaTb 1 AaBneHne ncnapeHnsa HaumHaeT nasathb. -
Kyna B aTOT MOMEHT crnegyeT Npou3BoAUTL BNPLICK ropaynx rasos? B EV2?77 B 4
EV3? (npyuem genartb 3TO HaAo aBTOMaTUYECKU, a CETU MoryT OblTb M ropasgo bl

BRpLICKA

6ornee CroXHbIMK). Puc. 31.9

HanGonee NpocTEIM U 3KOHOMUYHBIM PELLEHUEM B IaHHOM Clly4yae SIBISETCS BNPbLICK BO BcackiBaloLuid naTpy6ok
Komnpeccopa, YTo TpebyeT obsAsaTentsHOro nenonssoaHus TPB Brnpeicka.

3amMeTMM TakkKe, UYTO NPUMEHEHWE BMpbICKa BO BCACHIBAIOLY0 MarucTparb KOMNpeccopa MOXET UHOMLa OKa3aTbCs
LenecoobpasHbIM, ecrni UcNapuTerb HaxOAUTCS CIIWLLKOM Jareko OT KoMnpeccopa U TpebyeTcs COKPaTUTb AJMHY
nepenyckHoO MarucTpanu.

E) O6wume npobnembl, BO3HMKaKOLWMe Npyu UCNofNb30BaHUU PErynsTopoB

npoun3BoauUTEersibHOCTU

MNpn nsmeHeHnn pacxopna (a cnefoBaTenbHO M CKOPOCTKW) XNaAareHTa Bceraa Bo3HUKaloT NpobnemMel ¢ obecnevyeHnem
HOpMaribHON LMpKynaymMm Macna B X0NOAUNBHOM KOHTYPE W €ro BO3BpaToM B Komnpeccop (cm. pasdern 37. [pobriembt
eo3epama macra.).

OpfHako, ecnu perynatop NpousBoAUTENBHOCTY NEPENYCKaET FOpsaYnii ras Ha Bxo4 B Komnpeccop (no3.7 Ha puc.31.10),
TO pacxof XnajareHTa Yepes ucnaputernkt CTaHOBUTCH NMEPEMEHHEIM.
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Mo3ToMy fiMaMeTp U pacrofioXeHWe BcackiBaloL|MX TPYyOONpoBoAOB
LOIKHBI onpefensTeca ropasno Gonee TwarernisHO, 0COGEHHO ecnu
vcnapuTenb pacrnosioXeH OTHOCUTENBHO Aaneko oT KoMMpeccopa Wnu
HIKe HEro.

~ 60

seerpa KongeHcarop
nepemerrLIi

C Lpyroii CTOPOHBI, €CNW NEPENYCK OCYLLECTBNAETCH B TOUKY MeXay
TPB un ncnapurtenem (nos.2 Ha puc. 31.10), pacxop xnagareHta yepes
ucnapuTenb OCTaeTcs NPakTUYECKN NOCTOSHHBIM U ONacHOCTb
BO3HUKHOBEHUS Npo6NeM ¢ BO3BpaTOM Macria Npu 3TOM CHIDKaETCS.

OpHako Kyda 6bi HU rpou3e0odusiCs neperycK, pacxod xnagareHta (1
CKOPOCTb) B MarmcTpanu HarHeTaHusi, KOHAEHCaTOPe U XXULKOCTHOA
NuHWKM Beerga 6yner nepemMeHHbIM.

]
Ecnu nameHennsa CKOPOCTU XInajareHTta B )KI/I[:l,KOCTHOI?I Marmcrpanm He .
ErYRATO,

Cco3aloT Cepbe3HbIX |'|po6J'|eM, TO K 3Ha4Y€HUAM CKOPOCTU B 4 "
HarHeTaK)LLIel?l Marmcrpanu, 0COOEHHO npwv Hann4ymn pasHocTu B
YPOBHAX, HY>XKHO OTHOCUTCA l'l’:)efiBbl"lal‘/JlHO BHUMaTelNIbHO U3-3a
ONacHOCTU CTONKHYTLCSA € OONbLUMMUW HENPUATHOCTAMU

Y P ' Puc. 31.10

O6yCJ'IOBJ'IEHHbIMI/I NroxXnm BO3BpPaTOM Macha.

3ameTnm TaKke, YTO He3aBUCUMO OT cnocoba nepenycka nepemMeHHbIM 6yIJ,6T W pacxof xnafareHTta vyepes TPB.

WTak, ecnu perynatop NpousBoAMTENBHOCTU NOMHOCTHIO OTKPHIT M NepenyckaeT MakcuMaribHOE KONMYECTBO XNlafiareHTa,
pacxog nocnepHero Yepes TPB MOXET ynacTb HAaCTOSBLKO, YTO NOABUTCHA ONaCHOCTL NepepasmepeHHocTn TPB (cm.
pasdern 8.2. 3ameyaHus o noeody nynecauyull TPB).

UToGLI n3bexaTb Takoi onacHoOCTU, PpekoMeHAYETCA BeIOMpaTb PerynsTop Npon3BoAUTENBHOCTU UCXOAS U3 YCNOBUS, MO
KOTOPOMY €ro nponyckHasi crnocoGHOCTE He NpeBbilarna 6ul 40% NonHol NpousBoaMTENBHOCTU KOMNpeccopa.

McnoneaoBaHne perynaTtopoB Npou3BOAUTENBHOCTU AN NBMEHEHUS XONOLONPOU3BOAUTENBHOCTM CBA3AHO U C APYrUM
TUNOM I'IpO6J'IEM, BO3HUKaKLMX B BOMpocax I'IOTp661'IEHI/IF| SNEKTPO3HEPInUn.

HOI’lp06_Vl7I"€ HNOHAM b, YN0 3110 34 I’lp06ﬂ€.7llbl, 00 n020, KaK I’lpOOOJl)f(’llﬂl@ YmeHue.

Mpu ntobom cnocobe nepenycka xnagareHta ero pacxoj vyeped KoMnpeccop octaeTcA NpakTn4eCkn NOCTOAHHBIM, TakXe
KaK n pa60l-w|e 3Ha4YeHUA AaBreHunii BcackiBaHUS M HarHETaHUS.

CriedoeameribHO, nompebrissieMasi KOMIPeccopOM MOLHOCME makKxe

ocmaemcs nocmosiHHol (cm. puc. 31.11).

HakneHve HarHeTaHuA Pacxon
TMOCTORHHO NOCTORHMbIN

Jannenue |

BCACKLIBANUSA
TMOCTORHHO

Mockonbky ¢ NafeHWeM XOonoAoNnpPOU3BOANTENBHOCTU
noTpebnsemas anekTpuyeckas MOLHOCTb He CHMXKAETCS, C
SHepPreTU4EecKoii TOUYKM 3peHus Takoi cnoco6 perynupoBaHus
S6r155emcsi CO8EPLUEHHO HEKOHOMUYHBLIM.

NPOM3BOAUTENBHOCTU YCTaHOBKaMM, MOLLHOCTb KOTOPBIX
OTHOCUTENBHO HeGonbLuas. [osToMy ANs YCTaHOBOK C NOPLUHEBLIMU
KOMMpeccopammn NOBLILLEHHON MOLYHOCTY Gorlee pacnpocTpaHeH

OTOT HEA4OCTaTOK OrpaHUYMBaET UCMNOSNb3OBaHUE perynartopa “

cnocob perynupoBaHusa NponsBoanTESNBHOCTH, 3aknovaloLuiics B fTorpefnReMAR MOWHOCTL NOCTOAHHA
W3MEHEHUN YUChna pa6OTaPOLL|I/IX LWIMNHAPOB U CHMXXEHUUN 3a CHET
3TOro pacxopa xnagareHta, YTo NnpuBOAUT OAHOBPEMEHHO K Puc 31.11

CHIDKEHWIO NOTPECNAEMON aNeKTPUYECKO MOLLHOCTM.
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F) Hactpouka perynaropa npon3BoauTensHOCTU

B kauecTBe npumepa paccMOTPUM OLUHOYHEIA KOMMpeccop, 3ajaloLyuii TEpMOCTaT KOTOPOro HaCTPOEH Tak, |TO 3anyck
Komnpeccopa nponcxoamnT npu 23°C, a octaHoB npu 21 °C (06bIYHBI KOHAULUOHEP).

G 3anyck

Mul 3Haem, YTO NOSHEIN Nepenag Temnepatyp AGNONH. Ha ucnaputene

N OCTaeTCH NpakTUYECKN HEU3MEHHEIM (CM. pa3dert 7. BriusiHue
Temneparypa mewmriepamypbl oxriax0aemoeo e030yxa). NpuHMas, YTO B HalLeEM

B oxmERaEMom vcnapuTene NosHelil Nnepenag Temnepatypel paBeH 18°C, nonyyum B

@‘fomxoa TIOMELLEHIH MOMEHT 3anycka TemnepaTypy ucnapenua 23°-18°=5°C (To ecTb AaBneHve
2'1 '{ 23 ncnapenus paeHo 4,8 6apa ana R22), koTopas npyu ocTaHOBKe
Komnpeccopa noHnantes go 21-18=3°C (To ecTb 4,5 bapa, cm. puc. 31.12).

MNoAHER nepenan
Ecniu peayrnismop npouseodumeribHoCmuU HacmpoeH makui 0bpa3om,

TemnepaTtypa
l HCTBPEHHA Ymobbl Ha4YUHamp OmKpbleambcs npu OaeneHuu ucnapeHusi Huxe 4,5 bap,
+ OH By0em NocmMOsHHO 3aKpbimbiM MpU HOPMaribHOL pabome u KOMITpeccop
3°C 5°C 6ydem ekrroyambCsi U 8bIKITIOYambCs, NOCMosiHHO coxpaHsisi 100% nonHoll
45 bar 4.8 bar NpoL380OUMENsHOCMU.
Puc. 31.12

T

Ipu amom u3-3a HenpaeusibHOU HacCMPOLUIKU pe2ynsmopa HUKaKux
npeumMyujecme ezo UCMosIb306aHUs1 bl He NoJlyyume.

Ecnu perynsitop npon3BoguTENBEHOCTU HACTPOEH, Hanpumep, Ha 4 6apa (To ecTb 0°C), oH ByaeT cny»uTb TONBKO Ans
orpaHuyeHns NageHna TeEMNepaTypbl MCNapeHns B CIyYyae aHOMarbHLIX 3Ha4YEeHUIA faBNeHUa ucnapeHus (HefocTaTok
xnafareHTa, cnukom cnabeii TPB...), npenaTcTByst obnefeHeHUI0 ncnapuTens.

C ppyroii CTOPOHLI, €CIN PErYNATOP NPOU3BOAUTESNBHOCTU (LONYCTMM, YTO €ro MOLYHOCTL cocTaBndaeT 40% oT NonHom
MOLLHOCTM) HACTPOEH TakK, YTOObI NONTHOCTHIO OTKPLIBATLCS, KOMZla 3aMblKaloTC KOHTaKThl TEpMocTaTa TeMnepaTypel B
oxnaxzaemMomM nomeLleHun, komnpeccop OyneT 3anyckatbcs, obecneunBas 60% NONHON NPOU3BOAUTENBHOCT BMECTO
npegbigymx 100%.

Npw Takoli HacTpolike, koeda nompebHocmu e xorode 6ydym Huxe 60%, BpemMs, HeoOxooUMOE ANA [LOCTUXEHUSA
TemnepaTypbl OTKMIOYEHUA CTaHET ropaszio 6onblumnm, Yyem ecrnim 6ul komnpeccop gasan 100%
XONOAONPOU3BOAUTENBHOCTU, TO ECTL Xenaemas Lenb OyAeT JoCTUrHyTa.

C apyroit cTopoHbl, Ko20a nompebHocmU 6 X0J100e OKaXymcsi ebiuie 60%, XonogonponM3BoAUTeNBHOCTL
Komnpeccopa ByLeT Npu 3anycke HEQOCTAaTOYHOM U TeMNepaTypa B OXNaXaaeMOM NOMELLEHUN Ha4YHET pacTy,
OLLHOBPEMEHHO NOBLILLAsS TeEMNepaTypy UCNapeHnsi U BLI3bIBas, CrieaoBaTesisHO, NOCTENEHHOE 3aKpLITUE perynaTopa Ao
Tex nop, Noka He HaCcTYNUT paBHOBECUE Mexay NOTPeCHOCTLIO B XOMNOAE U XONOoA0NpPOU3BOAUTENBHOCTEIO KOMINPECcopa

B aTOM cryyae pocT TemMnepaTypbl B OXNaxiaeMom nomelleHun OyaeT Tem cnabee, YeM MeHbLUe Nepenag AaBneHus
AP, ycTaHOBIeHHI Ha perynaTope, U komnpeccop 6yaeT paboTaTb HENPepPLIBHO B TeYeHUe Yaca. 3aMeTUM, YTO
nepenag LaBreHns Ha perynstope AP, HasbiBaeMbIi Takxe 30HOL SIUHelHOCMU, NPeACcTaBNseT coboii pasHOCTE Mexay
LlaBreHUeM, Npu KOTOPOM PEryNSTOp TOIHOCMbIO OMKpbieaemcs, U AaBNeHneM, Npu KOTOPOM PErynsTop MOSIHOCMbIO
3aKpbieaemcs.

J1erko NoHsITh, YTO HACTPOMKY Takoro Tuna GyAeT O4eHb CIOXKHO OCYLLEeCTBUTL. MOSTOMY perynsToph
NPOM3BOAUTENBHOCTH, YNpaBnsieMble HENocpeCTBEHHO AABMNEHVEM UCapeHUst Ha NpaKTUKe Hanbornee 4acTo
HacTpauBatoTcs TaK, YTOOBI CNYXUTb OrpaHUNUTENSMU AaBNEHUA UCMapeHUst UK NpefoXpaHs ioLWUMU
aHTUOGNeAEHUTENSIMU (B KOHAMLMOHEpaX).

UToG LI 06ecneumnTb XOPOLLYIO PEryriMpoBKY NPOU3BOAMTENBHOCTU C NPOCTOI HACTPOIKOMR, NPEeBOCXOAHBIM peLLEHNEM
ABNSETCS UCNONB30BaHWe aNeKTPOMarHMTHOTO KranaHa nepenycka, KOTophli yNpaenaeTca He AaBlNeHneM ucnapeHus, a
3HayeHneM TeMnepaTypbl B KOHAMLWOHUPYEMOM NOMELLEHMH, Kak 3TO NokasaHo Ha cxeme puc. 31.13.

B aToli cxeme faTuuk TemMnepaTypbl S NOCTOSHHO M3MEPSAET TEMNEPaTYPy B OXNaX4aemMoM NOMELLEHUN W BLILAET CUTHarn
Ha 3MNeKTPOHHLIR perynaTtop R.

Perynsitop R ynpaensieT 3anyckom 1 ocTaHOBOM Komnpeccopa C 1 onpefenseT cTeneHb OTKPLITUS NEePenyCKHOro

KnanaHa V e 3asucumocmu om pasHutibl Mexxoy memrepamypoll, LusmepeHHOU gaTuyukoM S 1 memnepamypoll,
3al0aHHoll nompebumernem.
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MaBHLIM NPEUMYLLECTBOM 3TOMO PETYNUPYIOLLErO YCTPOWCTBa ABMNSETCS NOCTOAHHAS BO3MOXHOCTb GONbLUOM MTMOKOCTU
PerynupoBKY, Tak kak TeMNepaTypa B OXJaxaaeMoOM NOMELLeHUU U eCTb TOT CaMblil NapaMeTp, KOTOpLIi onpefenseT

NnonoXeHue knanaHa u paboTy komnpeccopa.

B kauecTBe Nnpumepa paccCMOTPUM NPefCTaBEHHLIR Ha rpaduke puc. 31.14
NnpoLecc perynupoBaHns ¢ UCNONb30BaHUEM SMEKTPOHHOIO perynsaropa,
yNpaBrAloLLeEro KOMNPeCcopoM U NepenyckHbIM KnanaHom. Korza
TemnepaTypa B oxNaxgaeMom nomeLjeHun gocturaet 22° C, komnpeccop
3anyckaeTcAa MpU 4aCTUYHO OTKPLITOM NEpPenyckHOM knanaHe V
(cnepoBaTensbHO, KOMMPECCOP 3anycKaeTCcs C NOHUXEHHOM
NPOU3BOAUTENBHOCTLIO).

B STOT MOMEHT, €Cnn Npou3BOAUTENLHOCTE KOMMNPECCopa ebile
noTpebHOCTEN B XONoAe, TeEMNepaTtypa B OXNaxKiaeMOM NOMELLEHUN HAaYHET
nagatb.

Mo Mepe Toro, kak CHUXaEeTCs TeMNepaTypa B OXNaxKaaeMoM NOMELLEHNH,
KnanaH V OTKpLIBaeTcs, YMeHbLUas XONoAONPOM3BOAUTENBHOCT, YMo
3amednisiem nadeHue memiepamyphbl, Noebiliasi memM cambiv
POOOIHKUMEeIbHOCME Pabombl KOMIIPEccopa.

[ng noHMxeHnA TemnepaTtypbl B oxnaxgaemom nomeryeHmm ¢21,5°C go 21 °C
KOMMNpeccop NpoAorikaeT paboTaTk C TOHLXKEHHOL poLU380duUIMeibHOCMbIO
npu NONHOCTLIO OTKPLITOM KnanaHe V. Korga Temnepatypa gocturaet 21 °C,
KOMMNPECCop OCTaHaBNMBaETCH

KnanaH V 0TspLIm

Puc. 31.13

Fy
v

Knanau v
3aKpLIT

i
—+ b
21 215 22 225 °C

Puc. 31.14

C Opyroii CTOPOHbI, €CNU NPOU3BOANTENBHOCTE KOMNPECCOpa NPY 3anycke
HUKe, YeM NOTPeOHOCTL B Xorofe, TeMNepaTypa B OXIaxaaeMoM
nomeLyeHnn ByLeT NPOAOIMKaTE PacTy.

B aTom criydae knanaH V 3akpblBaeTCs, YTO NOBLILLGET
NpPOU3BOAMTENBHOCTL KOMNpeccopa A0 TeX Nop, F10Ka OHa He cmaHem
paeroll nrompebHocmsm e xorr00e. Komnpeccop Npu STOM NOCTOSHHO
paboTaeT 1 B HalLleM NpUMepe [OCTUraEeT NOSTHOW NPOU3BOAMTENBHOCTU
npu Temneparype B oxnaxgaemom nomerjeHmm 22,5°C.

3TOT cnocob perynupoBaHUsa 1 HACTPOWKM NONHOCTLIO 3aKpLIBAET BCe
BOMpockl NPpoGreMbl NOBLILLEHHOW YacTOTH LIUKIIOB «MYyCK-OCTaHOB»,
KOTOpbIE paccMaTpuBanich B Npeablayliem pasaene. Mpaeaa npy sTom
BeNvuYMHa AaBMNeHUs UCNapeHUs He BITUSIET Ha NOnoXeH e nepenyckHOro

KnanaHa, a aHTuobnefeHUTenbHasi 6e30NacHOCTL UCTAPUTENS KOHAMLMOHePOB He obecnednBaeTcs (C APYroil CTOPOHEI
BpSi4 N 3TO BXOLAWT B 3aaqy perynstopoB NpoUsBOAMTENBHOCTH).

G) Oipyrue npobnembl, CBA3aHHbLIE C UCMOMbL30BaHUEM PErynsaTopoB

npom3BoouUTeribHOCTU

Korga ocTaHoBka KOMMNpeccopa NpousBOAMTCH C
BaKyymupoBaHuem (cm. pasdernr 29. OcmaHoeKa x0noounbHbIX
KOMIIpeccopoe), 3nekTpoknanaH YyCTaHaBnuBaeTCA Ha
XUAKOCTHOIN Maructpanu (no3.7 Ha puc. 31.15) kak MOXHO Brmxe K

TPB.

Ho ecnu anga BakyymupoBaHus 3agatolynii TepMOoCTaT BLIKIIOYaeT
aTOT KNanaH, erojilHe HopMmaribHoe nadeHue daereHuUs uUcrapeHus
MOXET Bbl3aBaTb OAHOBPEMEHHOE OTKPLITNE perynatopa
NpPOon3BOANTENIBHOCTU U 3aTPYAHUTEL HOpMalribHOe BaKyyMUupoBaHue.

Umo ebi npednioxunu 6bl, Ymobki Lsbexamb 3moao?

Korga komnpeccop oCTaHaBNMBaETCs C BakyyMUPOBaHWEM,
obfAzarentHo Ha nepenyckHOM Maructpanu LOSKeH

Puc. 3115

yCTaHaBNMBaTLCS €Le OfVWH SNeKTpoKnanaH (no3.2 Ha puc.
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31.15), KoTOpLIA HEOOXOAUMO OTKIOYATE OAHOBPEMEHHO C OTKIIOYEHMEM KNanaHa Ha XXWAKOCTHOW MarucTpanu, YTobhl
o6ecneynTb HopMarnkbHOE BaKyyMUPOBaHUE YCTaHOBKM.

LlonornHUTenBHO K 3TOMY, HesaeLcuUMO om Mecma rnodayu nepernyckaemoa0 xrnadazeHma, Ha MarncTpanu nepenycka
pekoMeHOYeTCs yCTaHaBNUBaTb PYYHOW BEHTUIb, YTOOHI YNIPOCTUTE onepauun No oGCNyXUBaHWIO YCTAHOBKU (CM. pUC.
31.16).

RC K mecyy nogaum

Hanpumep, npn NpoBepkax U1 PeMOHTE, eCiM PEMOHTHUK 3axo4eT
OTBaKyyMUpOBaTk UCNapUTENb U BCaCHIBaIOLLYIO MarucTparb, 3akpblB BEHTUMNb
Ha XWOKOCTHOW MarucTpanu, BakyymupoBaHWe OyLeT HeBO3MOXHBIM W3-3a
TOro, YTO PErynsaTop NPOU3BOAUTENIBHOCTU OMKPbIGaemcs, Kak MmorbKo yrnadem
OaerieHue ucnapeHus.

Brnarogaps py4HOMY BEHTUITIO MOXHO NEPEKPHITEL NepenyckHyto MarucTparb 1
OCYLeCTBUTb BaKyyMUpOBaHWe ucnaputens 6ea nepeHacmpoliku peaynsimopa
npou3eooUMerbHOCMU.

Ecnu BeHTWUNb YCTaHOBIEH rfeped perynaTopom (Kak Ha cxeme puc. 31.16), ato
LOMONMHUTENBHO NO3BONAET CHATBL (B crnyyae npobrnem) perynarop 6e3 notepb

XnagareHTa, Haxo4sLlerocs B KOHLEHCATOPE U pecuBepe. 3aMeETUM Takxe, YTO, Puc. 31.16
4aCTUYHO NepeKpbIBas Py4YHOR BEHTUIb, MOXHO O2paHuUYLImMb pacxol rneperyckaemoao xrnalaseHma, ecnu
perynAaTop npon3BoguTENbHOCTU CITULLKOM CUIBbHO NepepasmMmepeH N Criy4yaloTcA I'IpO6J'IEMbI.

OTMETUM, HaKOHel, YTO HeKOTopble TUMLI PerynaTopoB
NPOU3BOAUTENBHOCTM, UCTIONB3YeMbIe IMaBHBEIM 00pa3om Ans
nepenycka xnagareHta Ha Beixog u3 TPB, ocHalyeHbl TpyOkoii oTbopa
haBneHus (HasbiBaeMoil BHELLHMM ypaBHMBaHMEM), Komopasi
npedHasHaydeHa 0511 coeOUHEHLIsI CO ecackleatoujell Maalicmparibio
Komrpeccopa.

FOL

LelicTBUTENBHO, BMECTO NOALEPXAHWS A@aBlIEHUA UCNApPEHUS,
ycTaHaBnuvBatoLeroca mexay TPB v pacnpefenutenem xuaKkocTy,
BHELLHEE ypaBHMBaHMWE NO3BONAET KOHTPONUPOBaTL akmuyeckoe
3HayeHue OaerieHusl LCNapeHUsi Ha BXOJE B KOMMNPECCOp, YTO
obecneymBaEeT y4€eT NOTEPL AABMNEHNA B NUTATENE, UCNapuTerne u, Npu
HeobXoAUMOCTH, B MarucTpanu BcacbiBanus (cm. puc. 31.17).

NaBneune Py
Bbille AaBneHus
P

Puc. 31.17

BHelLHee ypaBHMBaHUE ecea0a OOIMKHO ObITh NOAKMIOYEHO K
BcacblBaloLlel MarncTpan, nHaue peryniatop He CMOXET HOpMaribHO pa6OTaTb.

OdHako 6yObme eHUMaMesbHb! U He rymalime nampybku ombopa daeneHus eHeWHea0 ypasHUsaHUs C
MmaHoMempudeckumMm nampybkom omoéopa dasneHus, Komopbiv 060pyOyomcs HeKomopbsie Mmuribl
peaynamopoe 0aeneHus (HanpumMmep, peaynamop daereHus ucrnapeHus, 4acmo ucrosb3yemblii 6 mopaoeom
xonodurnbHom obopydoeaHuu)
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32. MOYEMY HYXXHO PEIrYJIMPOBATbL KOHOEHCATOPDLI C
BO3AYLWHbLIM OXNAXOEHUEM

PaHee MEI cMOrnM YBUAETD, YTO B XONOAWUSBHEIX YCTAaHOBKaX, OCHALLEHHEBIX KOHAEHCATOPaMu C BO3LYLLUHEIM
oxnaxzeHUeM, NOrHbIM Nepenaz TemnepaTtypbl (TO €CTb Pa3HOCTL MEXAY TEMNepPaTypoil KOHAEHCaLMN 1 TeMNepaTypoit
BO3[yXa Ha BXOLE B KOHJEHCATOP) OCTaeTCH NPaKTUYECKN NOCTOSAHHOW NPU M3BMEHEHUN HapPY>HOI TeMNepaTypbl (Cu.
pasdern 2.1. KoHOeHCamopbl C 8030y LWHBIM OxIlaxx0eHueM. HopmaribHasi paboma.}.

PaccmoTpum B kKauyecTBe NpuMepa KOHAEHCATOp, BEIOPaHHEIN n3HavyankbHo ANns paboTel MpU HapyXXHOW TemnepaType
netom 30°C. C HacTynneHNeEM 3UMEI TakOil KOHAEHCATOP MO MEPE CHMXKEHUSA HaPYKHOR TemnepaTypbl CTaHOBUTCS
nepepasmepeHHBIM W XNazareHT B HEM KOHLEHCUPYETCA BCE JyULUE U Jy4LLe.

MNepepaszmepeHHOCTb KOHAEHCaTOpa, TEM Gonblas, Yem Hke Hapy>XHaa Temnepartypa, NpuBoAUT K 3aMETHOMY NaaEeHUI0
AaBlieHUA KoHaeHcalnn.

Ecnu yctaHoBKa npefiHa3HaveHa Ana paboThl KpYIbliA rof, 0axe rpuU OmMHOCUMEbHO HUSKUX HapyXHbIX memnepamypax
(xonopuneHble Kamepkl, KOHAULUOHEPH MaLLMHHEIX 3anoB OBM...), ee paboTa conpoBoXaaeTca onpefeneHHbIMm
npobnemamun. B npumepe Ha puc. 32.1 npu HapyxHoi Temnepatype 30°C Temnepatypa koHaeHcauum paBHa 45°C (To
ecTb 16,3 6apa gna R22).

lMockorbeky MNOMHBIA nNepenag TeMnepaTypbl OCTAaeTCH NPaKTUYECKM MOCTOSHHEIM, TO MPU YMEHBLUEHUW Hapy>KHOM
TemnepaTtyphl, Hanpumep, Ao 13°C, To ecTb Ha 17°C, TemnepaTtypa KOHAEHCAUUN NOHU3UTCH Takxe Ha 17°, To ecTb ¢ 45°
C no 28°C, 4To cOOTBETCTBYET AaBreHMI0 KoHaeHcauun, pasHomy 10,3 6apa ana R22.

Takoe nageHve faBneHUs KOHAEHCaALUN MPW YMEHBLUEHUN HaPYXHOW TeMNepaTypbl ABMAETCA 6/10/1HE HOpMallbHbIM,
OfHaKo OHO cnNoCOGHO CyL|eCTBEHHO NOBIMUATL Ha HOPMalibHYHO pa60Ty YCTaHOBKMW.

IMeped mem, kak yumame Oanbile, HEMHO20 NoPa3MbLIWISILIMe 0 803MOXHbLIX Tocedcmeusx makoao nadeHus!
GaeneHus KOHOeHcayuu 0ns pabomsl TPB.

MNpu nageHnn gaBneHnsa nogaum XMaKocTu 0OUH LU mom e MOoSTHOCMbIo OMKpbimbill TPB cTaHeT nponyckaTb ropasgo
MEHbLLEE €€ KONMYECTBO. TO €CTb KONMUYECTBO XULKOCTU, NOCTYNaloLlee B UCNapuTeSib, O4EHL CUITBHO YMEHBLUMTCS (CM.
puc. 32.2). YMEHBLLEHHOE KONMYECTBO XUAKOCTU MCNApseTcs OYEHb 6bICTpO, 30Ha neperpeBa CTaHOBUTCA BeCbMa
3HAUYUTESNBHOW, a KONIMYECTBO NPOU3BEAEHHLIX NapoB 6yIJ,ET HeAOCTaTOYHbIM.

Komnpeccop cTaHoBUTCA CMoCcOGHBLIM MOMMOTUTL ropasno
6onblue napos., YeM NpPon3BoAUT TeNnepb ncnaputenb, U

. YO pABAEHNE [aBreHne ncnapeHns nagaeT NPONOPLMOHANBHO NageHno
::h c;gg‘g:‘;‘;‘: JlaBneHus Ha Bxoae B TPB.

1" Temneparype 45C

== B npenene nageHvie AaBneHus UCapeHnss MOXeT cTaTb

CTOSb 3HAYUTENBHEIM, YTO NPUBELET K OTKITIOYEHUIO
I KOMMpeccopa NpefoxpaHnTenbHelM npeccoctatom HI. Oaxe
€CInU 3TO OTKIIOYEHNE He NPOUCXOAUT, BCE PaBHO CHUXEHWE
XOJI0L0NPOU3BOAUTENBHOCTM NPUBEAET K NOALEMY
_ TemnepaTypbl B OX/aX4aeMOM NOMeLYEHUN (HECMOTPS Ha
Eﬁﬂ-toial - 1 5nc ) HU3KYIO HapyXHYI0 TemnepaTypy, NoTpebHOCTL B xonoae

- - S ocTaeTcs, NocKonbky ero TpebyeT TepmocTaT!).

Ecny Temneparypa BO3AyXa Ha Bxoge-30°C...

C':J"-":_) o T0 AEBNEHHE Ecnu yctaHoBKa JomkHa NPOU3BOAUTL XOIoA Aaxe npu
NN TENANENT KoHAeHCaUW HU3KUX HapY>HbIX TEMNepaTypax, oHa AoImkHa 6bITb
i cooTRETCTRYET  ofopyaoBaHa CUCTEMOI perynmpoBaHusl AaBneHus

Temneparype 28C  \opneHcaymu, cnocoGHOM COXpaHsTh OCTATOYHOE AaBrIEHNe
nogayun xnagarerHta B TPB He3aBUCUMO OT BHELLHUX YCNOBUIA

Ecnm TemMnepaTypa Boaayxa Ha exone-13°C ...

Puec.32.1

32. MOYEMY HY>KHO PETYIIMPOBATbL KOHAEHCATOPLI C BO3AYLUHBLIM OXJIAYKAEHMEM
-184-



3amMeTuM, YTO NpU HeZOCTaTKe XUAKOCTM B UCnapuTene, B KOHAEHCATOpe o6pa3yeTc;| ee n3bbITOK. Mockonbky
KOHAEHCAaTOP CUITBHO NepepasMepPEH, B HEM CO34aeTCA NPEBOCXOAHOE NepeoxnaxaeHune. Wtak, naBrneHmne ncnapeHus

CIIMLLKOM HU3KOE, NepeoxnaxieHne xopollee (Bam amo HUYe20 He HalnomMuHaem™"}.
HeonbITHLIR PEMOHTHUK, KOHCTATUPYSA OTCYTCTBUE

Ecnv papnerve
KOHOEHCALMK TemMnepaTypHoro nepenaga Ha XWAKOCTHOW Marucrpanm,
GonLoe ... --» PACKOA MUAKOCTH MOXeT Heo6ayMaHHO 3aKMoYUTh, YTo TPB cnuniukom cnabbilii.

Gonbwoi

Ecnu naane-
Hie KOHOEH-
[ 1TE ]

nNajaer ... e PECXOLO MAOKOCTH

TaKKe NanaeT

Onun | TOT e NONAQCTHIO OTKPEITEHIR
FPB aMeet Tem MeRbIYI0
NPOHIBOIHTETRROCTh, HEM HIGKE
AJBJCHHE KOHEHCAIINM

Puc.32.2

BuumaHue! Hukorga He owwubantecs. fJaxe

ecnu TPB nodobpaH coeepuweHHO npaeusibHO, NPU3Haku, o0ycnoBreHHbIe
nageHMem AaBrieHUA KOHOEHCaUun, B MOYHOCMU COOTBETCTBYHOT HEUCTIPABHOCTU
TUNa «CrMLIKOM cnabbin TPB».
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33. NMPOBIJIEMA 3AIYCKA KOMIMPECCOPOB INMPU HU3KUX HAPYXXHbIX
TEMIMEPATYPAX

Mkl yBUAENW, YTO B XONOAUNbHLIX YCTaHOBKax, 060pYA0BaHHLIX KOHJeHcaTopaMu ¢ BO3AYLUHLIM OXNaxaeHUeM, npu
HU3KMX HapyXHLIX TeMnepaTypax AaBrneHne KoHaeHcalun HeoBX0AMMO COXpaHUTL Ha YPOBHE, [OCTATOMHOM [NS TOro,
yTOOHLI NOAZepXKUBaTEL AaBneHue Ha Bxoae B TPB, o6ecneunBalolljee Takoi pacxol XnaaareHTa, KOTopklii UCKMioyan Gkl
HeXenaTenbHoe NafeHne faBneHus ncnapeHus.

Ecnu ycraHoBka obopyoBaHa CUCTEMO PeErynmpoBaHus fiaBrneHns KOHLEHCaLWKW, KOTopas No3BONAET peLLnTb 3Ty
nepBylo 3afavy, Mo 8 MOMEHIM 3arycka KOMIpeccopa CyLLeCTBYET ONacHOCTL CTONKHYTLCA C HOBOM npobrnemoii. UTobkl
JlyudLle NOHATL €€ CYLHOCTb, paccMOTpUM criegyowuii npumep (cm. puc. 33.1).

MpeactaBum cebe, UTO NpPU HapyHON TemnepaType 6°C KoHAeHCamop X0ro0uUbHOL YCMaHOeKU, pa3MeLleHHbIN
CHapyu, He paboTarn Tak Jonro, YTO TeEMNepaTypa HaxoASLLErocs B HEM xNafiareHTa crana paeHa 6°C.

6°C /5 bar »~

COOTHOLUEHUE MEXOYy TemnepaTypoll W LaBrneHunem

ana R22 nokaskbiBaeT HaMm, 4To npu 6° C paenexue, \

yCTaHOBUBLLEECS BO BCeii BLICOKOHaMOPHOI YacT L L4 L L L'
[maria: |

KOHTypa, OyneT paBHO 5 Gapam, a 3TO 3HauuT, YTO B -
MOMEHT 3arycka KoMnpeccopa faBrieHne Ha BXOAE B

R — — ]

TPB emecmo nompebHbix 15-16 6ap 6ydem paeHO 5
b6apam (TouKka 1). 5
1

Ecnu naHauyanbHo nponasoauTenbHocTb TPB Gbina Ecinn BMecTo \,'

notpebHeix 15-16 6ap
BbIOpaHa, Hanpumep, B pacyeTe Ha nepenag AaBreHuns
Ha Hem AP, paBHiii 10,6 6ap (T.e. Pkona=15,8 6ap, 5%2%’;':';",:“5233& a ( [
nunbo 44°C, a Pucn=5,2 6ap, nubo 7 °C), TO Ans CNAapUTEND NORAETCR e
obecneyeHns MONHOM nNponsBoauTensHocTn TPB 1 o4EHb NNIGXO. 1
HOpManbHOro NUTaHus ucnaputens npu PkoHp=5 6apam
HU3Koe faBrieHne LOMKHO cocTaensaTh 5-10,6=-5,6 6ap Puc, 33.1

(makozo daereHus1 docmuyb HEE03MOXHO, TOMOoMy
Ymo abcortomHbill eaKyymM coomeemcmeyem omHocumernsHoMy daerneHuto, pasHomy-1 6ap).

CnepoBarenbHo Yepe3 TPB 6yaeT npoxoAauTb O4eHb Maro XULKOCTU, XOmsi OH OMKPOeMCcs NOIHOCMbIO, U NOCTNeAHss
Kannsi XXMLKOCTU UCnapuTcs CIIULLKOM paHo (Touka 2), o6yCcrnoBnmBas oYeHb 8biCOKLIL repeapee Y O4eHb HU3KYHO
XOIOAONPOVN3BOAUTENBHOCTD.

W3-3a Toro, 4Tto ucnaputens OyeT cofepXaTb OYeHb Mario XULKOCTU, B HeM OyaileT 06pa3oBLIBaTLECH OYEHb Mario apos,
a nocKkorbKy Komnpeccop paboTaeT BNoMnHe HOpMarkbHO, HU3KOE flaBNeHUe CTPEMUTENBHO yNaaeT (Laxe npu
abconoTHOM Bakyyme npon3BoauTenbHocTb TPB ocTaHeTcs kpaiiHe HU3KON), YTo rpueedem K OMKTHOYEHUIO
Kompeccopa rnpedoxpaHumernsHbiM npeccocmamom HL.

UTtoGLl 06ecneuunTb 3anyck 6e3 npobrnem, pafMKarnbHOe pelleHne COCTOUT B pa3MelLeHUM KOHAeHcaTopa TakuM oGpa3om,
yTOGLI COXPaHUTL AaBreHne KOHAeHCaLMKU Ha [OCTaTOMHOM YPOBHE, TO eCTb B NOMELEHUM, rae TeMNepaTypa He MOXeT
ONYCKaTLCS CINMLLKOM HWU3KO (HanpuMmep, B MOA3EMHOM rapaxe), OAHaKo STO He BCErga MOXHO caenathb.

OAHUM M3 4aCcTO MCNOSb3YEMBIX KOMMPOMUCCHLIX PELLEHUI ABNAETCA pasMmeLleHUe KOHOEHCaTOpa CHapy»Ku, a
XKMOKOCTHOIO pecuBepa eHympu noMeLjeHUA.

Hanpumep, ecnu yctaHoBka puc. 33.2 nonro He paboTana, a HapyXHaa TemnepaTtypa paBHa 6°C, To AaBreHne XUAKOCTU
B KoHAeHcaTope ana R22 coctaBut 5 Gap.

OnHaKO XWULKOCTHOI pecrBep HaxoAUTCS BHYTPU NOMELLEHUS, TeMnepaTypa B KOTOPOM paBHa 21 °C, YTO COOTBETCTBYET
LlaBINeHUI0 XUAKOCTU B pecuBepe 8,4 Gapa.
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BHumaHue! C yuemom mozo, 4mo xsiadazeHm ecez0a 6ydem KoHOeHCcUpoeambCs 8 Hauborsiee
X0J100HOU MOoyYKe, MeXXOy KOHOeHCamopoM U pecueepom Heob6xo0uMo ycmaHoeumMe obpamHbill
KknanaH (moyka 1), Ymo6bbl eocnpensamcmeosams nepemeKkaHulo Xudkocmu us pecueepa 6
KOHOeHCamop npu HepabomarouwjemM KoMmnpeccope, 8 NPOMUSHOM Cily4dae 6 MOMeHM 3alycKa
pecueep oKaxemcs nycimeiM, 4Ymo npusedem k cpabambigaHulo npedoxpaHumenbHO20
npeccocmama HL u omisiio4deHuro KoMrpeccopa.

bnarogaps Takoih cxeme B MOMEHT

3anycka AaeneHune Ha Bxoge B TPB Bcerga

5 bar (§°C
8,4 bar (21°C) 2 {6°C) OyneT paBHO MUHUMYM 8,4 Bapam (ei:nm
1 BHYTPEHHAS TeMnepaTypa paBHa 21 °C),
(2 , Oaxe ecrnu Hapy»Hasi memrepamypa

oKakemcs KpallHe HU3KOU.

R.22) OyLeT ropasfio nydlle 3anuTaH, a

| | e ucnapuTerb OKaXeTcsi ropa3fio GorbLue
HanornHeH. CriefoBaTernbHo, oH OyneT
npou3BoAMTL GorbLUe NapoB U NageHue
Brympu || Crapywu LlaBreHus ucnapeHusi byaet meHee

- 3HaYUTENBHLIM, YTO NOBLICUT

21°C 6°C XOMNoZONPOM3BOAUTENBHOCTD B TEYeHMWe
BCEro NyCKOBOro nepuoaa.

1
L LL
‘ T U _ Takum o6Gpa3oM, B MOMEHT 3anycka TPB

@

[

Fya

Pwc. 33.2 MNockonbKy ncnaputesnb Ha4yHET
nornowjatb SonbLUe Tenna, KONUYECTBO TENNa, NOCTYNaloLlee B KOMNPECCOP, Takxke BO3pacTeT.

OpnHako eduricmeeritbiM crtocobom nodnema daerierusi ¢ Yenbio obecrneyerus coomeemcemaeyrouell noonumku
TPB sBnseTca Kak pa3 BO3MOXHO bosiee 6bicmpasi nodaqa merina e KoHOeHcamop.

Ho 4TOGbI KaKk MOXHO Bbicmpee MOOHSIMb TeMNEPaTYPy XULKOCTH, HaxoasLlelicsl B KoHAeHcaTope, HeoBX0AUMO, YTOOLI
NPOM3BOAUTENBHOCTL KOHZAEHCaTOpa B ITyCK0eol repliod Gbiria Kak MOXHO HLXe.

Insa sToro B 6onbLuMHcTBE cnocoboB perynupoBaHmsa paboThl KOHAEHCaTopa UCNONB3YETCA Tako NpUeM, Kak
OMK/IoYeHue eeHmuAmopa (Touka 2 Ha puc. 33.2) B nepuoy 3anycka, NpUYeM BKITIOYEHWNE BEHTUNATOPA AOIMKHO ObITb
HEBO3MOXHEIM [10 TEX NOpP, NoKa iaBrneHne KOHAEHCaLUN HE NOLHUMETCS 1O BENMWYUHEI, JOCTAaTOMHO GOMbLLUOWA, YTOOEI
o6ecneunTe HopmanbHyto noanutky TPB (cnepoBaTeneHo, BEHTUNATOP LOIMKEH YyNpaBnsaTECA PErynUPOBOYHBIM
npeccoctatom Bl).

3TOT NpUemM MOXET ObITh YCOBEPLUEHCTBOBaH NyTEM t kK TPB

NoAOrpeBa XUAKOCTU, HaXxo[sALLelca B pecuBEpPE, C

NOMOLLbIO 3MEKTPOHarpeBaTens, yCTaHOBIIEHHOIO Ha OBpaTHLIA

HWXkHel YacTu bannoHa pecvBepa (cM. puc. 33.3). Kranaw om
3TOT anekTpoHarpeBaTent MOXET ObITE 3aeicTBOBaH YpoBehs — ‘Kaaencamopa
OOHOBPEMEHHO C 3NeKTpoHarpeBaTenem kaprepa, unm MUAKOCTY

YyNpaBnATbLCA TEPMOCTATOM, U3MEPSIOLLUM HapyXHYI0 Nosic
TemnepaTtypy, Win perynupoBaTbCa TEPMOCTaTOM, ./l/ AnexYpoHarpesaTena
U3MepSAIoLUM TEMNEPaTYPY XULKOCTU (B STOM cryyae

HENPOCTLIM BONPOCOM ABINIAETCH MECTO PaCnoNOXKeEHUS

UYBCTBUTENBLHOIO 3IEMEHTa TAKOro TepmocTaTa), Unm Puc. 33.3

YyNpaBnsATLCS PEryNIMPOBOYHLIM NPECCOCTATOM, KOTOPbIN

HanpsiMyto KOHTPONMUPYET BEMWYMHY [iaBlEHUA B pECUBEPE.

B aTux ABYx nocnefHuX cryvyasx HacTpoiika perynupoBKN areKTpoHarpeBarens AormkHa obecneumBaTe BENUYMHY
OaBrneHusl, COOTBETCTBYIOLLYI0 TeMnepaTtype He MeHee 27°C (1o ecTb 10 6ap ana R22, 6 6ap gna R12 n 6,1 6ap ana
R134a), utobbl 0becnevynTb HaoeXHbIi 3anyck.
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BesycnoeHo, kakum 6b1 HU 6bU10 NPUHSMOE peuweHue, ob6pamHbill KnanaH, PacnosioXeHHbIl Mexoy
KOHOeHCamopoM U pecueepom, ocmaemncs 6ornee yemM HeO6X0O0UMBIM.

BHumanue! Crnoco6, 3aknoyaloLuiics B NoforpeBe HaxoAsLeidcs B pecMBepe XUAKOCTU, NpeanonaraeTcs, YTo npu
OCTaHOBKE KOMMPeCccopa PECUBED COLEPXUT AOCTATOMHO GONbLUOE KONUYECTBO XUAKOCTH.

UTto6bl LOOBUTLCA STOrO, C OAHOM CTOPOHBI HY>KHO COOTBETCTBYOLL{UM o6pa30M BHECTU NnonpaBKy Ha 3anpaBrdeMoe B
YCTaHOBKY KONMUYECTBO XUAKOCTU, @ C APYroi CTOPOHLI HACTOATENBEHO PEKOMEHAYETCH OCTaHaBNMBaTbL KOMMPECCOP C
BakyyMmupoBaHnem, YTOOBI MaKCUMarbHOe KONMYEeCTBO XULKOCTU nepeBecTU B pecuBep.

M+« 0bnema OTKIIIOUEHUA KOMIT+€CCOsa B MOMEHT 3ar CKa M ¢€ 10X ¢ aHUTEJNbHbIM

npeccocrarom HJ

HesaBucumo oT BuIGpaHHoro cnocoba noagepxaHus gaenelus nutaHus TPB Ha ypoBHe, LOCTATOMHOM ANSt HOPMaribHOro
3anycka koMnpeccopa Aaxe B XONOAHOE BPEMS], MOXET CIyYUTLCS Tak, YTO HECMOTPSA Ha NPUHATHIE Mepbl, B MOMEHT
3anycka komnpeccop GyaeT OTKMoYaTLCS NPefoxXpaHuTeNnbHEIM NpeccocTaToM H.

LelicTBMUTENBHO, €CIN ANUHA XWAKOCTHOW MarncTparnu o4eHb Gonbluas unu Mexay XXMAKOCTHbIM pecnBepPOM U TPB
cyujecmeyem sHaqumerbHas pasHulia ypoeHel, BpeMS 3anoSTHEHWA XMAKOCTHON MarncTpanu MOXET CTaTb HacTOSTbKO
3Ha4YUTENbHbIM, YTO NUTaHNE UCnapuTenda B MOMEHT 3anyCKa OKaXXeTCA HeyJOBNeTBOPUTESIbHBEIM U KOMNpeCcCcop 6yIJ,ET
OTKIKoHaTbCA NpeoXpaHUTENbHBIM MPECCOCTAaTOM HJ, 3aTem BKMo4aTbCA BHOBb, O6yCJ'IOBJ'II/IBaF| HeXXenarenobHoe
noBbILLEHNE YaCTOThl LIMKITOB «MYCK-OCTaHOB» A0 TEX NOP, NOKa HE NOAHUMETCA AaBleHne ncnapeHuna.

B Takoit cuTyaLum, ecrnm Komnpeccop o6opyAoBaH YCTPOMNCTBOM, NpefoTBpallaloLMM NoBbILIEHUE YacTOThl LMKIOB
«NYCK-OCTaHOBY, 3aTyCK 8006LLe CMaHOB8LIMCS HE803MOXHBLIM, MOTOMY YTO XUAKOCTb NoJy4aeT AOCTaTOYHO BPeMeH!
LN OXINaXAeHUs! BO BPeMs OCTaHOBKM.

Uto6bl peluuTs 3Ty Nnpobnemy, HeobxoaumMo 0ornosIHLUMebHO 0bopyaoBaTh YCTaHOBKY YCTPOWCTBOM AN1A 3UMHENO
3anycka, KoTopoe Obl LUyHTUPOBaro KOHTaKTEl NpefoXpaHnTensHOro npeccoctara HI B TeueHne Bcero BpemMeHU BbIXOAa
YCTaHOBKM HAa HOMUHAIEHbBINA PEXUM.

MpuHUUNuansHaa cxema Takoro yCTponcTBa NpeacraBneHa Ha puc. 33.4. Korga samblkaloTcs KOHTakThl (1-2) 3agatoLero
TepMmocTara, ecriv Npy 3TOM 3aMKHYTbl KOHTaKTEl YCTPONCTB aBTOMaTUKUN (BEHTUIATOP UCNAPUTENS...), YNpaBneHus
(Py4HoI1 BbIKMOUaTENb «Nyck/cTon») U NpubopoB 3alyuTkl (Tennoeas 3awuta, npeccoctart BL...), Tok, npoxoas Yepes
KOHTaKThl (2-3) 3anuTeiBaeT pene 3umHero 3anycka DH (3-6), 3anyckan BpeMeHHO MmexaHuam. B aToT MOoMeHT
HopManbHO pa3oMKHyThIe koHTakTel DH (4-5) HemeaneHHO 3amblkaloTCs, @ KOHTaKT BDEMEHHOIO MEXaHU3Ma OCTaeTCs
3aMKHYTBLIM B TEYEHME 2 MUHYT, LUYHTUPYS NPeAoXpaHuTensHeli npeccoctat HA.

Taknm o6pa3om, Aaxe ecrnv KoHTakThl (3-5) NpefoxpaHuTenbsHoro npeccoctara HY pasoMkHYTHI BO BpeEMS 3anycka,
komnpeccop C npoaormkaeT paboTaTb, YTO MO3BONAET NOAHSTH AaBreHWe KoHAeHcauwu (B npeaenax AnUTENbHOCTH
NepeXOHOro pexnma, To eCTb B HalleM NpUMepe 3TO 2 MUHYTHI) U AOCTUYb HOPMarbHOTO 3Ha4YeHUs faBreHns
ncnapeHusi, obecneynBaloLLero samblkaHne KOHTaKTOB (3-5) NpeaoxpaHUTenbBHOro NpeccocTaral.

KoHeyHo, nodobHoe ycmpolicmeo He Moxem Bbimp LICI0b3068aH0, ecril npedoxpaHumernbHbill npeccocmam HL]

npueodumcsi 8 paboyee MosIoKeHUEe 8PYYHYIO.
3ameTunm, 4TO B cny4vae gedektoB oOMoTkM pene Bpemenn DH (nnoxoe P
coefiuHeHue munm obpeie 06MoTkK) KoHTakT DH (3-4) ocTaeTcss NOCTOSHHO TepmocTaT |4
3aMKHyTbIM. HopmanbHo pa3oMkHyThIn koHTakT DH (4-5), 6yay4un npy aTtom &>
pasoMKHYTEIM, MO3BONSAET U3bexaTk MOCTOAHHOTO LUYHTUPOBaHUA (XOTA Obl 1 2
cry4aiiHOro) KOHTaKTOB NpeAoxpaHmTensHOro npeccoctara HA. YcipoficTea
ABTOMATUHM,
OnucaHHoe yCTPONCTBO MOXHO YCOBEPLLUEHCTBOBATL NYTEM BKITIOUEHMWS B CXEMY vngaﬁﬂewﬂ H
a a a NPpWooPkKI
TepMocTaTa Hapy»HOW TemnepaTypbl (No3. A), koTopblil BBOAMN 6bl B AleiicTBrE N PVEOREI sauuTL!
o peaoxpa-
pene DH, Tonbko ecnu HapyHas TeMnepaTypa HMKe KPUTUHECKON BENUUUHDI Hmem,,.':..—. pH 3
(ranpumep, 16°C). ApeccocTar| . (-
Y

Ewe odHuM ycoeeplueHcmeogaHuUem smoll cucmeMbl Moxxem bbimb 0obaereHue 6 P< Zman g A
yene perie DH (3-6) HopmarbHO pa3oMKHYmMo20 KOHmakma perie komrpeccopa C ¢ 5 DH
mewm, ymobbl 00ITyCcKamb MOMbIMKY 3arlycka ImorbKo 8 MoM ciiy4Yae, ecriu B
KOHMaxkm rpedoxpaHumerbHo20 rpeccocmama HL 3amkHym (3mo UCKToyum s 3
T1o6yro MonbImKy 3ailycka, ecriu ycmaHoeka, Harpumep, CO8epLIEHHO rycmasi). ¢ bH

[& 3

Puc. 334
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34. NMPOBJIEMA NMPOAOIDKUTEJNIBHOCTU NEPEXOAHOIO PEXXUMA
NMPU 3AMNYCKE B XOJIOQHOE BPEMA

A) NMpupona npobnemol

B xonofHoe BpeMsi roaa, ecnv KOHAEHCaTop PacnosioXeH CHapyXW NOMELLEHUsA, COOTHOLLEHUE «aBreHune-
TemnepaTypa» o0ycroBNMBaET CUNbHOE NafieHne AaBreHusl, yCTaHaBNMBalOLerocs B MarucTpany HarHeTaHus
KoMnpeccopa Npu ero ocTaHoBKax. B MOMeHT 3anycka KoMnpeccopa Takoe NafeHve AaBrneHuns KoHgeHcalLn SBrsieTcs
NPUYMHOW OMPOMHBIX NPOGIEM.

[encTBUTENBHO, N3-3a OYeHb HU3KOTO AaBneHuns Ha Bxofe B TPB ncnapuTtenb 3anuTeiBaeTcsl HeYAOBNETBOPUTENBHO, YTO
NpUBOAUT K GONbLIOMY Neperpeny (xoTs TPB NonHOCTLIO OTKPLIT), B pe3ynbTaTe Yero JaBreHne ucnapeHus, a
cnefoBaTenbHO 1 XONOAONPOM3BOAUTENBHOCTE CTAHOBSTCA

aHoOManbHO HU3KUMK (M. puc.34.1).

1
L 3] CABRDBATENLHG,
MJJJ neperpeB pacTedA, &

KNBAGNPOMIBORHTE
M HOCTE TIafasTsl

4} cregoearensho, Mcna-
OfHako Tenno, nofyYyaeMoe KOHAEHCaToOPOM, sxope 8 TPE ¥ pwrens nnoxt sanutan
npeLncTaBnaer CcyMMmy mernna, 02/1oueHHO20
ucrapumeriem (‘-I'EO ABMNAETCH B MOMEHT 3anycka HUYTOXHO S
Marnoi BENUYMHOMN, MOCKOMbKY UCNapuTesb 3anuTaH o4eHb li vemneparypa sancan
M0X0), U Mernnogoao aKkeLearneHma pabomsl cxamus (HO
Tak KaK faBrneHune KoHAeHcalUun oYeHb Mano, anekTpuyeckas
MOLLHOCTb, NOTpebrsaemMas KOMNPEeCCopoOM, TakxKe
HesHauuTernbHa).

Ho Oasnentte kondencayiiu (a ciedoeamenvHo, Oaelieniie HoOOaull 6

TPB), catoscem noOHsmbCsi MOILKO 6 MOM ciiviae, ecail

Konaencamop KAaK MOJCHO 6blC‘ﬂIp€€ ROnvHin MakcliMaivhoe

KOJI4Yecmeo menna. 3) CheRoBaTeNLHD,
HagrReHye Ha

|rr-l‘]lll-l-llllllhlllil'." ; ',qaa,:;'ﬁcnap&'uﬂ
CreraIEibHY, - A
AOEN. KOMLICHCTIME )

IR
1! Tesneparypa
MUAKGCTN

Takum obpa3som, 3arnyck e Xoro0Hoe epemsi eoda
cornpoeox0aemcs criedyowLmMU MpomuUeopeyLUebiMU
o6cmosimernbcmeamu:

« C 0fjHOI CTOPOHbI, HEOBXOANMO KaK MOXHO BbiCTpee Puc. 34.1

nepeaatb KOHAEHCATOPY MakCUMaribHOE KONIMYECTBO TEMMa, a U3-3a HU3KOW HapyXHOW TemMnepaTypbl KOHAEHCaTOP
CTaHOBUTCA nepepa3mepeHHbIM.

« C Opyroit CTOPOHbI McnapuUTenb (KOTOPbLIA ABNAETCS OCHOBHLIM NOCTaBLYUKOM Tensa B KOHAEHCaTop) NOrmnoLaeT o4eHb
Mario Tenna, Tak Kak OH Nioxo 3anuTaH !

CnepoBaTerntHo, peLleHne 6yIJ,6T 3aKno4yaTbea B TOM, YTOOBI Halimu npuemM, KOTophIit Obl KaKk MOXHO 6orbLUe CHU3WIT
MOLLHOCTb KOHAeHCaTopa Npu 3anycke B XONoAHOE BpeMA.

TonkbKko B 3TOM CIy4Yyae TO HUYTOXHOE KONMYECTBO TeNNa, KoTopoe Nony4yaeT KOHAEHCaTOp, NO3BONSET 6bICMpPo MOOHAMb
TemnepaTypy (U AaBrNeHne) XUAKOCTU 1 obecneunts HopMmanbHoe NutaHue TPB.

MHaue npun 3anycke HU3KOE faBrieHME TakK ynageT, YTO KOMNPECCOp HaYHET BakyyMUpoBaHUE HU3KOHAMOPHOM YacTu
KOHTYpa W OTKIIOYMTCH NpefoxpaHnTernbHbIM npeccoctatom HZL.

MpumeuaHue: npaeaa, LWyHTMPOBaHWE KOHTAKTOB NpeccocTara HI ¢ NomMoLblo KOHTaKTOB perie BpeMEHU NO3BONAET
nabexarb HEMeZLNIEHHOMO OTKITIOYEHNA KOMMNPEeCccopa ITUM NPECCOCTaTOM NMPU HWU3KMX HapyXHbIX TemnepaTtypax (Cu.
pasdern 33. [Npobriema 3arycka KOMIPeccopoe rpu HUSKUX HapyXHbIX memnepamypax.).

Ool-ltll(o, HYJiCHO, ymobwl npu IMOoM KAK MOIICHO 6blcmpee 8blpoCciio oaeierHue Kondeﬂcauuu, UHa4e oaenierue ucnapenus no-

NPpeIHCHEMY OCHIAHENICA He0oCmamouHbiM U RO UCMedeHIUNU ylelHOBJleHHOIZ spmennoﬁ 3a0ep.7fc1<u npeooxpaﬂumellbﬂblﬁ
npeccocmant Hﬂ 8Ce-MAKU OMIKJUOYUN KOMBpeccop.

34. MPOEBNEMA NMPOAOIKUTENBEHOCTU NEPEXOOHOIO PEXXUMA MNMPU 3AMYCKE B XONOAHOE BPEMA
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B) PeweHue npobnembli

CyLecTBYET MHOXECTBO TEXHUYECKMX MPUEMOB, NO3BONAIOLLMX obecneuntb perynmpoBaHvue aaBneHnAa KoHgeHcalunuy,
BO3[€ENCTBYS nnbo Ha pacxon Bo3ayxa, nunbo Ha NoBEPXHOCTb TennoobmeHa KoHAeHcaTopa.

Cpeau TeXHOMOMMiA, UCTIONB3YIOLMX M3MEHEHWUE pacxoaa Bo3ayxa (BO3AeliCTBMEM Ha BEHTUNSATOPLI UMK 3a CHET
MCMONb30BaHUA 3aCOHOK, pa3MeLjaeMbiX B BO3AYLUHOM NOTOKe), NPUMEHEeHUe 3acnoHoK obecneymBaeT Gonee GbICTpbIi
BBIXOZ, Ha PeXnM, TaK KaK orpaHUyMBaeT eCTECTBEHHYHO KOHBEKLMIO BOKPYT KOHAEHCaTOpa BO BpeMs 3anycka.

Opyrum  cnocoGoM  ABMSIETCS  MCMNONb3OBaHWe CrneluanbHOro perynstopa AaBneHus KoHaeHcauun (cM. puc. 34.2) Ha
BbIXOZle U3 KOHAEHCcaTopa, NO3BONSAIOLLENO TakXe COKPaTUTh NPOAOIMKUTENBHOCTE NEPEXOLHOMO peXxmMmMa Npu 3anycke
3a CYET OL4HOBPEMEHHOrO UCTIONb30BaHNS ABYX PasrnuuHbiX SO EKTOB.

C ofHOli CTOPOHBLI CHLKaM [08EPXHOCME MeroobMeHa, C NOMOLLbIO 3aTOMNNEHUA KOHAEHcaTopa XUAKUM
XNaAareHToM (4TO OQHOBPEMEHHO faeT NPeUMYLLECTBO B YIyYLUEHUM NpoLecca NepeoxNaxaeHus XUAKOCTH), ¢ APYroi
CTOPOHbI yripaersiom pabomoli KOHOeHCamopHo20 eeHMUIISIMOopa NOCPEACTBOM pPerynupyloLlero npeccoctarta B,

CHmXeHNe npousBoaUTENBHOCTU KOHAEHcaTopa, AOCTUraeMoe Npu obbeanHeHUN aTHX ABYX cnoco6oB, NO3BONSAET
OYeHb 6bICTpO NOAHATL AaBrieHne KoHaeHCalun B MOMEHT 3alyCkKa.

OCTaHOBKA BEHTWNATOpA... <o CHMIKEHME
TennooEGMeHHoR
NOBEPXHOCTH-..

Perynatop
AapneHHsa

RoHnen-
CaAllHH

= bBrnicTphlit BRiXOL
HA PeXMM...

Puc, 34.2
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35. PEIN'YnmPOBAHUE PABOTblI KOHOEHCATOPOB C BO3AQYWHBLIM
OXNAXAOEHUEM C NMOMOLLLIO PEINYNATOPOB OABJIEHUA
KOHOEHCALIUA

Cpeau pasnuyHbIx cnocoboB, UCMONb3YEMBIX AFsi perynupoBaHna AaBreHns KoHAeHcaumMm npu nageHun HapyHO
TemnepaTypbl, cNoco®, OCHOBaHHLIA Ha NPUMEHEHUW MTMAPaBIMYECKOro perynaTopa, PerynmpytoLero pocT AaBneHus Ha
BLIXOAE 13 KOHAEHcaTopa No3BonsieT obecneunts Hanbonee OLHICTPLIN BLIXOA Ha pexuM. OdHako criedyem umemse 6
euldy, 4mo amom crocob serissemcsi 00HUM U3 Hauboriee CrioXHbIX, M0 MOHMaXy U Hacmpolike.

B ocHoBy 3TOro cnocof6a NoNOXEHO CHIDKEHNe NOBEPXHOCTU TennoobmeHa KOHAeHCaTopa 3a CYET NoabeMa B HEM
YPOBHSA XUAKOCTU NpU NageHnn aBreHns KoHAeHcaumn (Korga yMeHbLAETCH HapyXHaa TemnepaTtypa unu nagaet
TennoBas Harpyaka B oxnaxgaemom nomewrjeHun). CHUXeHne Tennoo6MeHHoM NoOBEPXHOCTH, CI'IOCO6CTByF|
nepeoxnaxgeHunto XNAKoro xnagareHta, npnBoAuT K yMEHbLLEHUIO NPON3BOAUTENBHOCTU KOHAEHCaTOopa N NoAbLEMY
AaBlieHUA KoHaeHcalnn.

Ins 3Toii Lenu moryT ObITh MCNONbL30BaHEl MO0 TPEXXOAO0BOIN PerynsaTop, NpeiBapuTensHO HACTPOEHHKI Ha 3aBofe
(Hanpumep, SPORLAN OROA vnun ALCO HEADMASTER cepun HP...), nn6o komOuHayma n3 perynupyemoro
OBYXX0A0BOIo perynsaropa v gudpdepeHyunansHoro knanada (Hanpmmep, DANFOSS KVR+NRD nnn SPORLAN
ORI+ORD).

IIpu yemanoske pe2yasimopos neobxooumo cHipo2o cobaooants UHCHPYKYUl paspabontyuuka, unaie
BO3HUKAEH! CEPbE3HASL ORACHOCHTL NOSIBNENISL HEUCHPAGHOCHET, YCIPAHeH e KOMOPbIX HOTHOCHTIBIO
JONCUMCSL HA NAEYH PEMOHNIHUKCL

A) lcnonb3oBaHUe TPEXX0A40BOro perynaropa, npeaBapurenbHO HAaCTPOEHHOro Ha
3aBoge

Ha puc. 35.1 nokasaHa cxema yCTaHOBKU TPEXXOAO0BOIO KranaHa ¢
npeaBapuTENbHOI 3aBOACKO HACTPOKOW.

Ecnu gaeneHve HarHeTaHusi KoMnpeccopa (KOTopoe NoAaeTcs K LWTyLepy
3 knanaHa) NagaeT HuXe BeNUYMHLI, OTPErynupoBaHHoii Ha 3aBoge,
npoxoA 1 KnanaHa 3aX1MMaeTcs Y BLIXOA U3 KoHAeHcaTopa
nepekpeiBaeTcs. Mpu 3TOM NOCTYNIIeHNE XULKOCTU B pecuBep
orpaHUYMBaEeTCs U ee YPOBEHb B KOHAEHCATOPE HauUHaeT NOAHUMATLCS,
yMeHbLIaa TennooGMeHHYI0 NOBEPXHOCTL MEXAY BO3AYXOM U
XNajareHToMm.

Uem GonbLue 3akpbiBaeTca npoxod 1 knanaHa, Tem GonbLUe ropsumnx
rasoB Yepes NPoxoabl 3 U 2 NocTynaeT B PECUBEP, YTO NPUBOAUT K POCTY
TemnepaTypbl XUAKOCTU B HEM U, CreloBaTeNbHO, NOBLILLEHWIO LaBreHus
B HEM.

Fuc. 35.1

Onga K22, Hanpumep, perynatop HacTpamMBaeTCa Ha 3aBOAE Takum
obpa3om, uTobbl Npy aaeneHnn Huxe 12,5 6ap npoxozg 1 6biN NOFNHOCTLIO 3aKPLIT, @ NPoXoAbl 3 U 2 6binNn cBo6oAHLI
(B pecvBep Torga OyaeT nocTynaTh TONBKO FOpsYmii ras).

Mpwv faBneHum ebitie NpuMepHo 14,5 Gap npoxoa 3 KnanaHa NOyHOCTLIO 3aKpLIBaeTCs, NpeaoTBpaLyas NocTynrneHne
rasa B pecuBep. B TakoM COCTOSIHUM COEAVHSIIOTCS Mexay coboi npoxofbl 1 1 2, uTo obecneumBaeT HopMarbHyt0 nogady
XUILKOCTW B peCUBEP U NPOLECcC NpoTeKaeT Tak, Kak ecni Gl 3TOro perynstopa He GbIro.

BesycnoBHO, B cury SIMHEAHOCTW HACTPONKK, PErYNATOP MOXET HAaXO4UTCH B nobom u3 NPOMEXYTOUYHBIX MexXJy 3TUMU
OBYMS KpailHUMKW NOSTOXXEHMAMU COCTOAHUN

.35. PEMNYNMPOBAHWE PABEOTbI KOHOEHCATOPOB C BO34YLUHBIM OXNAXIEHVEM C NMOMOLLBIO
PEMYNATOPOB AOABITEHNA KOHOEHCALIMA
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B) cnonb30BaHUe perynupyemMoro AByxxogoBoro perynsaropa u
anddepeHUManNnLHOro KnanaHa

Ecnv gaBneHvne KoHAeHCaLUN NagaeT Himke BenuinHel, 06yCnoBrneHHo HacTpokoi knanaHa (no3.1 Ha puc. 35.2),
NpOoXof XUAKOCTU U3 KOHJEHCATOpa B PECMBEP HaYMHAET NEPEKPLIBATLCA

YuakocTb He MoXeT Gonblie GecnpensiTCTBEHHO NPOXOAUTL B
pecuBep, ee yPOBEHb B KOHAEHCaTOpe NoAHUMAaETCs,
BbI3bIBas OZ]HOBPEMEHHO CHUXEHUE NMOBEPXHOCTK
TennoobmeHa.

MNockonbKy Npu 3TOM U3 pecrBepa NPOAOIMKaeTcs
NOCTYNJIEHNE XUAKOCTU Ha BXoA B TPB, flaBneHne B HEM
HauyMHaeT Nafath (Tak Kak pecuBep nepecTaeT nony4yartb
HKMOKOCTL).

Korzia paBneHne B pecvBepe yNazeT HKE faBNeHUs
HarHeTaHus NpUMepHo Ha 1 6ap, anddepeHynansHbIR
obpaTHbIi KnanaH (no3.2) oTKpLIBAeTCs U NepenyckaeT B
pecvBep ropaunii raz 3 MarucTpanu, 4To NpUBOAUT K Puc. 35.2
NOBLILLEHUIO AABIEHNA M TEMNEpaTYpLl B pECMBEPE.

Takum o6pa30M, npu robom criocobe NPUHLMN PeErysiMpoBaHUSa OCTAeTCA UAEHTUYHBIM U OCHOBaH Ha OTCREXUBaHUU
nageHusa aaeneHua KongeHcaymn. MNpu sTom:

« C 0HOIA CTOPOHHI, 32 CHET YMEHBLLUEHUSA NOBEPXHOCTH TennoobmeHa co3gatotcs YCIOBUA, 6J'IaFOI'IpI/IF|TCTByPOLL|I/Ie pPoCTyY
AaBleHnA B KOHAEeHCaTope,

= C opyroii CTOpOHLI, 3a CYET Nepenycka ropsayero rasa B pecmBep, B HEM NOBLILLAETCH TeMnepaTypa XUAKOCTU U
naerneHue ee nogaun B TPB.

Korga faBrneHne KOHAEHcALUM BO3pacTaeT U CTaHOBUTCS Gorblue BENUHUHEI HACTPOWKM (HanpumMep., B npolecce
paboTHl), PEryNATOP OCTAETCA NONHOCTBIO OTKPLITEIM U GeCnpensTCTBEHHO NPOMYCKAET XUAKOCTb B peCUBED (CUCTEMa
camoycTpaHsioLasncs).

35. PEMYITMPOBAHWE PABEOTEI KOHOEHCATOPOB C BO3QYLUHLIM OXNAXAEHWEM C NOMOLLLIO
PEMYNATOPOB AOABJITEHNA KOHOEHCALIMA
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36. PEN'YNMPOBAHMUE C NOMOLLBIO PEINYNATOPA OABJIEHUA
KOHOEHCALIMN: AHANU3 HEUCINPABHOCTEM

Mcnone3oBaHue cnocoba perynmnpoBaHunA pa6OTbI KOHAEHCaTOPOB C BO3AYLLUHBIM OXnaXxXaeHuem npu nomMoLyu
pPerynAaATopoB AgaBreHna KoHaeHcaLlnn Tp66yET cobnoaeHna MHOTOYUCTIEHHbIX NPeAOCTOPOXHOCTEN KaK NpW MOHTaxe,
TaK U B XOL,Ee HACTPOMKK U aKCnnyaTauum CUCTEMBI.

PaccmoTpum pasnuyHbie fedekThl, ONacHOCTb BO3HUKHOBEHUST KOTOPbIX NOABSETCA NpW HecobnioLeHUN onpeaenerHbIX
TpeboBaHuii.

A) MNpobnema 3anpaBKku XnNagareHTOM U eMKOCTU pecuBepa

B 31MHee Bpems perynsaTop AaBfeHna KOHAEHCaL MM NO3BONAET

NPOTUBOLENCTBOBaTL MEPEPasMEPEHHOCTU KOHAEHcaTopa,

o0ycnoBrneHHol HU3KOI Hapy»XHOW TeMnepaTypoit, yMeHbLUas KonpeHcarop
NoBepPXHOCTL TENNooOMeHa. YMeHbLUeHMe TeNNOOOMEHHOM AanoriHeH
NoBepPXHOCTU NpeANoNiaraeT r108kiLUEHLIE YPOBHS XKUOKOCMU B HHAKOCTBID. .

KoHZeHcaTope, Tem BornbLuee, YEM HUXKE ONMYCKaETCA HapyXHas
Temnepatypa. Vimes e eudy, Ymo ripu 3momM XUOKOCMb OOImKHa
Haxo0umbcs makxxe e pecugepe, 8 XUOKOCMHOU Maaucmparu U 6
ucrnapumerne, Mbl MOXeM 3aK/TioYuUmb, Ymo 3arnpaeka ycmaHoeKU

«-OCTATHH KKOKOCTU B

XrnadaseHmom 3umoll dormkHa bbimpe boriblie, YeM riemom (Cm. pecuBepe

puc.36.1). Puc. 36.1 I

Ocrarku I | | @ :

WHOKOCTM B}
KoKkAeHcaTope... {Y

1

JNeTom npu NoBLILLEHUM HAPYXHOK TeMnepaTyphl LaBneHue
KOHAEHCaLWK TOXe pacTeT.

PocT faBneHns koHgeHcaumMm NpMBoAKWT, NO Mepe OTKPLITUA
perynAatopa gaBneHna KoHaeHcalun, K OnNOpoXHEHUIO
KOHAEeHCaTopa, yBENTUYEHUIO Tenno-o6MeHHoM NoBEPXHOCTU C
L|€Nb0 BOCCTaHOBSIEHUSA HOPMaSTbHOW NPOM3BOANTESNBHOCTH
KOHAEeHCaTOopa N 3anoJIHEHUIO pecnBepa.

«-PECHEED AOMXeH BMEULATE CnepoBaTerbHO, pecuBep A0IMKeH ObITb CNOCOGHBIM
M3NLLIKK 3anpapku HakannueaTb U3NWLLKW 3anpaBky (cMm. pHUc. 36.2).
Pwc. 36.2

Ecnu XuokocTHOM pecuBep CrviIKoOM man ?

Mbl yBUgenu, 4To NETOM XWUAKOCTHOIW pecuBep LONOSTHUTENBHO K O6bl‘-IHOMy cogepXxXuMomMy AOJmKeH BMeLaTb Te
M3STULLKK XKUOKOCTK, KOTOPLIE 3UMOI HaxOL4UNUCE B KOHAEHCATOPE:
crepoBaTeribHO, pecuBep AOIMXeH NMeTb AOCTaTO4vHO 6OJ'IbLIJyPO BMECTUMOCTb.

Ecnu pecuBep CrivLKOM mars, NIETOM OH

AacEnenve KORASHCALV B A3BNEHAE KOHAGHCALWM
MMA: opme NETO: guipocno OK&XKETCH NOSHOCTHLIO 3aruTLIM U B
koHaeHcaTope ByfeT ocTaBaThes ele
CIMMLLKOM MHOTO XWUAKOCTU, YTO NpuBeaeT K
t CHIDKEHUIO NOBEPXHOCTN TennoobmeHa,
= aHOManbHOMY POCTY AiaBneHust KOHAeHcaLun 1
HeXernaTernbHOMY OTKITIOUEHUIO
- KoMMpeccopa NpefoXpaHuTernbHbIM
-t B 36.3
npeccoctarom B[] (cm. puc. 36.3).
PECUBEP CITMLLIKGM MAN
| Puc. 36.3
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Taknm o6pa3om, ecrnn 3a4eliCTBOBaH YCTaHOBMEHHEIN B KOHTYPe perynsTop AaBneHus KoHAeHcauun, HeobxoamMmo,
YTOGHI XULKOCTHOI pecrBep UMer 0GbeM, OCTATOMHLIA ANS pa3MeLleHUst B HeM NOSHOM 3anpaBku YCTaHOBKM, BKITlOYas
3anpaBky KOHLeHcaTopa.

B npomueHOM ciiydae HeO0OX0O0UMO 3AMEHUNb pecueep Ha 06pa3eu bonviteil ealkocHL.

Ecnu HeAOCTaTOuYHO KONMUYECTBO 3anpaBJSiEHHOIO XnagareHra?

Ecnv neToM 1 B pecuBepe 1 B KOHLeHCaTope AOCTaTOYHO XNafareHTa, paboTa yCTaHOBKM NPOXOAUT HopMaribHo. OfHaKo
No Mepe CHIKEHUS! HapyXXHOI TeMnepaTyphl PerynsTop HauyHeT NepekpbIBaTh Noaayvy XULKOCTU U3 KOHLeHcaTopa B
pecuBep, yMeHbLIas NOBEPXHOCTL TeNNOOOMeHa ¢ Lenblo COXpaHeHUs AaBreHnsi KOHAEHCaUMU B HOPMarbHBIX
npegenax.

IIpu smon éce 6onvitte HCUOKOCHU OCIAEHICS 6 KOHOEHCAMOpE 1 6ce MeHbiile ROCHIVRAEn 6 pectigep, co30a6as1 6 HeAl HeOOCHAMOK
IHCUOKOCHIIL.

HaKOHELl, MOXET HaCTynnuTb Takom MOMEHT, Korla ypoBeHb XXKMAKOCTU B pecuBepe NOHUIUTCA HACTOJbKO, YTO OroJIuTCA
norpy>xeHHaa B HeEro 3a6opHaH pr6Ka, KNOKOCTHaA NMMHUA nepecTaHeT NoaANnnUTeIBaTbCA XKUAKOCTBIO U 3anONHUTCA
napamm.

B pesynbtate TPB He cMmoxeT 6onbLue npomnyckaTk AOCTaTOMHOE ANS COOTBETCTBYIOLLER 3anuTKM ncnapurtens
KOJTM4eCTBO XNnajareHTta, N yCTaHOBKa OY€Hb
6bICTpO OTKITIOHUTCA NpeaoxXpaHUTENbHBIM
Bl » H B HOopMe BO v HO nagavwt  npeccoctatom HL.

0 ©

Takum o6pa3omM, 3anpaBka XnafareHTom npu
Hanuuuu perynatopa faBrneHuns
KOHAEHCaLWUN MOXET oKa3aTkCs
JOCTaTOYHOM AN neTa, HO HEAOCTaTOUYHOM
NS 3UMbl, 4To ByaeT NpuBOAUTE K
OTKIIOYEHWIO YCTaHOBKU

.:‘1']_”'_3'.—_ 1

) HEXBATKA XNAJIATEHTA B npenoxpaHuTeneHelM npeccoctatom HI (cm.
TIPEACTABNRETCA AOCTATOMHOM PECWUBEPE puc. 36.4).
Puc.36.4 CnepnoBaTenbHO, Hanuuune perynaropa

LaBneHust KoHaeHcauumn TpebyeT, YToOLI
3anpaBka XoNo4WUINBHOI YCTaHOBKU Obifia CyLeCTBEHHO BhiLLe HOMUHASBHOM C LieNbo COXpaHeHWst LOCTaTOMHOro
KONMUYeCTBa XUAKOCTU B PECUBEPE U UCNapuTene, AaXe eClu 3UMOIA KOHIEHCaTOP OKaXeTCs NONMHOCTLIO 3anoSIHEHHEIM
KUIOKOCTBIO.

lpu ucnone3oeaHuu peaynsmopa 0aeneHuss KOHOeHcalyLUU, KaK rpaeurio, NpUHUMairom, Yymo nompebHas sanpaeka
Xrnadas2eHmoMm MOXKem cocmaerismb 00 0eyKpamHOoUl HOMUHaIbHOL 3arnpaeKu.

3anpaBkKa xJiagareHToM U eMKOCTb pecuBepa. 3akrtoyeHue.

B sakrntoueHre chopMyrMpyemM OCHOBHEIE TPeGOBaHUA K 3anpaBke xNafareHTa M eMKOCTU pecuBepa. UToGH oGecneymnTb
HopMarbHyto pabGoTy YCTaHOBKM B NMtoGoe BpeMs rofa, ee 3anpaBky criefyeT NPousBoAMTb 3UMOI NPU HaPYXHOIA
TemnepaType, N0 BO3MOXHOCTU Hanboree GrM3Koi K MUHUManBHOM TeMnepaType, NpK KOTOPOIA AoMKHa paboTaTk
yCTaHoBKa.

LononHuTeneHO K 3TOMY pecuBep AOIMKEH UMETL Takue pasmeptl, yToObLl B HEM MOra yMeLljaTbCA NoJIHaaA 3anpaBKa
YCTaHOBKU XJTafareHTOM, eK/toqasi ece codepxumoe KoHOeHcamopa.

BesycnoBHO, Ha yCTaHOBKax, HE UMEIOLLMX peCUBEpPa, HESNB3SA HU B KOEM ClyYyae MOHTUPOBaTL CUCTEMY PErynNUpoBaHns ¢
NOMOLLLIO peErynaTopa AaBrieHUs KoHgeHcayun (€Crn TONbKO He nobaBneHa gocratoyHas €MKOCTb).

3amemum, Yymo e Hacmosiujee epemsi Habmodaemcsi meHAeHUUs1 K cO30aHUI0 YCMaHOEGOK C 803MOXHO 6onee
HU3KUM colepiaHuem xnadazeHma, 2/1aéHbIM 06pa3oM u3-3a npobiieM, cesiaaHHbIX C 3a2pPsi3HeHUeM
OKpyxarouwell cpedbl U CMOUMOCMBIO 3MUX X/TadazeHmoe, No3MmomMy cucmeMb! peaynupoeaHusi npu noMowu
peaynsimopa 0aeneHusi KOHOeHcayuu e danbHeliwem 6yOym UCNONBL306aMbCsl 6Ce MeHbUIe U MeHbLUe.

OfHaKo, NOYTU BCe MBI ClbILLANM pasroBopbl 0 Tak HasblBaeMbIX «MPOKNATHX» XONOAWIBHBIX YCTAHOBKaX, B KOTOPLIX
3UMOIi He[loCTaeT XnaaareHTa (M PEMOHTHUK BHIHYXXEH 103anpaBnsTk YCTAHOBKY), a NeToM HabniogaeTcs ero U3bhIToK
(1 Toraa HyXHO CrMBaTL YacTb 3anpaBKu).
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MpenwecTByowmne OObsICHEHUSs! MOrYT NOMOYb B MOHUMaHUKN NPUYMHEI STOW PasHOBUAHOCTU AeEKTOB U, MOXET ObITb,
HaiiT cnocob ux KapAWHalribHOro yctpaHeHus.

B) NMpobnema KOHOEHCATOPOB, PACNONTOXEHHbLIX Had KOMMNPecCcopamMu.

Korpa komnpeccop fomkeH paboTaTb 3MMOiA (xonogunbHele kKaMmepbl, MallMHHbIE 3anbl IBM...), To ecTb Npn oYeHb
HU3KUX HapPY>XHbIX TEMNepaTypax, NepepasMepeHHOCTb KOHAEHCaTopa MOXET CTaHOBUTLCH OMEHb 3HaYUTENBHONW U3-3a
TOro, YTO OH BEIOUpaeTCA AN siemHell HapyXHOIW TemnepaTypel.

UTo6bl yCTpaHuTE 3Ty BPEMEHHYIO NEpepasMePEHHOCTL U NOAAEpXaTb
Ha HopManbHOM YPOBHE iaBfieHUE B XMAKOCTHOR Maructpanu ans Yposent
obecneveHusi ctabunbHoit nognuTkn TPB, perynatop AaenexHus “:f;ﬂmm
KOHZAEHCaLUWN [OIMKEH CUMNBHO CHU3WUTE NOBEPXHOCTb TEMNOOOMEHa

KOHZeHcaTopa U YMEHbLUATh ee TeM GorbLUe, YEM HUXE Hapy»KHas
TemnepaTtypa.

Takum o6pa3om, YeM Gorblue NafaeT HapyxHas TeMnepaTypa, TeM
BbILLEe NOAHUMAETCS YPOBEHb XUAKOCTU B KOHAEHCATOpe (CM. puUC.
36.5).

B npepaene npu odeHb HU3KOI Hapy>XHOI TeMNepaType YPOBEHb G
XKNILKOCTU B KOHZIEHCATOPE MOXET NOAHATLCSA HACTOSBKO, YTO folaeT j '
LlO BEPXHel TOUKU KOHAEeHcaTopa U TpyOKM NoABoLAa K HEMY FOpsiumx
rasoB (B OCHOBHOM, NS KOHAEHCATOPOB HEGOSBLUOM BLICOTHI U
pacnonoXeHHbIX FOPU3OHTANBHO).

MRAKCLTH,

OYEMBb HHU3KAA HABYHHAR & KOMnpeccop
TEMMEPATYPA

Puc.36.5
B 3TOT MOMEHT XMOKOCTb NOA AEACTBMEM CUNMbI THXECTU MOXET faxe

CTeKaTb B HAarHETaloLLy0 NMNONOCTb NOJ10BKU 6noka LMAVHLAPOB KOMMNpeccopa MO HarHeTalLwel Mmaructpanm.

BoaBpaT XWAKOCTU B FONoBKy Grioka MOXeET B 3TOM cryyae NPUBECTU K MEXaHUYECKUM NOBPEXaeHUAM B peayrnbTaTe
ruapoyaapa (rnaBHbIM 06pas3oM, K NOSTOMKe KranaHoB).

Bo n3bexaHne Takol onacHOCTU HacTOATENbLHO pekoMeHAyeTcA NMnbo ycTaHoBUTL 0OpaTHEINR kranaH Ha BXOAE B
KoHAeHcaTop (cM. No3.1 Ha prc.36.5), NMbo cam BXOA BLIMNONHUTE B BUAE NupoobpasHoro korieHa (no3.2), ocobeHHo ecrnu
KOHZEHCaTOp pacnorfioXeH Haz, KOMNPECCOPOM, @ yCTaHoBKa 06a3aTeneHo omkHa paboTaTk Npu 04YeHb HUBKUX
Hapy>HbIX TeMNepaTypax (CrefoBaTeSlbHO C CUINbHO 3aIUTEIM KOHAEHCATOPOM).

Ycmanoeka nupoobpa3Ho20 KoseHa (unu obpamHo20 KjianaHa) Ha exo0e e KOHOeHcamop siensiemcsi
HauJly4duwium crnocobom npedomepauleHus eosepama xudkocmu e 20510eKy 6110ka, ecrnu paboma
KOHOeHCamopa pea2ynupyemcs npu noMouwu peaynsmopa 0aeneHust KOHOeHcauuu, a cam

KOHOeHCamop pacrnosioxeH Ha0 KOMMPeccOopPOM.

OfHaKo B TOM Crydae, Koraa pasHOCTb YPOBHEN MEXZY KOMMPECCOPOM 1
KOHAEHCaTOPOM NpeBbILLAET 3 MeTpa, BO3HUKAET eLle ofHa npobnema.

DelicTBMTENBLHO, XONOAUNBHOE Macno n3-3a 6rM30CcTU Mo CBOCTBaM K
XNapareHTam, HaxoAUTCA B NOCTOAHHOM ABWXEHUU B Marncrpanu
HarHeTtaHuA.

Korga komnpeccop oCTaHaBNMBaETCA M ra3 nepecTaeT UMpKyNnMpoBaTh,
Macro noj AENCTBUEM CUSTbI THKECTU CTEKAET B HarHETaIOLUIA KONNEKTOP.

Uem Gonblue BeicOTa MarmcTpanu, Tem bonblue Mmacna 6yneT crekaTb 1
HaKkannueBaTbLCs B rorioBke 6roka (cM. no3. 2 Ha puc. 36.6).

e e e T e

Ecnu pasHocTb ypoBHeii (Bbicota H Ha puc. 36.6) npeBbillaeT 3 MeTpa, TO
3KCNepMMEHTaMN YCTaHOBIIEHO, YTO KONMUYECTBOM Macria yXe Hernb3da Oyner
npeHebperaTh.

KHOKoCTL

Bornee Toro, ecnu HarHeTaroLWii NaTpyGoK NPOXOAUT Yepes XONOoLHbIN
y4acToK (a 3TO O4eHb YacTo ObIBaET, Korga KOHZLEHCaTOp HaxoAUTCA
CHapy»M, a KOMMNPECCOP BHYTPW MNOMELLEHMSA), MPU OCTaHOBKE KOMMNpPeccopa XNajareHT MOXET KOHAEHCUPOBaTLCS B
HarHeTalwLlel marnctpanu (nos.1 Ha puc.36.6).

Puc. 36.6
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CKOHAEHCUPOBaBLLaACA XUAKOCTb TOYHO TaK e CTEKaeT B rofioBky Orioka nof AelCTBUEM CUNbl TSXeCTU, 006a6/1ssiCh K
yXe HaxoasiLeMycsl Tam Macry.

TaKoe cKoMnrieHne CKOHAEHCUPOBaBLUENCS XUAKOCTU M Macha NPUMBOAUT K ONacHOCTU NONOMKM KNanaHoB npu
nocrnegytoLlem sanycke komnpeccopa.

Utobbl n3bexaTtk 3TO ONacHoOCTU, rMaBHbLIM 006pa3oM, Korga pa3HOCTb YPOBHEN NpeBbILLaeT 3 MeTpa, Heo6XoAUMO B
HWXHel YacTu BocxoasLero TpybonpoBoaa pacnonoXutb NMpoobpasHyto NOBYLLKY XUAKOCTW (MacrnonogbeMHYIO NETIIO)
(noa.3).

KunpKkocTe, KOTopas CTekaeT Tyga Npu 0CTaHOBKE KOMMpeccopa, O4YeEHb 6bICTpO 6yIJ,ET nepekadyaHa B KOHOgeHcaTop 6e30
BCAKOIro pucka ana KnanaHoB, KOrga KoMmnpeccop 6yIJ,ET BHOBbL 3alylLl€H.

MpumeyaHue. HekoTopble NpeanoYnTaloT yCTaHaBNMBaTEL Ha HarHeTaloLeil MarncTparni o0paTHbIi KrianaH (Kak MOXHO
Lanblle OT KoMnpeccopa, YToGbl U3bexaTb ero «apebearay) Ans NOMHOro UCKMIOHEHMS] ONacHOCTU HAKOMMEHUS XUAKOCTU
B rOJIOBKE.

OfHaKO HY>HO HanOMHUTb, YTO O6paTHbII7I KranaH co3faeT AONOSTHUTENbHBIE NOTEPU AaBNEHUA B HarHeTaloLel
MarucTpanu (Co BCEMU BLITEKAIOL UMUK U3 STOMO HEXeNaTerbHbIMWM NOCNEACTBUAMM).

Bonee Toro, NOCKOSbKY KnanaH SBRSETCH MeXaHUYecKol CUCTEMOi ¢ MOABWKHBIMI STIeMeHTaMm, CPOK ero cnyxobl 6ynet
Kopoue, YeM Y MPOCTON KOHCTPYKLMUKM C ABYMS NTMPO0GpasHbIMUY yYaCTKaMu.

C) Npobnema koHOeHcaTopa, bonee XxonoagHoOro, YeMm pecusep

HMOroCTh NEPEMEIAETEA K HaHGOTIOs XONODAHOW TOUKE

N KoHAEHCaTopOoB, PErYNIMPYEMbBIX C MOMOLLbIO TPEXXOL0BOMO [ eSS '
perynstopa fiaBrneHuna KOHZEHCaLUWN CYLECTBYET €Lle ofiHa i :
OMNacHoOCTb, KOTOpas MOXET BO3HUKHYTE B TOM Cryvae, ecnm
KOHZEHCaTOp CTaHOBMWTCH XONOAHEE, YEM pecUBEp (Hanpumep,
3MMOIA, Korga KOHAEHCATOPp HaxXOAUTCH CHapYXK, & PECUBED BHYTPU
nomeLyeHus).

Korga KoMnpeccop OCTaHOBIIEH, U3-3a HU3KOM Hapy»XHOW
TemnepaTypbl KOHAEHCATOP ObICTPO OXNaXKAaeTcs W faBrieHne B

HeM NajaeT, NPMBOAA K 3aKpbITHIO Npoxofa 1 perynatopa KOHOEHCATOP
JLaBneHvsi koHgeHcalum (cMm. puc. 36.7). XONOAOHEE, YEM
Ho 3akpblBasi Npoxof XUAKOCTW U3 KOHZEeHcaTopa, KnanaH PECUBEP
OOHOBPEMEHHO COeAUHAET TENNbI/ pecUBEP U XONOAHbIN BXOA B Puc. 36.7

KoHzAeHcaTop. Torga XuLkocTe U3 pecrBepa B COOTBETCTBUM C
NPUHLUMNOM XONoAHOW CTeHKW BaTTa HaumMHaeT nepemelLlaTbecs B KOHAEHCATOP (CornacHo cTperikam Ha cxeme puc. 36.7).

Ecnu ocTaHoBKa KoMnpeccopa LOCTaTOMHO ANUTENLHAas, CYLLECTBYET OMNaCHOCTb TOrMO, 4YTO BCH XUAKOCTb
nepemMecTUTCs B KOHAEHCATOpP (B pe3yrbTaTe, Kak Mbl CMOMM YBUAETL BhILLE, KOHAEHCATOP NEPENOSTHAETCH, U XKUOKOCTb
Ha4yMHaeT NoCcTynaTb B HAarHETalOLLYO NMONOCTh MONTOBKU 6n0|<a).

Ecnu koHgeHcaTop xonoaHee, YeM pecuacp

B oTcyTcTBME XMAKOCTU B PECMBEPE NP NOCINEAYIOLLEM 3aMnyCke
KOMMNpeccopa ucnaputerb He MOXET ObITb HOPMaIbHO 3anMTaH U
KOMMNPECCOP O4€eHb OLICTPO OTKMIOYAETCA NPESOXpaHNTENbHEIM
npeccoctatam HL.

CnepoBarenbHo, HeoGX0AUMO NpefoTBPaTUTL BO3MOXHOCTb
TaKoro nepemelLeHUs U 06ecneyunTb HaxoXaeHUe XUAKOCTU B
pecuBepe BO BpeMsi OCTaHOBKM KOMMPECcopa C LieNbio co3faHns
6naronpuATHLIX YCINOBUIA AN NocneayoLero sanycka
KomMnpeccopa.

+-OBpathtii KranaH MpumMeyaHue: OTKIIOYEHUS KOMMNpeccopa NpeaoxXpaHUTENbHBIM
RpepoTEpaLaeT

nepeMEIeHHE XHQKOCTH npeccoctatom HJl, oc6ycrnoBneHHEIE ONYCTOLLIEHNEM pPECUBEpPa,
Puc. 36.8 MOryT NPUBECTM K TOMY, YTO 3anyCck KOMNpPeccopa OKaxeTcs
_ - COBEPLUEHHO HEBO3MOXHBIM, U NOTpeboBaTb AONONHUTENEHOM
3anpaBku XrafareHTa B pecMBep MoJsibKo 85151 mo2o, Ymobul 3anycmumb YyCmMaHOoBKY, X0ms KOflHecmeo
xnadazeHma e ycmaroeKe eriofiHe HopMarbHOe.
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CnepoBaTenbHo, Ha BXxofe B pecuBepe HeobxoAnmma ycTaHOBKa o6 paTHOro knanaHa (cm. puc. 36.8), npefnoTepalyaoLero
nepemeLlyeHns XUAKOCTU U3 pecuBepa B KOHAEHCATOP, ecnn TeMNepaTypa KoOHAEeHcaTopa ynageT HUXe TemnepaTypol
pecuBepa (4TO ObIBaET YacTo).

D! |-|QO6J1eMI:>II BO3HUKAWNE U3-3a NOTEPL AaBJfieHUA B KOHOEHCATOPEe U perynsatope

gaBJieHusaA KoHgeHcauuum

JleTom, Korga Hapy»xHas Temnepartypa OTHOCUTESNBHO BLICOKas, PerynaTtop AaBfeHMa KOHAEHCaLMM NOSTHOCTLIO OTKPLIT U
nepeoxnaxjeHHaa XXNAKOCTb cBOOOLHO npoxXoauT B pecuBep.

OfHaKO B TO e CTeNeHW, YTO M OCTaslbHble 3reMeHThl XONOAMUITBHOrO KOHTYpa PerynsaTop AaBreHns KoHAeHcaLum
npeacTaBnaeT coboi MECTHOE CONPOTUBNEHUE TEHYEHMIO XUAKOCTU U1, Aaxe OyAy4Yn NONHOCTLIO OTKPLITHIM, NOPOXKAAET
nepenag faBneHus AP (STOT Nepenag Ha3bIBalOT NOTEPSAMU AABNEHUS).

UTOOEI OrpaHNunTh 3TU HexenaTenbHble NOTePU, knanaH nogbupatoT Takum 06pa3om, YToObl MMETL, BO3MOXHO 6onee
HU3KMI Nepenag AaBreHns Ha HEM (MakcUManbHO AONYCTUMOE 3HauyeHe nepenaga, kak npaBuo, He JOMKHO
npeBbiwate 0,4 6ap).

Ho cam koHAeHcaTop ¢ ero ANMHHBIMU Tpy6onpoBofamMu, U3 KOTOPLIX OH
COCTOMT, TakKe CO3AaeT NOTepn AaBNeHNs, BENMYNHON KOTOPLIX HENbL3s
npeHebperaTh.

Npu nocnegoBaTensEHOM COEAUHEHNN NOTEPU LaBMNEHUS CKIafblBatoTCA
1 obuii nepenag mexay Todkamm A n B (cM. puc. 36.9) Oyanet paBeH
CYMMe NoTepb [laBlNeHUs Ha KOHAEHCaTope U Ha PerynaTtope.

BwmecTe ¢ Tem, obpaTHblii AnddepeHymanbHbIin KnanaH, KoTopbIi
OTKpLIBAETCSH, HaNpUMep, Npu pasHocTy Aaernexnns B 1 6ap,
pacnosioXeH Kak pa3 Mexay Toukamu A u B!

B rawem rnpumepe, ecril roriHbie nomepu OaerieHus npu el Mepenaf NABNSHAA MEXOY

pa6ome {APxondeHcamopa+AP peeynsmopa) ebnwe 1 6apa, e e o

nAkdpepeHUMANLKOM KNaNaHe
Puc. 369

OuchhepeHyLianbHbill kKranaH Oydem omKpblieampeCs, U rieperyckamb
2opsYuULll 2a3 8 pecusep, Kak morbKOo 3arycmumcsi KoMrpeccop, daxe e
pazeape nema !

3TOT CyLeCcTBEHHbI TENNONPUTOK NOBLICUT TEMNEPATYPY U AABNEHUE XULKOCTU B peCUBEPE. YCTaHOBKa HAYHET
paboTaTbk ¢ aHOManbHO BO3POCLUUM [iaBfIEHNEM KOHAEHCALUN U MOHWXEHHON XONOL0NPOM3BOAUTENEHOCTHIO.

CnepoBartenbHO, Heo6xoAuMMO, YTOGHI Nepenan Ha KoOHAeHcaTope MG Nepenaj Ha perynartope 6bIM MeHblue
OaBrneHus HacTpoilku audbepeHLManbLHOro oGpaTHoOro KnanaHal

MpuMeyaHue: sTa HEUCTIPaBHOCTL JETKO BLISBISETCH NPOCTHIM OLyMNbIBaHeM TpyO Ha BeiIxode U3 anddepeHumantsHoro
KnanaHa.

HelictBUTENBHO, ecnu And depeHymantHelii KnanaH oOTKpLIT, 3Ta TpyOka OyaeT MeTe TeMnepaTypy HarHeTaHns (OYEHb
BLICOKY10), BMECTO TOro, YToObl ObITh Takol e TENNoBaTol U HarpeTon, Kak XUAKoCTb B Touke C (cM. puc.36.9), n
Bechk pecmBep OyZeT aHOMarbHO FopaYnM.

E Meobnema noi16o0sa se nNATO¢a 1aBNEeHUA
KOHAEHcaumu

OT1 KoHgeHcaTopa

HeuncnpaBHOCTL, KOTOPYIO Mbl TOJNIBKO YTO Onucanu, Kak npaBunio —
o6ycroBreHa HenpaBUIbHLIM NOAGOPOM perynatopa faBneHus
KOHAEHcaLuW, KOTOPLINA, 6y0yy4u CriluKoM criabbiM, faeT aHOMarbHO

BLICOKME NOTEpPU AaBeHUs. B
pecusep
CnepoBaTenbHO, HagneXuT NPOBEPUTL XapakTepUCTUKK perynaTopa —
LaBreHusl KOHAEHcaLuM No KaTanory U npu HeoOXoAUMOCTU 3aMeHNTb
€ro MofZlernblo C YBeNnMyeHHbIM NPOXOLHBIM LUAMETPOM (€Crni TaKoi
CYLL|ECTBYET). Puc. 36.10

Ins yctaHoBOK 60mbLUMX MOLYHOCTER MOTyT NOTpeboBaTLCs perynATopkbl ¢ 04EHb 6ONbLUMM AUaMETPOM (KOTOPLIE He
BCerzia MoryT ObITb M3roTOBIEHBI B CEPUITHOM MPOU3BOACTBE), NOSTOMY [1ONYCKaETCH UCMONb30BaThk HECKOITbKO
napasnnenbHO YCTaHOBIEHHLIX perynaTopoB (cM. puc. 36.10), uTo Nno3BonuT
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YMEeHbLUUTL O6LYUe NoTepW LaBneHnUs U PeLlUTb NpobreMy NpeaoTBpalleHns HeCcaHKLUOHUPOBaHHOTO nepenycka
ropsiyero rasa B pecueep npu paboTe yCTaHOBKM B FIETHEE BPEMS.

lpu ebibopa , peayrnisimopa daeneHus: KoHOeHcalUU eceada fyyLie e3simb repepasmMepeHHbIL eapuaHm, YelM eapuakm ¢
MeHbLULIM pa3MepoM.

3ameTuM TakKe BaXKHOCTE TOro, YTOOLI NepeoxnaxaeHne XULKOCTU B KOHAeHcaTope ObINo AOCTaTOYHO BEICOKUM U
obecneumnBarno 6kl B NeTHee BPeMsi OTCYTCTBUE NPeEXaeBPEMEHHOMO APOCCENNPOBaHA XnagareHTa Ha Belxoge u3
KOHAEHcaTopa unu ganelue, B XUAKOCTHOW MarucTpanu (cM. pasdern 18. [Tpobriema eHe3arnH020 ecKurnaHuUs XxrnadazeHma
8 XUOKOCMHOL Maaucmparu), ns-3a NoTepb AaBfeHUs Ha perynstope AaeneHusi KOHAeHcaLun.

B KOHLlEe HaNOMHMM, YTO KNanaHbl C NPeABaPUTENLHOW 3aBOLCKON HAaCTPOMKOR [OIMKHEI NoAbupaTeca ¢ y4eTOM TUna
XnafiareHTa, Ncnorb3yeMoro B JaHHON YCTaHOBKe, UHaye pabouune 3Ha4ueHUs AaBneHnsa KoHaeHcaymm OyayT cOBEpPLUEHHO
HepearnbHEIMM (TaK, perynaTop, HacTPOeHHEI NpuMepHo Ha 13 6ap ana R22, 6yaeT naBaTb BCEro OKOMo

7 6ap ona R12).

F MNe+obnema HacT+OMKU Neeccoctara B1 u ve nusoBaHuA +aboTbI
KOHOEHCaTOPHOIro BeHTUNnATopa

BHauvane ykaxem, 4To perynatop LaefeHns KoHgeHcayum obfA3arenbHO [OMKEH yCTaHaBiMBaTbCA COBMECTHO C
npeccoctatom Bl anga ynpaesneHna BEHTUNATOPaMU KOHLEHCaTOpA.

[Npwn aTOM HacTpolika npeccocTaTa AoMmKHa obecneyvmBaTh 3anyck BEHTUNSATOpPA, Kak TONbKo daenteHue KoHOeHcayuU Ha
1...2 6apa NpeBLICUT AaBfieHUE HACTPOWKK perynsaropa.

Ivana3oH HacTpoiiku (audgpepeHman) npeccoctaTta [OIMKEH ObITh 4OCTAaTOMHO GONbLUUM, YTOOLI HE IoNYCKaTh YacThIX
BKITIOYEHUIA U BLIKITIOMEHMW BEHTUNATOPa Npu paboTe 3aTONNEHHOro KOHAEHCaTopa B 3MMHEE BpeEMS. VHaye HayHymcs
becripecmanHbie nyrnbcayuu 0aeneHuss KoHOeHcayLL, npueodsujLie K 00HOBpeMeHHbIM MyNbcauusiM peayrnsmopa
OaeneHust kKoHOeHcaLLL U OaerieHust LUcrapeHuUs], 9mo MOXem roefieyb 3a coboll oOmKIMioYeHUe KoMpeccopa
npedoxpaHumernbsHbiM ripeccocmamom HLJ !

B camom gerne, KOHLEHCaTOPHLIV BEHTUNATOP NOCKE €ro 3anycka He LOSMKEH 6onblUe ocTaHaBNUBaTLCA BMNOTL A0
OCTaHOBKW KOMNpeccopa, U obecneynTb Takme YCIOBUA MOXET TONBKO perynAaTop gaBlieHUA KoHaeHcal K, NOCKOJTbKY OH
ABMNAETCH B JaHHOI CUCTEME €4UHCTBEHHLIM OpraHOM, COXPaHAoLLUM CTabuINbHOCTb, Kak AaBreHusi KOHAeHCaUuKn, Tak un
AaBlieHUA ncnapeHus.

G) CneumpanbHLIN Ccriy4yav UCNONbL30BaHUA OBYX PErynsaTopoB OaBreHus

ELLIe OAHUM BapWaHTOM peryrmnpoBaHua AaBneHna KoHaeHcalum, KOTOprI‘/JI WHOrAa Ncnonb3yeTcA U MOXET BCTpeYaTbCA,
ABNAETCS ycTaHoBKa 8Mecmo OughghepeHLLarbHo20 0bpamHo20 KianaHa perynstopa AasneHus B pecusepe,
pasmeljaemoro Ha O6BOAHO|7I Marmcrpanu KoMmnpeccopa, Kak nokasaHo

Ha cxeme puc. 36.11. PerynaTop A3ENEHWA 8 PECHBERS

B p,aHHOI‘/JI CxXeMe perynaTtop AgaBrneHunAa KoHaeHcaunun WAEHTUYEH yXKe
N3yYeHHbIM (OH HacCTpO€eH Ha nepeKpbiTue BbiIXoAa U3 KoHAeHcaTopa,
Korga paBrieHue B nocnegHemM HayvuHaeT nanaTb).

Perynsitop AaBneHns B pecrBepe OTKPLIBAETCA NPU NOHIKEHUU
LlaBeHUs1 B XXUAKOCTHOM pecuBEpe, Nepernyckas TyfLa ropsyuii ras na
HarHeTaloLero naTpyoka, TOYHO TakK Xe, Kak 3To AernaeT
InddepeHumanbHblii 06paTHbI KnanaH (HO Ha 3TOT pas LaBneHue
XULKOCTU B pecuBepe PerynupyeTcs OTAENBHO).

CnepoBaTenkbHO, Mbl Nonyvyaem dea 3HaqYeHus: 0aerieHus,

peayrnupyeMble COBEPLUEHHO pasdenbHO KaX[oe CBOWM Perynatop

) LABNEHUR
COBCTBEHHBIM PErYNATOPOM:
pery. P KOHAeHCALMK
* PeEryrnaTopom aBneHna KoHaeHcauun, no3ponarvwjum
perynATtopom 4 Aencal H Puc. 36.11

perynmpoBaTthb AaBlneHne B KOHAeHCaTope U, crieqoBaTesibHO,
LaBrieHue HarHeTaHus (U3 ABYX 3Ha4YeHU faBreHns 3To Gonee BLICOKOE),

* PErynATOpOM LlaBleHUsa B pecUBEpE, NO3BONSOLUM PErynmpoBaTh LaBreHne B pecUBepe (a crieoBaTesbHO,
LaBreHune XuakocTu Ha Bxoge B TPB), nyTem nepenycka rasa M3 HarHetaloLlero natpyoka.
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MNosTomy Hacmpolika peeyrnsimopa 0aeneHus 8 pecueepe, Kak rpaeurio, coomeemcmeyem 0aeneHuto, NpUMepHo Ha 1
b6ap Huxxe daerieHUsI HacmpolKu peayrisimopa OaerieHuUss KoHOeHcayuL.

JleTom, Korfa faBrneHue B HOpMe, PerynaTop AaBreHnsi KOHAeHcaUun OTKPBIT Ha MakCUMYM, a PerynsaTop AaBreHns B
pecuBepe NONHOCTLIO 3aKPHIT (CUCTeMa caMoyCcTpaHsoLancs).

Bce onu1caHHble BLILLE YCIOBUS, CONPOBOXAAIOLMe NopAepxaHne AaBrneHns KOHAeHcaUun (3anpaBKka xnafareHTomM,
pa3Mephl pecvBepa, pacnonoxeHne 1 AnuHa TpyOonpoBOAOB...), OCTalOTCs NpK 3TOM B cuUne, ogHako npobnema notepb
LlaBIeHusl B KOHAEeHcaTope U Ha perynaTope AaBneHus KoHgeHcauun (eMm. NyHKT D HacTosLyero pasaena) MoXeT ObiTb
pelleHa npoLye.

[ng 3Toro 4ocTaToOMHO HAaCTPOUTL PErYNATOP AaBNEHUS B pecuBepe Takum o6pa30M, YyTOOHI Pa3HOCTb MeXay AaBlieHnem
HarHetaHuAa N JaBneHnem B pecusepe 6bina, o KpaliHell Mepe, ebiLie CyMMEI NOTEPb AaBfEeHUs B KOHAEHcaTope U
perynatope paBneHna KoHaeHcalun.

HanomHum, 4TO ecnu cyLyecTByEeT ONacHOCTb NepeMeLLeHNA XUAKOCTU N3 pecuBepa Ha BXOJ, B KOHL,eHcaTop UIu Ha
BLIXOA 13 KOMMNpeccopa, ycTaHOBKa 00paTHOro KnanaHa Ha Bxofe B pecvBep (no3.1 Ha puc. 36.11) no-npexHemy
ABNAeTcA HeobXoANMOIA.

H) PerynaTop gasneHus KOHAEHCAUUN: NepevYyeHb HEUCNPABHOCTEN

Ha puc. 36.12 ykasaHbl BO3MOXHEIE MeCTa BO3HUKHOBEHUSA HEUCTIPAaBHOCTEN B CXEME C UCMOSb30BaHUEM perynaTopa
AaBlieéHnA KoHaeHcalunn.

Pwuc. 36.12

MpuunHbI cpabaTbiBaHUA NpeaoXpaHUTEnbLHOro npeccocrara HA:

- 3anpaBka xNagareHTa HepocTaTouHa AN Toro, YToGH 3UMOI B pecuBepe ocTaBanack XUAKOCTb, flaxe ecrn HapyXHasi
TemnepaTypa pesko ynana,

* OTCYTCTBME 00paTHOro KnanaHa (nos.1), NpensTcTByoLero nepemMeLleHuIo XUaKoCTH B KOHLLeHCaTop BO BpeMs

OCTaHOBOK KOMMNpeccopa, B CXemMme C TPexXxoaoBbIM peryriaTopoM AaBNeHUnA KoHgeHcalnn npun temnepartype
KOHAeHcaTopa HWXe, YeM TeMnepaTypa pecnBepa,
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 HeMnpaBWribHaa HacTpoiKka ynpaensaoLwero npeccoctara B (no3.2), npvBogsawjas K 4acTbiM BKIIOYEHUAM U
BLIKIIOYEHUSAM KOHAEHCATOPHOro BEHTUNATOPA (N03.3) 3UMOiA;

« GornbLUME NOTePU AaBNEHUS Ha PerynsTope AaBreHns KoHaeHcauum (nos.4) NeTom, NPUBOASILYUE K NPpexaeBpeMeHHOMY
LpoccennpoBaHnto XnaaareHTa B COeMHEHUN KOHAeHcaTop/pecnBep (No3.5) UM ero BHe3anHOMy BCKUMaHUIO B
XKULKOCTHOW Marncrpanm.

MpuunHbI cpabaTbiBaHUA NpeaoXpaHUTENbLHOro npeccocrara B nertom:

* HepgoCTaToO4HaA €MKOCTb XMAKOCTHOIO pecuBepa, He BMeLaloLjero NneTomMm U3NULLKK XInagareHTa,

e cyMMa MoTepb AaBreHnsa B KOHZEHCATOPE W Ha PerynaTope AaBrieHnsa KOHAEH CaLMm BhILLE Nepenaja AaBneHns Ha
anddepeHymansHom obpaTtoM KrnanaHe (nos.6).

MpUyUMHBI NONOMKM KnanaHOB KOMMNPECCOPOB:

* OTCYTCTBME O0PaTHOrO KnanaHa unu NupooGpasHoro natpybka Ha Bxoge B KOHAeHcaTop (No3.7) Ans cnyyasi, korga
KOHOEHCAaTOP PacnofioXeH Bhille KOMNpeccopa;

* OTCYTCTBUE XUAKOCTHOWM STOBYLLKK UK nMpoo6pa3Horo KoneHa (MacronogbeMHOI NETNN) Ha BEIXOAE U3 KOMNpeccopa

(no3.8) ong cnyyaes, Korga AfiHa U pacnonoXXeHUe HarHeTaroLwein MarucTpanu gatoT OCHOBaHUS onacaTbCcs Bo3BpaTa
Macna (Mnu) 1 XUAKOro xnagareHta B HarHeTaroLyto NoSIOCTE FONOBKU 6noka KomMnpeccopa.
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37. NMPOBJIEMA BO3BPATA MACIIA

Macno, npuMmeHsaeMoe Ana CMa3skn XONoAUSTBHBIX KOMMPECCOPOB, OMEHb XOPOLLO CMELUMBAETCH C OObIMHBLIMU
XNapareHtamu.

CunbHasa GnusocTe CBOMCTB Macna U XrnafareHToB ABNAeTcs NPUUMHON MHOTOYMCIIEHHBIX U, KaK NpaBurio,
Maronay4yeHHbIX NPOGIeM, KOTopble MOTYT BbI3bIBaTh MexaHUYeckue (paspyLueHune KnanaHoB, 3ak/IMHUBaHue
KoMnpeccopa...), arekmpuyeckue (NeperopaHve ABUratens) 1 mepmModuHamuyeckue (HefoCTaToK XONoaonpous-
BOAUTENBHOCTU, HeXenaTerbHble cpabaThiBaHUs NpefoXpaHUTeNbHbIX CUCTEM...) HEUCTIPABHOCTH U MOSIOMKH.

MNpeamMeTOM HacToALLeEro pasgerna ABNAETCA NoslyYeHUe OTBETOB Ha MHOMOUMUCIIEHHEIE BOMPOCHI, BCTaloLMe nepes
60nbLIMHCTBOM PEMOHTHUKOB.

A) lNoyemy Macno yBneKaeTcsa xjagareHtom?

Bce noaBWXHbBIE YaCTU NOPLULHEBOrO KOMMpeccopa (KPUBOLUMMLI, LUaTyHbI, Landgbl, NOPLUHK...) TPeBYIOT NOCTOSHHON
CMasku, B NPOTUBHOM CIydae OHW NPWXUIaloTCs APYr K APYTY, Bbi3blBasi NOMNHOe 3akSMHUBaHUe.

B yacTHOCTW, B CMa3Ke HyXaatoTcs TpyLueca mexay coboil NopLIHY 1 LUITMHAPLI (TOYHEe, NOPLUHEBLIE KOMbLa U
LUnuHApbl). HarnomHum, Ymo ripu ckopocmu 0eleamerisi 1450 o6/muH rnopuuHu coeepluatom boriee 24 eozspamHo-
nocmynamernbHbix 0euxeHuli 6 cekyHOy. MNpy 3TOM BHYTPU UMNMMHAPOB BMECTE C XJlafareHToM 06A3aTenbHO [OMMKHO
Haxo4uTbECH Macro.

Macrno,
yBrexkaemoe
XnapareHToMm

B npouecce HopmarnkeHoi paboThl, fiaxe ecrim
KOMMNPECCOP HOBLINA MNu nMeeT 6eaynpevHoe .
MexaHWYecKoe COCTOAHUE, 3TO HEU3BEXHO NpMBOAUT O
K TOMY, UTO KaXAblli pa3 BMECTE CO CXaTbIMU razamm
M3 UUNUHApa YXOAMT B BUAE MacrnsaHoro TymaHa, Macno Ha ..L .
COCTOSALLEro U3 MenbyanLLMX Kanernek, kakoe-To CTeHKax

o4eHb HebOornbLUOe KonuyecTBo Macna (cMm. puc. 37.1). LMnMHApOR

LononHuTensHO K 3aTOMY B NEpUOLLI, Korga -
KomMnpeccop CTOUT, Macro, Haxoadlleecqa B ero { !
KapTtepe, Hen3bexHo nornowjaeTr Kakoe-To Puc. 371

KOMNMYEeCTBO XIagareHTa B 3aBUCUMOCTU OT
TemnepaTypbl Macra 1 NpoLeaypbl OCTAaHOBKU KOMMpeccopa.

Korpa komnpeccop BHOBb 3anyckaeTcsi, pe3koe nafeHne AaBneHuns B kapTepe Bbi3blBaeT ObICTpoe BCKMMNaHme
XNagareHTa, pacTBOPEHHOIO B Macre U, crnefgoBaTenbHo, obpasoBaHmne rasomacnsHoi aMmynbeun (T.H. adekT -
«BCMEHUBaHUAY).

Takas aMynbCcusa BcackiBaeTCHA NOPLUHAMU WU HAarHETAETCA B KOHAEHCATOP. 6 pesyribmame 6 MOMeHM 3arycKa U3

KOMIIpeccopa e KOHmyp yxodum camoe 6oribLioe Kosudecmeo maca.

B) Kakue npo6nembl BO3HUKAIOT U3-3a YBNEeYeHUsA Macria XagareHTom?

Mpexae Bcero, NOCKONbKY Macno npegHasHauyeHo Ans CMasky NOABUKHBIX Y3roB KOMNpeccopa, OHO JOJMKHO Haxo4UTbCs
He B KOHTYpe, a B KapTepe.

OpaHako u3-3a 60nbLUOIN CXO0XECTU CBOMCTB Macra U xnagareHta HeBO3MOXHO
BOCMPEnsTCTBOBaTbL TOMY, YTO KaKkoe-TO KONIM4YeCTBO Macra perynsipHO NpoxXoauT B
HarHeTaloLWwmi NaTpybok KoMmnpeccopa.

Takum 0bpa3om, ¢ 00HOL CMOPOHE! HEOOX0OUMO 10 803MOXHOCMU MaKCUMallbHO O2paHUYLImMpb eblbpocC mMaca U3
KomMrpeccopa, a ¢ Opyeoll cmopoHbl obecreyums, Ymobbl Macrio, KOmopoe Yo U3 KoMmrpeccopa, Moario
becripensimcmeeHHO 8038pamumbCs 8 Kapmep 05151 8bINOMHEHUST CeoUX (hyHKULILI cMa3blealoujeao azeHma.

B camom pene, ecrniv KOSIMYECTBO BLILLEALLENO Yepes HarHeTatoLuia I'Iany6OK Macna 6yIJ,ET npeBbILaTh KOJIMYEeCTBO

Macna, BepHyBLLErocs Yepes BcacbiBaroLuii naTpyGok (Macno OyaeT sagepXmnBaTbesl B HeyfauHO CrpoeKTUPOBaHHOM
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KOHTYpE), TO Yepes Kakoe-TO BPEMSA YPOBEHE Macsa B KapTepe NOHU3UTCH L0 ONacHOro npegena, 3a KoTopbim
HOpMalribHaA CMa3Ka KoMmnpeccopa 6yIZI,ET HEBO3MOXHOIA.

C Opyaoli cmopoHkl, ecriu eMecme ¢ MacrioM 6 Kapmep bydem so3spawjamecsi aHoMmarsHO 6onbuioe
Konu4ecmeo xnadazeHma, e20 KONu4ecmeo, pacimeopeHHOE 8 Maciie MOXKem cmaimb 04eHb 60IbUIUM.

Mpw 3anycke OypHana Aeraszayusi Macna, oOyCrnoBrneHHas pe3kuM NageHnem AaBreHus B kapTepe, NpUBeLeT K
o6pa3oBaHmio GorbLUOrO KONUYECTBa ra3oMacisiHOW 3MyNbCUM, YTO MOXET BbI3BaTb CPLIB NOAMMUTKM MacisHOro Hacoca.

Kpome Toro, obpa3zoBaHme 6OMbLLOro KonuyecTea SMYINbCUN MOXET NPUBECTU K TaKOMY MHTEHCMBHOMY BhbIXOAY Machna U3
KoMnpeccopa, HYTO K KOHLYY NYCKOBOIo pexXnMa KapTep OKaXXeTCA COBEPLUEHHO «NMYCTbIM» U B TEYEHNE 6onee unu meHee
npoAOIXUTENBHOIO Nepuoaa KoMmnpeccop 6yIJ,ET ocTaBaTbcs 6e3 HOpMaribHOR CMasKky (XapakTepHOE «BCNe-HUBaHUEY,
KOTOpOE conpoBOXAaeT o6pasoBaHv|e SMYInbCUN, NErko HabniogaeTca B cTekne yKasaTens ypoBHA Macna).

MoaTomy HacTpoitka TPB Ha HeGonbLION Neperpes, yrpoXas BO3MOXHOCTbIO NOSIBNIEHUS] NEPUOANYECKUX
rMApPOYyAapoB (CaMbIX NErKUX), YTPOXKaAET TaKKe ONAaCHOCTLIO aHOMalbHbIX BLIGPOCOB Macra B KOHTYP.

PaboTta koMnpeccopa ¢ NOBLILLEHHOR YacTOTOW BKIMIOYEHWI U BBIKIIOYEHUM (NGO B pesyrbTaTe cpabaTbiBaHns
npeaoxpaHUTeNbHbIX CUCTEM, NIMGO NO KOMaHLaM OT CUCTEMBI PEryrnvpoBaHUs) Takke Co3aaeT yrpoay onacHoro
NOHMXEHUSA YPOBHSI Macra, NOCKOJIbKY NpU 3amnyckax OHO BEIBOAUTCS B KOHTYP Haubornee MHTEHCMBHO, @ KOPOTKOE BPEMS!
paboTbl He flaeT eMy BO3MOXHOCTU HOpMaribHOro Bo3BpaTa.

3amMeTuMm, YTO B STOM Criyyae NonoXeHWe He CNaceT Aaxe NpefoxXpaHUTENbHLIA NpeccocTaT AaBnNeHna macna, KOTOpLIi
MOXeET ObITb YCTaHOBJ1€H B KOMNpeccope, NOCKOJIbKY OH O4YeHb MeaAJIeHHO pearnpyeT Ha USMeHeHne
ﬂaBJ’IEHI/IH,(CO6CTBEHHOE BPEMS €r0 MHEPLMOHHOCTU COCTaBIIAET OKOSO 2 MUHYT), U NOBPEXAEHUS, O6yCJ'IOBJ'IEHHbIe
NSIOXO CMa3KoM NPU KaxKaoM OYeEpeqHOM 3anycKke, MOryT HakannmBaTbCH, NpMBOASA Yepes 6onee unu meHee ANUTENBHLIN
NPOMEXYTOK BPEMEHUN K HENOMNPaBUMbIM MEXaHUYECKUM pa3pyLUEHUAM NOABMXHEIX LeTane komnpeccopa.

Lpyras npoGrneMa BO3HUKAET NpW HEYAE4HO CNPOEKTUPOBaHHOM KOHCTPYKLMU UMK NpoKaake TpyOonpoBoAoB, rMaBHBIM
o6pa3om,BcackiBaHus.

DeictBMTENEHO, BMECTO TOrO, YTOOI perynapHo Bo3BpallaTtbCA B KapTep KOMNpeccopa, Macno MOXET HaKannuBaTbCA B
3aCTOMHLIX 30HaX UMK y4acTKax ¢ oTpuLaTeNbHbBIM YKITOHOM.

Mpy ONopoXHEHWUU 3acCTOMHBIX 30H MacnsiHas NpoGka MoXeT ObITb pe3ko BcocaHa KOMNPECCOPOM, YTO NPUBOAUT K
CUINBHOMY MMapoyaAapy, NopoXaaloLleMy Te e NOBPeXAeHUs!, YTO U oCbIYHBIA rapoyaap.

Tak, Hanpumep, Ha puc. 37.2 BBepxy NokasaHo, YTo crnwkomM Gonbluas anvHa L 3acToliHO 30HbI, 8 OCHOBHOM Ha
ecachlgaroujell Maslicmparu, NPUBOAMT K TOMY, YTO B Hell 06A3aTenbHO OyieT HakannuBaTbCs 3HaqunTeNneHoe
KONMYeCTBO Macna.

1 P P2 Mo Mepe HaKoNneHUst Macra B 3acTOMHOI 30He ero ypoBeHb B TpyGe
NOBLILLAETCS, TPUB0OsT K YMEHbLIEHUIO IPOX0OH020 ceyeHUsi Or1s easa W,

cnefoBaTenbHO, NOBLILLEHWIO NOTEpPL AaeneHus (P1>P2).

HaeneHune P2 6yneT nagartk A0 Tex Nop, Noka pa3HocTb faenenuii P1 u P2 He
OKaXXeTcA AOCTaTOUHOM ANA Toro, YToObl NPOTONKHYTE MacnsHyto Npobky BO
BCaCbIBaloLLy0 NONOCTb MONOBKN Onoka.

B 3TOT MOMEHT B NOMOCTbL PE3KO NOCTYNUT 6onbLUOe KONMYECTBO Macna.

Macno Hakannvweaerca .
8 A8CTOKHOW A0HD... Takon npunume Macrna co3aaet onaCHOCTb BOZHUKHOBEHUA CUINTbHOTO

1 P1 rmapoyaapa, nocrneacrtBuA KOTOPOro CTporo vaeHTUYHbl NocneacTtBUAM

P2 06 LIYHOrO rMgpoynapa.

OueBUAHO, TOYHO Takme xe Npobrembl MOTyT BO3HUKHYThL, ECITM Macro
HakannuBaeTcs Ha yyacTke TpybonpoBofa BcackiBaHUA C OTPULATENbHBLIM
YKNOHOM (CM. puc. 37.2 BHU3Y).

--MITH H3 YMBCTKE C

mp:::;g:;:”"‘ 3aMeTUM, Of]HaKo, YTO ONacHOCTb BO3HWUKHOBEHUS NepeUUCreHHbIX Npobnem
CHMXaEeTCS, eCnu BcackiBaHUe NPOU3BOAUTCS Yepea KapTep KoMnpeccopa, a
Takxe ecnu oH obopyaoBaH 3dHEKTUBHLIM YCTPONCTBOM AeMNUPOBaHUS
MMapoynapoB (OTAENUTENeM }NaKOCTH).
Puc 37.2 HakoHel, npucyTcTBUE Macrna BHYTpY TpyGonpoBoAoB co3faeT Ha ux

BHYTPEHHE NOBEPXHOCTW TOHKYIO U3ONMPYIOLLYIO MacsiHYIO NIeHKY, YTO NPensTCTBYET HOPMaribHOMY TennooGMeHy
MeXLy BO3LYXOM U XNafareHTOM U CHUXaeT Ko (ULMEHT TENNOOTAAYM AN KOHAEHCaTopa Y UCNapuUTens.
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TaKoe CHUXeHWE UHTEHCUBHOCTU TennoobmeHa 0cobGeHHO 3aMeTHO B UCTiapuTerne, Iae Macro U xNafareHT Nerko
pa3fensTcs n3-3a HU3KOW TeMnepaTyphl.

Ecnu B pesynksrare Kakux-to I'IpO6J'IEM B XONnoagunbHOM KOHTYP€ B HEro nonagaeT CIIUMLWLIKOM MHOIo Mmacra, 3To MOXeT
noerieyb 3a coboi CHMKeHNe xoJioa4onpon3BoaANTENbBHOCTU UChapuTena.

Mpuyem noTepmn xonog4onpou3BoAUTENBHOCT MOTYT ObITb CTONb 3HAYUTENBHBIMU, YTO OKaXyTCA AOCTaTOMHBLIMU AnA

TOro, YTo6Ll NOABUIUCH NPU3HaKW HEUCNPaBHOCTU TUMa «CIULLKOM cnabblii ucnaputenby» (6 HEeKomMopbix KpaltiHuUX
criyyasix nomepu xonodonpouseodumenbHocmu ucnapumensi mo2ym docmuzamp 20%).

C} BnusiHue CKOpPOCTU rasa B TpybonpoBogax Ha npouecc Bo3Bpara macna

Brauane HY>XHO HanOMHWUTb, YTO B pe3yribTaTe OTINMYHOIro nepemeLllnBaHna Macia C XxinagareHTomM B 2KWAKOM COCTOAHUN,
LMpKynaymns macna B KOHLEHCATOPE U B XULKOCTHOW MarnucTpanu npoxoauT 6e3 BCAKUx I'IpO6J'IEM.

OfHako B MarncTpansax BcacbiBaHUS U HarHeTaHWA XflafareHT HaxoaUTCH B NapoBoW (ra3oBoii) hase, NO3TOMY Macro u
XNagareHT CKIOHHBI K pa3gerieHuto.

CnepoBaTernibHO, B 3TUX MarucTpansax MoryT BO3HUKHYTb CEPbE3HLIE I'IpO6J'IEMbI C nepemeLjeHmnem Mmacna, Tak Kak and
€ro Bo3Bparta B Kaprep KoMMnpeccopa Heobxoaumo AobuTbCs CBOOOAHOIO nepemMeLleHna macna no xonognribHOMy

KOHTYDY.
Mpobrema Bo3BpaTa Macna MMeeT pasfUYHyo OCTPOTY B 3aBUCUMOCTH OT pacrnofoXeHWsl y4acTKoB TPyGonpoBOLOB.

B ropusoHTanbHbIX yyacTtkax (cMm. puc. 37.3) oCHOBHasA YacTe Macrna TEYET ecTecTBeHHBEIM 06pa3oM B HanpaBneHum
HaKNoHa (eCnu OH CyLLeCTBYET).

B OTCYTCTBUE HaKMOHa, eC/iti CKOpOCMb 2a3a 6 mpyborpoeode Hu3Kas, Macsio CTPEMUTLCH NoL AEWCTBUEM CUSLI
TAXEeCTN 0CeCTb Ha AHO pr6b| N 3aCTamBaeTcA TaM.

TO4YHO TakxXe, Kak CKOpPOCTL BETpa NOPOXAAET BOSHLI Ha NOBEPXHOCTU MOPS, CKOPOCTL XJlagareHTa Haj Croem macna
nopoxaaeT BO3HUKHOBEHWE Masi€HbKMX BOJSIH, KOTOPLIE NEpEMELLAIOTCH B HanpaBlieHUM OBMXEHWA XafareHTa daxe
€ omcymcemaeue HakiioHa, ecrii CKopocmb 2asa npeesiaem 2,5 m /c

B BepTUKanNbHbIX yYyacTKax (cMm. puc. 37.4) npobnema Bo3BpaTa Macria HEMHOIO OCITOXHSETCA AENCTBUEM CUTLI
TAXECTW, KOmopas 3acmaerisiem MacrisHyo MieHKy 0elizambCsi 6HU3.

JIorM4yHO NpPeanonoXnTL, YTO Ha

P—— BepTUKanNbHBIX yYacTKax CKOpOLTHL CrOpOCTE —l
HiDKa 2.5 st Tpy6onpoBoAoB ANs Mgﬂlnléls 5%";;:8
NpeofjoneHmna cUIbl TSHKeCTU Y
: nogwema macna B Tpy6onpoeosie ﬁ
' E:> MexaHu4Yeckoe Bo3felicTBue rasa |

y Ha Macno LOMKHO ObITk r00asno
Macno cromt Gonee 3Ha4yUTENBHBIM, YEM Ha
rOpPU3OHTanNbHLIX yYacTKax.
LelcTBUTENBHO, SKCNEPUMEHTLI
NoKasbiBatoT, YTO Macro Jierko
e 2 B NoZHUMaEeTCA B BEPTUKabHBIX
i : E> mpyb6onpoeodax, kak

ecachleaHuss, maxk u

CHOPOCTL
Bhiwe 2.5 mic

Macho aetnketes
enepen HaeHemaHusl, ecril CKopocmb
Puc. 37.3 eagsa e HuX npeebiliaem Macno crekaer  Macno nognu-
npumepHo 5 m/c. C ppyroi nog GeRCTBHEM MaatcA BEepX
i & A
CTOPOHEI, €CIN B KaKO-TO MOMEHT CKOPOCTL rasa B BepTUKarnbHol TpyoOke CHAb) TAKECTH
nazgaet HUxe 5 Mic, Macno o4eHb GLICTPO OCTAaHOBUTCH U HAYHET CTeKaTb Puc. 37.4

BHMW3 Nog AEACTBMEM CUSbI TAXECTU.

BHUMAHUE! Ecniu Ouamemp eepmukarnbHOU mpybbl 6orbLue 2 OroliMoe urnu ecril memrnepamypa ucrnapeHust
Huxe -10°C, muHuUMaribHas CKopocmbe 2asa, Heobxodumas 0risi nodbema Macria 60 ecachliearollix mpybornposodax,
pacrionoXXeHHbIX eepmuKaiibHO, CmaHoeumcs paeHotli 8...9 m /c

3amMeTuM TakKxe, YTO ANA BCEX MOPU3OHTarbHBIX pr6OI'IpOBOIZ|,OB peKOMeHAYETCA MUHUMaNbHBI/A HaknoH 12 mm/im B
HanpaBneHun ABXeHNA NOTOKa.

Kpome Toro B o6LYeM cryyae CHMTAEeTCs, YTO CKOPOCTL rasa B TpyGonpoBohax He AomMkHa NpeBhiwaTes 20 M/c ¢ TeMm,
YTOGLI COXPaHUTL B PadyMHLIX Npefenax noTepy AaBNeHUs U yPOBEHb LyMa.
37. MPOBNEMA BO3BPATA MACIA
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Hmaxk, umobul obecneuums decnepedoiinslii 6036pam mac/id, HeOOXo0UMo 0iis 00bIX YC106UIL
Pabonvt ROCMOAHHO ROOOEPIHCUBAMD MUHUMAIBHYIO CKOPOCHIb 20306020 HOMOKA 6
2OPU3OHMAIbHBIX HIPYOONPOo60Oax e Hudice 2,5 m/c, a 6 6epMUKAIbLHBIX - He HUIIce 5 M/c.

D} BnuaHue pa3HOCTU YPOBHEN Ha BO3BpaT Macna
MNepBas npobrnema BO3HMKAET, €CNW KOHAEHCaTopP pacrnoriokeH Hag KOMMNPeCCopoM € pa3HOCTEI0 ypoBHel 6onee 3
METPOB.

[pu kaxxdoll ocmaHoeKe KoMmpeccopa ABMXEHNE rasa B MarucTpansax npekpaljaeTcs U Macrno, HaxofsLeecs B
BEPTUKANLHOM y4acTKe, nof LEWCTBUEM CUITbl TAXKECTU CTEKAET BHU3, CO3jaBas ONaCHOCTb €r0 HaKOMeHNs B
HarHeTaloLlel NOSIOCTU FONOBKK 6noka.

Ecnu BeicOTa kOMNpeccopa HaZ KOHAEHCATOPOM npeBbiwaeT 3 MeTpa (cM. puc. 37.5), KONM4ecTBO Macna, KoTopoe
MOXET CKOMUTLCH B STOW NOMOCTK, CTaHOBUTCA BECbMa 3HaUMMbIM. [JONMONHWUTENBHO K 3TOMY, U3-3a TOTO, YTO OKpYXato-
Ljas Temneparypa No cpaBHEHMWIO C TEMNEPATY POl HarHETaHWA OTHOCUTENBLHO HEBEICOKA, MPU OCTaHOBKE KOMMNpeccopa
MOXET CKOHJIEHCMPOBaTLCA 6oree UM MeHEe 3Ha4YUTENBHOE KONMYECTBO HaxOAALMXCA B MarucTparny HarHeTaHus
napoB xrnafiareHTa, 1 obpa3oBaBLUAACA KULAKOCTb TaKXe MOXET CTeYb B MONOCTb HAarHETaHUSA rONoBKU Orioka
KOMnpeccopa.

CkonreHue Tam XWAKOro XrnajareHTa u Macra co3fjaeT onacHOCTb TOro, YTO NPpU CYEPELHOM 3aMnyCcke KoMnpeccopa
NPOU3ONAET CUIBHLIN rugpoyaap.

TouHo Takas xe npobrema BO3HUKAET, eCru UCNapUTeSb PacNoNOXeH HIDKe KoMNpeccopa, NOCKONbKY NPpKU OCTaHOBKaX

nocrnefHero, Macro, HaxoasiLeecs B BOCXOASILIEM TpyGonpoBoae, Takxe CTeKaeT B HUKHIOK YacTb (cM. puc. 37.6). Kak 1

B Cly4ae HarHeTaroLyero TpybonpoBoaa, KONMYecTBO Hakann1BaloLerocsi BHU3y Macria CTaHOBUTCS 3HaUUTENbHbIM, ecniu
BbicoTa H TpyGonpoBofa npeBbilaeT 3 MeTpa.

HET Yion 1A CuTyaums MoxeT elle 6onee yxyaLINTLCS, €Crn
e, B 3aCTOHYIO 30HY B HWKHEN YacTu BOCXOASLLEro
4 Tpy6onpoeoaa ByfeT cTekaTh Macrno, BuIXOAsA-

: : LLjee U3 UCTiapuTens, YTo B LieNomM npuseaeT K
HaKOMMEHWIO TaM 3HauUTeNBHOro KonmyecTea

H H XUILKOCTW.

Mpw 3anycke komnpeccopa obpa3oBaBLLasics B
3aCTONHOI 30He MacnsiHas Npobka MoXeT

I nonacTb BO BCaCbIBaOLLYO NMONOCTb NONTOBKU
6noka u cnpoBoLupoBaTb BO3HWKHOBEHUE
} X 3 CUNBHOro ruapoyaapa.
Tepuobannon TPB H

\—=

HET @ fﬂ_;

Puc. 37.6
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Bo usbexxaHue noO06HbIx 2uOpoydapoe, SenFIUWUXCS NPUYUHOU MHO204UCTIeHHbLIX MOJIOMOK
KnanaHoe, 8 mex cry4asx, Ko20a pasHocmp ypoeHell npeebiwiaem 3 mempa, HeoO6x00UMO € HIbKHell
yacmu Kaxx0oli eocxolsaujeli mpybbl ycmaHaenueame Macriono0nLemMHyI0 nenuio, a
20puU3oHManbHble ydacmKu npoknadbieamb ¢ HAKITOHOM 6 HanpaeJsieHUU OewkeHUs Nomoka.

Ha ebixode u3 ucriapumerisi MOXET BO3HWKHYTb eLye ofHa npobnema, ecrnv XuaKkocTb, HaxopsLasaca B 3aCTOWNHOW 30He,
npeacraBnaeTr coboli cmeck Macrna ¢ xiagareHTom (418 nonyyYeHus Takoil cmecu [oCTaToMHO COBCEM HEMHOIO XUAKOro
XnagareHTa, BbiTeKaloLero U3 ucnaputens B 3aCTOMHYIO 30HY MpWU OCTaHOBKaxX KoMnpeccopa).

B momeHT 3anycka peskoe nageHune gaBneHns Bo BcackiBaloLe MarucTpasnv Bhl3biBaeT O4EHb 6ypHoe BCKUNaHne cMmecu
B pes3ynbrarte UcnapeHua xnagareHTa, pactBOpeHHOro B Mmacrie.

[pu ucnapeHuu xnadazeHm ricanowjaem menso !

Heobxonmmoe Tenno B 3Ha4MTenbHON cTenerHn oTbupaeTcs oT TpybonpoBoaa, YTO NPUBOAUT K PE3KOMY MafieHUIo ero
TemnepaTtyptl. MIHoraa Takoe 3ameTHoe oxnaxaeHue TpybonpoBofa MoxeT fAontu ao Tepmobannona TPB (cm. puc.
37.6).

Torpa B MOMEHT 3anycka TepmMobariioH MOXET cpearnpoBaTh Ha pe3koe NajieHne TemnepaTtyphbl U, CNefoBaTernkeHo,
o6ycrnoBuTk peskoe 3akpbimue TPB 6 0cobeHHO KpumuyecKull MoMeHm (B MOMEHT 3anycka laBlieHue KoHAeHcaLuum
NMOHUXEHO, Takxe kak U NpoussoautensHocTe TPB, 1 ang Toro, 4Tobbl kak MOXHO Nyylle 3anutaTe ucnapuTerns,
Heobxonumo, Harpomue, NornHoe oTKpbiTve TPB).

Takum obpazom, TPB aHomanbHo 3akpbiBaeTcs, Nponyckas HUHTOXHO Marioe KONU4ecTBO XULKOCTU, U OMKITIOYEHUe
Kompeccopa rnpedoxpaHumernbHbiM npecocmamom HL] o6ecrieyeHo (HencnpaBHOCTE Nerko obHapyXWUTb, [OTPOHYBLUUCH
0o BcacbiBatoLero TpybonpoBofa B MecTe ycTaHoBkM Tepmobannona TPB).

Ymobi usbexxamb Mmaktx npobrieM, HacMosIMesibHO PpeKoOMeHAyemcss éHU3Y 060l eocxodsaujell
Maaucmparsu ecacbieaHusi, 6biComa Komopol npesbiwaem 3 Mmempa, ycmaHaesiueams }UOKOCMHYIO
JioeyuwiKy (m.e. Macriono0beMHyI0 Nenuiio), U 6bimb OYeHb 6 HUMaMenbHbIM Nnpu nNpokiadke
mpy6onpoeodoe, Ha Komopkix 6ydem ycmaHoesieH mepmMobarisioH, 0CO6eHHO muwiamesibHO
co61100as yKITOHbI.

Mol yxe yBraenu, 4to ansi obecneveHus nogbema macna no BepTUkanbHbIM yYacTkaM TpyGonpoBOLOB, CKOPOCTh rasa B
HUX 1TOCMOSTHHO OOIKHa Bbimb ebille 5 M/c, KakuMK Gbl HU ObINK yCrnoBUs paboThl

HaxnoH

OpHako ecnu pasHocTb ypoBHel (Bbicota H Ha puc. 37.7)
npeBLILLaeT npumMepHo 7,5 M, npobrnema ycnoxHsetcs elle 6onbLue. HawnoH Hakrion

HauuHas ¢ 3Toli BLICOTHI Kak Ha MarucTparnsix BcacbiBaHusl, Tak U Ha
MarucTpansix HarHeTaHusl, MacnaHas nneHka, NogHUMatowascs no
CTeHkaM TpyOOonNpOBOLOB, pa3pyLUaeTca Y OTPbIBAETCs OT CTEHOK,

nazas BHW3 NOA AEWCTBMEM CUNbl TAXECTW, Oaxe ecrili CKOpoCcmb H K , ( ) (')
2as3a ebiuie 5 M/c. i i 7 ]
N N N Macno «oTpLinaeTen» 75m
LononHnTeneHo K 3TOMy NpU HopMarbHON paboTe kaX bl NOroHHEINA ’
MeTp TpybonpoBofa conepXnT kakoe-To KornmyecTBo Macna. Haknen
Ho yem Gonklue pacTeT pa3HOCTb YpOBHEN, Tem bonbLue
noBeILaeTcs AnvHa Tpy6 u Tem Oornblue Bo3pacTaeT cofepXaHme Hawnon
Macna B 3Toih Tpybe.
Mpwn GonbLLUol pa3HOCTM YPOBHEHR KoNM4YecTBO Macrna, cTeKalolee Puc. 37.7

BHMW3 NpW Kaxzoih oCTaHOBKe KOMNpeccopa, MOXET OKkasaTbCs
HaCTONbKO 3HAUUTENBHBLIM, YTO NMONHOCTLIO  3aNbeT  MacONOABLEMHYIO METIIO, PachoNIOXEHHYIO B HUXHE YacTu
Bocxopsei TpyObl.

Ha eocxo0suem mpybornpoeode HaeHemaHuUsi NofoGHbINA HansbIB Macna Npu ocTaHoBKe KOMMNpeccopa co3naeT

onacHOCTL BO3BpaTa Macra B HarHeTaloLLyto NoMNocTb ronoBkK 6rnoka, ecrniv MacnonofbemMHas NeTA OKaXeTcs
nepenonHeHHol (cM. cxemy Ha puc. 37.8).
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MonapaHue Macna B NONOCTb FONoBKU Grioka Npu o4epeaHOM 3anycke KOMMpPeccopa MOXeT BbI3BaTb rMapoyaap, Npuyem
€CInK CyLeCTBYET ONacHOCTb KOHZeHcaLMK XrnafareHTa BHyTpY TpyGonpoBoaa Bo BpeMsi OCTAHOBKU KOMMNpeccopa,
cuTyalua elle Gonee yxyfLlaeTcs.

B eocxodsuyLix mpyborpoeodax ecachkigaHusi, UMetowLx 60bLyI0 ebiCOmy, 3HaYMTENBLHOE KONWYECTBO Macna,
cKannueatoLeecs B MacrionofLEMHONM NETNE NPU OCTAaHOBKE KOMNpeccopa, BO BPEMSA OYEPEAHOMO 3anycka MOXET ObITb
3acocaHo B KOMMNPECCOP B BUAE MaCHSHOMN I'IpO6KI/I N TOXKE NpuBECTN K BOSBHWKHOBEHUIO CUITBHOIO rmapoyaapa,
CMepTENbHO ONacHoro AN KnanaHoB (CUTyaLns Takke MOXET yXYOLUUTECA U3-3a HaTeKaHWA B MacrnonogbeMHYIO NeTIo
XnagareHTa, BbIXOAALEro U3 ncnaputens).

Bo n3bexaHne nepeqncneHHbIX HENPUSATHOCTER, CNOCOOHBIX CNPOBOLMPOBaTL CEPLE3HBLIE MEXaHUYECKME NOBPEXAEHNA
KOMMNpeccopa, B TOM crnyvyae, Kora pa3HOCTb YPOBHER oveHb Gonbluas, MacnonofbLeMHbIE NETNU HeobxoaMmMo
ycTaHaBnmBaTh He 6onee yem yepes kaxobie 7,5 mempoe BocxoaALmx TpybonpoBoAOB Kak Ha BcackiBaloLEN, Tak U Ha
HarHeTalLel marncTpansax (cm.puc.37.9).

Takas KOHCTPYKLMS NO3BONAET Macny npu pa60me ycmaHoeKu NogHNMaTbCA OT NEeTNn K neTre N UCKriovaeT
BO3MOXHOCTE BO3BpaTa Macsia U3 BEpXHEN MacnonogbeMHOM NETIN B HUXHIOLO.

Bo epemsi ocmaHoeKU B KaXA0i MacrnonofLEMHON NETE Macro
HakannmBaeTcAa B pa3yMHbIX NMpegenax, He nepenornHAan ee.

AR,

Bontwas

iT -~
Bricora 3ameTum, Yymo pasHocmb ypoeHell boriee 30 M COBEPLUEHHO HE

pekoMeHOYeTCA Tak Kak NnoTepu AaBrieHus B TpyGonpoBoAax Takoi

= BLICOTHI C 4-MS MOCMefoBaTerlbHO  YCTAHOBMNEHHBIMU
" i MacrnonofbLEMHBIMA NETASAMU  CTAHOBATC COBEPLUEHHO
Macno Macno HernpuemneMbIMU (6006LLe-MO 2060ps, eceada peKoMeHAyemcst
HOTPLIBALTCAN, UMEemMb KaK MOXHO MEHBLUYIO pa3HOCMb ypoeHeli).

Pue. 37.8
HakoHel, 3ameTuM, 4TO yCTaHOBKa MacnooTAEnuTens B

HarHeTatoleM TpyOonpoBoe KoMNpeccopa (3TO TEXHUYECKOE pelleHNe OYeHb PedKo WCMONb3yeTcsl B BO3AYLUHbIX
KOHOULMOHepax) ro/THOCMbIO He peLlaeT Npobrnemy Bo3BpaTa macna.

LelicTBUTENBHO, faxe TwaTeneHo nofobpaHHblii U CMOHTUPOBAaHHbLIA MacnooTAENUTENb, HECMOTPA HU Ha YTO
OyneT nponyckate 0T 1 0 2% Macna, BEIXOAALIEro U3 HarHeTatoLeit

NonocTu KoMIpeccopa.

CnepfoBaTernibHO, BCE PaBHO HYXHO obecneuntb BO3BpaT 3TOro Mmacna B
KomMnpeccop, U onucaHHbl€ BhILLE Tp66OBaHI/IF| K non6opy N nNpoKnagke
pr6OI'IpOBOIJ,OB OCTakTCA B cune n and ycraHoBOK, OCHaLL€HHbIX
MacrnooTaenuTenamMmn.

E) Kak u3roroButb MacnonoabLeMHyro neTnmo ?

HanomHuM, 4To MacrnonogbemHan netns, obecneunsas ynyylleHne
npouecca LUpKyNaLMu macrna B XONOAUNBHOM KOHTYPE, CIyXUT Ans
yaepxaHus XXMAKOCTU (Macrna Uinn CKOHAeHCUPOBaHHOTO xNajareHTa) B
HIKHER YacTn Bcex BepTUKambHBIX TPyOGONpoBoAOB, NO KOTOPLIM XIagareHT
LUMPKYIMPYET CHU3Y BBEPX W ANTUHA KOTOPLIX NPeBLILaeT 3 MeTpa.

Pwc. 37.9
Yinou
1 y — 1
YKnoH Yrnow HET
- - o
~ 0 M NERY
L L L L
Puc. 37.10
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MacrnonogbemHas NeTns He SBRSETCH eMKOCTBIO AN XPpaHEHUs XUAKOCTU U OYeHb 8aXKHO, YMO ee pasmepbl OOIDKHBI
Gbimb KaK MOXHO MeHbLUE C TeM, YTOObl YMEHbLUMTbL KOJIMYECTBO YAEPKMBaEMOli XIUAKOCTU (MeCTO Macrna He B NeTre, a
B KapTepe KoMnpeccopa) 1 u3bexaTb NOABNEHUS B KOHTYPE 3Ha4YMUTESbHBIX MacrsHbiX NPoOoK, KoTopkle CyayT
nepemMeLyaTbcs NO KOHTYPY (0COGEHHO BO BeackiBaloLel MarncTpanu

Komnpeccopa).

UTo6bl M3roTOBUTEL MacrnonofALEMHYO NETIIO, NyYLle BCErO UCNOSb30BaTh
nokynHow U-o6pa3sHklil naTpyboK, ecriv STo BO3MOXHO (paaunyc
3aKpyrmneHusa oveHb HebonbLuoit), nnu aea 90-rpagyCcHLIX YrorlbHUKa (HO B
nobom criydae ctopoHa L formkHa ObITe Kak MOXHO MEHbLLIE, CM. pUC.
37.10).

Heobxolumo marxe ecez20a nyHKMyanbHO cobnodame
HanpaeJseHue YKIoHa (He meHee 12 mm/m).

o mepe HakonneHMa macna B MacrionogbeMHON NETE, €ro ypoBEHb
nogHNMaETCH, CHUXaA NpoxoaHoe ceveHne Anad rada, YTo Bbl3blBa€T
nraBHOE NMOBhLILLEHWE CKOPOCTU rada.

a3 ynapreT B CNOW
Macna u

~ HachILWE@EeTCR UM
lNoBLILLEHNE CKOPOCTU Mrasa U ero BO34enNCcTBME Ha NOBEPXHOCTE Macna -

cnocobCTBYIOT pa3pyLUEHUIO 3TOI noBepxHocTh (cM. puc. 37.11) ¢ Puc. 37.11
obpazoBaHMeEM OHYEHb MESTKMX Kanernek 1 yBrieyeHuto macna B
BepTMKanbHeIl TpyoonpoBo B BUAE MacssiHOro TymaHa U MacnsHoW NNeHKW, KoTopas NpoABUraeTcs Bnepes no AfMHe
CTeHoK TpybonpoBoAa B peaynbTaTe MexaHU4eckoro Bo3feNCcTBUA Ha Hee NPOXOASLLYEero rasa (ecnv ero CKopocTb He
Hmxe 5m/c).

F) NMpobnema ycTaHOBOK C NepeMeHHON XOrnoaonponu3BoaAUTENIbLHOCTHLIO

3Ta npobrema OTHOCUTCS K YCTaHOBKaM, B KOTOPbIX B NpoLiecce Yrnou yﬂf_"
aKCnnyaTauum pacxof] XrajaareHTa B KOHType MOXET MEeHSIThCS, =N Macns-
Hanpumep, Koraa UMeeTcst HECKOMNBKO NaparnnernbHO paboTaLLmx Macno ' n‘:‘:ﬁ“m
KOMMPECCOPOB, UMK KOra MOXET MEHSITLCS YNcno 06opoToB —nogwumaer 1T
KOMMpeccopa, Uin ecnun perynupoBaHne npoun3BoauTENsLHOCTH A € HOp-
OCYLLEeCTBMNSAETCH 3@ CHET UCKITIOYEHNS N3 paboThl OTAENbHBIX 7m Mansko
LUMWHAPOB NyTEM BO3ENCTBUS Ha BCachiBaloLUe KnanaHbl. YrnoH Yivion

_ — —
JecTBUTENBHO, ecny pacxof] XnafareHTa B KOHTYpe nepemMeHHbI F“ '-F:—
1 3aBUCHUT OT pexmnma paboTkl YCTAHOBKM, CKOPOCTL rasa B T -
TpyGonpoBogax Takke GyneT MeHATbCs. [ns NyyLlero noHMMaHus Guu%' pacxon ) ( 50% pacxon )
paccMOTPUM B KauyecTBe NpUMepa ycTaHoBKY, 060pya0BaHHYIo ; ' = -
JBYMS! OfIMHAKOBBLIMI KOMMPECcopaMm, CMOHTUPOBAHHBIMU B V>5mis V<bhmis
napannerk, TO eCTb YCTaHOBKY C IBYMS! CTYNEHSMU MOLHOCTM
(100% unu 50%). Puc. 37.12

Honyctum, 4To AUameTp BoCcxoasALLe MarucTpany STol yCTaHOBKU
C ANUHOI 7 M 6bin BblBpaH 13 ycnoeus, 4Tobbl npu pabote oboux komnpeccopos (npu 100% pacxopa xnagareHTa)
CKOPOCTb ra3oBOro NoToka B Maructpanu 6eina pasHa 6 m/c (cm. puc. 37.12).

MNpn NONHOM MOLYHOCTU CKOPOCTb rasa Bhile 5 M/C U Macno NOL4HUMaETCA BNOSIHE HOPMarnbHO.

OfHaKo, Koraa OAuH 13 ABYX KOMMPECCOPOB OCTAHOBIEH, pacxof XJafareHTa BnofoBUHY YMeHbLUAeTCs U NagaeT
npumepHo Ao 50% nonHoro pacxoga. Mockonbky AuaMeTp TpyObl ocTarncs NPeXHUM, CKOPOCTb rasa B BepTUKarbHON
TpyGe ynageT NnpuMepHo A0 3 M/C, YmMO He M0360IUMm Macily NoOHUMambCs Hadnexauum o6pa3om.

Macno HauyHeT HakannMBaTLCA B MacnonogbeMHOR NeTNe, 3akynopmBasa NPOXoOAHOE CeYEHNE Tak, Kak ecnm Obl pr6a
nepekpbiBanack NOCTENEHHO 3aKpbiBatoLUMCA KpaHOM.

PasHocTb flaBneHunii ¢ oHOI U € APYroii CTOpoHLI NeTnn ByaeT npy sToM 06yCcnoBRNUBaTL NepPUOUYECKUi NOALEM B
Tpy6e macnsHol NpoGKU co BCEMU BhITEKAIOLUMMW U3 STOMO HeXenaTenbHbIMU NOCneACcTBUAMMU, rMaBHLIM 06pa3oM, ecrm
peyb MAET 0 BcackiBaloleilt MarucTpanu KoMnpeccopa (onacHocTb Mapoyaapa, ocobeHHOo Ha 3anycke).
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Koa0a ycmaHoeka umeem HeCKOJIbKO cmyieHeil npouszeodumenbHOcMuU, obycroenueaioujlx
u3meHeHue pacxofa, Ouamemp mpy6onpoeodoe, 6 KOMOoPkLIX xfnadazeHm YUPKynupyem CHU3Y
eeepx, OormkeH nodbupameCca makumM o6pasom, Ymobbl obecrneyb MUHUMAIIbHYIO CKOPOCIMBb 2a3a He
Hwxe 5 M/c npu HauMmeHbUeM pacxolde xnadazeHma.

OpHako B ganbHeliwem notpebyetca obecneunTb Gornee BEICOKUIA pacxoh, Koraa yctaHoBka HaqyHeT paboTtate Ha 100%
MoLyHocTu. [Mpu 3ToM Hy>HO obecneynTs criefyloLue ycroBus:

« MonHble NoTepu gaBneHns B TpyGonpoBoaax (AN1Ha BepTUKarbHBIX YYaCTKOB + AJIMHA FOPU3OHTamNbHbIX y4acTKOB +
MeCTHbIE CONPOTMBIEHNS) He LOJKHBI ObITh CITULLKOM BBICOKMMU, TO €CTh He BhilLe Nepenaga, SKBUBaneHTHOro
TemnepaType npumMepHo 1°C, Kak Ans MarucTparneii BcacbliBaHUs!, Tak U HarHeTaHus,

» CKOPOCTb rasa HUKorha He [omMkHa npeBbilaTh 20 M/c, Tak Kak 3TO co3AaeT ONacHOCTb BO3HUKHOBEHUS B

TpyGonpoBoaax oMeHb CUNBHOTO LUyMa.

Ecnu guameTp TpybonpoBoaa, BelOpaHHI ncxoasa U3 ycrous obecneyeHmsi MMHUMarbHOW CKOPOCTU ra3oBOro NoToka
He HuXe 5 M/c Npy HaMEeHbLUER MOLYHOCTH, CTAHOBWTCH CITMLLKOM MarbiM WM MPUBOAUT K 3HEYUTENBHBIM NOTEPAM
LaBrieHns npu paboTe Ha NOMHON MOLYHOCTU, BO3HUKAET HEOOXOAMMOCTL WCNONb3oBaHUA COBOEHHLIX TpybonpoBoAoB ¢
TeM, YTobbI 06ecneunTs 6ecnepeboitHbIin NogLeM Macna pu mobbix ycroeusix pabomel U npu mobom pacxode
XxnadazeHma.

Mpy MoHTaxe caBoeHHEIX TpybonpoBoaoB (cM. puc. 37.13) Ouamemp wmanoli mpybbl ebibupaemcs U3 ycroeus
obecriedeHus 8 Heli ckopocmu ebitue 5 m/c 0risi MUHUMabHo20 pacxoda xiiadaseHma.

W
Juaniemp 6onwiitoii mpybul evibupaemcs marus oopazoal, _Q,P“ Yunon 1A Yunou
- = —— =
umobl 6 obeux mpybax ckopocHte 2a306020 NOMOKa Gulna Faaw
eutitie 5 a1 ¢ (Ho Hiwce 20 a1 ¢) npu pabome vemanosru Ha Mo M Macno — Eoneusn N Macno
HONHOTE AMlOWHOCH. HOPMANKRG )] TRyGa - | TPIOTST
Lsprynmpy- saxynopeta “apea
o - o1 B ofiomx ; MACMOM Manyw
LelictBuTENEBHO, Tpu rioHL>KeHHouU MmowHocmu TpyBax . Tpyby
CKOPOCTb lN'a3a B obeunx pr6ax HacCTOJ1bKO Mala, 4YTO v
Macno He MOXeT NOAHUMaTbCA U HaKannnuBaeTCcA B — ?f.'u_ngu
i S e P et
MacnonogbLeMHOW neTne BniioTb A0 NOJIHOIo %" -

nepekpbITUS 6onbLUol TPYObI.
PeKp! Py Ehhucumnuauu 3 [ MususANLKBIR j
pacxon J pacran

C aToro MOMeHTa ra3 HauyMHaeT NPOXOAUTE Yepes
manyio Tpyby Co CKOpOCTEIO, AOCTaTOYHOM AN Puc. 37.13

HopMarnkeHoro noabemMa macrna. O6patHasa NeTnsa B BepxHell YacTu Tpybonposoaa (no3.1 Ha puc. 37.13) npefoTtepalyaeT
npoxof, Macna, nogHaBLUerocd no mManoii Tpybe, B 6onbLuyto TpyOy.

Korga MOLYHOCTb YCTaHOBKM BO3PacTeT, NOBLILLEHWE pacxoa XrafareHTa NPoTOSNKHET Macrno, cobpabLueecs B JTOBYLLKE,
1 ra3 BHOBb HA4YHET LMPKYNUpoBaTh No obenmM TpyGam.

Eu;e PAa3 HQROAMHUAM, 4O €MKOCHIb JIOBVIK OOANCHA ObIMb KAK MOICHO MEeHbitie, umobwvl uzbecantv npoxoafcaemlﬂ bonviiix
MACIUIHbIX np0601< € AMOAMEHm, Ko20a JIOGVIIKQ ONOPONCHAEMICA, 0cobenno Ha BCaCblgalOllleﬁ Mazucmpaii Koasnpeccopa.

Kozoa pasnocms ypoeneti 6onvuias, HyjicHO yCIAHABNUEAMD COBOCHHbIE MPYOONPOBOOsI HA KANCOOM yuacmie ONUHOL He bonee
7.5 M, mujamenvro cono0an uiioyceHHble bliiie Mpebosans U HANPABLEHI YKIOHOS.

TeM He MeHee, HECMOTPSA Ha BCE, MOXHO CTOSTKHYTLCA C I'IpO6J'IEMOI7I NOHWMXEHUA YPOBHA Macha B KapTepe KoOMMpeccopa
YCTaHOBOK C NepeMeHHbIM pacxXoaoM XIajareHta, gaXe eCcnu Bbl60p ANaMeETPOB U NpOKNagKka pr6OI'IpOBOIJ,OB
npoudBeaeHbl N0 BCEM NMpaBunam.

UToObl NOHATL NPUYKNHY 3TOMO SIBFIEHUS], paCCMOTPUM B KauyecTBe npumepa 8-UUNuHAPOoBEIA KOMMNPECCop ¢ TpeMs
cTyneHsMu npoussogutensHocth (100%, 66% n 33%), obecneunBaemMbiMy U3MEHEHMEM YKcna LeRCTBYIOLUX
LUMNUHAPOB, KOTOPLI pacrnonoxeH Haa ncnaputenem.

Honyctum, 4To Npn MakcumanbHoi mowHocTh (100%, 3apeiicTBoBaHo 6 LMNUHAPOB) Yepe3 HarHeTatoLyo Mmaructparb
KOMMNpeccopa BMECTE C XNnafiareHToM BeIxoauT 1,5 nutpa macna B 4ac.

37. NMPOBJIEMA BO3BPATA MACINA
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[NocKoNbKY KOHCTPYKLUUS YCTAHOBKM U €€ MOHTa BbIMOSTHEHI
no BCeM Nnpasuiiam, BMeCTe C XnagareHTomMm B KOMNpeccop

BO3BpalLlaeTcs Takoe Xe KonnyecTBo Macna ( To ecTb 1,5
n/yac) v ypoBeHb Macra no ykasaTerio ypoBHS (CM. puC.

100 %

AnT 1,5 nvTpa macna B 4ac...

—

37.14) HaxoamnTcs B HOpMeE.

B kakoil-To MOMEHT TemMnepaTypa B oxNaxaaemom obbeme
2 najaeT v cuUcTeMa perynupoBaHusl CHUXaeT
Npou3BOAUTENBHOCTL KoMNpeccopa Ao 66% oT HoMWHana,
ncknodan us pabotel 2 yunuaapa (1 6nok). BcackiBaemoe
KOMMPEeCCOpOM KONMUYECTBO XIajareHTa yMeHbLUaeTesa u
pacxod yepes komnpeccop nagaet go 66%.
Ho kaxgblii kunorpamm NpUXoAsLLero B KOMNpeccop
XNafareHTa MOXET CcoAepXaTb TONbKO CTPOoro
Puc. 37.14 onpefieneHHoe KoNUYecTBO Macna, KoTopoe He 3aBUCUT OT

pacxofa, criefoBaTenbHO NPUXoL Macna Toxe ynaaet

nponopuUnoHansHo NageHuio pacxoaa, To ecTb Ao 66% unu
npumepHo Ao 1 nfac (Takxe, Kak U pacxos Macna u3 komnpeccopa).

-.M BOIABPALLAETCH

1,5 sifuac
|

GYPOBEHI: MACHA B HOFPME

Ecnun 6nok Ne3 ucknioueH W3 paboThl ...

Maccoghlil pacXxof, XNAKareHTa Nagaer
Cneéoeameano, yepe3 ecachbiealolyro Maeucmpariib 6

¥ BLIBQAWT TONLKO 1 Afvac Macha...
Komripeccop 6ydem riocmyrame € 3mo20o MOMeHma morbKo 1 ri/vac
macria, € mo epeMsi Kak neped smum Yepes mMaaucmparib

66 %
F =
HaeHemarus yxodurno 1,5 n/yac.

3mo 3Hayum, Ymo Konudecmeo macria, akeusarieHmHoe pacxody 0,5 ___E__ @

n/4ac, ocmaemcsi @ KoHmype.
Ecnu kKomnpeccop pacnonioXeH Hag Ucnaputernem, Macno He MOXET

) - BOIBpALED
BO3BPaTUTLCA B KapTep nof AeACTBUEM CUMbl THXECTU. Zom

TAKKE TOMLRG
1 niuac!

CnedoeamesibHO, KOJIUYECMeo Maca, aKkeueasieHmHoe pacxody Q Cﬂﬁﬂﬂmgﬁﬂ?l%%ﬁ%
0,5 n/fyac, ocmaemcsi @ KOHmMype, 21aéHbIM 06pa3om, e

ucnapumeiie, 20e nadeHue meminepamypbi npueodum K
pazleneHuro macsa u xnadazeHma, U ypoeeHb Macsa e

Komnpeccope nadaem (cm. puc. 37.15).

Puc. 37.15

Ecnu cucTeMa perynupoBaHust NepeBoAUT Tenepb KOMNPECCOpP Ha YpoBeHb 33% NPOU3BOAUTENBHOCTH, NOBTOPUTCS
TOYHO TaKas! e KapTuHa, NOCKONbKY pacXol XnafareHTa CTaHeT ellye MeHblUe U OyAeT YHOCUTbL U3 KOMMNpeccopa eLye
MeHbLUe Macra, OflHaKo U NOCTYNIeHNe Macna Bo BcacbiBaloLMiA NaTpyOoK TOXE YMEHbLUMTCS.

B pesynbTarte B KOHTYpe ONATb OCTAHETCA KONMYECTBO Macha, IkBUBaneHTHoe ero pacxogy 0,5 nfuac, n ypoBeHb Macna
B KapTepe BHOBb NOHU3UTCA (CM. puc. 37.16).

Takum oGpa3om, ecrnn Komnpeccop GyaeT paboTaTb ¢ MOLHOCTbLIO 33% OT HaMWHana, KONMYECTBO Macrna, OCTaBLUEECs B
vcnapuTene, oKaxeTcsl LOCTaTOYHBIM, YTOOBI YpOBEHb Macra B KapTepe 3aMeTHO NOHM3UNCcs. B aTOT MOMeHT, ecrniun
3afaloLYuii TepPMOCTaT OTKITIOMUT KOMMPECCop, HUYTO He NO3BONUT GorblUe Macry, HaxoasLeMycsl B UcnapuTene,
BO3BPaTUTLCS B KapTep.

MNpu nocnegytoLlemM 3anycke Takasi xe kapTuHa OyeT NOBTOPATLCA BCAKWIA pa3, Koraa komnpeccop 6yAeT nepexofuTe Ha
pEeXMM NOHWXEHHOIR NPOM3BOAUTENEHOCTY, @ ONACHOCTL NOHIKEHNS YPOBHA Macra OyzeT elye 6onee 3HauMTENbHON
BMIIOTE A0 TOrO, YTO 06YCnoBuT NMM60 CEpPLE3HYI0 MEXaHUYECKYIO aBapuio U3-3a NITOX0 CMa3ku, NMMbo OTKIoYeHUE
KOMMNpeccopa [aT4uMKOM LlaBneHusi macna (ecnu oH cyLLecTBYET, MO0 NpoxoxaeHne BO BCackiBaloLLylo Maructparnb
OFPOMHOIA MacnsaHoOMN Npobkn (rybutencHol ANA KnanaHoB
BcacbiBaHUs BCIEACTBYE CUIBHOMO rmapoyaapa), ecrnm
UCNapuTernb OKaXKETCA CMULLKOM MepPEnOrHEHHBIM Macriom.

Ecnu uza paGorul vckniueHs! Groku Nod 1 3.

Bo uszbexaHue nepeyucieHHbIX sieNleHuUll Heo6xo0umo
neped Kaxdoti ocmaHoeKoll KomMnpeccopa No KomaHde om
peaynsmopa Kaxowill pa3 eo3zepaujamb Hakonueuieecs 6
ucnapumeJsie MacJio ¢ mem, YmobbI Npu20MmoeuUmMbCsl K
nocnedyrowemy 3aiycKy.

FIpoM2B0aHTENLRACTS elye SonkLile
CHUMBETER ...

M MACNS GETABTCA @ MCNAPKTENE

Puc. 37.16
37. MPOBNEMA BO3BPATA MACIA
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Ilna aTOro ocTaHOBKM KOMNpeccopa AOMKHEI 00A3aTENBHO NPOU3BOAMTLECA C UCMOMNB30BaHUEM METOAA
npeaBapuUTENbHOrO BakyymupoBaHus (cM. pasdernr 29. OcmaHoeKa X 0ri00uibHbIX KOMIIpeccopos).

3AMEYAHUE 1. B kaxaoi macrnonofbeMHON NeTre Bcerga octaetcs bonee unm meHee aHauymMTenbHoOe KONMMYECTBO
macna. NoaToMy nNpy NepBoM 3anycke BHOBL COOpaHHOW YCTaHOBKM ¢ GONBLUMM YUCIIOM JIOBYLUEK CHUTAETCS
OONYCTUMBIM NOHWXEHWE YPOBHSI Macna B KOMMpeccope.

Cﬂeaogamaﬂbno, HeobxooUAIO 6_1’a€ﬂl OueHb HUAIGMEIbHO CACONUNTb 30 HOJIOJICEHUEM YpoeH:i ataciia i npu HeobxoouAtocHI OO
Macia e kapmep.

MoxHO Takxe nepep 3anyCkOM YCTaHOBKU NpefBapuTENLHO 3anoSTHUTL NOBYLLKW TEM XE MacrioM, YTO UCNONb3yeTca Ans
CMa3Ku KoOMnpeccopoBs.

3ameuaHue 2. [NocTeneHHOe UcKNoYeHne n3 obpalyeHus xnopgpropyrnepogos CFC (RI2, R502...) n nosiBNeHue HOBbIX
XnagareHToB cepuu chbtopyrnesogopoaos HFC (R134a, R404A...) ¢ abUpHbIMKM MacnamMm BMECTO MUHeparibHbIX
NpUBOAUT K BO3HMKHOBEHUIO HOBLIX NpobrneM B Bonpocax Bo3BpaTta Macna (cM. pasderi 56. [pobriembl, 03HUKUILE
C rosienieHuUeM Hogbix xradaaeHmos).

37. NPOEJNIEMA BO3BPATA MACNA
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38. YINPAXHEHUE. HABOP U3 12 OLULNBOK

MonpobyiiTe oTbickaTe N0 MeHbLel Mepe 12 oLLIBOK 6 KOHCMPYKUUL UIMU MOHMaxe, KOTOpLIe BKpariuch B
NpVMHLMNUanksHyto cxemy Ha prc.38.1, naobpaaroLyto XONoAMIEHYI0 YCTaHOBKY € NPAMEIM LIUKITOM paclUMpeHus,
KOHAEHCaTOPOM C BO3QYLUHEIM OXNaXAeHMeM 1 KOMNPeccopom CTpems cTyneHamm mowjHoct (33,66 n 100%).

| RIRLTENANARET] AAARTRERRRRTON

S

12 m

\ Komnpeccop ¢ Tpems
CTYTIEHAMN MOWHOCTH (33,
66 1 100%)

4m

) \. e TN D

||||l||r!||r|lll|||uu:u|t|r

Puc. 38.1

Ileped mem, KaK O3HAKOMUMBCA C OMEEHIOM, HONPOOYIiMe OMBICKAMb KAK MOJICHO Doltbute
OUIHOOK.

38. YMPAXHEHWE. HABOP M3 12 OLULMBOK



-211-
Ownbka Ne 1 :

Ownoéka Ne 2 :

Ownbka Ne 3 :

Ownéka Ne 4 :

Ownéka Ne 6 :

Ownoka Ne 6 :

Ownéka Ne 7 :

Ownéka Ne 8 :

Ownéka Ne 9 :

Ownbka Ne 10 :

Ownbka Ne11:

Ownbka Ne 12 :

38. YMPAXXHEHWE. HABOP M3 12 OLULMBOK
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39. HABOP U3 12 OLUNBOK. OTBET

Tenepb ncnpaBumM 12 cepbe3HbIX OLIMOOK KOHCTPYKLUMK U COOPKM, KOTOPEIE HEKCTaTU BKpanuck B cxemy Ha puc. 38.1 (0ns
demarnpbH020 0O BSICHEHUST BonbLUUHCMEéa U3 HUX CM. rpedbidyuuli pasdern).

Owwubka Ne1. Ha enixode U3 Komrpeccopa umeemcs ornacHbili KOHMPYKIoH (cm. no3.1 Ha puc. 39.1). HanomHum, 4TO
o6s3aTenbHbIM TpeboBaHUEM NpuW NPoKnafke TPyoonpoBoLOB BcackiBaHUS M HAarHETaHWA ABMNAETCA BCeraa yKIoH (He
MeHbLUe 12 mm/M) TpySonpoBoAoB B HanpaBreHnn ABMXEHUs1 NOTOKa, kak Yka3aHo Ha no3.I, puc. 39.2.

Owwubka Ne2. PasHocme ypoeHeli 6orbuie 3 Mempoe, NOSTOMY B HMXKHEN YacTu BocxoasLeil Mmaructpanm (nos.2)
HeobxoduMO ycmaHoeUmb MaciiornodbemHyro nemiio (nNos.2').

Owwunbka Ne3. PasHocme ypoeHeli 6orblue 7,5M, NosToMy Anst obecnevennsa nogbema Macna Ha Takylo BbICOTY
Heobx00UMO yCmaHOo8UMb MNPOMEXYMOYHYI0 MacionodvemHyto nemio (nos.3').

Owubka Ned. B eepxrHell yacmu eocxodsuyeli Masucmpariu npucymcmeyem ofnacHbili KOHMPYKIOH om
KOHOeHCamopa K komrpeccopy (No3.4) BMECTO MaBHOMO HaKMOHa K KOHAEHCaTopy, KaK YKkasaHo Ha nos.4'.

OwwnGka Ne5. Ecnu Bocxopsilan MarucTparb BeiNoNHeHa B BUAE CABOEHHLIX TPyOONpoBoAoB, OHa 00rpkHa Bbimb
us2omoerieHa makum o6pa3omM, Yymobbi npedomepalljampb 803MOXHOCMb 8038pama Macria, NodHsieLe20¢s 1o 00Hol U3
mpy6, yepes Opyayro mpy6Ky npu Nobbix ycrioeusix 0abombl U 0COGEHHO NOU CHUXEHUU oacxosia.

YKnoH (4?‘ B npumepe Ha puc. 39.1 (no3.5) amo mpeboesaHie HapywieHO N COELUHEHNE
"-\_/E N — I C = Tpy©6 BLINOSTHEHO C OLUMOKOIA.
.

Mo3.5' Ha puc. 39.2 nokasbiBaeT dea 803MOXHbIX eapliaHma, KOTOpblE NO3BONAT
(IR UCKITIOYNTBL Yrpo3y Bo3BpaTa Macrna npu coeauHeHnn AByx Tpyo.

T5m
maxi [[IIEI  Owmbka Ne6. Benmurisimop KoHOeHCamopa OO/IKeH epauiambCs 6 HarpaerieHuL,

obpamHOM mMOMY KOmMOopoe rokazaHo Ha puc. 39.3, nos.6.

LelicTBUTENBHO, NOL AENCTBUEM CUSbI THXECTU XUOKUIA XNagareHT HaxoguTcs B
HWXHER YacTu KOHLEeHcaTopa.

OpnHako TemnepaTtypa Bo3fyxa, OxNaxzaloLlero Hu3 KongeHcaTopa (1
obecneumnBaloLLero nepeoxnaxzaeHne xumakoctn) OyileT MeHbLUE, eCnU BO3AYX
OyneT NpoxoAUTb Yepea KOHAEHCATOP He CBEPXY BHU3, Kak Ha puc. 39.3,
NOCKOSEKY OH, NPORAS BBEPX KOHAEHCATOPA, YXKE HarpeeTcs, a CHU3Y BBEPX, Kak
nokasaHo Ha puc. 39.4, nos.6'.

75m
raxi

@

No aToil NpuymMHe HanpaBneHne ABMKEHUA Bo3dyxa 6’ no3BonsaeT

— _ Puc.38.2 __ obecneuutb nyullee NnepeoxnaxAeHne CKOHAEHCUPOBaBLUENCH XMOKOCTU
W, cnefoBaTernbHO, MOBLICUTEL XoroauneHelil KMNM, Tem 6onee, 4To B 3TOM crnyvae
ynyJLiaeTca TennoobmeH, NOCKONbKY (
@ BO3ZlyX U xnafgareHT gsuratorcs
HaBCTpeuy Apyr Apyry (NpyvHUuUn
- et TPl nNpoTMBOTOKA).
T [T Owwunbka Ne7. Mcnonbayemeolii B
yCTaHOBKe KOMMpeccop pacnonaraeTt 3
CTYNEHAMU MOLLHOCTU, NO3TOMY
[T KOMNUYECTBO LMPKYNUpYyIoLLero B
rerrrrereferrre——— * YCT@HOBKE XajareHTa npu caMmoil HU3KOM
+ @ MOLLHOCTU NPUMEPHO B 3 pasa MeHbLLe,
yem npu 100-NpoLEHTHOR MOLYHOCTI.
Puc. 39.3
Ho npu moLwjHoCTU ycTaHoBkM B 33% OT
HOMWHana «U3nuLLEK» XNafareHTa, nepecTalolymii LUpKynmpoBaTb, 0683aTenLHO
OyneT HaxoanTbCA B KOHAEHCATOpPE (a B KaKOM APYroM MECTE OH MOXET OBITE?).
Takoe HakoMreHWe XUAKOCTU B KOHAeHcaTope Oy eT BbI3biBaTL 3aMETHOE Puc. 3.1 _

CHIDKEHUE TENNOOOMEHHOIN NOBEPXHOCTU U, CIEL0BATENLHO,
XONOAONPOU3BOAUTENEHOCTU C NOCMNEACTBUAMMU, KOTOPEIE YPEBATHI OTKITIOUEHMEM KOMMpeccopa NpesoXpaHUTENBHBIM
npeccoctatom B/.

HawnGonee NpocTeIM peLleHUeM STOM NpoGrnemebl, Kak 1 Nio6oii npoGrnemMbl, 00y CrNOBNeHHON GONbLUIMMUW U3MEHEHNUSIMU

HABOP N3 12 OLLMBOK .OTBET
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pacxofa xnajareHTa B KOHTYpe, ABIAETCA yCmaHo8Ka Ha ebixode U3 @
KOHOeHCamopa XUOKoCmHo20 pecueepa (No3.7' Ha puc. 39.4), KoTopbii
cnyxuT BydepHoli eMKocTeio {cM. pasden 16. [Npobriema 3anpaeku

(NERENTEEANENN! CRENFENENENET AN

XnadazeHmowm,). —'—m-l-l-m-mﬂ-r T -
OpHako 3aMeTUM, YTO HEKOTOpLIE pa3paboTUYnKN XONOAUNBHBIX (T TR
YCTaHOBOK NpeiNcYUTaloT CO3HaTENbHO C CaMoro Havana Ucnonb3oBarh TR
nepepasmepeHHblii KoHgeHcaTop, NULb Obl n36exaTb NPUMEHeHNs

XKUAKOCTHOrO pecmBepa. OCHOBHEIM MPEeUMYLLeCTBOM STOro M .
nepepasmeprBaHna SBMAETCS NOCTOSTHHOE HannumMe 3Ha4uTernsHoro @
KONMYecTBa XNAKOCTU B HUXKHER YacTu KoHgeHcaTopa (3oHa A Ha puc. .

39.5), uyTO no3BONAET AOCTUYL MNPEBOCXOAHOrO Puc. 39.4
nepeoxnaxaeHus.

OTNnM4HOEe nepeoxnaXaeHne No3BONSAET He TONMBKO MOBLICUTE XONOAONPOM3BOAUTENBHOCTb, HO OHOBPEMEHHO
MCKIIOYNTL ONacHOCTbL BHE3AMHOMO BCKUMAHUS XMAKOrO XragareHta npyu CroXHOK KOHCTPYKUUK XUAKOCTHOW MarucTpanu
(6onbluan gnvHa TpybonpoBoaa, 3Ha4YUTeNbHasa pasHOCTb YPOBHEN NS KOHAEHcaTopa, PacnoNoXeHHOro nop
mcnapuTenem...).

OuwmnBka Ne8. MocKomnbKy KOMMNPECcop MMEeT BO3MOXHOCTE 3-CTYMNEHUaToro CHIKEHNS NMPOU3BOgUTENBHOCTHY, pacxoq
XNajareHTa MOXeT CUITBHO MEHATBCA, U KONMUYEeCTBO Macha, ocTaloLyerocs B ucnaputene npu pabote Ha 33-NpoLEeHTHOIA
NPOU3BOLUTENTBHOCTU, MOXET OKasaTbCsl OTHOCUTESTbHO BEICOKUM.

Kpowme Toro, B cxeme Ha puc. 38.1 ucnapumerb paciorioxeH nod KOMIpeccopoM, a 3To 06CTOATENbLCTBO fenaeT
npobrnemMy Bo3BpaTa Macna B laHHOI YyCTaHOBKe AEeACTBUTENBHO O4EHb CEPLE3HON.
Utobbl n3bexxaTe onacHOCTU HaKOMMEeHUA Macrna B ucnaputene u
BO3HWKHOBEHUS MEX@HUYECKMX NOJTIOMOK, He0bX0AUMO Npu Kax Ao
OCTaHOBKe KOMMNpeccopa Bo3BpallyaTk Macrio B ero kaprep, creioBaTtensHo
— e SES—— Ka>Kayl0 OCTaHOBKY MO KOMaHAe OT perynatopa Hy>HO BEINOMHATE C
IO npenBapuTenbHBEIM BakyyMUPOBaHWEM.
OpHako Takas onepayns TpebyeT, YTobbl Ha XMAKOCTHON MarmcTpanu Kak
MOXHO 6nvke kK TPB 6LIn ycTaHOBNEH anekTpoknanaH (CM. no3.8" Ha
pnc.39.7).

OuwmbGka Ne Ne 9 u 10. MpounsBoaMTENEHOCTL KOMNPEccopa MOXeET UMETL 3
cTyneHu, cHmkasick oT 100% o 33%. 3To 06CTOATENLCTBO NO3BONSET
npegnonarartb, YTO €ro sreKTpuieckas MOLYHOCTE UMEET r10PSIO0K HECKOTBKLX
decsimkoe Kurnoeamm.

Kak cnepncTteme, xonofonpon3sognMTenbHOCTL cnapuTensa OyfeT ocTaToqyHo
3HAYUTENBLHON ANA Toro, YTOOLI OH ObIN COCTaBNEH U3 HECKONBKUX CEKLWIA,

T
" ¥rnoH

S —F—> (o
To5m
maxi :

I
— SIS
Puc. 39.6 Puc. 39.7

3anuTbiBaeMblX NpyY NOMOLYY pacnpenenuTens
HKMOKOCTU, KaK NokasaHo Ha puc. 39.7, nos.10".

OpnHako BeICOKasa X0noonpon3BognTENBHOCTE CNapuTens 1 ero 3anutka ¢ NOMOLLLIO pacnpenennuTens XUIKkocTn faet
OCHOBaHMe npegnonaraTe BO3MOXHOCTb 3HaYMTENbHLIX NOTEepb AaBreHuns, NOSTOMY B JaHHOM Clyyae KpaitHe
HeobXoaMMO NCNONb3oBaTh TepMocTaTudecknii TPB ¢ BHELLHMM ypaBHMBaHMEM [aBreHusi, kak nokasaHo Ha puc. 39.7,
no3.9'.

Owunbkn Ne 11 u 12. PasHocTb ypoBHEN MeXay ucnaputenem n Komnpeccopom 6onee 3 MeTpoB, NOSTOMY B HUXHEN
yacTu (cMm. no3.11 Ha puc. 39.6) Bocxofsueir  BcachiBawoljeld  Maructpany HeobxoguMo CMOHTUPOBaTb
Macnonogbemuyto netnto (cMm. no3.1 I Ha puc. 39.7).

HakoHel, Ha Bxoze B komnpeccop (No3.12 Ha puc. 39.6) uMeeTca HegoNyCTUMLIA KOHTPYKITOH, NOSTOMY Heobxoaumo,
yTOOHI BCcackiBatoLuil NaTpy6ok Obln HaKMOHEH K KOMMpeccopy Tak, Kak Noka3aHo Ha puc. 39.7, no3.12'.

39. HAEOP U3 12 OLLMBOK. OTBET
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40. KAK HA OLLYNb OLLEHNBATb TEMIMEPATYPY ?

MpeaMeTOM PacCMOTPEHUS HACTOSILLEro pasferna sBNSKTCS NpeuMyLjecmea U o2paHuUYeHUs] OLeHKW Nopsiaka BeNUYMHBI
TemnepaTypsl TPYGONPOBOAOB XONOAUNBHEIX YCTAHOBOK C NMOMOLLBI0 XOPOLLO 3HAKOMOTO XONOAWIbLYMKaM-NPaKTUKaM
npuema, 3akroyaloLLerocs B NPOCTOM OLyNbIBaHUM TPYGONPOBOLOB.

A) O6bwmne coobpaxxeHus No NoOBoAY Ol YNbIBaHUS
Tpy6bonpoBoaoB

Ecnn TexHuka oyeHKn nopsiika TemnepaTypbl Ha OLLyMNb XOPOLLO YCBOEHa U NOHATHA,
B coyemaHuu C rnokasaHusmu maHomempoe Bf] u HL] oHa MOXET NO3BONUTb
C3KOHOMUTb AparoyeHHoe Bpems, obnerdyas ANarHoCcTUKY o4eHb MHOIMX
HeUCNnpaBHOCTEN B XONOANIBbHBIX YCTaHOBKaX.

B Hayarne Hy»HO yCBOWTb, YTO TEMNEpaTypa NafloHN MOXET MEHATLCA B 00OLLEM
cny4dae ot 28°C o 34°C (B 3aBMCUMOCTHY OT MHAMBUAYYMa, OKpY»KaloLlemn
TemnepaTypbl, COCTOSHUSA 3[,0POBbS...), O4HaKO Hanbornee 4acTo OHa Haxo4UTCH B
npegenax 30... 33°C (cm. puc. 40.1).

Baw co6CTBeHHbIN YPOBEHb Bbl CMOXETE TOYHO YCTaHOBUTb
M3MepeHnEeM TeMneparypbl Ballen f1lagoHU C MOMOLLLIO
BbICOKOKa4€CTBEHHOIO Ha[EeXHO OTTapPUPOBaHHOIO

TepMoOMeTpa.

3ameTuM, YTo TEMNepaTypa BalleEN PyKN MOXET Crierka M3aMeHATLCA B pa3HOE BPEMSA rofa U B 3aBMCUMOCTU OT
COCTOSIHUSA BaLlero 34,0poBbs. [T03TOMY He CTECHANTECH PErYIAPHO €€ NPOBEPATL.

Puc. 40.1

B) OueHka nepeoxnaxaeHuUsa Ha owynb

XonoauneHbIe YCTaHOBKU, Kak B TOProBoMm o6opyaoBaHnK, Tak U B KOHAULMOHepax, o6opyAoBaHHEIE KOHAEHcaTopaMuy ¢
BO3ZlYLUHEIM OxnaxaeHnem, paboTatoT B 60NBLUMHCTBE CBOEM C TeMNepaTypoit KoHAeHcayun, Npyu HopMaribHBIX
YCNOBUSAX, pacnosnoXeHHoW B AnanasoHe oT 40°C go 45°C.

Honyctum, 4to 0BBIMHaA BENUUUHA NEpeoxaXAeHUss COCTaBNSAET okoro 5°C, nonyuyum TemnepaTtypy »ULKOCTH,
M3MEPEHHYIO Ha BLIXOAE U3 KOHAEHCATOpa, HaxoadaLlyrocsa 3adacTyio B AnanasoHe oT 35°C go 40°C.

Hebonblas pasHula, koTopas Npu STOM CYLLECTBYET MeXAY TEMNEPaTypOi XUAKOCTM Ha BEIXOLE M3 KoHAEHcaTopa
(35...40°C) u Temneparypoit pykn (30...33°C), MOXeT No3BoNuTL NyTEM Jerkoro obxearta TpybonpoBoaa pykoi (cm.
puc.40.2) oyeHb 6piCMpO U C Xopowiell MOYHOCMBIO OUEHUMb 6EITUNUHY NepeoxriaxX0eHuUs: XUOKOCMU.

Ing Toro, 4Tobkl Nyylle YCBOUTL 3TOT NPUEM, BO3BMEM B Ka4eCTBE NpUMeEpa PEMOHTHUKA, TeMNepaTypa PyKu KOTOpOro
paBHa 31 °C, foTparusatoLyerocs Ao naTpybka otBoAa XuAKoCTU. ECriv oH npn 3ToM 0BXUraeTca n He MOXET AepxaTb
pyky Ha natpy6bke (cm. puc. 40.3), 310 06BIMHO O3HaAYaEeT, YTo TeMnepaTypa ropasgo Beile 45°C 1 ee oleHka NoYTH
HEBO3MOXHA. Ymobbl uzbexamp Oxo02a, HY»XHO rneped mem, kak ce0bOOHO rOIOXUMb PYKy ceepxy Ha mpyOkKy, crieeka
noxroname €0 no mpybke (memrnepamypa HazHemaroujeao nampybka moxem ripespiuiame 80 °C). C gpyroi
CTOPOHBI, ECINU HaLL PEMOHTHUK UCMLITLIBAET NETKOE OLLyL|EHUE TENNA, 3TO O3Ha4YaEeT, YTo TeMnepaTypa TpybonpoBosa
Buile 31 °C (Temnepartypa ero pyku), npuyem, Yem BhILLE TeMNepaTypa, TEM CUNBHEE OLYyLLEHNE Tenna.

Or 35 po 40°C ONACHOCTb OXOTA
—

>

XUOKOCTE

Bonee 45°C .~

Puc. 40.3

40. KAK HA OLLYTb OLIEHVBATE TEMIMEPATYPY ?
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Mpu nerkom o6xBaTbiBAHUM MOXHO OLIEHUTbL TeMnepaTypy Tpyosl mexay 30 n 40°C ¢ TOYHOCTBIO A0
rpagyca.

OueHMB TeMNepaTypy XUAKOCTU Ha BLIXOA4E U3 KOHEHcaTopa, PEMOHTHUKY [OCTATOMHO B3rNSHYTb Ha MaHOMETD,
nokasbliBaloLUiA flaBreHne (a cnefoBaTenbHO, Y TeMnepaTypy) KoHAeHcauuy, YToGbl MTHOBEHHO OLEHUTE
nepeoxnaxaeHue.

. B :14.7 bar
Hanpumep, 40ONYCTUM, YTO ONBITHBIA PEMOHTHUK, AOTPOHYBLUUCH @ 4+

Ao Tpy6onposoa 0TBOAA XUAKOCTM U3 KOHAEHcaTopa, oLjyljaeT NN 10=5°C

nerkoe 4YyBCTBO TeNna U genaet Ha STOM OCHOBaHUM BbLIBOA O
HH H! H ” Qi 8 C

TOM, UYTO TeMnepaTypa XUAKOCTH, BbIXOIJ,HLLIEI‘/JI N3 KoOHAeHcaTopa,
T T T T
i

-p

okono 36°C.

Ecnu npn aTom maHoMeTp HarHeTaHuaA (BLl) nokasbiBaeT @
haeneHue 14,7 6apa (4To cooTBeTCTBYET ANA R22 Temnepatype
KoHaeHcauum 41°C), Hall peMOHTHYK TOTYac Xe MOXET
3aKmioYmnTh, YTO NnepeoxnaxgeHne coctaBngaeT 41°C-36°C=5°C u
caenartb U3 3TOro COOTBETCTBYIOLYME BhIBOALI (CM. puc. 40.4).

Puc. 40.4

3ameTnm, YTo BCA LieHTparnbHasa 3o0Ha KoHgeHcaTopa (nos.1 Ha
puc. 40.4) cogepXUT CMECH XUAKOCTM U Napa nNpu TemnepaTtype KoHgeHcauun (B Hawem crnyyae 41°C).

B KpaiiHem crnyyae peMOHTHMK MOXET epyb0 oyeHLUMb NepeoxnaxaeHne NpocTo AOTPOHYBLUMCE BHavarne 4o n3rmbos
(kanadeii) B LeHTpanbHOl 30He KOHZEHcaTopa, a 3aTeM A0 OTBoAAL|ero natpybka, gaxe ecnu maHomeTp B
OTCYTCTBYET.

BHumaHue! [1na HageXXHoW ANarHoCTUKM HeoOXoanMo, Ymobbl 3HaqeHUsT memnepamypbl U 0aeneHus 6binu
ycmaHoeuswiumucs. NosToMy U3aMepeHusi TemnepaTtypbl ¢ NOMOLLLI0 TEPMOMETPa UK €€ OLeHKa Ha OLyNb He AOIMKHbI
NPOU3BOAUTLCSH, €CIN YCTaHOBKa TONBKO YTO BKIIOUMNACD.

1 C) OueHka pa3HOCTU Temneparyp
wXononHanan I Nagors
pyra npm 33°C npu 35°C
L OnpepneneHune pasHocT TemnepaTtyp (A©) mexay « i
Y [IByMSl TO4KaMu ecTb, 6e3ycrnoBHO, 0fjHa U3 A )

Ty
3C_, Hanbornee 4acTo Ucnornb3yemblix onepaymi 33°C

TEXHUKW OL|EHKU TEMMEpATYP Ha OLyNb.

I PesynbTaThl TaKo OLUEHKU TEM HagexHee, Yem I‘
ul'opmla;s);c 6onblue pa3HoCTb TeMnepaTyp (pa3HocTb Gonee
35°C - pyka nps 4°C, KaK NpaBuIIo NETKo BhISBMSETCS 15 °C ,::;“3“;%;
F;r oLynbIBEHUEM ABYMS pyKamu). -
XoTA HebornbLUME pa3HOCTU OLeHMBaTb TPYZHEE, . f":":
1 TEM HE MeHee pa3HuLa nopsaka 2°C Takxe Y
MOXET ObITb 0OHapy»eHa HECMOTPS HU Ha 4To C ]
Puc.40.5 XopoLueit focToBepHOCTLI0 Griaroaaps Puc. 40.6

cneyuanbHoi TEXHMKE OLynbiBaHusA. [INs ny4yllero NoHMMaHWsa 3TON TEXHUKU

BO3LMEM B Ka4eCTBE NpuUMepa cryyvail, korja pEMOHTHUK NbITAaeTcs NPOBEPUTE (PUMNBTP-OCYLLUTEND, HAXOAALLMIACA B
CcaMOM Ha4are npoLecca 3acopeHUs, B pe3yrkTaTe Yero Ha Hem obpasoBarnca cnabulii nepenag Temnepatyp B 2°C
(Ha BXoAe XMOKoCTb UMeeT TemnepaTtypy 35°C, Ha Beixoge - 33°C).

Ecnu Haw peMOHTHUK GyeT [OCTaTOYHO OO 3aXmmaTh TPyOKM Ha BXOAE U BLIXOAE BNarcoTAENUTENA o6enmMn pykamu
(He MeHee filecATka CeKyHL), TemMnepaTypa KadkAol U3 JaJloHeil CpaBHSAETCH C COOTBETCTBYIOLLEW TemMnepaTypoi
Tpy60K (cm. puc. 40.5).

B pesyrnkTaTe ero Mo3ar 3apermcTpupyeT OLYLEHUE «ropsiveit» NeBOii PYKN 1 «XONOAHON» NpaBoi.

BLICTPO NOMEHSB PyKU KPeCT HaKpeCT «XOnoaHyo» pyky npu 33°C Ha Tpyby npu 35°C n «ropsidyio pyky» npu 35°C Ha
Tpy6y npm 33°C), OH Nony4mnT oLyLeHne pa3HocTu B 2°C OT kaxAoW PyKU, YTO IKBUBANEHTHO UCKYCCTBEHHOMY
YyABOEHUIO ouyueHus (cMm. puc. 40.6).

KAK HA OLLYTb OLIEHMBATE TEMIMEPATYPY?
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Takasa TeXHMKA MOXET COCITYXUTb XOPOLYIO CIyXOy, NOCKOMbKY NO3BONAET, yCWILeas NonyvyaeMble
NpPU OLWYNbIBAHUM OLLYLIEHUA, OGHAPYXMBATb C HENFIOXON AOCTOBEPHOCTBLIO AaXe OTHOCUTESTbHO
HeGonbLIKe pasHOCTU TEMMNEPATYP.

D) OueHka TeMmneparypbl HUXe, YeM Temneparypa pyku

Ecnn peMOHTHUK NpU oLy NbIBaHUM TPYGonpoBoAa He YyBCTBYET HU Tenna, HU Xorofa, 3TO 3Ha4UT, YTO TeMnepaTypa
TpyGbl NPUMEPHO Takasi e, Kak TemnepaTypa pyKu.

HanpoTus, ecnu Tpy6a 6oree xonofHas, Yem pyka (ofHako, 6e3 obneneHeHuns), OH NOYyBCTBYET oxnaxaeHune, npuiem
Tem Bonbluee, YeM HWKe ByaeT TemnepaTypa TpyObl.

BoobLje roBops, oLeHnTL TeMnepaTypy TpyObl Ha OLyMb, ECINIU OHa XONOAHEE, YEM pyKa, AOBOMBHO TPYAHO, 0COBEHHO,
Korga aTa pa3HoCTb Benuka (cm. puc. 40.7).

B aTOM cryyae Ans OLeHKM TeMNepaTypbl B NOMOLLb PEMOHTHUKY Takxe UCMNOoNb3yeTcs creluanbHas TeXHUKa
oLjynbiBaHus, 0coBGeHHO Korfa OKpyXatoLan TeMnepaTtypa HUxXe
TemnepaTypbl pyku (Hambonee YacTulil cryyaii).

YYBCTEO XOﬂOﬂA 3Ta TEXHUKa COCTOUT B TOM, YTOOEI 8Havarie [LOTPOHYTLCA 10 KaKoW-
HUOYA b pacnornoXeHHOW NOGIN3OCTU MacCMBHO METarnrMyeckol AeTanu
(Hanpumep, cTaHMHa KoMnpeccopa UNu MeTannu4eckuii Lkad), KoTopas
006513aTenkLHO oMMKHa MMETDL TaKyHo e TeMnepaTypy, Kak OKpyxaroLjas
TemnepaTtypa (cnefoBaTernbHO, HU ropayee, HU XonogHee, cm. puc. 40.8).
Ianee Hy»HO NofoXAaTk HECKONEKO CEKYHZ, YTODOLI laTh BO3MOXHOCTb
MO3Iy «3aperMcTpMpoBaTb» COOTBETCTBYIOLLEE OLYLLEHNE. SameMm
PeMOHMHUK dormkeH Obicmpo NPUKOCHYTLCA K TpybonpoBozy,
TemnepaTypy KOTOPOro OH XenaeT OLeHUTD.

CpaBHHB J1Ba Oy TBIBAHUS, MOKHO TOTYAC K€ COOTHECTH
Puc. 40.7 TeMIeparypy TpyObl C OKpyKaroIel TeMrepary poi (Takas
ke, Ooee Teruias, MEeHee Terliasi, ropaszio MeHee Terasl. .. ).

3aMeTVM TaKke, YTO AN YTOUHEeHUs pasHuLbl Mexay TemnepaTypoli TpyGbl U TeMnepaTypoit OKpyxatoLyei cpefbl MOXET
WHOTrAa UCTIONb30BaTLCS TEXHUKa CpaBHEHUS, ONUCaHHas BLILLE.

Ecnu mpy6a obnedeHena, MOXHO 3aKiOUUTL, YTO ee TemnepaTypa Himke 0°C (nocmoTpute Ha Beixog u3 TPB,
0coB€EeHHO B KOHAMLMOHepax). Ecnu nHel pbIxnblil Ha BUA 1 GLICTPO OcHINAETCA NPpU NOCTYKUBaHMU Mo Tpy6e nanbuem,
TemnepaTtypa foctatodHo brnuaka k 0°C. B NpoTUBHOM crnyyae Ana onpeferneHns TeMnepaTtyphl Nnyylle UCNoNb3oBaTh
TEPMOMETP.

BHUMAHME! Ecnu eawa pyka c memnepamypoii +30°C oompazueaemcs 0o mpy6ui ¢ memnepamypoii -20 °C
(nepenad pasen 50 °C), 6v1 nouyscmeyeme maKoe yHee OWYenue 0)co2d, KAK npu ROZPYHCeHUU PYKU ¢

memnepamypoii +30 °C ¢ 600y ¢c memnepamypoii +80 °C (imom sice nepenao ¢ 50 °C).

B 3akntoueHue OTMETUM, YTO TEXHUKa onpenerneHna tTemnepaTtypbl Ha OLWyNnb MaccWBHEA MEYANAWYECKaR
AeTallb ¢ TEMNEPATYPON, pIBHDM

oKpyrael YTemnepatype

AOJKHa pacCMaTpuBaTbCA Kak BCnoMmoraTternibHas, No3BONALaA B HEKOTOPBIX
cnyvanx 6bICTpO OLEeHUTb NepeoxnaXxaeHne unn neperpes C Lerblo BEIMIpbILLa
BO BPEMEHU NPU ANArHOCTUPOBaHUWN HENCIPaBHOCTE.

Kak nro6ast mexHuka kakux-nubo delicmeauti, oHa mpebyem ynpaxHeHull u
MpeHUpPoeoK, Ymobul 6bimb aghghexkmueHoll. OOGHaKO OHa HU @ KoeM
crly4Yae He Mo)em 3aMeHUmb npasunibHoe Ucnojib3oeaHue
8LICOKOKa4yecmeeHHbIX mepMoMempos.

Puc. 40.8

40. KAK HA OLLYTb OLIEHVBATE TEMIMEPATYPY ?
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41. UBMEPEHUE PACXOOA BO34YXA

MNpu KoHTpoOne pa6OTbI WIN B CBA3U C HEOOXOAMMOCTBIO noaTBepKaoeHNA AnarHo3a HEUCTPaBHOCTU YaCcTO BO3HUKaET
I'IOTp66HOCTb B UBMeEPEHUUN pacxoa BO3ayxa, KaK Yeped koHAeHCcaTop, Tak N Yeped ncnaputenb.

HawnGonee npocTeiM NpUGOPOM, NO3BONAOLUM BHINOMHUTE 3TY ONnepaumio, ABNSETCH aHEMOMETP C KPbINbYaTKOMR,
OCHaLLeHHBIIi MexaHU4YeCKUM UK SNEKTPUYECKUM NpeobpasoBaTeriem.

B niobom crnyyae cyLeCTBEHHBIM YCITOBUEM BLINOMHEHUA UBMEPEHUIA ABNAETCH CKPYNyreaHoe cobriofeHne
pekomeHAaumii pa3paboTynka sToro npubopa.

Kakum 66l HM 6bIN NpeobpasoBaTens Npubopa, HaNOMHUM, YTO KpbiNbYaTka aHeEMOMETpa AA NoNyYeHUs TOYHOro
pesynkTaTa, BO BpEMS BCEMO Neprofia M3MepeHns, LOIMPKHa OCTaBaTLCA CmMpo20 repreHOUKyIspHOL NpoaoribHON ocn
©aTtapeun n enfiomHyio npwxama K Hei (cMm. puc. 41.1).

Bornee moeo, ecnu nioujadb ceveHusi enixodsiujeli 6020yuwHoli cmpyu docmamoy4YHOo eeJiuka, CKopocmb eo30yxa
8HU3Y, 8sepxy U e yeHmpe 6amapeu Moxem CUNBHO pa3nuyaTtbCs, (CKOPOCTb MOXET MEHATECH BLBOE).

T %
(] 000000
ooogel % L]
(B 0Ea) -Q ounon
rodgag toQnog
4oonoq neqnen
000008 108000 ; ;
0p00 ) bonog
MNpM ocywecTenerHMn .
CHaHWPRYIOWMX OBUKEHWM
AremomeTp gomieH BLITL NNOTHO npwxart K Barapee aHeMOMETP AgeT pesynLTaT
NepnenauKyNAPHO e NPoaonbHOW 0CU M3MEpPeHU OeHb HETONHEIR
Pwc. 41.1
Puc. 41.2

B aTOM cryqae uHora ucnorb3aytoT Takoil cnocob N3amepeHns, KOTOPLIA 3aKo4aeTcs B OCYLECTBINEHNN CKaHUPOBaHUA
aHeMoMeTpoM nepep 6atapeeii, ogHako 3TOT cnoco® NpUBOAUT K GOMBLLOK NOTEPE TOUHOCTU U3MEPEHUSA, MOCKOIBKY NpU
nepemeLleHM aHEMOMETpPa TPyAHO COXPaHATL BCe BPEMSA €ro NepneHAMKyNApHOCTb K NPOAONBHON ocy baTtapen 1
obecneunTb NNOTHOE NpxaTue (cM. puc. 41.2).

Bonee Toro, aToT cnocob MOXET B TOW UM MHOM Mepe COAENCTBOBAaTL NOSABSIEHMNIO 30H, B KOTOPLIX CKOPOCTb 6yIJ,ET
CUSBHO OTNMYATLCA OT CPefHEN CKOPOCTK, YTO AeNaeT KOHEYHLIN pe3ynsTaT U3aMepeHuii 40BOSIBHO I'IpI/I6J'II/I3I/ITej'IbeIM.

Mo aTum npuyrHam cnocob n3amMepeHuna nyTem CKaHMpoBaHUA HE peKOMeHAYyeTCA U nNpu HeoOX0AUMOCTU MOXET ObITb
Mcnonb3oBaH ¢ obecnevyeHnemM OCTaTOMHOW TOYHOCTU TONBKO Anst HebonbLumx 6aTape|7|.

Korga nnowagb 6aTapev| CTaHOBUTCH 3HAYUTENBHON, NPeANOYTUTENBHO MEICFIEHHO pa3fenuTb €€ Ha HEKOTOPOE HYNUCIIO
ArflEMEHTapHLIX NOBEPXHOCTEN, Kaxgas U3 KOTOPLIX NPUMEPHO COOTBETCTBYET NIoLagn CEYEHNA BEPTYLLKK np|/|6opa.

Hanpumep, Mbl pazgenum nnowjazb 6atapen Ha 9 yyacTKOB Tak, Kak 3To nokasaHo Ha puc. 41.3. Toraa, usmepss
CKOPOCTb BO3ZlyXa B KaX[OM U3 3TUX y4acTKOB M MPOU3BOAA OCPEAHEHUNE NONy4Yaemblx pe3ynbTaTtoB, Mel Oyaem 3HaTb
CpefHIo CKOPOCTL Bo3ayxa, npoxoasLyero Yepes bartapeto (B m/c).

B paHHOM npumMmepe UMeeM:
V1+ V2 +t....+Ve+ Ve
9

VM, =

e o

lNocne aToro Ham oCTaHeTCA TONBLKO M3MEPUTL pa3Meptl baTtapen gI.IJI/IpI/IHy In - : o
BLICOTY h), uTOOHI paccunTaTb 0O0LEMHLIN pacxoa Bozayxa Qv B M ~/c: h

I & L% LA

3 :
Qvi™ = vmi™, s X biw) X B _
YMHoxum Ha 3600 pacxog B M”'C MOMy4YuM pacxod B M 3 jac:

Qv = Qv 1 x 36@ Puc. 41.3

41. UBMEPEHWME PACXOOA BO3YXA
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Torpa peMOHTHUKY HYXKHO FNULLL CPaBHUTE NOSTyMEHHBIV pe3ynbTaT ¢ 3Ha4eHUEM HOMUHAaNBHOMO pacxoda U NOTOM
OCMBbICITUTb AaHHble CpaBHEHUA.

MeTtoauka usmepeHus: MNpeacraBuM cebe, YTO CHETYMK aHEMOMETPa B MOMEHT BpeMeHU O nokasbiBaeT 115M nepen
Hayarnom UsmMepeHuii (NokasaHua cYeTyYrKka MoryT ObITb NPOM3BOSIBHBIMU, U COBCEM He 005i3aTeNIbHO BhICTaBNATh
undpepbnat cyeTunka Ha 0, NOCKOSbKY 3TO AOCTATOMHO AONTO U GecnonesHo). [na naMepeHus onpefensioT BpeMeHHo
WHTepBan 3amepa, HanpumMep, 20 cekyHE.

CueTynk aHeMOMETPa OTKIIOYaIoT OT KpbifibYyaTky U NOMELalT aHEMOMETP Ha BaTapeto B nonoxeHue 1 (CM. Cxemy Ha
puc. 41.3). Korga kpbinbyatka HabepeT CKkOpOCTh, BKIIOYaOT aHEMOMETP Takum obpa3om, YToObl OHOBPEMEHHO
3anycTuTb U cYETYMK U XpoHomeTp. Korga xpoHomeTp nokaxeT 20 cekyHf, ObICTpo nepemelaloT aHEMOMETP B
nonoxeHue 2, yepes 40 cekyHp - B nonoxeHue 3, uepes 60 - B nonoxeHue 4 1 Tak garee.

Mo ncteveHun 180 cekyHa (9 namepenuii no 20 cekyHh Kaxaoe) aHeMOMETP BbIKIoYatoT, ONoKMpys NokasaHUsi cHeTUnKa
M XPOHOMETpa. B 3TOT MOMEHT, ecrnn cHeTYMK NoKasbiBaeT, Hanpumep, 601M, 3TO 3Ha4YUT, YTO OH Habpan 601-115=486m
3a 180 cekyHz, cnepoBaTenbHO. CpeaHAA CKOpPOCTb coctaBnfet 486/180=2,7m/c.

Ecnn L=60cm, a h=65cm, yacoBoli pacxon dyaet 2,7x0,6x0,65x3600=:3790M3/qac.

MpumeyaHue: BHUMATENBLHO NPOBEPANTE pacqeT Ha NPeLMET BEISBIIEHUS BO3MOXHbIX OLUMOOK U cnepute 3a NopsaKoMm
nony4yaemoi BenuunHel. Hanpumep, ans Takoi HebonbLUoih 6aTapen ¢ pasamepamm 60x65cm Obino 6bl LEACTBUTENBHO
CTpaHHEIM MOSYYUTL KPOLLEYHEIN pacxod B 379m % flyac unm OrpomMHEIl pacxod B 37900 m ® ac.

B ycTaHOBKax UCKYCCTBEHHOroO KIMMara MOXHO NPUONUXEHHO cHMUTaTb, YTO pacxof Bo3ayxa vYepes ucnapurenb no
nopsiOKy eenuyuUHbLI O0JKEH coomeemcimeoeams npumMepHo 700 M/uac Ha KaxObili Kunoeamm MowHocmu
Komnpeccopa. Tak, koHauyuoHep, obopyaoBaHHbI KOMNPeCCOpOM MOLYHOCTLEIO 5 KBT fomKkeH MMeTb pacxoq Bo3ayxa
yepes ucnaputens okoro 3500 Mfuac. KOHEeYHO, 3Mo OYeHb npubnusumernsHoe 3HavyeHue U morbKo Kamarioe
paspabomutika moxem O0ampb MOYHble 0aHHbIe O HOMUHalbHOM 3Ha4YeHuUU pacxoda’.

41. UBMEPEHUME PACXOA BO3QYXA
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42. COBETbl PEMOHTHUKY

MepBoe, 4TO BBl AOIKHBI CAeNaTh, NPUOLIB AN PEMOHTa XONOAWUNBbHON YCTAHOBKW, 3TO Kak MOXHO ObICTpee BCTPETUTLCA
C KJIMEHTOM, BbI3BaBLUWM Bac, AN TOro, YToObl y3aHaTb NPUYKHY BEI30Ba (CNULLKOM BEICOKaA TemnepaTypa B
oxaxgaemMoM NOMELLEHUY, YCTaHOBKa M3laeT NOBLILLEHHBIE LLYMbI, OH& OTKIIOYaET aNeKTPOCETh, HelaBHO NpUXoANUN
Opyrovi pEMOHTHMUK...).

Danee Heo6xXxoAUMMO OCMOTPETb YCTaHOBKY, Nocnyuwartb paGoTy, a Npy HeoGXOANMMOCTU U «MOHIOXaTb) ee

(obLyee cocTosiHMe, crefbl Macna, NoA403pUTENbHLIE LUYMbI, 3anax rapy). 3aTem Hy>KHO YCTaHOBUTb MaHOMETP U

YL OCTOBEPUTLCA B TUNE XNafareHTa, UCTNoNb3yeMoro B KOHTYpe (OCMOTpUTE ynpaBnsioLwyuii Tpakt TPB, Hagute
Tabnuuku ¢ ykazaHueM Tuna xnagareHta). Ecrnv yctaHoBka He paboTaeT (OTknio4eHa CaMyMM KNMEHTOM MIM OCTaHOBIEHa
NpesoxpaHUTENBHBIM YCTPOCTBOM), HENb3A Cpasy ee 3anyckaTb. BHayane cnpocute cebs, 3aKOHOMEPHEI N NoKasaHWs
maHomeTpa B v H. Hanpumep, He CBUAETENLCTBYET NN TEMNEpPaTypa, COOTBETCTBYIOLLaA NokasaHuio maHomeTpa B/,
0 cnefax HeKOHAEeHCMpPYIoLWmMXCa Npumecein (cm. pasden 25.5. lNpakmuyeckue acnekme!l ycmpaHeHUs
HeucripagHocmu, 06ycrioernieHHol HanuyueM 6 KOHMYype HEKOHOeHCUPYoULIXCS rpumecell)'? A MOXET ObITb,
LaBrneHuns, nokassiBaeMble MaHOMETPaMK, rOBOPAT O TOM, YTO YCTaHOBKa COBEPLUEHHO NycTan?

Ecnu ocTaHoBNeEH KOMNpeccop, Bbl LOIMKHEI NPOBEPUTL aNEKTpUYeCkne Lenu (cm. pasdern 54. PemoHm
anekmpoobopydoeaHuisi. BeedeHue.}, 4TOObI NOCMOTPETL, HE BbiaBaHa N OcTaHOBKa cpabaTbiBaHneM
npenoxpaHuTenbHbIX YCTPOKCTB (NpeccoctaThl B unv HL, Tennosuie pene...). 3TO NO3BOMUT BaM YCTaHOBUTL MakCMMyMm
Npu3HakoB (HanpumMep, OTKIIOYEHME KOMNPeccopa U3-3a neperpeBa Hanboree 4acTo YKkasbiBa€eT Ha TO, YTO yCTaHOBKa
paboTaeT ¢ aHoManbHO 60oNbLUMM AaBNEHNEM KOHAEHCaL ).

TonbKo HaYUHasA € 3ITOro MOMEHTa, Bbl MOXETE I'IOI'IpO6OBaTb 3anyCTunTb YCTaHOBKY, BHUMaTEINbHO Habnogasn 3a
noKasaHuAMKN MaHOMETPOB, YyTOOHI YAOCTOBEPUTBCA B BalleM NpeanonoXeHnn o npudnHe 6bICTpOFO OTKIMKOYEHNA
KoMmnpeccopa, ecnu AeteKT 3akioYacTcq B CIIULIKOM 6onbLUOM AaBneHK KoHOeHCauun unn Criulikom manom gaBrneHun
ncnapeHua.

Ecnu Komnpeccop o4YeHb OBICTPO OcTaHaBNMBaETCA, PEMOHT, Kak NpaBuIio, JOCTaTOMHO NPOCT, NOCKOSNbKY PeYb MAET O
ABHOI HEUCNpaBHOCTKN (ONOPOXHEHUE KOHTYpa, OCTaHOBIEH ABUraTeNb KOHAEHCAaTOPHOrO BEHTUNATOPA, NOBPEXAEH
ynpaendowui TpakT TPB, 3akpbIT BEHTUMb...).

B GonbluMHCTBE cnyvaes, yCTaHOBKa Mioxo, HOo paboTaeT, (KoMnpeccop BpallaeTcs), U HEMCNPaBHOCTE NPUHaANEXNT K
CEMENCTBY OAHOI N3 8 HEMCNPaBHOCTK, KOTOPLIE MbI YXKE U3yuunn. Toeda eatua porie 6ydem 3akrovYambCs 6
onpedeneHuu, K KakoMy UMEHHO murly OmHOCUMCS HeuCnpasHoCMb, ee ycmpaHeHuUU u obecrneyeHuL moeo, Ymobhbi 6
bnuxativuee epems boriblue He bbiro Opyaux HerpusmHocmedl.

Bawm 3akniouyeHusi ocHOBbIBalTe BCeraa He Ha 3HaYeHUAX AaBlieHUi, a Ha 3HauYeHUsAX Temnepartyp. Bawm
paccyxaeHus 6yayT octaBaTbCA Torga cnpaBeaiMBbIMU BHE 3aBUCUMOCTM OT TOrO, KaKOW XnagareHT
ucnonb3yetcs B ycrtaHoBKe (R12, R22, R134a...).

Ecnu Komnpeccop cnukom GLICTPO OTKMoYaeTca NpeaoxpanuTenbHbiM npeccoctatoMm HZ, BMecTo Toro, 4Tobkl
HEOCMOTPUTENBHO LWYHTUPOBATL LieMNb 3TOr0 NpeccocTara, Bbl MOXeTe NpoanuTb BpeMa paboThl yCTAaHOBKM (BpeMs
KOHCTaTayum NpuaHakoB HEUCMNPaBHOCTU), UCKYCCTBEHHO NOBLILIAS Aa@BNEHUE UCMapeHus BO BCackiBaloLe Maructpanu
C NOMOLL b0 BCMOMOraTeNbLHOro nepenyckHoro Tpybonposoga (4N sToro 4octaTtodHo 0becneunTe Nepenyck Yact rasos
u3 TpybonpoBofa HarHeTaHvs Ha BxoA B komnpeccop). Ecnn atoro 6yaet mano, 3abnokupyiiTe npeccoctaT ¢ NOMOLLbIO
OTBEpTKM (3abbITb OTBEPTKY B CXEME TPYAHEE, YeM LWYHT). Huko20a He nepeHacmpauealime Ha 6osbuiee OaeneHue
npeccocmam Bl], mak Kak amo Moxem 6bimb oYeHb onacHbim!

IMocrne pabombl yCMaHOEKU 8 Me4YeHUe HECKONLKUX MUHYM 6bl OOIDKHLI U3MePUIMb U 0amb OUeHKY
eeniuyUHaM nepeoxnaxo0eHus U nepezpeea.

MomHUTe O TOM, YTO BbICOKUI NeperpeB BCceraa CBUAETeNbCTBYET O 3HAYMTENbHOW HEXBaTKe
XKUOKOCTU B UcniapuTene, a cnaboe nepeoxsaxaeHne ykasblBaeT NMMG0 HA HeXBaTKy XrnaaareHta B
KOHTYpe (ecnu gaBreHue ucnapeHusi aHomaribHO Manoe), NMM60 Ha HeUCNMPABHOCTbL TUNA «CIIULLKOM
cna6bii KOHAeHcaTop (ecnu gaBrieHue KOHAEHCALMM aHOMAarbHO 605bLIOe).

42. COBETbl PEMOHTHUKY
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Tenepb o6paTMcs K Grok-cxeme O6LYEro anropuTMa nomcka HeucnpaBHOCTER, NpeacTaBneHHoON Ha puc. 42.1, koTopas
JLOJKHa NO3BONNTb 0MeHb GBICTPO BBISBUTE TUM HEUCMPaABHOCTU 1 06YCINOBINMBaIOLYUI ee fedekT.

CNULLIKOM HU3KaA XONoOAoNpou3BOAUTENBHOCTb
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ARSI

HW3KIAW PACXD BO3AVXA HU3KWUA PACXOL Boznvm_[t—
Puc.d42.1

MNocne Toro, Kak TN HEUCNPaBHOCTU YCTAaHOBSIEH, BaM OCTAHETCS TOSLKO ONpeAenUTEL €€ TOYHYIO NMPUYUHY W YCTPaHuTb
ee. [Inga kaxxgoro n3 8 ceMeincTB HEUCNPaBHOCTEN B HACTOSLLEM PYKOBOICTBE Mbl, KaK Bbl y2Ke y6env|nv|0b, npueenun
COOTBETCTBYIOLYMIA pa3nen «[lpakTnieckne acnekTbl YCTpaHEHUS HEUCNPaBHOCTMY, AaloLnii BaM MHOMOUMUCIIEHHEIE
NPUMepLl, KOTOPblE CMOIYT OKa3aTb OMPOMHYH NOMOLLb B peLUeHUN NpakTU4YeCKnx BONpOCOB.

BHUMAHMUE! Mporpammel Frigodep u Frigodiag, pa3paboTaHHble aBTOPOM HACTOALLEro PyKkoBoACTBA,
MOTyT MPUHECTU NPOMAaAHYIO NONb3y, B COBEPIIEHCTBE O6ecneynBas OBrageHne MacTepcTBOM
pPeMOHTa XONoaUITLHOro 060pyaoBaHus.

42. COBETbl PEMOHTHUKY
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43. PACCYXOEHWUA NEPEA HAYAJIOM PEMOHTA. YINPAXHEHUE

YcTaHoBKa, NpefcTaBneHHas Ha puc. 43.1, oeBaTb pa3 nofpsn oGHapyXuBana Kakyto-nmbo HeucnpaBHOCTb. Kaxablii pas
PEMOHTHMK (hUKCUpPOBarn XapakTepHble paboune TeMnepaTypel.

Batua 3adaqa 6y0em 3akrtovambCs, €Crll 8bl COailacHbl, 8 moM, Ymobkl LICX00S MOIbKO U3 3HaveHUL memiepamyp,
3agbuKcUpoBaHHbIX PEMOHMHUKOM Ha ycmaHoeKe, ebisieumb ece 9 HeucrpasHocmell. O603Ha4eHnsa XapakTepHbIX
TemnepaTyp npuBeaeHel B Tabn. 43.1.

Ta6n. 43.1

TAEE: Temnepartypa Bo3gyxa Ha
BXofie B ucnapurenb

TASE: Temneparypa Bo3gyxa Ha
BbIXofe U3 ucnapurens

TAEC: Temneparypa Bo3ayxa Ha
BXojie B KOHZAeHcaTop

TASC: Temneparypa Bo3gyxa Ha
BbIXoje U3 KoHAeHcaropa

TED: Temnepatypa xnagareHra Ha
Bxoge B TPB

TSE: TemnepaTtypa xnagareHta Ha
BbIXofe U3 ucnapurens

TSC: Temnepatypa xnagareHra Ha
BbIXoje U3 KoHAeHcaropa

Puc. 43.1

3HauveHuUe xapaKmepHbLIX memMnepamyp, 3acdhuKcupoeaHHbIe 05151 ycmaHoeku puc. 43.1 npu kaxooll uz 9
HeucnpaeHocmell, npueedeHbl 8 mabnuye 43.2.

Ta6n.43.2
MaHomempbi UsmepeHusi Ha UzmepeHusi no eo30yxy

mpy6onpoeod ax

Bbixod Bxod TPB |Bbixo0 Hcnapumennb KoHOencamop

KoHOeHcamo ucnapume

pa ns.
© KOTZAOGLANIAN HO To B Tk Tsc TED TSE TAEE TASE TAEC TASC
HeucrnpaeHocmb Ne 1 -5°C +42 "C +40 “C +39°C +14"C +26°C +20 "C +30C +35°C
HeucrnpaeHocmb Ne 2 +9 "C +54 "C +52 "C +50 “C +15"C +26 “C +21 °C +30 “C +33C
HeucrnpaeHocmb Ne 3 -2°C +40 “C +35 "C +34 "C +2'C +26°C +22 "C +30°C +35 “C
HeucrnpaeHocmb Ne 4 +12 "C +39 “C +34'C +33°C +18°C +26C +20°C +30 “C +35°C
HeucrnpaeHocmb Ne § -4-C +40 “C +34°C +33°C +15C +26 “C +20 “C +30°C +35C
HeucrnpaeHocmb Ne 6 +10°C +53-C +51 "C +49°C +76 “C +26C +21 °C +37 "C +44°C
HeucrnpaeHocmb Ne 7 -3°C +40°C +35'C +30 “C +18C +26 "C +20 "C +30°C +35 “C
HeucrnpaeHocmb Ne 8 +9°C +53'C +40°C +39C +15°C +26°C +20C +30 «C +35°C
HeucnpaeHocmb Ne 9 -3°c +40°C +35 "C +34 "C +2°C +26C +11 °C +37°C +36°C

Halime eaw OuaeHO3 Ons kaxOoli u3 9 HeucripasHocmeli (omeem cm. e cnedyrowyem pasderne).

43. PACCYXXAEHWA NEPEL HAYANIOM PEMOHTA. YINPAXKHEHWE
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44. PEWLEHUE YNPAXHEHUA

Tabn. 44.1
Alaronempur Iasep na mpybonpoeodax Iznseperitist 110 6030yxy
Buxod Bxod TPB Buxod Ienapumens Kondencamop
woudoucommonsn
Ho BTk Isc TED ISE TAEE TASE THEC TASC
To
IHPIIBIIpHBHDme M1 -5'C +42"C +40°C +39°C +14%C +26-C +20°C +30% +35"C

3HaueHVs xapaKTepHBIX TeMNepaTyp, 3athUKCMpOBaHHEIE NPU KaxKaoii U3 9 HeucnpaBHOCTel, NpuBefeHEl B Tabnuuax
44.1-44.9.

HeucnpaBHocTb Ne1 xapakTepuayeTcs aHoMarnbHO BLICOKOW pa3HuLEel Mexay TeMNepaTypoli Bo3yxa Ha BXOJE B
ncnapuTenb U TeMNepaTypoii ucnapuTens, COOTBETCTBYIOLLEl NokazaHuam maHomeTpa HL (TAEE-To=31°C). Takoi
OrPOMHBII MONHBIA Nepenag cBUAETENBCTBYET O TUNUYHON HEUCNPABHOCTMW Ha NIMHMU BCacLIBaHUS.

Cnuwkom Beicokuii neperpeB (TSE-To=19°C) ykasbiBaeT Ha 3HauMTENbHYI0 HEXBATKY XUAKOCTU B Ucnaputene. Cnaboe
nepeoxnaxgerHue (Tk-T8C=2°C) ¢ HeborbLuum eo3pacmaruem daeneHus koHOercayuu. (TK-TAEC=12°C) roBopuT 0
HeL,0CTaTKe XUAKOCTU B KOHZ,EHCATOpE.

MocKonbky HEAOCTATOK XNafareHTa UMeeTcs Kak B UcnapuTene, Tak U B KOHAEHCaTope, Mbl MOXEM CAenaTh BHBOL O
Hedocmamke xnadazeHma e KOHmype, HanpuMep, B pesyrbsTare yTeuku.

Tabn. 44.2
Alaronempur Iasep na mpybonpoeodax Iznseperitist 110 6030yxy
Buxod Bxoo TPB Buxod Icnapumens Kondencamop
woudoucommonsn
Ho BTk Isc TED ISE TAEE TASE THEC TASC
To
IHeucnpnBHocmb N2 +9°C +34C +52C +50C +15°C +26 "C +21°C +30"C +33C

HeucnpaBHocTb Ne2 xapakTepuayeTcs aHOMarbHO BLICOKOW pa3HuLei Mexay TeEMNepaTypoii KOHAEH caLuu,
COOTBETCTBYIOLLEl NOKaszaHMaM MaHomeTpa BLl, 1 TemnepaTtypoil Bosfyxa Ha Bxofe B koHfeHcaTop (Tk-TAEC=24°C).

Taxoit orpoMHBII TONHLIN TIEpena;] CBHIETELCTRYET O THITHYHOM HEUCTIPABHOCTH Ha JIMHUK HarHeTanus. [lepeoxnasxieHue
noctatouro cnaboe (Tk-T5C=2°C), umo ¢ couemanuu ¢ evicorual dagnenteal KonOeHcay TOBOPUT O CIUIIKOM cl1aboM
KOHJIeHcaTope: JINOO OH 3a2psizHeH, MO0 HeOOCHAMOUeH Pacxo0 6030VXa, NPOXOOANe20 Yepes KOHOEHCAmOop.

Cnabblii nepenas TeMmnepaTtypbl Bo3gyxa, npoxoaswjero Yyepes koHaeHcatop (TASC-TAEC=3°C), yka3blBaeT Ha To, Ymo
KoHOeHcamop 3a2psi3HEH.

Tabn. 44.3
Alaronempur Iasep na mpybonpoeodax Iznseperitist 110 6030yxy
Buxod Bxoo TPB Buxoii Icnapumens Kondencamop
woudoucmmons sennmmons
#o BTk sc TED ISE TAEE TASE THEC TASC
To
IHeucnpnBHocmb Ne 3 -2'C +40C +35°C +34°C +2°C +26C +22 +30 "C +35C

HencnpaBHocts Ne3 ¢ oueHb GonbIuM nofHEIM TniepenaioM Ha ncnaputesie (TAEE-T0o=28°C) spisietcsi THITMYHOM
HEHCTIPABHOCTHIO Ha JIMHUH BeackiBaHus. Hemuoro noswimennsrit nepenal (TSE-To=4°C) ¢ atanviat dasnenuear ucnapenus 2oeopum o
crutkor cnadoal ucnapumene: mbo o 3a2pszHen, Moo HeOOCMAMOUeH PAcxo0 6030VXa, HPOXOOSUE20 Hepes He2o.

Manulii nepenazg Temnepatyp Bo3ayxa Ha ucnaputene (TAEE-TASE=4°C) 6e3 COMHeHUs YKka3biBaeT Ha TO, YTO 3mom
ucnapumersib OYeHb 3a2pPsi3HEeH.

Tabn. 44.4
Alaronempur Iasep na mpybonpoeodax Iznseperitist 110 6030yxy
Buxod Bxod TPB Buxod Ienapumens Kondencamop
woudoucmmonn
Ho BTk sc TED ISE TAEE TASE THEC TASC
To
IHeucnpnBHocmb No 4 +12°C +39C +34°C +33% +15°C +26 "' +207C +30 "C +35'C

HeucnpaBHocTb Ne4 xapakTepuayeTcs aHoMarbHO HU3KOW pasHULel Mexay TemnepaTypoil Bo3fiyxa Ha BXxo4e B
vcnapuTenb U TeEMNepaTypoii ucnapeHnsi, COOTBETCTBYOLLEN NoKasaHuio maHomeTpa HA (A©nonH.=TAEE-T0=14°C),a
TakXe O4eHb HU3KOIN pasHuLel Mexay TemnepaTypoil KOHZEHCaLWM U TEMNEPaTYpPoil BO3flyxa Ha BXOLE B KOHAEHCATOp
(A9nonH.=Tk-TAEC=9°C).
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31U gBa npusHaka (CrnLwKom 6onblioe AaBrneHne ncnapeHusa 1 CrNLWLKOM Marioe faBfieHUe KOHAEeHcaLnn) yKkaseliBaloT Ha

TO, UTO KOMNpPeCCOop CITULLKOM cnabbin, Hanpumep, u3-3a paspyuweHHo20 KriaraHa.

Tabn. 44.5

Alanonempor

Ir

Py

op Ha mpy

P

Iznseperitisi 110 6030yxy

Buxod
KoHOeHcamopa

Bxoo TPB

881X00
ucnapumens

Ienapumens

Kondencamop

HO
To

&0
Tk

sc

TED

ISE

TAEE

TA3E

TAEC

TASC

I neucnpasnocms Ne 5

7C

+40°C

+34-C

+33'C

+15"C

+26°C

+20°C

+30%

+35"C

HeuncnpaBHoctb Ne5 ¢ TAEE-To=30°C aBnaeTca TUNUYHON HEUCNPaBHOCTLIO Ha SIMHWMMK BCackiBaHWA. BEICOKUIA neperpes
(TSE-To=19°C) un oueHb xopoLuee nepeoxnaxaeHune (Tk-T5C=6°C) ykasbiBaloT b0 Ha cnuwikom cnabelii TPB, nubo Ha
npexaeBpeMeHHOE BPELHOE APOCCENMPOBAHUE Ha XMAKOCTHOW MarmcTpan.

lMNockonbKy aHoManbHO BLICOKWIA Nepenag TeMnepaTypbl Ha XUOKOCTHOR MarmncTpanu otcyteteyeT (TSC-TED=1°C),

HeucnpaBHOCTbL 06ycnoBrneHa cnUKomM cnabbiMm TPB, Hanpumep, us-3a ypeamepHoao 3akpbimusi TPB.

Tabn. 44.6

Alanonempor

Ir

Py

op Ha mpy

P

Iznseperitisi 110 6030yxy

Buxod
KoHOeHcamopa

Bxoo TPB

Buxod
ucnapumens

Ienapumens

Kondencamop

HO
To

&0
Tk
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TED

ISE

TAEE

TASE

TAEC

TASC

I neucnpasnocms Ne 6

+10°C

+53"C

+51"C

+49°C

+16"C

+26°C

+21°C

+31-C

+44"C

HeuncnpaBHocTb Ne6 ¢ aHoMaribHO BLICOKMM MOSTHBEIM Nepenagom Ha koHaeHcaTope(Tk-TAEC=22°C) ykasbiBaeT Ha
TUMWUYHYIO HEUCTPABHOCTL Ha NTMHUK HarHeTaHus. Cnaboe nepeoxnaxaeHne (Tk-T3C=2°C) roBopuT 0 cnuikom cnabom
KOHAEHcaTope: fiUb0 OH 3a2psi3HeH, Nbo pacxod eo3dyxa Yepes Heao HedocmamoyeH.

3HaunTenbHbIN Nepenag TeMnepaTyp Bo3gyxa Ha BXOAE B KOHAEHCATOP U Ha BLIXOAE M3 HETO CO BCEW 0MEBUAHOCTLIO
ceudemesnicmeyem o HeQocmamoYyHOM pacxode e030yxa Yyepes KoHOeHcamop.

Tabn. 44.7

e

Alanonempor

Ir

Ha mpy

P

Izaseperniist 110 6030yxy

Buxod

woudencomons

Bxod TPB

Buxoo

Ienapumens
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HI To
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IHeucnpneHocmb Ne ™

-3%

+40"C

+35"C

+30"C

+I5°C

+26°C

+20°C

+30"C

+35"C

HeucnpaBHocTb Ne7 ¢ oueHb 6onbLUMM NOSHBIM NepenagomM Ha ucnaputene (TAEE-T,=29°C) aBnsieTcsl TUNUYHON
HEMCNPaBHOCTLIO Ha NMMHUK BcackiBaHWsA. NoBeiweHHEIN neperpes (TSE-To=21°C) n oueHb XopolLlee nepeoxnaxieHne
Ti<-Nsc=5°C ykasbiBaloT NMnbo Ha H13Kyto npomaBogutensHocTe TPB, nubo Ha BpefHoe npexaeBpeMeHHoe
LpoccenupoBaHue Ha XMAKOCTHOW MarmcTpanu. MNockonbky Ha XUAKOCTHOW MarucTparnm CyL|ecTBYET o4eHb GonbLUOIA
nepenag temnepartyp (TSC-TED=5°C), peub naeT, crneqoBaTernbHo O npexdespemMeHHOM GpoccenuposaHull,
Hanpumep, U3-3a YaCmu4yHO 3aKyrnopeHHo20 ¢huribmpa-oCyLuLImerns.

Ta6mn. 44.8
Alaronempur IBasepenis na mpybonposodax Izasepertist no 6030yxy
Buxoo Bxoo TPB Buxoo Ienapumens Konodencamop
KOHDOHCAMONT
HTo BTk 7sc TED ISE TAEE TASE THAEC T4SC
IHeucnpneHocmb N S +9-C +53-C +407C +39"C +15°C +267C +20"C +30% +35"C

HeuncnpaBHocTb Ne8 ¢ aHoMaribHO BLICOKMM MOSTHEIM Nepenagom Ha koHaeHcaTope (TK-TAEC=23°C) ykasbiBa€eT Ha
TUMWUYHYIO HEUCTNPABHOCTL Ha NMMHUK HarHeTaHus. O4yeHb Bbicokoe nepeoxnaxaenue (Tk-T3C=13°C) roeoput nuGo o
3HaYMTENbHOM KONMUYECTBE HEKOHAEHCUPYIOLUXCA NpumMecei, NTM6o o ypeaMepHoOM 3anpaBKe YCTaHOBKU
XnagareHTOM.

UToGbl OCTaHOBUTBLCS Ha OAHOI U3 3TUX 2 TMNoTe3, HEOOXOAUMO NPOBECTU NPOBEPKY Hanu4Ksl B KOHTYpe
HEKOHLEHCUPYIOLLUXCS MPUMECEN.

Tabn. 44.9
Alaronempur Ilzasep Ha mpybonpoeodax Izaseperniist 110 6030yxy
Buxod Bxod TPB Buxoo Icnapumens Kondencamop
woudoucommonsn
HTo &d Isc TED ISE TAEE TASE THEC 748C
Tk
IHeucnpneHocmb N 9 -3% +407C +35-C +3¢4C +2°C +26 "C +11 C +31°C +36 "C
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HeuncnpaBHocTb Ne9 ¢ oueHb BEICOKMM NOSTHEIM Nepenagom Ha ucnaputene (TAEE-To=29°C) asnseTcs TUNUYHOMK
HeMCNPaBHOCTLIO Ha NMIMHUK BcacbiBaHWs. NoBeILeHHEIN neperpeB (TSE-To=5°C) ¢ yrnasiwum dasrieHueMm LcriapeHLs
yKa3bleatom Ha criutukom cnabbill ucrnapumenb: nUbo OH 3a2psi3HeH, NuUbo pacxod eo3dyxa Yepes He20 HedoCMamoyeH

BonbLuoii TemnepaTypHbIli Nepenas Bo3ayxa Ha BXxofe B ucnaputens U Ha Beixoae us Hero (TAEE-TASE=15°C) 6e3
COMHEHMWS CBULETENECTBYET O Hedocmamke pacxoda eo30yxa Yepes ucnapumerns.

Onsa cBeaeHuvs.

HewncnpaBHOCTY TN «CIMLLKOM criabblii UCNapUTENb» OYeHb YacTo
BO3HUKaKT B KOHAWULMOHEpPaX U 00YCrNOBIeHbl, Kak NpaBuro, NageHnem
pacxofa Bo3fyxa Yepea Ucnaputesb (3arpsisHeHUst OUIbTPOB,
ocnabneHune HaTSXeHNS NPUBOAHBIX PEMHE).

ObuAbLHBLIA
HHel

B koHOuyuoHepax amo cemelicmeo HeuclipaeHocmell, oyeeUudHo,
pacnosHaemcsi Hau6oJiee npocmo.

Mopoiias k ycTaHoBke, faxe 63 MoHTaxa MaHOMeTpa, NPOCTLIM
6ernbiM ocmoTpom TPB MOXHO HemedsnieHHO 0bHapy»UTe aHOMarbHoe
nazeHve AaBrieHnsa ncnapeHus. B camom fiene, B TpagULMOHHbBIX
KOHAMLMOHepax TemnepaTtypa ucnapeHus scerga seilwe 0°C. Ecau xe
8bix00 uz TPB nokpbim uHeem (CMm. puc. 44.1), peMOHMHUK MOXem
cpazy cleslamb 8800 O MOM, YMO memnepamypa uciiapeHus Puc. 44.1

ompuyamersbHasi, Mo eCMb CJIUUWKOM HU3Kasl.
Ecnv npu sTom TpyGa Ha BeIXOAe U3 ucnaputens (1nu

BEHTUMNb

. BCcackiBaHUA KOMNpeccopa B cryvae, Korfa sTa Tpy6a

Kongerncar T K obMoTaHa TennousonsAuueil) MNONMHOCTbIO MOKPLITHI
U Xonon w0\, Komnpeccopy CKOHJIEHCUpOBaBLLEeics BNaroi (3To nerko onpeaenuTk no
MX BHELLHeMY BUAY), UMW €Cr OHU OYeHb XonofHbIe (Ans

3TOro OCTATOMHO MX NOTporaTb, CM. puc. 44.2), 3HauunT
neperpeB HE3HAYUTENBHEINA.

Puc.44.2

MageHHe faBNEeHHA HCNAPEHHA M cnabbii neperpeB YKa3blBaloT, YTO peYb HAET C OYEHb Gonblion gonen
BEPOATHOCTH O CITHLLKOM cnaGom HCnapHTene.

44 PELLUEHUE YTNPAXHEHNA
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45. MOAKNIOYEHUE UCNAPUTEIEN

MHorme peMOHTHUKM YacTo 3a4aloT HaMm cnegylowmii Bonpoc: «loyemy B BaLLMX cXxemax NUTaHWe K ucnapuTesnto BCcerga
noaBoOAUTCA CBEPXY, ABNAETCA NN 3TO obfazarencHbIM Tp66OBaHI/IEM npw NOAKNIYEHNN ncnaputenen?» lpedmemom
Hacmosueao pasderia s6ri9emcs 6HECEHLEe SICHOCMU 6 3Mom e0rpoc.

A) HemHoro ncropum

Mkl 3HaeMm, 4TO Koria TemMmnepaTypa B oxJiaxJaemMoM NOMELLEHUN YMEHBLUIAETCS, O HOBPEMEHHO NajaeT AaBrieHne
ucnapeHusi, NOCKOMbKY NOMHbIV Nepena TeMNepaTypbl OCTAaeTCH NOYTU NOCTOAHHBLIM (CM. pa3dern 7. BriusHue
memriepamypbl oxriax0aemoa0 eo3dyxa.}.

HeckonbKko neT Ha3az 3TO CBOMCTBO YacTO UCMOSb30BArnoch B XONoAMIIbHOM TOProBOM 060PY0BAHUM B
Kamepax C NoNOXUTENbHOM TEMNEPAaTYPOIi AA OCTAHOBKM KOMMPECCOPOB, KOraa TeMneparypa X0noauribHOM

kaMmepbl gocTurana TpeGyemMon BenMumHbl.
Takas TexHororus umena ABa rnpeumyujecmea:

* BO-NepBLIX, OHa No3BoNANa ooxoanTeca Ges 3afaloLero
TepMocTaTa, NOCKONbKy NpeccoctaTt HL BLINONHSAN ABOMHYO
hyHKLMIO - 3afjaloLLero npeccocTara U NpefoxXpaHUTeNBHOro
npeccocTara;

- ¥ MpeccocTaTMueckoe
perynupoBanue ¢ BO-BTOPLIX, ANA obecneyeHun pasmopaxkuBaHUa ncnaputena

npuw Kax4oM Lukrie docmamoyHo 6b110 Hacmpoume cucmemy
mak, ymobki KomMnpeccop 3anyckajics npu OaesieHuU,
coomeemcmeyiouw,em memnepamype ebiie 0°C, 1 Takum
06pa3oM CIKOHOMUTE Ha CUCTEME PasMopadKUBaH NS,

Puc. 45.1

OpHako, korfa KoMnpeccop ocTaHaBnMBarics, ANa Toro, YTo6bl faBneHNe ucnapeHusi B TOMHOCTM COOTBETCTBOBASO
TemnepaType B XONOAMILHOI kaMepe, 0b6s3aTentsHo TpeboBanock NOCTOSHHOE HanuyYmue XuaKocTu B ucnaputene. Bom
royemy € mo epemMs ucrapumernu 3anumbiearliCb O4YEHb Yacimo CHU3Y U ece epeMsi Oblriu Haror08UHY 3ariumbl XUOKUM
xnadazeHmom (cm. puc. 45.1).

B Hawm AHK npeccocTaTUYECKOe perynnpoBaHnue UCNOSb3yeTCa OCTaTOMHO PEAKO, Tak Kak OHO MMEET crnegyloLme
oTpularteribHble MOMEHTbI: TeprocTaTuueckoe

: * : perynupoBaHue
* Ecrn KOHAEeHCaTop MMeEeT BO3AYyLLHOE oXnaXxaeHne .

(HanBonee YacThlit cryyait), B TedeHUe rona ik

haBrneHne KoHgeHcauun CUNbHO MeHaeTes (CM.

pasden 2.1. KoHOeHcamopbl C 8030y LUHbBIM T|'ﬂ J“L | n
oxraxdeHueM. HopManbHas paboma.). 3mu i ’“ Im I—é—:l haiidgniget
usmeHeHus1 OaerieHuUs1 KoHOeHcaluu obsi3ameribHO l 3 fpeccocTat
npueodsim K UsMeHeHUsIM OaeneHUs LUCapeHus U, SJM” H HH H NP I NN HA
cnedoeamernbHO, USMEHEHUSIM NOMHO20 ML B

memnepamypHo20 nepenada Ha ucrnapumernie. Puc. 45.2

Taknm o6pa3om, TeMnepaTypa B XONoAUIbHOW KaMepe He MOXET NoaAepKUBaTLCSH CTabUINbHOW U NOLBEMKeEHa
60ONbLUUM U3MeHeHUsIM. [103ToMy HeoGXoAUMO NGO MCNONb3oBaTh KOHAEHCATOPLI C BOASHBIM OXaXaeHueM, nmbo
NPUMEHSITb 3O (PEKTUBHYIO CUCTEMY CTabKNMU3auumn AaBrieHns KOHAEH caLuu;

» Ecnin BO3HUMKalOT X0Ts1 6bl HEGOMbLUME aHOManuu B pa60Te YCTaHOBKM (NO AaBfEHMAM UCMAPEHUS UK KOHAEHCaLMK),
npuBoadLmne K UISMeHeHUO NONHOITo TEMNeEpaTypPHOro nepenaga Ha wucnaputene, pAaxe He3Ha4YUTENLHOrOo,
TemnepaTtypa B XONOAWITEHOR Kamepe HE MOXET GonbLue nognepxXmnBaTtbCA B 3ajaHHbIX npepenax,

« Ecnun HarHeTaoLwuii KnanaH Komnpeccopa HeJOCTaTOMHO FEpMETUYMEH, NPU OCTaHOBKaxX KOMMpeccopa AaBneHne
ncnapeHuna 6bICTpO pacTteT U BO3HUKaET ONaCHOCTb YBENMUYEHNA YaCTOThl LIMKITOB «3alyCK-0CTaHOB» KOMMpeccopa.

BoT noyemy B Halun gHU OTKITIOMEHUS KOMMpeccopa Hanbornee yacTo NCNoJyib3yeTcHd TepMoCcTaT TeMmnepaTtypbl B

oxnaxaaemom obbeMe, a npeccoctar H BLINONHAET TONLKO PYHKLUM 3aLuTbl (CM. pUC. 45.2).
45 MNOAKNKOYEHME UCTAPUTENEN
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3amMeTum, YTO B STOM Criyyae cnoco6 3anuTku mcnapuTens (CHM3y UM CBEPXY) NOYTU HE OKa3LbIBAET 3aMETHOIO BNUAHNUSA
Ha Ka4yeCTBO perynimpoBaHuA.

B) KOHCTPYKUMS1 COBPEMEHHLIX UCrapuTenemn

0.5 KW
Mpy yBenuueHnn Xonoaonpon3BoAUTENBLHOCTY UCnapuTeneit nx pasmepsl, B (H“ " " | : ‘f : .)
YacTHOCTU ANMHa TPYOOK, UCNONB3yeMbIX AN UX U3roTOBIEHUs], Takke e T
yBenuumBaloTCs. 1 kW
IR FTATIATAEAS ’—J;' it

Tak, B npumepe Ha puc. 45.3, KOHCTPYKTOP ANS NofyYeHus CULTTT T R T T
npousBoguTensHocTy B 1 KBT flormkeH nocnefoBaTenbHO COEAUHUTL ABE 2 CexuyMK UCNAPUTENR, COEQVHEHNLIE
cekyum no 0,5 kBT kaxgas. nocnefoRaTENLHO

1,5 kKW
Ho Takas TexHonormsa UMeeT orpaHu4eHHOe NpuMeHeHue. [1eliCTBUTENEHO, "
npv YABOEeHUU ANVHEI TPYOonpoBOAOB NOTEPU AaBMEHNA TakkKe (T.U”” H ”1le|1 ”;””
yoBavBatoTcsl. To ecTb, NoTepu Aaenenns B SonbLMX ncnaputensax OuIcTpo I (‘[r [Tel]1]
CTAHOBATCH CIULLKOM BOrbLUMMU. ~ AT )]

T L

MNoaToMy Npw NOBLILLEHUM MOLYHOCTM M3roToBUTENb SonblLue He pacnonaraeT " nﬁg ‘\EW,‘ —
oTAenbHEBIE CEKUMW NOCNeLoBaTENbBHO, @ COeAVHSIET UX faparnsiesibHo ¢ TEM, 3 COKUMM MCNAPHTENA, COBRMHERHBIE
YTOOLI COXPaHUTE NOTEPU AaBNEHUsT KaK MOXHO HIDKE. napannensko

Puc. 453
OpHako npu aTom TpebyeTcs, YTOOLl Kaxablii ucnapuTens Obin 3anMTaH

CTporo oanHakoBblM KOJIMMECTBOM KMAKOCTU, B CBA3U C YEM UIrOTOBUTENb YCTaHaBNMMBAET Ha BXOA e B UCnaputesb
pacnpegenntenb XXNOKOCTU.

Ons Takux ncnapuTtenen Bonpoc O TOM, CHU3Y WK CBEPXY MX 3anMTbIBaTb, YK€ HE CTOWT, MOCKONbKY OKM
3anuTbIBAIOTCA TONBKO Yepes cnelunanbkbli pacnpeaennTenb XXuOKOCTH.

Tenepo paccyiompiiat chocobel noOcoeounens mpybonpoeoooe K pasmitHelAl MUNAM UCHAPUMENEil.

Ilna Hauana B kayecTBe NpuMepa BO3bMeM HeGOMBLLOW ncnapuTernb, Manas Npou3BoAUTENBHOCTE KOTOPOro He TpebyeT
npyMeHeHue pacnpeaennuTens XuaKkocTu (M. puc. 45.4).

XnapareHT nocTynaeT Ha BXoZ, ucnaputens E 1 noTom onyckaemcs no nepsoii cekymm (M3armbol 1,2,3). [Hanee oH
noOHUMaemcs BO BTOpoli cekyum (n3rubel 4,56 17) 1 nepes, TeM, Kak MOKMHYTb MUCNApWTENb Ha BLIXOAE U3 HETO S,
BHOBb OMyCKaeTcs No TpeTbet cekymm (M3arnbul 8,9,10 n 11).

Bxon R22 Bxoa R22
3 cexyurn 2 cexuwn 1 1
1 cexuMn

A

Bxon gl 1"| 1|
BOARYXa

—9 | s 2|
| J 3|
s i

Brixog K22 /4 —
v [

Bnixoa R22 R3S ﬁz Rl

Puc. 45.4

3amemum, ymo xnadazeHm onyckaemcs, noOHUMaemcsl, 3amemM eHoeb oflycKkaemcsl, U 0eLXemcsi Hagcmpeyy
HanpaeneHuro OsuUxkeHUs: oxnaxoarowezo eo3dyxa.

PaccmoTpum Tenepb npumep Gonee MOLLHOIO UcnapuTens, KOTOPLIA MMEET 3HaYUTESNBHLIE PasMephl U 3anuTaH ¢
NOMOLLbKO pacnpepenuTens XNOKOCTU.

Kaxzaa fona nonHoro pacxofa xnajareHta nocTynaeT Ha BXOZ, CBO€E cekuun E, nogHMMaeTcs B nepBOM psfly, NOTOM
onyckaeTcs BO BTOPOM psfly U NOKUAAET CeKUUIo Yepes cBoW BLIXOA, S (CM. puc. 45.5).
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Puc. 45.5

CHoBa xragareHT nogHMMaeTCcs, NOTOM ONyCcKaeTcs B pr6ax, BCerga asuradcb npoTmnB HanpaBneHUA ABUXEHNA
oxnaxzaroLero Bosgyxa. Utak, kakum ©bl HY ObIn TUN ncnapuTend, XnagareHt nonepemMeHHO TO OnyCKaeTCH, TO
nogHNMaeTCA.

CnepoBarenbHO, NOHATUS 06 UcnapuTene, 3anUTaHHOM CBEPXY MU CHU3Y, He CYLLecTBYeT,
0cobeHHO onA Hanbornee 4acTo BCTPEUAKOLErocs crnyyasl, Korga ucnapurerb 3anuTbiIBaeTcA
yepes pacnpepenuTenb XUAKOCTU.

C Opyroii CTOPOHBI, B 06OMX Cryyasix Mbl YBUAENU, YTO BO3L4YX U XNafareHT ABUraloTcs No NPUHLUNY NPOTUBOTOKE, TO
€CTb HaBCTpeYy Lpyr Apyry.

lNoneaHo HaNOMHUTL OCHOBaHWA AnA Beibopa Takoro npuHumna (cm. puc. 45.6).

Xonoarbli Bo3gyx Tennbii RO3LYxX

r\% C=D

T —

1AL AT T
(onr 1) 11 EE1AEHDRTHARE LT

i P28 T
Tennwii Bozayx l . ,l xonoﬂﬂhlﬁao;ﬂy_w—J
MNeperpee 7°c MNeperpea 7c
Ti A Rleperpae 1'C Neperpes 7°C
BRNGLH BO3!
T
QTN ChLL
C==0

YonoaHLIN BO3RYX Terne)i Bo3nyx

Puc. 45.6

Que.1 Ha puc. 45.6: aTOT ncnapuTenb 3anutaH Yepe3 TPB, KoTopklli HAcTpoeH Takum obpasom, YToObl obecneymBaTb
neperpes 7°C. [Ing obecneyueHns Takoro NneperpeBa NapoB, NOKMAAIOLUX MCNapuTenb, CITY>XUT ONpefileNeHHbIA y4acToK
ANuHBbl TpyGonpoBoaa ucnaputensi, obfyBaemMblii TEMbLIM BO3QYXOM.

Que.2: Peub ngeT 0 TOM Xe CamOM y4acTKe, HO C HanpaBreHUeM ABUXEHUS BO3ayxa, COBNajaloLuM ¢ HanpaBneHnem
OBWXeHWA xnagareHTa. MOXXHO KOHCTaTUpoBaTh, YTO B STOM Crnyyae AfnHa yyacTka pr6OI'IpOBOIZ|,a, O6ECI'Ie‘-II/IBaPOLL|EI'O
neperpes nNapoB, BO3pacTaeT, NOCKOJIbKY O6ﬂyB86TCF| 6onee xonoAHbIM BO3QyXOM, HEM B
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npegbiayLyemM criydae. 3TO 03HaYa€eT, YTO UCNapUTENb COAEPKUT MEHLLLE XULKOCTU, criefoBaTtentHo, TPB B GonbLueit
CTeNeHU NePEKPLIT, TO ECTb laBMNEHNE NCNAPEHNA HUXE W XONoAoNPOU3BOAMTENBHOCTE Hke (CM. makxe pasder 8.4.
Tepmopeayriupyrowull eeHmurb. YrpaxXHeHue.).

Que.3 u 4: XoTs ucnapuTenb 3anutaH CHU3Y, a He CBepXy, Kak Ha dur.1 u 2, HabniogaloTcs Te XKe camble SBIEHUS.

Taknm o6pa3om, XoTs B GONbLUMHCTBE NPUMEPOB UCMapUTeneli ¢ NPSMBIM LUKIIOM pacLLMPEHUs], pacCcMaTpUBaeMbIX B
HacTOosILEM PYKOBOACTBE, OHW 3aNUTHIBAIOTCS XUAKOCTLIO CBEPXY, 3TO CAENaHO UCKITIOMUTENBHO ANS YNPOLYEHNS U B
yersix 6osee MOHAMHO20 U3IOXeHUs Mamepuaria. Ha NpakTUKe MOHTaXKHUK-XONMOAUNBLUMK pearnbHO NOYTHU HUKOrAa
He COBepLUMT OWKUGKY B NOAKITIOYEHUU pacnpederUTens XUOKOCTU K UCNapUTENIO.

B mowm criyyae, koeda y eac 603HUKalom COMHEHUS , eCill HarpaerieHuUe NMpoxox0eHuUs1 6030yxa Yepes ucnapumerb
OYeHb SCHO 0003HavYeHo, Ymobkl 8bibpamp Ccriocob nodxmoveHUs mpybornpoeodos K Lcrapumernto, cmpoao cobrmodatime

npeodnucaHus paspabomuytika C yerbio 00CMUKeHUS X0r1000rpoL3600UMenbHOCMU, 3asieneHHol e OOKyMeHmauuu Ha
ucnapumens.
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46. TEPMOCTATU4YECKUE TPB. AOMNOJIHATEIbHbLIE CBEOEHUA

Heeo3MOoXHO naydarb MexaHu3M pasfnUyHBIX aHOMarnui, KoTopble MOryT NPOUCXOAUTE B XONOAMITEHOM KOHTYpe, ecnu He
noHATeH Ao KoHua npuHymn pabotel TPB.

Mo3ToMy, XOTSl Mbl YXe Usyyanu paboTy TepMmocTaTuieckux TPB ¢ BHYTPEeHHUM ypaBHUBaHUEeM AaBnenus (CM. pasgen 4.

PaboTta TepMoperynupytoLiero BeHTUNS.), B HAcTosILLeM pasfiernie Mbl AONONHUM 3Ty MHopMaLuto, NpoBeas AeTarbHblii
aHanms pasnuyHblx TUNoB TPB, HanGonee YacTo UCNorb3yeMbIX B KOHTYpaX ¢ NPAMBIM LMKIOM pacLUMpeHus.

A) TepmocTtaTuueckun TPB ¢ BHYTPEHHUM YpaBHUBAHUEM

Norocta
Tepmobannona
6 bar

Fb pq

4.6 bar TF o - : ‘ R22

14barTEr

\h
;i

Npywuma ¥ 11°C {Bbar) @ 4.6 bar {4°C)
s

i

—

=== R 22

NocneaHAR MONEKYNA WALKOCTH (—
A

WENARAETCA B Touke A npy 4°C MNeperpes

T°C

Puc.46.1

Lonyctum, yto ynpaensawowuii Tpakt TPB ¢ éHympeHHUM ypasHLeaHueMm OaerieHuUs (KoToplii NpefcTaBneH Ha puc. 46.1),
3anpaerieH R22 v ncnonbayetcs B cocTaBe koHauLuoHepa, Takke pabortatoljero Ha R22. TPB HacTpoeH Takum obpa3som,
yTOObI €ro NPoM3BOAUTENBHOCTL B TOHHOCTU COOTBETCTBOBAIIa Npon3BOAUTENLHOCTY Mcnaputens (cm. pazder 8.3.
Memo0 Hacmpoliku TPB).

Torpa TeMmnepartypa ucnapeHusi, UamepeHHasi Ha yCTaHOBUBLLEMCS pexxume, cocTaBuT, Hanpumep, 4°C (To ecth 4,6 6ap),
a neperpes B TepmobannoHe 6yaet paBeH 7°C. [Npu s3ToM TemnepaTypa Tepmobannona coctaut 11°C, uto
COOTBETCTBYET AaBrneHuto 6 6ap, cnegoBaTenbHO cuna, AelicTeytowasn B nornoctu Tepmobannona (Pb) u
obecneuunBatoLLjas oTkpeiTue TPB, byneT skBuBaneHTHa aaBrexHunto B 6 6ap.

Cuna, gelicteytoljas Ha MembpaHy cHuay (Fo), COOTBETCTBYET AaBreHMIo B NONOCTU Ucnaputens (To ecTb 4,6 6ap) u
paboTtaeT Ha 3akpbiTue TPB. 3To o3HauaeT, UTo Anst Haxoaswerocsi B paBHoBecumn TPB perynupoBouHasi npyuHa
passuBaeT ycunue 3akpbitva TPB (Fr), cootBeTcTBYyOLEe aapnennto 6-4,6=1,4 6ap.

Ecnun npu Haxoasiwemcs B paBHoBecun TPB TemnepaTypa Bo3fyxa Ha BXOfe B UcTiapuTerb BO3pacTaeT, Cofepxallascs
B HEM XWAKOCTb UcnapsieTcsi Goriee MHTEHCUBHO, U ToHKa A OTOABUIaeTCst BHYTPb UcnapuTens. Y4acTok TpyObl, Ha
KoTopoM oGecrneunBaeTcs Neperpes napa, CTaHOBUTCS ANUHHEe U TemnepaTypa TepMmobarnsoHa nobbilaetcs. Cuna
OTKpbITUS Pb pacTeT, crnefoBaTenbHO paBHOBECUE HapyLLAETCs, YTO NPUBOAUT K AarbHeillemy oTKpbiTuio TPB 1 Gonee
WHTEHCUBHOMY MPUTOKY XWUAKOCTU B UCNapuUTErb.

Touka A BHOBb COBUraeTCA K BEIXOLY M3 UCMapuTens, BOCCTaHaBNuBas HOBOE COCTOAHWE paBHOBECUS,
COOTBETCTBYIOLL|ee HacTpoiike neperpesa Ha 7°C.

HanpotuB, korfa TemnepaTypa BO3flyxa Ha BXOA € B UCNapuTenb NafaeT, XULKOCTE UCMapAeTCs MEHee NHTEHCUBHO 1
Touka A cpBuraetcs kK TepmobanroHy. B pesynbTate neperpes u Temnepartypa TepMmobannoHa ymeHblaloTes. Cuna
OTKpbITUS Fb cHmxaeTcs, YTO HapyLLaeT paBHoBecKe U NpMBOAKT K 3akpbiTuio TPB. Touka A BHOBb OTOLBUraeTcs BHYTPb
ucnapurtens [o Tex nop, Noka He yCTaHOBUTCH HOBOE NONOXEHWe paBHOBECUS, COOTBETCTBYOLLee HacTpoiike TPB Ha
neperpes 7°C.

Teopemuyecku Takum 0bpa3om NoaLepMBaeTcs NOCTOAHHEIN Neperpes B 7°C He3aBUCUMO OT yCroBUiA paboThl.

OOdHaKo Ha npaKmuke 3TO He BNonHe Tak. YTobbl nyylle NoHsATb, NoYeMy NpakTUKa OTNUYaeTcs oT Teopuu, NpeacTaBuM
cebe, UTo mom e cambili TPB, HacmpoeHHbIl mem e caMbiM 0bpa3oM, numaem mom xe cambill
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ucnapumerb, HO NOTepU flaBNeHnsi npu 3TOM OYeHb BeNUKM (B KavecTBe pacnpenenutens XKMOKOCTU
nutatens, coctaenalT 1 6ap, cm. puc. 46.2).

Mpun aTom cuna Fo, pelicteyioLyas Ha membpaHy TPB cHu3y, Bcerna 3skBuBaneHTHa gaeneHuto B 4,6 G6apa.
MNockonbky HacTpolika NPyMHEl HeMaMeHHa, NiyHxep TPB OyneT HaxoguTbes B paBHOBecuM, korga cuna Pb,
o6ycroBreHHas gaBrneHnem B nornoctn TepmobannoHa, OyneT skeuBaneHTHa 6 6Gapam, mo

ecmb koeda memnepamypa mepmobaririoHa 6ydem pasHa 11'C.

Ho ecnu Ha ebixode us TPB memniepamypa xudkocmu paeHa 4 °C, mo Ha ebixo0e U3 pacrpedenumerss XuoKocmu OHa
paeHa -2 "C!

Ina Toro, utobbl 06ecneunTb TeMnepaTypy TepmobanmnoHa, paBHyto 11°C, nocnefHsaa kanenbka XULKOCTU Npu
TemnepaTtype -2°C 0653aTenbHO JOMKHa MCNapUTbLCA ropaszio paHblUe, Hanpumep, B Touke A, Torpa neperpes coctaBuT
13°C. VcnapuTenke npu STOM 3an1TaH XyXe, a pacrnonaraemas Xonofonpon3BoanTeNbHOCTE CTaHOBUTCA SBHO MEHbLUE!

B utore u3 Hawux HA6NAEHUIH MbI MOXEM caenaTh crneaylmii Beisoa. Npu NnoBLIleHUN NOTEPL
OaBrieHUs B UcnapuTerne neperpes NoBbIWAeTCA. M HA060POT, Nneperpes nagaeT, KOraa YMeHbLIaKTCs
noTepu AaBneHUs B UCnapurtene.

UT0 e 13 sToro cnepyet? Anpuopun Bel MOXETE AyMaTb, UTO [J0CTAaTOMHO U3MEHNTb HacTpoliky TPB Takum obpasom,
yTOGbI BHOBE HalTW fONYCTUMYIO
BENWYVHY Neperpesa.

Sbarth B AaHHOM KOHKPETHOM Crly4Yae Bhbl
46 barTFo npaBbl, O HAKO KaK 3T crenarb, ecrm
noTepu gaBneHua B ucnaputene
14 barTF r

NOCTOSIHHO MEHSIIOTCSH, TO CThb B CIyyae,
Koraa pacxop xnajareHTa B KOHTYpe
nepeMeHHbIi (Hanpumep, ecniu Ha OfuH

$11°C (Bbar)
)

Pacnpepenurent =" R22 ucnapuTernb paboTaloT HEeCKONbKO
HKUQKOCTH L napannenbHO coefMHEHHbIX
obycroenueaer notepn Neperpen KOMMPEccopoB, UMW  OAMH KOMNPeccop
Aasnewus 8 1 Gap e pacrionaraeT HECKONbKUMM CTYMEHAMM
Puc 462 Npou3BoaUTENBHOCTN)?
Insa nyywero NOHUMaHWS PaCCMOTPUM Tenepsb } TPB nacTpoes Ha neperpes 7.C
MHOroLUnMHAPOBEIA KOMMpeccop, pacnonaraloLlyi 3 - .
CTYNEHAMU NMPOU3BOAUTESILHOCTU 3@ CHET U3MEHEHUS! Komnpeccop paer i:‘;’;g“u’;ﬂggﬁ;‘;:? .
yncna paboTarWmx LUNUHAPOB, KOTOPLIA NOAKIIOUEH K n.,j;’;’é;’.?,.‘l‘;ﬂ:z:m veGonuuoi
OOHOMY MCNapuUTENIo. =
Bosbmem criydaid, korga komnpeccop faet Toneko 33% ot BHJESH‘:MM
NOHON NPOU3BOAUTENBHOCTM 3@ CHET TOrO, YTO B paboTe I@ .ﬂ.ﬂig&:ép::“; YP:?"';:‘BG-
HaxoauTcs ToNneko ofuH u3 Tpex (Ne2) uunuuapos (cM. puc. _
46.3). Hactpoitka TPB ¢  BHYTPEHHUM ypaBHUBaHMEM
obecneunBaeT neperpes, paBHeIll 7°C.
- Pacxog XnapareHdTa
MNockonbky NPON3BOAUTENBLHOCTL KOMMNpPEeccopa HU3Kas, KOM"P_fgg,?nP AaeT Hepes ncnapurent
pacxop xnagareHTa oueHb HeGONbLUOK U NOTEPU AaBMNEHUN NOOYABGAMTENLHOCTH L —
B UcnapuTere TakXe HE3HaUYUTESbHLIE.
MNpencraBumM Tenepb, UTO TeMNepaTypa B OxJiaxgaemMmom C T
obbeme pesKo BO3pocra U cucTema perynmpoBaHus Q ‘9 o o
BLIBOAUT komnpeccop Ha 100% npoun3BoaUTENBHOCTU NYTEM
BKItO4eHUs B paboTy uununapos 11 3. 3AMETHOE NOBLIWEHWE NEPEIPEBA
pwc.46.3
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lNockornbky meneps pabomaiom ece LYUIMUHOPbI, pacxod xiiadazeHma makxe pesKko eospacmaem, Ymo npueooum K
3amemHoMy pocmy rnomepb daerneHus e ucnapumerne.

M3-3a Toro, 4YTo NnoTepu AaBnexun B ucnaputene pesko yeenuuunuce, TPB ¢ BHYTPEHHUM ypaBHMBaHMeM obycrnoBnuBaeT
3aMeTHOe NOoBLILLEHNE Neperpea, ecsiedcmeue Ye2o HaloJsIHeHUe uciiapumernsi nadaem Kak pa3 € mom MOMeHm,
Ko20a mpebyemcs MakcumMmasibHasi xonodonpouseodumensHocms!

U Haobopom, ecnu HacTpoiika TPB Ha 3agaHHbIin neperpee Obina nponaBefeHa Toraa, korga komnpeccop gasan 100%
CBO€l NPOU3BOAMTENBHOCTU, NO Mepe ee NafieHus, obycrnoBrneHHoro paboTol cMCTeMEl perynMpoBaHus, pacxos
xnapareHTa Oyfet nagartb, NOTepy AaBreHNa YMeHbLuaTeCA, o0ycrnoBnuBas cHuxeHue neperpesa. Fudpoyodap
obecneyen!

Kak xe pelLunTb 3Ty Npobnemy? He BOMHyiTeck, Mbl pacCMOTPENW YUCTO TEOPETUHECKUIA NPUMep, Lierbio KOTOporo
ABnseTcs danbHeliliee yKpereHue Ballnx 3HaHWi B o6nacTu NpoLeccoB, KOTopble yNnpaBnsioT paboToli XonoaunbHoro

KOHTYpa.

Ha camom Oerie ece TPB, ucriornb3yembie € cocmaee Xorio0uUbHbIX YCmaHO80K makoa0o muria (C Komrpeccopamul
MOUWHOCMBIO 8 HECKOITBKO Oecsimkoe kBm), ocHauleHbl nuHuell eHeluHe20 ypaeHueaHUs (celivac Mbl pUCMYnuUM K UX
U3YYeHUIo), U NpuMeHeHuUe e makux ycmaHoekax TPB ¢ eHympeHHUM ypaeHLeaHUeM NnpuHecem eam maccy
HernpusimHocmell (nodymatlime o6 amomM, omeeyasi Ha eornpoc yrpaxHeHust Ne1 Hacmosujeeo pasdenaj.

B) TepmocTtatuueckun TPB ¢ BHEeWWHUM ypaBHUBAHUEM AaBrneHus

Mpopomkas Hall aHanus, pacCMOTPUM Tenepb NocrneAcTBUA TAKOro e NOBLILLEHUS NOTepk AaBrieHns B Ucnaputene,
ecnv Ncnonb3oBaBLUUIACS [0 HacTosLero BpemeHr TPB ¢ BHYTPeHHUM ypaBHUBaHWEM 3aMEeHEeH MOLerbio ¢ BHELUHUM
YpaBHUBaHUEM...

Ha mopensix ¢ BHELWHUM ypaBHUBaHUeM cvuna 3akpblitusi TPB Fo He 3aBucuT 6onblue oT AaBneHns Hag CeLANnoM KnanaHa
TPB, To ecTb OT gaBreHuns Ha Beixofe u3 TPB, a onpegenseTcs faBneHnem Ha Beixofe U3 ucnaputens.

BHoBb paccmoTpum npegeigyyuii npumep ¢ TPB aToro tuna (cm. puc. 46.4).

3,6 Bap
Cuna Fo, obycnoeneHHas
4,6 Gap S
s6ap | Fb ~ e ,\.,3,6 Bap {-2.C) :‘) OaBrNeHnemM ucnapeHus,
tJ( )L n3MepsemMbiM Ha ebixode U3
3.6 Gap Fo - - . : ucriapumerisi, SKBUBaneHTHa
haeneHuio B 3,6 6apa. Hactpoiika
1.46ap | Fr 5 6ap NPY>XUHbI HEU3MEHHa W Bcerna
N COOTBETCTBYET AaBreHvio B 1,4
(6°C) Oapa. 310 o3HauaeT, YTo TPB
TPB ¢ BHElYHWM Y P2BHMBIHMEM pa. ,
nawe%:ﬂgnvpztg:aﬁ:g::mpI‘:(g:f:‘!""ﬂ B N s — B2 OyneT HaxoauTbLCA B paBHOBECUN,
BOCCTAHABAMBAET HOPMAaNkHLIA ne'perpea Meperpes korfa naeneHue B TepmobannoHe

*C Oynet paBHO 5 Bapam, 4To ana R22
COOTBETCTBYET Temnepatype 6°C.

Puc.46.4

MocnenHsAs KanenbKa XUAKOCTH,
ucnapssicb npu -2°C, 6yner obecneunBarb nogaepxaHue neperpesa Ha ypoBHe 8°C BMecTto 13 C, nonyvyaBwuxcA
B npeabiayweM BapuaHTe ansa mogenu TPB ¢ BHyTpeHHUM ypaBHUBaHUEM, TOYHO B TaKuUX e, Kak paHee,
YCNOBUSAX.

3ameTuM, YTO ecnu NoTepu AaBreHuns HyrneBble, Ha BhIXo4e U3 Ucnaputens ycTaHaBNuBaeTca faBneHve B 4,6 Gapa u
TPB ¢ BHELLHUM ypaBHVBaHueM GyaeT paboTaTb TOYHO TaK Xe, Kak U MOLernb ¢ BHYTPEeHHUM ypaBHUBaHUEM.

Mpun 3ameHe TepmocTaTudeckoro TPB ¢ BHyTpeHHUM ypaBHUBaHUEM Ha MOAENb C BHELLHUM ypaBHWBaHUEM He TOMbKO He
OyneT HUKaKNX He[loCTaTKOB, HO HanpoTUB, Mexay Havarnom paboyero yukna (NoBblLLEHHOEe AaBneHne UcnapeHus;
OrpoMHble noTpebHocTu B xornofe; TPB nouTu NornHocTeio OTKPIT, GONbLLOM pacxon XULKOCTU Yepes ucnapuTerns W,
crniefoBaTernbHO, BLICOKUE NOTEPU AaBMNEHNs B HEM) U ero OKOHYaHUeM (flaBrneHue ucnapeHus ynano, NoTOMy YTO NOMHbINA
nepenaz TemnepaTtypbl NOYTU NOCTOSIHHBIN; NOTPeBHOCTU B Xonofe cHuaunuck, TPB nouTu NONHOCTBIO 3aKpbIT, pacxof,
XnafiareHTa ynan u, criefioBaternbsHo ynanu notepu AasneHnsl B ucnaputene) neperpee 6yaer octaBatbes ropasfio
6onee cTabuNbHBIM.

Vimak, monbko TPB ¢ eHeWHUM ypaeHUeaHUeM ro3eosisiem obecreyums OMHOCUMEe/ILHO cmabunbHbIt
nepeapes Npu NepeMeHHbIX Nomepsix OaesieHUs1 e Ucnapumersie, mo ecmb Koada pacxod xsialazeHma e KOHmype
MOXXem MeHSImMbLCS 8 OYeHb WIUPOKUX npedenax.
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46.1. YNIPAXHEHUA

YnpaxHeHue 1

MoTpebyiiTe NpeacTaBUTL NOCNEACTBUA B paboTe YCTaHOBKM, €CNM MarucTparb BHELUHEro ypaBHUBaHWUA AaBreHUs No
owmbke nopgkroveHa k Boixogy us TPB.

YnpaxHeHue 2

Ha ycTaHoBKe C MOLYHOCTLIO B HECKOSBKO AECATKOB KBT, O60pyIJ,OBaHHOI7I KOMMNpeCcCopoOM C BO3AMOXHOCTBIO
MHOIFOCTYNEHYATOro N3MEHEHNS NPOM3BOAUTENBLHOCTU, BEINOSTHEH MOHTaX, CMEXa KOTOPOro npefcraBrieHa Ha puc. 46.5.

PUNETR-DCYLUNTEE

Tpexxonosoh
il anexTpoknanad

WMCNAPUTENL | TPBE Breusum

_ YpasHuBaHHeM
%
K
e { =)

My —
FOMNpeccopa

Puc.46.5 B

MonpoObyiiTe onucaTtb paboTy Takol CXeMBI: YCTaHOBUTE €€ NpeuMyLlecTBa U HegocTaTku. [1na Toro, 4Tobbl MOMOYL BaM,
Mbl MPUBOAUM Ha puc. 46.6 npuHuunuanbHble cxembl TPB 1 HeGonbLUOro Tpexxo4oBOro srekTpokianaHa.

Tepmobannom YanoThHTELHan
BTYNKa
O6ecToYeHHLIN '
KRaRAH BhewHee
YpaguuBanne N\ Fb
| Fo
Aol —— —

: ol s Fr
Bxog 1 g S
A Bxon 3 Moviena 4

Bxoq 2 HACTPORKW

Nnywxep TPB ypasHoOBRIUEH, KOTRA

Puc. 46.6
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OTtBer YnpaxHeHue 1

Pexum paboThl YCTaHOBKM MPUMMEM TaKMM Xe, Kak B NpeablayLymx npumepax (cMm. puc. 46.7).

€ 6ap th

466ap | Fo

146ap | Fr

ECnU pMarusTpank BHRILHErD YPARHUBAHMA 20
COSAMHENA G PLIKONOM U3 TPB, Yo aTor

Ecnn MOHTa)KHUK NO OLUMOKe NoaKmioumnn
NosiIoCTb BHELUHErO ypaBHuBaHua TPB k
BLIXOAY U3 HEro  (Hanpumep, YTOOLI
COKOHOMUTBL Ha ANUHE TPyOKU AnaMeTpoMm
1/4"), cuna Fo 6yaeT cooTBeTCTBOBaTL
haeneHuio 4,6 6apa Bmecto 3,6 6apa Ha
BLIXofe 13 ucnaputensa. TPB HauHeT
paboTaTk TOYHO TakK e, kak ecnu 6bl OH Obin

TFB eefeT coGA TOMHD TaK e, KaK eCnv
651 0H B C BHYTPeHHWM YP2BHWBaHWEM

puc.46.7

C BHYTPEHHMM YpaBHMBaHUeM. NocneacTensg
3TOro And ycrtaHoBOK C LUMPOKUM
Anana3oHOM U3AMEHEHUA pacxofa HaM
Tenepb XOPOLUO U3BECTHI!

ECh# Ha
AMEKTPOKNana
H NOJaHo o
HaMpAKEHWE

Bxon 2

Bxon 1 aaxphiT, a BXOO
2 CBR3aH ¢ COLWMM
BLIXOOOM

WUcnapurtens

Naanexws
MCRAPEHHA

pefcTayer cl-maxga J J

memBpaiy v T
YIIPARMAETCA BRONHE ¢
HOPMANLHE

P+ P=0y

Puc. 46.8

Ph

Po
Pr

Komnpeccopa. Ymo npousolidem e amom MomMeHm?

YnpaxHeHue 2.

Korpga komnpeccop pabotaeT (cMm. puc. 46.8), Ha
3MNeKTpokKanaH nofaHo NMTaHue 1 ero ooLymiA BLIXOZ,
(TO eCTb BLIX0O[, KOTOpPLI/ HUKOTA@ HE 3aKpLIBAETCS)
CO€JUHEH C BXOLOM 2, KOTOPbI MOAKIIOYEH K BEIXOAY M3
ucnapuTens.

B pesynbTare gaBneHune Po, ycTaHOBUBLLEECSH Ha
BbIXOAE U3 UcnapuTens, AEACTBYET CHU3Y Ha MeMbpaHy
TPB, KoTOphI paboTaeT BNofiHe HopMarbHO,
NoALEPKNBasA NOCTOAHHLIA NEPErpeB HE3ABMCUMO OT
pexvma paboThl KomMnpeccopa.

Korma perynsitop OyaeT ocTaHaBnuBaTb
KOMMpeccop, BHayarne OH OTKIIOYUT HanpskeHue Ha 3"-
XOAOBOM 3reKTpokanaHe He Npekpalyas padoTel

B oTcyTcTBMe HanpsikeHusi 3”X0AoBOW aneKTpoKnanaH 3akpoeT BXo4 2 U coeAuHUT Bxod 1 ¢ oBLum Beixogom(cm.

pwvc. 46.9).

B sTOT MOMEHT BLICOKOE fiaBreHune, aelicteyiolee Ha Bxoae B TPB (Pk) npoHukaeT B nonocteb nog membpaHoit TPB, TPB
NIOTHO 3aKpLIBAETCS, UCNapuUTenb HE MOXET BorbLue NOANUTEIBATHCH XUAKOCTHIO, U NOKa eLe paboTatolmii Komnpeccop
HauMHaeT BakyyMupoBaHue ncnaputens. CrniefoBartensHo, komnpeccop OyAeT 0CTaHOBIEH MO KOMaHAe OT nNpeccocTara
HJ, obecneunBaloLyero ocTaHoBKy € NpeABapuUTENbBHEIM BaKyyMUPOBaHWEM, XOMSs Ha XKUOKOCMHOL Maaucmparnu
aneKmpoKiarnaH He ycmaHoerieH (cM. pasdernr 29. OcmaHoeKa X0r100uUIbHbIX KOMIIpeccopos).

Takum obpa3om, flaHHas cxema NO3BONAET C NOMOLYbO HebonbLUOro anekTpoknanaHa 1/4"

o6ecneymnTb TOHHO TaKylo e aBToMaTuaalmio npoLecca
OCTaHOBKU KOMMNpeccopa € NpeBapuUTESbHEIM
BakyyMUPOBaHUEM, KaK U C MOMOLLbIO OFPOMHOIO
aneKTpoKnanaHa 18 (B Nnpumepe Ha puc. 46.10),
YCTaHOBMNEHHOTO

B nonoctk nog mentpany
TPB npouhkaer BOQ »
repMeTVING 3aKpLlBaRYT

Eenu c
IMEKTPOXNANAHE
CHATO HANPAXKOHKE Fh

Bxon 1 " Pk

oBuna
BbIXOA

Bxopn 2 Pr

Bxop I 3akpeIT, 2
axon 1 ceszanc
oGt MM BelX0a0M

N —

WCNAFWUTEND

ero

Pk+ Pr> Pb — — 'U

Puc 46.9
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Ha XWIOKOCTHOW MarucTpanu.
CnepoBaTenbHO 3TO OYeHb SKOHOMUYHas
cxeMa, KoTopas MHoraa BCTpeyaeTcs B
ycTaHoBKax GonbLUO MOLYHOCTH.
HanoMHMM, 4TO KOMNPECCOPLI C
HECKOJIBKUMU CTYNeHAMY
NPOU3BOAUTESNIBHOCTU OCTaHaBNUBALOT C
npeaBapuTENbHBIM BakyyMUpo-BaHUeM
vcnapuTens nepen oCTaHOBKOI B
OCHOBHOM C LieNblo BO3BpaTa B KapTep
/m KoMMnpeccopa Macrna, KoTopoe HaxonuTces

¥|_/ B KOHTYpe (cm. pasden 37. [pobriema
K ecack T ” i
- HEIOU-EMY‘_ — eo3epama macra.).

KOMIPEccopa
Puc. 46.10

UTo KacaeTcs HeaOCTaTKOB ZlaHHOW CXEMEI, TO K HUM ,NPEXAe BCEro OTHOCUTCA BO3HMKHOBEHME Ha membpaHe TPB oueHb
CUIbHbIX HanpsXXeHUiA Noa AEWNCTBUEM 3HAUYMTENBHBLIX BENUYUH AaBIeHNA, KOTOPLIE MOTYT YCTaHaBNUBATLCS B
XUAKOCTHOIN Maructpanu (6onee 22 6ap Ana KoHaeHcaTopa ¢ BO3AYLUHEIM OXnaxaeHnem npu pabote Ha R22).
CriedoeameribHO, 0518 makoll cxeMbl 8aXHO, Ymobbl Luzzomoesumerb TPB donyckarn ykasaHHble Haapy3ku 011
Mamepuarna membpatbl, 8 NPOTUBHOM clyyae MembpaHa o4eHb OBICTPO pa3pyLUUTCA U NOoCcre STOro HyXHo oyneT
3ameHaTe TPB, a noTom Bce paBHO yCTaHaBNUBaTL Ha XUAKOCTHOW MarncTpanu 60nbLUO SreKTpoKanaH.

MpumeuaHue: maneHbkuii puneTp-ocyunTens 1/4" cnyumT TONbKO kak UNbTP ANA 3aluThl HEOONBLUMX NPOXOAHbIX
ceueHunii anekTpoknanaHa 1/4" oT BO3MOXHEIX NOCTOPOHHUX YacTuL, (KYCOvKM Mean, Kanerneku dpntoca unm
NpWnos...), KOTOpble MOTYT HapyLLUUTb €ro paboTocnocobHOCTE.

Mpobnema makcuManbLHOU Pa3HOCTU OABJIEHUA OTKPLITUA

Oaenrenne  HOHGEHCALMW
Froug  AERCTEYHOLWES HE

aTy NOBEPXHOCT L
¥nanaHa, NpuxeMasT ero ke { eNTpoKnanad
NHH3Y PKOI‘U:I nog HanpaxeHUem
4
@ ! E Mpy#una l
Hacnegnve
KOMABHGALMMASACTEVET B
NPGTHACHONOMHBLIX 3nexTpom p
HETPEENEHMSX Ha et arHuT wHpy
CAMHEKORINE NDRBRFXHOCTY, — K TPE
NOFTOMY Bro PeayiTHPYKIULRR

CUNe paBHa HYNK Plil.'.ﬂ -

1 Prca |
LaBnedve ncnapewia Py, ,
OsACTEYICWEE HA 3TY
RUBEPXHOCTL KNARAHA,
NPUAKUMABT B0 BBepX

Puc, 46.11

Ipyroit HepocTaToK MOXET BO3HUKHYTh, €Cn pabouee AaBrneHne B NONOCTU 3MeKTpoKnanaHa NpeBILaeT BENUYMHEI,
npenycMoTpeHHbIe narotoButenem. INockornkeky 3Ha4MMOCTE 3TOW NpobnemMel B psifie MOMEHTOB HE10OLEHMBAETCS,
BOCMOSbL3YEMCS Cryvaem, YToObl pacCMOTPETL BNUAHUE MakcumMaribHol pasHocmu OaenieHuss OmKpbimusi Ha paboTy
anekTpoknanaHa (cMm. puc. 46.11).

B HepaboueM nonoxeHun 0OMOTKa SNeKTpoKnanaHa He 3anuTaHa 1 ero NoABWXHas YacTb NOABEpPXeHa [eiicTBUIO
creayloLmx Curt:

¢ Mo3.1: PxoHa OeicTBYET Ha Kaxayto U3 AByx 60MnbLUMX NOBEPXHOCTEN KranaHoB B MPOTUBOMNONOXHBLIX HanpaBreHnsX.
PesynbTupytowan cuna pasHa Hysno (oaHa AeWCTBYET BHU3, Apyras BBEPX).

¢ [No3.2: PKoHp IENCTBYET TakKe Ha Manyto NOBEPXHOCTL (Nnowaab KOTOPO paBHa nnoLwjaan NpoxXofHOro ceueHuns
cezen KnanaHa) BepxXHEro knanaHa u NpwkUMaeT ero BHU3.

* Mo3.3: Pucn geiicTByeT Ha Manylo NoBEepXHOCTb HUMXKHEro KranaHa u OTXUMaeT ero BBEPX, B HanpaBreHmu,
MPOTUBOMOSIOXHOM AECTBUIO CUINbl faBreHns ProHa,.
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Kpome Toro, BoaBpaTHasa npy>xuHa NpyxXuUMaeT NOABUXKHYIO YaCTb afeKTpoKnanaHa KHU3y, U ¢ HEKOTOPLIM YNPOLLEHMEM
MOXHO yTBEpPXXAaTb, YTO 3NEKTPOKManaH CMOXET OTKPbLITbCA TOJNBKO €Crnin:
anekTpomarHut + Pucn > npyxunHa + PKOHZ, UNKW aNeKTpoMarHuT > npyxuHa + PkoHg - Pucn.

ONeKTpOMarHuT U Npy»x1Ha pasBuBaloT YCUNU4, pas U HaBcerfa onpegerieHHele KOHCTPYKTOPOM. A BOT pa3HOCTe PKOHS -
Pucn moxXeT MeHATLCA B OY€HDb LUMPOKMX Npefenax B 3aBUCUMOCTM OT TUNa YCTaHOBKK (KOHAULWOHEP, MOPO3UNLHUK...),
BpEMEHM roga (415 KOHAEHCATOPOB C BO3AYLUHBIM OXNaXaeHneM NeTtom PKoHA pacTeT).

MNosTomy paapa60Tqv|K OroBapuBaEeT MaKkCLMaribHyIo pasHocme daereHLUst OMKpbIMUs, NPU NPEBLILLEHMW KOTOPOW KinanaH
HE MOXET OTKpbIBaTbLCA MpK nojavye HanpaXeHnAa Ha ero O6MOTKy.

Takum o6pa30M, coveTaHne BHYTPEHHUX CUIT MOXET BOCNPENATCTBOBaTh BTArMBaHUIO BBEPX cepaeYHUKa

3MNeKTpPOMarHuToM, ecnu pasHoctb Mexay PkoHz 1 Pucn 6yneT oueHb SonbLuoli (Kak npaBuio, MakcumarnsHo fonycTumas
pasHoCTb HaxoauTes B Npefenax oT 17 go 19 6ap).

lNocnedcmeusi makoii aHomanuu 8 pabome anekmpokianaHa onsi hyHKUUOHUPOBaHUs!
ycmaHOBKU 6bl J1e2Ko Moxeme cebe npedcmasums!

46. TEPMOCTATUYECKME TPB. JOMONHNTESIbHBIE CBEAEHNA

-236-



47. NMPOBINEMA YINPABINAIOLWENO TPAKTA TPB

Tenepb, korga Mel HEMHOIO Fydlle 3Haem TepmocTaTudeckne TPB, nepef TeM Kak NPUCTYNUTb K U3Yy4YEHUIo
MHOIMO4YUCIEHHbIX I'IpO6J'IEM, BO3HUKaOLMX NpU HENPaBUNBLHOW YCTaHOBKE TepM06ann0Ha TPB, cnegyeT HanOMHUTb
pa3nnyHele cnocobbl 3anonHeHns TepMO6aJ’IJ’IOHOB, 0BbIYHO ncnorib3yemMble Ha NpakTuke.

1) XXugkoctHasa 3anpaBka

3TOT TUN 3anpaBKkn Mbl Y>Ke HEOAHOKPaTHO paccMaTpuBarnu B pasnuyHeIX Npumepax, YTOObI NOHATL npuHUMN pa6OTbI
TPB.

Kak Mbl cMornu BULLETL, B 3TOM criydae ynpaenstouid Tpakt TPB conepxuT, kak npaBurio, TOT e caMblil XNiafareHT, YTo
W XorogureHas ycTaHoBKa.
3ameTum, UTO € Takoi 3anpaekoii TpebyeTcs, YTOOLI kopnyc TPB Bcerfa 6bin 6or1ee mennbim, Yem TepmobarnsioH.

LeiictBuTenksHo, ecnu kopnyc TPB cTtaHoBUTCA XorogHee

= TepmobannoHa, BHe 3aBMCMMOCTW OT TOro, MoYeMy 3TO NPOM3OLLIO,
7‘ XUAKOCTb, B COOTBETCTBMU C NPUHLUMNOM XONoAHOW cTeHKkn BatTa (cm.
HKMOKOCTHARA AANPARKA pasden 28. [Npobriema nepemekaHus XuUdkoao xradaszeHma.) bynet
nepemeLyatbecs B ynpaensaowyto nonocts TPB (cm. puc. 47.1). MNpu
3TOM AaBreHne B yNpaBrsdioLeM TPaKTe U yNnpaenstoLei nonocTm
Oynet onpefensaTbCA TONLKO TEMNepaTypol xnajareHTa B
ynpaensoLeli NonocTu, Kakot 6b1 HU 6bina memnepamypa

Ecnu ropnyc TPB xonopes, mepMOGaHHOHa1
uem Trepmoiansion, xnagareHy

NepeTeKaeT B YNpaBNALOLYH
ronocrs TPR To ecTb, Aaxe ecnu Temneparypa TepmobannoHa pacret, TPB He

CMOXEeT HOpMarnbHO OTKPbIBAaTbCAHA, U pa60Ta YCTaHOBKM 6yneT
conpoBoxgarbCs Npu3HakaMM HeMCNpaBHOCTU TUNA «CJTULLKOM

Puc. 471

cna6win TPB».

OTMeTVM, YTO NpK 3TOM HaYHET NazaTk AaBrieHne ucnapeHus u Bospactark neperpeB. CHMXEHWE TeMNepaTypbl
ucnapexus 6ynet NpUBOAWTE K eLe 6ornee MHTEHCUBHOMY oxnaxaeHuio kopnyca TPB. OgHOBPEMEHHO C 3TUM POCT
neperpeBa BLI3OBET eLe 6onee BLICOKUIA HarpeB TepmobannoHa. PasHula mexay TemnepaTypoit kopryca TPB u ero
TepmobannoHa 6yAeT pacTh B HEXeNnaTeNbLHOM HanpaBreHun U, Takum obpa3om, BO3BpaT K HopmarnbHoi paboTe
YCTaHOBKM CTaHET HEBO3MOXHBIM. B crniyuae, korga, CTONKHYBLUUCE C HEUCMPaBHOCTLIO TUNa «CNULLKOM cnabbiii TPBy, Bbl
OyneTte nofo3peBaTk BO3MOXHOCTE NepeTEKaHNA XMAKOCTU U3 TepmobarnoHa B ynpaensioLyto nonocts TPB,
PEKOMEHAYETCA NPOU3BECTU CMEAYIOLYIO OYEHB HECITOXKHYIO ONepayuio. OCTaHOBUTE KOMNPECCOp, 3aTeM 06epHUTE
BepxyLLKy TPB TpsinkoiA, cmodeHHoit B ropsiueit Boge (BHUMAHUME! Hukorga He ucnonb3ynTte OTKpLITOE Niams,
MOCKONbKY 3TO YpeBaTo OYEHb TAXENbLIMU NOCNeACTBUSIMU).

— Ecnu BhiLe npeanonoxeHne BepHo, korga Bepxyllka TPB

OOCTaTO4HO NOAOrPEETCs, XKUAKOCTb BHOBb NEPEMECTUTCA B
TepmobannoH u TPB BHOBb cMOXeT paboTaTk BNOSTHE HOPMaIbHO.
3/1ect OBLEM 3aNPABKU XUAKMM KoHeuHo, ecnu kopnyc TPB BHOBE CTaHET XOSNOLHEE, YEM
XTIAAATEHTOM BhILIE CYMMikl 0GLEMOB TepmobanoH, HeMcnpaBHOCTL CHOBa NOBTOPUTCS. [oaToMy npu
YNPaRnsouwei NoNnocTU M Kanunnsapa. Hanuunmn Takoh BO3MOXHOCTM NpegnoyTuterncHee 6ynet Belbpatb

B TEPMOBANINOHE BCEMQA OCTAETCA  TPB ¢ ApyruM Tvnom 3anpaBki. 3aMeTUM, YTO B HEKOTOPLIX CITy4asix
KAKOE-TO KONMYECTBO XUOKOCTW. ynpaenswLme TpakTel TPB co3HaTenbHO 3anpaBnsaioT XKUOKUM
XxNnafareHTom B TakoMm obbeme, KOTOpbIA NPeBLILLAET cyMMy 06HLEMOB
Puc. 47.2 ynpaensioLeil NONoCcT U KanunnapHoii Tpybku, coeaAnHsoLL el
TepmobarnnoH ¢ ynpaensioLLei nonocTeio. B 3Tom criydyae B TepmobannoHe Bcera OyneT ocTaBaTbCH XULKOCTb, KaKoi
6kl HM 6bIna TemnepaTtypa kopnyca TPB (cM. puc. 47.2), n neperpes byaeT obecnequnBaTsCa HOPManbHO.

[pobriema 3akroyaemcst 8 MoM, Ymo MOHMaXKHUK UL PEMOHMHUK KaK rpaeurio He 3Haem MOYHO, KaKuM murom
ynpaensioujeao mpakma obopydoeaH mom unu uHol TPB.
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HeMHOro HUxe Mbl YBUAUM, YTO TepMoGannoH Bceraa ryylle ycTaHaBnMBaTh Ha
ropu3cHTaNBEHOM yYacTKe TpyGonpoBoaa.

HuakooTn cTedaeT B
YNPAaEnRKILWYO
nenocTL Nen
AeWCTEHEM CHDLI
TAMNSCTH

O[IHaKO 3TO MOXET OKa3aTbCA HEBO3MOXHEIM U MOXET Tak CIyuYUThCA, YTO Bl OyneTe
BbIHYXA€EHBI 3aKpennaTb TepMobGannoH TPB Ha BepTUKanbHOM yuyacTKe.

B aTom criyvae Bcerpa crnegyeT KanunnspHyto Tpyoky, coefqUuHAoLLYy0 TepMobanmoH ¢
ynpaensoLwein NonocTeo, NoABOANTL K TepMobannoHy cBepxy (cM. puc. 47.3), uTobbl
nomeLlaThk XMAKOCTU (ECINN OHa HaxoaWTLCA B TepMobarnoHe) cTekatb nof AeNCTBUEM
CUNbl TAXXECTU B YNpaBnatoLyyto nonocte TPB.

Xudwocmuas 3anpaaxa

CobniofieHne sToro YCITOBUA NPU MOHTa>Xe NOMOXET BaM nabexarb HENPUATHOCTEN.

Puc. 47.3

2) AgcopbumoHHas 3anpaBka

Npu TakoM TUNe 3anpaBku yNpaBnaoLWMi TpakT 3anofTHEH UHEPTHLIM Fra30M, KOTOPLIV NpU 06LIMHBIX TEMNEpaTYpax He
KOHZIEHCMPYETCA, @ B TepMobannoHe HaxoaMTcs NOrmoTUTENb B BUAE TBEPAOrO Tena u3 agcopbupyloLyero BeLjecTBa (CM.
puvc. 47.4).

Tenneii TeproGannod
Korpa Temnepatypa TepmobannoHa pacTeT (neperpeB NoBLILLAETCA), U3 ot T

o

NornoLjaioLLero BeLLeCTBa BLIAENAETCA ras, YTo NPUBOAUT K
NOBHILLEHWIO fi@BNEeHNs B YNpaBnaloLleM TpakTe U OTKpeITUIO TPB.

N

ARTHEWPORAHELIA yronE  MHepTHWG ras

HanpoTus, Npu oxnaxaeHun TepmobarnioHa (Neperpes CHUXaeTcs ),

afcopOeHT nornoLyaeT ras, YTo NPUBOAUT K NaaeHuto AaBrieHns B
ynpaenawLWemM TpakTe 1 3akpbiTuio TPB.

MpenMyLeCTBOM STOro TUNa 3anpaBkn SBNSETCS TO, YTO TPAKT COBCEM
He COAEMKUT XNLKOCTU U, CrefoBaTerNbHO, HUKaKoe nepeTekaHue
HeBO3MOXHO. TPB GypeT paboTaTk BNofiHe HOpManbHO, KakuMiy Gkl HY
ObINK B3aUMHblE TeMnepaTypel Kopnyca TPB 1 ero TepmoGannoHa.

C dpya0ii cmopoHbI, U3eecnHO, YMo adcopbyLUoHHas 3afnpaeKa
2opaz300 6osiee UHepPYUOHHa U peaaupyem Ha pe3Kue U3MeHeHUs
memnepamypbl MedsieHHee, YeM XUOKocmHas 3afnpaeka.

MNosToMy ecnu ona ycrnoBuid, koraa I'IOTp66HOCTI/I B xonoge
OTHOCUTENBHO CTabUIbHLI, a]J,COp6LWIOHHaF| 3arnpaBKa BnorHe

Tennkm TepMoBannoH 3aN0NHABTCA FAI0M, KOTORBIM
HLIAEMACTCA W3 aKTMEMPOBAHROTO YIiRA. [asnenwe B
Tepwobannore pacret v TPB oTkprisaeTch

[ AACOPELVMQOHHARA 3ANPABKA }

XonogHiid Tepmobannon

XonopHEIW aKTHEMPOBAKHLYF YroNk nofNolEaeT ras
Damnenve 8 TepmoGannone nagaer w TPB
3BHPLIBAETCA

Pue. 47 .4

yAOBINETBOPUTENBHA, TO NPU 6bICprIX N YacCTblX UBMEHEHUAX TaKUX I'IOTp66HOCTEI7I €€ ncnonb3oBaHue He

pekoMeHOyeTcs.

3) 3anpaBka MOP

Ab6peBunatypa MOP o3HavaeT Maximum Operating Pressure (MakcumansHoe pabouee gaeneHue) unu Motor Overload
Protection (3awuta aBuratens ot neperpyaok). Ceilyac Mel NONBITAEMCA NOHATL, UTO STO 3HAYUT.

B 06EIMHOM ynpaBnaloLemM TpakTe C XUAKOCTHON 3anpaBKoW pocT TemMnepaTypbl TepmMobaroHa ConpoBOXAaeTCs
NOBLILLEHVEM [aBIIEHNA B HEM COMTIAaCHO COOTHOLLEHWIO «[1aBNeHUe-TeMnepaTtypa» ASA HaCbILEHHBIX NapoB XUAKOCTK
(cMm. Touku 1, 2 1 3 Ha rpaduke B BepxHel yacTtu puc. 47.5). OgHoBpeMeHHO B TepMobarioHe 0CTaeTca BCe MEHbLUE U
MeHbLLIE XMOKOCTU, @ Hag cBOOOAHOI NOBEPXHOCTLIO XUAKOCTW NOABNAETCA Bee bonbLue u Sornblue napos (CM. pasgen
1.2. BrinaHue Temnepatypbl U f@aBreHUS Ha COCTOAHWE XNafareHToB. YNpaXHeHUE.).

YnpaBnsoLwuii TpakT ¢ 3anpaskoit MOP cofepXuUT orpaHU4eHHOE KONMUYECTBO XUIKOCTH, 3aMBaeMoe B npoLecce
uarotoenernus TPB Takum o6pa3om, 4To6bl Npy LOCTIKEHMU TEMNEpaTypoi TepmobannoHa onpeseneHHoR BENUYUHLI
(HasbiBaeMoit Temnepatypoit MOP), BCsl XMAKOCTb, HaxoasLascs B TepMmobannoHe, ncnapunachk (Todka 5 Ha HUKHEM

rpacpuke puc. 47.5).
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Mpw npeBbiLLEHUM TeMNepaTypel MOP, ecnu TemnepaTypa TepMmoGannoHa NpoAormKaeT pacTu, faBreHne B
TepmoGannoHe Gorblle He MEHSIETCS, NOCKOSIBKY B HeM GorblUe HET XUAKOCTH.

Takmum obpaszom, B Touke 6 faBneHue B TepmobansioHe NouTH paBHO AaBIeHUIo B TOUKE 5, Toraa kak npu TpaauyuoHHOM
KUAKOCTHOW 3anpaBke AaBreHne B TepmobaroHe 6Lino Obl ropasfo Beille (paBHOE fiaBMneHuio B Touke 3').

3TO0 03Ha4aEeT, YTo Npu TeMnepaType Bhie Temnepatypsl MOP, TPB
OyneT 3akpbIT 6onblue, YeM ecnv 6kl OH 6bIn o6opyaoBaH TPaKTOM ¢ P, MMOKOCTHAS 3AfIPABKA
OOLIMHOW XMAKOCTHOW 3anpaBkoil. C Apyroil CTOPOHLI, Npu TeMnepartype
HWKe Temnepatypbtl MOP TPB paboTaeT TOUHO TakK e, kak ecrn bl OH
61N 06opynoBaH TpakTe ¢ OOLIMHON 3anpaBKoli (faBNeHUE B TOYKE
4=paBneHuio B Touke 1).

4) Onsa yero HyXHa 3anpaBka MOP ?

UToGLlI OTBETUTL Ha STOT BOMNPOC, BHaYare HanoMHUM, 4TO Npu
NOBHILLEHUM TeMmnepaTyphl McnapeHus Ha 1 rpagyc

1 t T O

XONOAONPOU3BOAUTENBHOCTE NOBLILLAETCA NPUMEpPHO Ha 3...5% (cm. Hem Gorblue pACTET TeMneparypa, TeM BLiue
pasden 9.1. BnusHue daeneHus Ha Maccoebiti pacxod u MOAHHUNEETCA AAENGHUE B TepMOGANOHe
X0/1000MpoL3600UMENIbHOCMb. YpaXHeHUe.). |
Tenepb npeacraBum cebe, 4TO XONoAuneHan ycTaHoBKa paboTaeTt npu P + 3aniPaBKA MOP
TemnepaTtype ucnapenus -30°C. 3T0 o03HauvaeT, O
YTO MUCNapUTENb BPEMS OT BPEMEHU NOSTHOCTHIO NOKPLIBAETCH CHEXHOA Uenapunach nocneasns i YepwoGannone

o MOreKyna HAKOCTH Benulle va
wy60i1 1 ero abcomntoTHO HEOBXOAMMO NEPUOAUMECKU pa3mMopaXKuBaThb. pacrer

| \ 5 7 6

OpHako, UToObl NPONU3BECTM PaA3MOPO3KY, KakuM Obl HM Bbln cnocob
oTTauBaHus, HYXHO ByfeT 06s3aTernbLHO NOAHATE TEMNEpaTypy
vcnapuTens (a, cnegosaTenibHO, U flaBneHne B HeM) Bhille 0°C. '8

\ & MOP
Taxkum obpasom, npu 3anycke rnocrne ommateaHus: dasneHue UcrnapeHust |

TPB paboraer ananHe
106bICUMCS Ha 8erUYUHY, COOMeemcmeayoulyto npupocmy HOPMATTLHO
memnepamypbl 1o cpasHeHuUo ¢ paboveli He meHee 30 °C! Puc. 41.5
Jonyckan, uTo cpefHuii NPUPOCT XONoA0MNpPou3BoANTENB-HOCTU B HaLLel
ycTaHoBKe cocTaBnsieT 4% Ha 1 rpagyc NoBLILLEHUs TeMNepaTypbl McnapeHus (NpupocTa AaBneHus ucnapeHus), Mol
Nosly4nM pe3Koe YBENUUEHME XONOL40NPOU3BOAUTENBHOCTM B MOMEHT 3anycka Ha 30x4=120%.

Bo n3bexaHne oTKIOHEHUS YCTAaHOBKU NPeOXpaHUTENBHEIM NpeccocTaTtom Bl koHaeHcaTop fomkeH 6biTb nogobpaH
Takum o6pa3om, 4TOObI OTZaTb OFPOMHOE KOJNTMMECTBO TeMa, NOCTYNaIoLLEro B HEro BMECTE C XIaiareHToM B pesyrkrate
peskoro (6onee Yem B IBa pa3a) yBENMYEHNSA XONOAO0NPOM3BOAUTENBHOCTH, KOTOPOE ByAeT MMETE MECTO B TEHEHUE
BCEro nepuopa BLIXOAa YCTaHOBKW Ha yCTaHOBUBLLMIACA pexuM paboThl 0 TEX NOp, NOKa AaBrieHns ncnapeHns BHOBb He
LOCTUrHET HOMUHArIBHOIO 3Ha4€HUA, COOTBETCTBYIOLLEro Temnepatype ucnapenmsa -30°C (cm. puc. 47.6).

Takmm obpazom, TONbKO A8 Toro, 4Tobbl 06ecneyunTs 3anyck yCTaHOBKM NOCIE pa3mopaxkuBaHms (Unv nocrne
OCTaHOBKM), HY>XHO WMETb O4YEHb CUMNBHO NepepasmMepeHHbIli N0 OTHOLLEHMWIO K HOMWUHaNBEHOMY

peXnmy KOHZLEHCATOP CO BCEMU OTpULUaTENBHEIMU MOMEHTaMMU,
KOTOpLIE NpU 3TOM NOABNAIOTCH (CM. pa3dest 32,

Moyemy Hy)XHO pezaynupoeamb KOHOeHcamop C 8030y WHBIM
— (1 oxuiaxoeHuem?).

CyujecTByeT U fipyrasi cepbeaHan npobnema. B camom fene, B
XnaponponIeoauTeNLHOETE =

% 2 T Cospaciaet ra 120% TeueHue BCero Nnepuofa Beixoa Ha HOMUHANBHEINA PEXUM

Ecnu tiakos acneave noswmuaerca | KOMMPECCOP [OMKEH nepekaqnsaTh ropasfo 6onbLumi, Yem Ha

va BEMHUMHY, COCTBETCYRYIOUYIO0 MR- HOMUHANBHOM PEXUME, MaccoBhIi pacxof
1poc'ry TemnepaTyYpPhl  HCMapeH#R  Ha

30="C
("

KoHAencarop formkeH GulTh OYeHs ..
CHAILHO NePepasMepesHbIM

A4

MorpeBnaemas KOMNpecco-
POM MOLIHOCTE 3HAMUTENLHO
YEENUHMBALTCR

Puc. 47.6
47 TTPOBJTIEMA YIPABJTAKOLLENO TPAKTA TPB
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xnagareHta. CnepoBaTesnibHO, OH AOMKEH NoslyyaTk ropasgo GonbLue SHEeprun n I'IOTp661'IF|Tb ropasno GonbLunii TOK. 3TO
O3Ha4aeT, Ymo anekmpodelieamerib makxxe 00rKeH Oblmb CLIITbHO repepasmepeH, U B 3TOM Criydae noABNAKTCA HOBLIE
I'IpO6J'IEMbI, ocobeHHo AN rEpMETUYHLIX W NONY repMETUYHBIX KOMNPECCopoB!

O606Ljas Bce BLILLEN3NOXEHHOE, MOXHO cAeNnaTb BLIBOA O TOM, YTO Npu paboTe YCTaHOBKK, OCHALLEHHOM
TepmocTaTndeckum TPB, ¢ TeMnepaTypoi ncnapeHns 3Ha4nTerNbHO BbiLLe HOMUHANbLHON (Hanpumep, Npy 3aMopo3ke
nocrne oTTauBaHusl), B Te4eHNe BCEro Nepuofa BuIXxoLa Ha HOMUHaNBHBIR pexnM 1 nepexona oT NOBLILIEHHOTO AaBMNeHns
ncnapeHust K HoMUHarnbHOMY (TO €CTb BO BPeEMS NEpexXoaHOoro pexuma), 6yaeT noBbiLaTLCH MOLHOCTDL, NoTpebnseMasn
MOTOPOM KOMMpeccopa (C ONacHOCTLIO OTKIOYEHMA KOMNpeccopa TENOBLIM pere Unn 3alyuToii, BCTPOEHHON B
aneKTpoABUraTenk), a Takke KornmyecTBo Tenna, KoTopoe BbiAensaeTcs Ha KoHAeHcaTope (C ONacHOCTLIO OTKITIOUEHNS
Komnpeccopa npegoxpaHuTerbHbIM Npeccoctatom BL).

Cuna otaphiTHA TPEB
lp,a.m:l.ue BOIpacTarh HE
[ng npegoTtBpalleHns Takmx onacHoCTe OCTaTOMHO OrpaHuyYnTb MomeT
CUNLHEINA POCT AaBreHUs UcnapeHns Nocre oTTanBaHus.
Umak, umo npoucxodum ecrnu TPB umeem 3anpaexky MOP? I q.:,.';',‘.’,.f.?;.,.,,
ECNM Pacy Byt Toukw MOP B
. CTPOMMTLER N TepmoGannche
Mpoitga Touky MOP, BCs XMAKOCTL, coaepXallascs B RantaioNy Jhaxonca
TepmobanroHe,ucnapsaeTes n cuna oTkpeiTna TPB gocturaeT cBoero FARpLIEEE R, HTO
MakcuMyma. BT, i e e Y
pANBHERWET

rr;:':::f:r';fu B peaynurate avomankuore sanprrms TEB

Ecnu faBnenmne ncnapernna OyneT cTpeMUTLCS K AanbHeliLleMy pocTy, ACCTHIAETC R FHIVHTENLHIIA NEDESPER
pe3ynbTupyoLwas cuna, LeicTeyoljan cHU3y Ha mem6paHy TPB,
o6ycroBuT ero 3akpbiTue (cm. paszdern 46. Tepmocmamuseckue TPB.

HononHumernbHele ceedfeHus). '

Pwe. 7.7

CnepoBaternbHo, AaBreHNe UcnapeHns HU B KOEM Criydyae He MOXET ObIThk Bbille Toukn MOP 1 noctaBneHHas Lenb
pocturiyTta (cm. puc. 47.7).

Takum o6pa3om, Mbl yBUAENK, YTO HMKe Toukn MOP TPB paboTaeT BnonHe HopMarbHO, NoAAepXXMBasi NOCTOSHHEIN
neperpes (No3.1 Ha puc. 47.8).

Mpyn poctmwxkennn Toukn MOP BcAa XuaKocTb B TepMmobannoHe ucnapsetcs  TPB Gonblue He MOXeT NpoaorkaTb
OTKpbIBATLCS.

3T0 03HauaeT, UTo Nocre NPOXOXAEHUA STOW TOHKM UcnapuTene He 6yaer 6onblle HOpManbHO NOANMTEIBATHCA
XUAKOCTBIO U NeperpeB HayHeT Bo3pacTaTb. Hanpotus, TPB ¢ 06bIMHON 3anpaBkoi ynpaBnsaioLlero Tpakta oyaet
npogommKark OTKPEITUE, YTOOLI NOALEPXKUBATE NOCTOAHHLIN NEPErpeB.

WTak, B TeueHne Bcero nepexofHoro pexuma sanpaska MOP orpaHMyMBaeT NOCTYNSEHWE XWAKOCTU B UCNapuTerb
NpenaTCTBYA onacHOMy pOCTy TEMNepaTyphbl ucnapeHus Belille Temnepatypsl MOP.
PacemoTpum  npegbligylyuii npumep  (4aBneHue ucnapeHns Ha HOMUHarbHOM pexnme cooTBeTCTBYET -30°C) n

nNpeanosioxuM, YTo TeNepb yCTaHoBKa ocHalleHa TPB ¢ 3anpaBkoi
TPB c zanpaekoik MOP | MOP, KOTOpPEI HACTpPoOeH, ckaxeM, Ha TemnepaTypy MOP -25°C. B
MNeperpeB Takoi ycTaHOBKE Nnocre pasmopa)xusaHus faBneHne ucnapeHus He
OBLIMHEIN CMOXET NOAHATLCA L0 BENUYUHLI, cooTBeTCTBYoLWElN 0°C, kak
- Vs P8 paHbLLE, @ OCTaHETCA Ha YpoBHE -25°C B Te4eHUe BCEro nepuoga
@{ g to BLIXOAa@ Ha HOMUHaNbLHLIA pexuMm. B sTom crnyyae npupoct
; AaBneHuna ncnapeHns no OTHOLLEHUIO K HOMUHANBEHOMY YPOBHIO
aMoP COBCEM HEMHOIO MOXET NPEBLICUTE BEMNUUUHY, 3KBUBaneHTHyo 5°C
— (TO ecTb NPUPOCT XONOAONPOU3BOAUTESNTEHOCTU COCTABUT TOSNBKO
Huxe Tourn MOP TPR anonwe HauWHan © T04KM okoro 20%).
HOPMENEHO peryRvpyer MOP neperpes
neperpes Gonbuwe Ha <
| xoWYporupyeTcs Tosoa noebieHue nompebrsemoli MOUHOCMU KoMIpeccopa U
Puc. 47 mennosoll MouwHocmu koHdeHcamopa cHusumesi co 120% (0ns1

TPB c obbiuHoll 3anpaekoti) 6o 20% (0ris1 TPB ¢ 3anpaekoli MOP).

3ameTunM, 4TO NOCKOIbKY B TEYEHNE BCEro NepexofHOro nepuoaa HanorHeHne NcnapuTens XULKOCTbIO OrpaHUyeHo,
neperpes OyaeT ocTaBaThCA NOBLILLEHHBIM A0 TEX NOp, Noka AaBneHne ucnapenus 6yaet npeBbiwarb Touky MOP.
CrieGoeamerbHo, 01151 ycmaHoeok, obopydoeaHHbix TPB ¢ 3anpaeskoll MOP, drnumernbHoCcmb ebixoda Ha HOMUHarbHbIl
pexum 6ydem a2opasdo 6onbLue, Yem Onsi ycmaHoeok, umeroujux TPB ¢ 0bbiyHOU 3arnpaeKoll.

47. MPOBNEMA YMPABISIOLEFO TPAKTA TPB
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OpnHako NOCKONbKy MpU 3TOM oTNasaeT HeoOXOAMMOCTL B Ype3BEIYailHO CUINBHOM NepepasmMmeprBaHnM KOHAEHcaTopa U
ABurarensa komnpeccopa, cebeCTOMMOCTb YCTaHOBKM pPe3Ko cHuxaeTcs. MosTomy 60MnbLUMHCTBO
HU3KOTEMNEepaTyPHLIX YCTaHOBOK ¢ 0ObIMHLIM Ucnaputenem obopyaoBaHbl TPB ¢ aanpaekoit MOP.

5) OononHutensHaa nHdopmauus

K coxaneHuto, Bce He Tak npocTo 1 TPB ¢ 3anpaBkoii MOP He aBrnseTcs naHaueein Ana 3awuTbl BO BCEX C/TyYasx OT
OrPOMHBIX NEPErpy3oK, 06yCrnoBeHHbIX 3Ha4UTENBHBIM pocTom H/.

MNonblITaeMcsa NOHATL, NOYEMY.

o
N C>.="‘:) Wcnaputenk 1 BcackiBaloLmii Tpybonposof nocrne
\ R pa3mopaxuBaHus, HanpuMep, ByyT coaepxarhb napbl
[ . " > XnagareHTa npu Temnepatype Beiwe 0°C. [Mpu 3anycke
;_-S-J U_“‘”_l_ I J_l__l KoMnpeccopa MoTop obs3aTensHo byaeT pabotaTk ¢
T neperpyskoii B meyeHue ecezo nepuoda epemeHu,

Heobxodumoz0o 0151 mo20o, Ymobki OaesieHuUe 60
ecachkliearoujeli Mazucmpanu onycmusiock 00 MoyKu
5 MOP.

Ecnu ncnapuTens 1 KOMNPeccop HaxoaaTcsl psAoM, aTa
neperpyaka HOCUT OTHOCUTESTbHO HEMPOAOIMKUTESbHBIIA
XapaKTep U, Kak NpaBuro, He BNeYeT 3a coboii OTKMIYeHs
KOMMNpeccopa NpefoxXpaHUTeNbHbIM YCTPOWCTBOM.

A,
Paazmopaxusakue

ropA4YMM razom Bonkias Anuva

OpnHako ecrnv ucnapuTens U KOMNpPeccop yAaneHbl Apyr oT
Puc. 47.9 Apyra Ha 6onbluoe pacctosiHne (cM. puc. 47.9), Bo
BcacklBalolem TpybonpoBoae (MmeroLjem GonbLUOWA
AuameTp, YToObl CHU3UTL NOTEPU [l@aBINEHUS U CKOPOCTL rasoB)
Haxodumcs docmamoyHO 6orbLIoe Konuyecmeo napoe xnadazeHma (nos. 1 Ha puc. 47.9).

Ho yem 6onbuie o6bem Napoe e HU3KOHaNoOpPHOL Yyacmu KoHmypa, mem 6onbuiee epemsi mpebyemcsi
Komrpeccopy nocJie 3anycka, Ymo6bl cCHU3UMb 0aesieHue 0o moyku MOP, u mem 6onbuwe onacHoCMb
OMKJTIOYEHUSI KOMITpeccopa NpedoxpaHsIowWUM ycmpolicmeom.

Ipyras npobnema Bo3HUKaET, KOra pasmopaxkuBaHve Npou3BOAUTCA HE C MOMOLLBIO ANEKTPONOAOIPEBa, a NyTeM BAyBa
B MCnapuTesb ropsaymnx rasos (nos. 2 Ha puc. 47.9). Npu Takom pasmopaxusaHum, gaxe ecnm TPB MOP nepekpelT,
NOBEILLEHWE AaBrieHns B ucnaputene obycnoBneHo NOTOKOM FOPAYEro rasa, KOTopblii He KoHTponupyetcs TPB, u
CTeneHb NOBEILLEHWA [@aBlNEHUs 3@aBUCUT TOSBLKO OT pacxofa BAyBaeMoro B UCNapwuTenb rasa U €ero TemneparTyphbl.

B atom cnyyae, xota TPB 3akpeIT, ecnu Todka MOP npoiigeHa, ropayunii ra3 MOXeT BbI3BaTbk NOABLEM AaBNeHUN B
ucnapurerne eopa3s0o ebille 3moll MOYKL, CNEACTBUEM Yero ByaeT 3HaunTeneHasa neperpyska anekTpoaBuraTens
KOMMNpEeccopa 1 ero OTKIIO4YEHUE NPeAOXPaHAIoLMM YCTPONCTBOM.

M Torga Ha NoMoLLb NPUXOLUT PETYNATOP AaBleHWs B KapTepe...

47. MPOBNEMA YTPABNAIOLLEIO TPAKTA TPB
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48. PErNynAaToPbl JABNEHUA B KAPTEPE

B npegblayLyem pasgene mel 03HaKOMUINUCH C npo6nemaM|/|, BO3HUKAOLMMWN NpK 3anycKe XOoNnoAurbHOR yCTaHOBKK C
aHOManbHO BHIPOCLLUMUM, NO CpaBHEHUIO C HOMUHaNBbHBIM pa60‘-l|/|M 3Ha4YeHUeM, AaBriEHMEM BO BcackiBaloLel
Marmcrpanu.

Tenepb Mbl 3HaeM, uTo TPB ¢ 3anpaBkoit MOP nHoraa MOXeT No3BONUTE PELLUTE 3TU Npobnembl. OfHako B HEKOTOPbLIX
cnyyasnx (6onbLuoil 06bEM HU3KOHAMOPHOW YacTh KOHTYpa, pa3aMopaXmBaHne ropgyum raaom) TpebyeTcs CrMLIKOM MHOTO
BpeMEHU AN TOro, YTobbl @HOMarbHO BLIPOCLUEE fl@aBlNEHUE ynarno A0 3Ha4YeHUs,, COOTBETCTBYOLLero Touke MOP.
Komnpeccop npu aToM ANWTENLHEIA NEPUO, BPEMEHN BEIHYXAeH paboTaTk C Neperpyskol, YTo co3fiaeT OnacHOCTb €ro
OTKITIOUEHUA NPELOoXPpaHSAIoLUM YCTPOCTBOM.

Ins pelueHmsa aTux Nnpobrnem ucnonb3yeTcs cneymanbHblil perynsTop, KoTophiii

HasLIBaloT PEryNATOpPOM AaBleHUs B KapTepe.
~ =D
Ha puc. 48.1 nokasaHa npuHUunuancHas cxema Takoro perynsaropa,
Pucn YCTaHOBIIEHHOIO Ha BcackiBaloLLeM NaTpyOke B HENOCPeACTBEHHOIW BnnsocTn oT
M @ KoMnpeccopa.
.

LTI
) |

McnapuTernb NOAKIMIOUEH K BXOAY PETYNATOpa, KOMNPeCcop - K BLIXOAY.

KOHCTpyKLMS perynaTopa TakoBa, YTo NOBEPXHOCTb CUIb(OHa 1 NMOBEPXHOCTE
KnanaHa UMeT OfMHaKOBLIE
nrowaau.

NpykuHa
O0603HauMm faBrneHne co CTOPOHBI
ucnaputens kak Pucn , a paBnexHne l
Pwc. 48.4 CO CTOpPOHEI KOMNpeccopa kak PBcac
. Pucn cospaeT ycunue 3akpbitus
perynatopa, AEWCTBYS Ha NOBEPXHOCTb  CUNbgOHa (BBEPX) U ycunne
OTKpLbITUS (BHU3), AEWCTBYS  Ha NOBEPXHOCTL KranaHa (Cm.
C y4yeToM TOro, 4TO Nrowjagu NOBEPXHOCTEN cunbgOHa 1 KnanaHa ofHU U
Te Xe, amu ycunusi 3aUuMHO YHUYIMOXXalomcs U NoJIoXeHue KanaHa
peaynsimopa coeepuieHHO He 3asucum om OaejieHuUsi CO CINOPOHBLI
ucnapumensi! Puc.48.2

Torpga B HanMYKUK OCTalOTCA TONBKO IBE CUSLI. CUIa OTKPLITUS,
O6yCJ'IOBJ'IEHHaF| NPY>XWHOM, 1 cuna 3akpbiTuS, O6yCJ'IOBJ'IEHHaF| AaBneHnem PBcac co CTOPOHEI KOMMpeccopa.

Mpwv 3afaHHOI HacTpolke NPYXMWHLI, ecni PBcac BoapacTaeT, perynartop

3aKpLIT. [OCKONBKY MpK STOM KOMMpeccop NpofomkaeT paboTtaTk, PBcac

yMeHbLIaeTcs. Korga cuna npy»uHsl BHOBb CTAHOBUTCA NpeobnagaloLeit,
| perynsTop oTKpLIBaETCA, U Tak Aanee, A0 TeX Nop, Noka He ByfeT HaiaeHo

nonoXeHne paBHOBECUA.

Takum obpasom, Pecac He CMOXem rpeebiCUMb 3HaYeHLs,
coomeemcmaeyouie20 Hacmpolike npyXxuHbl, daxe ecriu rnpu ocmaHoekKe
Komripeccopa 6ydem umempb Mecmo pocm daernieHus e Lcnapumerie.

MopAuwniKg

raa Orpom-

‘ C Opyroii CTOpOoHbI, NOCKONBKY PBcac Bceraa Hibke BENWUKHEI, Ha KOTOPYHO
HacTpoeHa NPyXWHa, U COOTBETCTBYET HOMUHANBEHOMY YCTaHOBUBLUEMYCS
MareHt-  pEXUMY, Ha HOMUHaIBHOM PeXnUMe PerynsaTop OyAeT NOSHOCTLIO OTKPHIT U He

Wi obb-  Gynet okasbiBaTh HUKAKOMO BIUAHUS Ha paboTy yCTaHOBKM.
eM T3

@ A Perynatop 3anycka ycraHaBnuBaeTca B HENOCPEACTBEHHOW 6rmM3ocTu oT
KoMnpeccopa, 06bem rasa, KOTOPLIN 3aKMTIOUEH MEXAY PEryNaToOpoM U
KOMMNPECCOPOM, CpaBHUTENBHO HEBOMLLLONW, U NpK 3anycke, HanpuMep, nocne
pasmopaxuBaHus, flaBneHne nagaet odeHb ObICTpo, Aaxe ecnu obbem rasa
CO CTOPOHEI WUCNAPUTENA OFPOMHBLIN, NOSTOMY MPOJOIPKUMeEnsHoCMb 0elicmeusi 803MOXXHOL nepeepy3ku KpatiHe
HesHaqumerbHa. TOYHO Takxe, eCn pa3MopaXmBaHWe ropaunM raaoM NpUMBEAET K CyLeCTBEHHOMY pocTy Pucn,
MaKkcumanbHoe 3HadyeHne PBcac 6yfneT orpaHMyeHo BENMUYUHON HacTPOoKM NpyUHEI (CM. puc. 48.3).

Puc.48.3

48. PEINYNATOPHI JABJNTEHUA B KAPTEPE
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B npeobliayliem pasgene mel BULENKU, YTO ANA STUX ABYX criyvaeB ucnonbsoBaHne TPB ¢ 3anpaskoii MOP He pnaeTt
Hy>Horo achdekTa. Tenepb Mbl 3HAEM, YTO PENYNATOP AaBNEHNUA B KapTEpe NO3BOMAET JIEMKO peLLuTh Npobnemy
orpaHuyeHUs AaBrieHna BO BcackiBaloLleil MarmcTpanu npu 3anycke.

MoxHo nerko cebe npencTaBuTh, YTO Ucnorne3oBaHue TPB ¢ 3anpaskoit MOP
B XONOAMUIbHBIX YCTAHOBKaX A58 TOproBoro o6opyaoBaHus, UMeloLUX, Kak
NpaBuIio, HECKOIBKO MCnapuTerneii, koTopele MoryT paboTaTb Npy pasHbiX | i
TemnepaTtypax, NPU4eM HEKOTOPLIE U3 HUX MOTYT (hYHKLUOHUPOBaTL, Apyrve

pasmopaxuBaTbCs, HE NO3BONMT 3P EKTUBHO peLlaTb Npobrnemy EV2 @
OrpaHUYEHNs OrpaHWYEHNs AaBMNEHMS BO BCcackiBaloLLel MarucTpanu npu
3anycke, Tem boree, YTO B STMX YCTaHOBKax 0O beMBI Fa3a co CTOPOHBI
ncnapuTens YpessbivaiiHo BESUKKN (CM. puc. 48.4).

Ha ycTaHoBkax Takoro Tvna UcnosibaoBaHue perynsaropa faBneHns B kaprepe
No3BONSET peLUnTb Bce TekyLjue npobrnemMel, HE3aBUCUMO OT TOrO, Kakoi 1 Bonowoit |
cnocob NpUMeHAEeTCH ANS pa3aMopaXXMBaHnsa UX ucnaputernei.

HeT HUKaKux NpoTMBONOKa3aHMii K TOMY, YTOOEI Ha ycTaHOBKax GonbLuoii

MOLLHOCTM C OFPOMHEIM pacxofioM XrajareHta Yepes KoMNpeccop yCTaHOBUTb .
napasnnenbHO HECKOSBKO PEryNATOPOB AaBnNeHus B kapTepe (cM. puc. 48.5) ¢ \
TeM, YToObl Ha YCTaHOBMBLLEMCS PEXUME (KOraa perynaTopbl MOSIHOCTLIO Manei 66hem napos
OTKpLITHI) 06ecne4nTe MUHUMaNBEHO BO3MOXHEIE NOTEPW AABIEHNA Ha HUX. Puc. 48.4

Kucnapuremo Ne3... ———»

gy

N
EV1

obwem napor

3aMeTnM, 0fiHaKo, YTO NOCKONbKY PerynsiTop AaBneHus B kaptepe
CHIDKaEeT MacCOBHIM pacxos XJlafareHTa Bo BpeMsl BbIXOf@ Ha YCTaHOBUBLUMIACA PEXMUM (NOCTe OCTaHOBKU MIK
pa3MopaxuBaHus ), OriUmesibHOCIb Nepexo0H020 pexuMa 0653amesTbHO YeerTuyLMcs.

WUTak, 0606LUM BCe BHILLEU3NOXEHHOE. Ha ycTaHoBKax, rae eCTb ONacHOCTb CUNBHOMO BO3pacTaHUs faBneHuns Bo
BcacbIBaloLeil MarucTpan (Hanpumep, Ha HU3KOTEMNEPaTYPHBIX YCTaHOBKax NOCHe pa3MopaXXuBaHus Unu
NPOAOIMKUTENBHOW OCTAaHOBKN), ABUraTeNb KOMNPECcopa BO BPeMS BLIXOAa YCTaHOBKM Ha HOMUHaIBHBIA pexxum paboThl
NOLBEPKEH [EWCTBUIO 3HayUMesbHbIX [epeapy3okK, TPeOYIWUX e20 MepepasMepueaHuss BO UsbexaHue
HecBOEBPEMEHHBIX OTKITIOUYEHUI NPefoXPaHSIoLLMMI YCTPOCTBaMK (TENMNOBLIE Pene, BCTPOEHHas 3alyuTa ABUraTens,

npeccoctar B...).

| MapannensHLIA
MOHTa perynaro-
POR 3anycka

Puc. 48.5

UToGbI, HECMOTPS Ha STO. UCMONB30BaTh B YCTAHOBKE MeHee MOLLHBIN U,

l cnepoBaTenbHo, 60/16ee 3KOHOMUYHBIL KOMNPeccop (Kak Mo LeHe, Tak U no
YPOBHIO MOTPeOreHus anekTposHeprum), HeoOXoAMMO OrpaHUYMBaTE POCT

[laBIeHUs Ha BXoae B KOMNPEeccop A0 NpUeMNEMON AN faHHOW YCTaHOBKU

BENMYMHLI.

Korpa o6vemsbi Licriapumerns U ecachigaroue2o mpyborpoeoda
omHocumerbHo HeborbLuLie, B COCTaBE YCTaHOBKM UMEETCH TOMNBKO OfIVH
ucnapuTens, U NPUMEHAEMan cUCTEMa pa3mopaxnBaHus 6ydem
ocmaHaenueamse oonumMKy Lcriapumerns XUOKOCMbIO 80 8peMs €20
ommatieaHus, 3alyMTy ABUraTens Komnpeccopa oT NEPErpyack Ha 3anycke
nocre ANUTENBHOK OCTaHOBKW UMW pasMopaXnBaHUs MOXeT 6e3 npobrnem
obecneuuntb TPB ¢ 3anpaskoii MOP.

Bo Bcex dpyaux cayuasix (HeckoabKo ucnapumerneii, 601buinue 06bEMbl HU3KOHANROPHOI Yacmu KORmypa,
PazMopascueanue ZopsiuuM 2a3om...) He06X0UMO UCHOTIL306AMD PeyIAmMOp Oa6/ICHISl 8 Kapmepe.
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48.1. YIIPAXHEHUE

MoHO fn yCTaHaBnnBaTbk O4HOBPEMEHHO U perynsaTop AaereHns B kaptepe n TPB ¢ 3anpaskoin MOP?

UToGbl NOMOYb BaM OTBETUTL Ha STOT BOMPOC, PaCCMOTPUM YCTaHOBKY, NPEACTaBIEHHYIO Ha cxeMe puc. 48.(

paboTaloLlyto Ha HOMUHAIBHOM PEXUME.

Mpy aTOoM TemnepaTypa ucnapeHun coctaenaeT -25°C (1 6ap ana R22), a perynsatop AaBneHusi B KapTepe HacTpoe
Takmm o6pasoM, 4ToObl orpaHUYMBaTL AaBreHNe Ha BXOAE B kKoMNpeccop Makcumym BenuuanHoii 1,9 6apa (-15°C TPB ¢
BHELLUHUM ypaBHOBELUMBaHWEM OCHaLLeH CMEeHHEIM YNpaBnsioLWMM TPpakToM, Harnpumep, ¢ aacopbUMOHHO 3anpaBKoii.
MNocne pasmopaxuBaHus, korga TemnepaTtypa B ucnaputene 6ynet 6onblue 0°C, gaBneHne B HeM MOXET BblpacTi

cBhiLe 4 6ap.

MpeactaBum cebe, 4TO ynpaenatowuii Tpakt TPB noTepsan repMeTUYHOCTb U
Bbl JOMKHbI 3aMeHUTE ero. K Hecyacmabio (Bbl NOL03peBany 3T0) y Bac B BaLUEei
PEMOHTHO aBTOMaLLUHE HET TOYHO TaKOrO Xe TpakTa.

C ppyroi CTOpOHEI, Y Bac eCTb TpU TpakTa ¢ 3anpaskoin MOP, koTopble
noaxoaaT K TPB, cToslemy Ha ycTaHOBKE. OAWH TpakT ¢ Toukon MOP -30°C,
apyrowi - ¢ Todkoin MOP -20°C v TpeTuit - ctoukoit MOP -10°C.

1). Kak 6yneT paboTaTb 3Ta yCTaHOBKa C KaXKablM U3 Tpex TpakToB? Kakoii us
HUX Bbl Obl BEIOpann?

2). Y70 BBl LOMKHBI CAenaTb NS HaCTPOIKK perynaTopa AaeneHuns B kaptepe?

Koela eb! Halldeme omeembl Ha amu e0rnpockl (ecriu eam He y0arock 3moao
cderiame, euje pas usyyume 0ea rpedbidyujLix pasdera), Moxxeme rpoeepLimb
cebsi, 03HaKOMUIMUCh HLXKe C Omeemom.

OTtBer

W

061-.;-4-
AN

npaeka

Ca

Pxc.48.6

Hactponga l
1,9 bar
(-15°C)

ﬁ 1 bar |
(25°C)

1) MoXxHO N oAHOBPEMEHHO YCTaHABNUBAaThL PEerynarop AaBneHusa B Kaptepe u TPB

c 3anpaskon MOP?

UToObl OTBETUTE Ha 3TOT HENpPOCTON BOMPOC, eLye pa3 BHUMaTESIbHO 03HAaKOMUMCH C UCXOLHBIMUY flaHHBIMU.

1). Temnepatypa ucnapenus (Pvucn) Ha HOMUHarbHOM pexume pabombl ycmaHoeKU O0/KHa Haxo0umbCs Ha ypoeHe -25

°C ¢ TeM, 4ToGbl 06ecne4nTb NOTPeGHYI0 TEMNEPaTYPy B XONOLUIBHON KaMepe.

2). Mocne pa3amopaxxmBaHns UNu ANUTENbHEIX OCTAaHOBOK Prcn MoXeT npeBkilaTh 4 6apa ana R22 (temnepatypa B

vcnaputene Bbiwe 0°C).

T S

?\,*Mwu [
e
i il |i|| | 1

G n

UL TN
TS
L

LERSEE LAY RAKAN SRS

-15°C MAXI

48.8).

Puc. 48.7

Mpy pasMopaxuBaHuM (ANA NPOCTOTHI YCNOBUMCS, YTO
pa3MopakuBaH1e NPOM3BOAMTCS NPU NOMOLYM SNEKTPOHarpeBaTens U KOMNPeccop OCTaHOBIEH) AaBleHne B UcnapuTene

HauynHaeT pacTu, noBklWwasck oT 1 6apa (-25°C) no 6onee, yem 4 G6apos (0°C).
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3). llaBneHune Ha Bxofe B komnpeccop (Pecac) B rio6om criydae OIKHO
ocmaeamecs Huxxe urnu paeHbiM 1.9 6apa (To ecTb -15°C), UToObl Neperpyska
ABuWrarensi Komnpeccopa npw 3anycke unu nocne npoAormKUTeNsHOM
OCTaHOBKU He NpeBbILLlana fonycTUMOR BENUYMHLL U HE MpuBoauna K
OTK/TIOYEHUNIO KOMMNpeccopa NpefoXpaHAoLLUMK YCTPOCTBaMMU.

TNeped mem, Kak npucmynume K aHanusy mpex 603MOXHbIX 8apLaHmos
ucriornibzoeaHusi TPB c 3anpaexkoli MOP, HarnomHUM, Ymo fpoucxodum npu
pabome TPB ¢ o6b14yHOU 3anpaeKoli.

Ha HomuHansHOM pexnme Pucn cooTBETCTBYET TemnepaType -25°C n TPB
obecneymBaeT NOCTOSAHHEIN NeperpeB. PerynsaTop AaBreHus B KapTepe
OTKPBIT MOJTHOCTLIO Tak, kak ecnu 6kl ero He GBINO BOBCE, NOCKONBKY
JLaBrieHne BcackiBaeMbIX ra3oB ropasfio HUXe BENWYMHEI HaCTPOWKU (CM. pu1C.



Korpa naeneHue B ucnaputene gocturHet 1,9 6apa (-15°C), perynstop AaBrneHUsi B KapTepe 3akpbiBaeTcs U faBneHne B
KOMMPECCOPE He pacTeT, Aaxe ecrnv OH ocTaHoBreH. B ucnapurene »xe Pucn npoformkaeT pacTu [0 TEX Nop, Noka He
npeBbicuT 4 6ap B KOHLE OTTamBaHus.

Mo okOHYaHUM pas3MopaMBaHNA KOMNPECCOop 3anyckaeTcs Npw AaBeHUn Ha

Bxoze PBcac=1,9 6apa (3T0 MakcumarnbHO L,ONyCTMMOe AaBrieHne), kakum Obl
OBLiuHLIE TPE HK 6bINo AaBneHve B ucnaputene. B TeueHne Bcero BpeMeHu BeIXxofa Ha
HOMUWHanbBHEIA peXnM perynarop 3anycka nogaepxusaeT Pecac Ha ypoBHe 1.9
6apa. B aTo Bpems faBrieHue B ucnaputene Pucn OyaeT nagartb NpUMEpPHO L0

+ DNeperpes

t
7 ; T Y ~° 1.9 6apa, a TPB 6ynet ob6ecneumBaTh HOpManbHLI Neperpes. Koraa
-25°C -15°C LaeneHune B ucnaputene Pucn ctaHeT Huxe 1,9 Gapa (-15°C), perynsitop
Pucn Perynatop LaBneHunsi B KapTepe OyAeT 0CTaBaTLCA NONMHOCTBIO OTKPLITEHIM U TeMnepaTypa
B XONOAUMNBHOI Kamepe HaqyHeT oMnycKaTbCs 10 TEX Nop, NoKa He AOCTUTHET
L Prnc.433

— - HOMWHasIbHOro 3Ha4YeHMA TemnepaTtypbl cnapernns -25°C.

Tenepb npucmynumM K aHanuy eapuaHmos ucnonb3oearusi TPB c 2anpaekoii MOP.

B nepBom cnyuae, ecnu ycTaHOBUTL YNpaBnAoLUiA TpakT ¢
Toukoih MOP -30°C, TPB 6yaeT npenstcTBoBaThH pocTy Pucn + Teperper

BLILLE BENMYUHBLI, cOOTBETCTBYIOLEl -30°C, moada Kak Ham Cryuait
mpebyemcsi obecriequmb Ha HOMUHaIIbHOM PEXUMe 1
mewmrnepamypy LcnapeHus -25°C. CnegoBaTenkHo,

o ———

LaBrieHne ncnapenus 6y eT NOCTOSHHO OCTaBaTLCA SBHO to
HEeL,0CTaTOYHBIM, YTO NPUBELET K O4EHb DONBbLUOMY NOFTHOMY . . N
nepenagy Temnepartypbl Ha ucnaputerne npu pabore MOP -25°C -15°C
YCTaHOBKW. -30°C P, Perynarop

Janycka
Mockoneky TPB nocTosiHHO OyaeT 3akphbiBaTbCs, Perynsmop Perynstop
ucnapuTenb OKaXKeTcA cnabo HanoNTHEHHBIM XULKOCTHIO U OTKDLIT 3aKpLIT
Ha TepMmobannoHe 6yneT o4yeHb BLICOKUIA neperpeB. [noxoe -15°C
3anonHeHne ucnapuTens NpuBeaeT K NnageHuio Puc. 489

XONOAONPOU3BOAUTENBHOCTM U TemnepaTypa B
XONOLAUNLHOW KaMmepe Bo3pacTeT (CM. puc. 48.9). 3aMeTUM OfHaKO, UTO PErYNATOP AaBNEHUS B KapTepe HauMHaeT
3aKpLIBaTLCH TOMNBKO B OKPECTHOCTU TemnepaTypel -15°C, nosToMy oH OyAeT NOCTOAHHO OTKPLITHIM M CBOU (DYHKLMK NO
3alyuTe ABUraTens oT neperpysku OyAeT BLHINOMNHATE TONBKO Ha HadanbHOM 3Tane 3anycka nocrne
pasmopaxuBaHus.
Takum obpazom, ycmaHoeka TPB ¢ moukoili MOP Hu)e HacmpoUKuU peaynsimopa 3anycka npueedem K
nosiesIeHUI0 NPU3HaKoe HelucnpaeHOCMU muna «CaulKom cnabuitlt TPB» (cm. pasden 14.1. Criuwkxom crabeiti TPB.
AHarnus cumnmomos.).
Ilepeoiii BbiBOA: TemnepaTypa Toukd MOP go/izkHa ObITh BCErga BbIllie HOMHHAJILHOMH TEMIIEPATYPbI
HCIIAPE€HHSI.
Bo BTOpOM crniydae, ecnu yctaHoBuTb TPB ¢ Toukoii MOP -20°C, oH ByaeT cTpeMuTbes K TOMy, YTOoOb NpeaoTBpaTTb
pocT Purcn BLILLE BENMYUHBI, COOTBETCTBYIOLLEN 3TON TeMnepaTtype. Ha
HOMUWHanbLHOM pexume paboTsl Pucn 6yaet 6e3 npobriem coxpaHATLCA Ha YPOBHE,
}[ Neperpes cooTBeTCcTBYloLEM -25°C (Hmxe Toukn MOP), n xonogonpousBogUTENBHOCTL, B
OoTnnumMe oT NpeabigyLyero cnyyas, oyaeTt BrnofnHe HopmanbHoi (cM. puc. 48.10).
OpHako nocne paaMmopaxmeaHua Pucn obazaTensHo nogHUMeTCA Bhilwe 4 6ap (To
ecTb 0°C). Mpm 3anycke komnpeccopa nocre pasmopaxusaHma TPB ¢ sanpaBkoii

| to

—— — MOP 6yneT cTpeMuTbCH Noaaepxarb TeEMNnepaTypy UCnapeHns Ha ypoBHE He
25°C MOP -15°C Buie -20°C, ogHaKo perynaTop 3anycka LONyCKaeT AaBfieHME Ha BXofe
Pucn 20  Perynsrop Komnpeccopa 1,9 G6apa (To ecTb -15°C), NpeaoTBpaLyas onacHyo

Puc. 48.10 neperpysKy Jpuratens. Takum obpa3omM, Xoms ycmaHoeka u OorycKaem 80 epemsi

ebixo0a Ha pexxum OaeneHue 1,9 6apa (-15°C), TPB ¢ sanpaekoil MOP 6ydem
oepaHu4ueamb 3mo daeneHue eenuyuHol, coomeemcmeyioujell -20 °C, mo ecmpb Ha 5°C HLKe MaKcuMaribHO
oonycmumoao Orisi delieamerisi ypPOBHS.

B pesynbTraTe u3-3a Hanuuua TPB ¢ 3anpaekoit MOP xonogonpousBogUTENBHOCTL NPU BEIXOAE HE HOMUHASBHBIA PeXxnm
OyneT HeonpaBLAaHHO CHUXeHa NpMMepPHO Ha 5x4=20% 1 BpemMsi, HeoBXoAUMOe ANA AOCTUKEHUA 3afaHHOM
TemnepaTypbl B XONOAUNBHOW kamepe, 006a3aTenbHO Bo3pacTeT. [1oamomy eMecmo yryyLieHus ycrnoeull paéomsl TPB ¢
3arnpaekoll MOP e 0aHHOM Crlyyae ebi306em HEHYXHOe yeeriuyeHue rnpolospKumernbHOCmMU ebix00a Ha HOMUHarlbHbIL
PEXUM r10Cc/1e pasMmopaueaHusi, OnumernbHOLl ocmaHoeKU unu 3akniadku 60rbuio2o Konuyecmea rnpodyKmos e
X0nodunbHyo Kamepy.

48. PEMYNSATOPLI JABINEHWUS B KAPTEPE
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Bropon BbiBoA: TeMnepatypa Toukn MOP He pomkHa 6bITb HWXKE TemnepaTtypbl HACTPOMNKU
perynsiropa 3anycka.

MN3yunm Tenepe nocrnegHuii cnyyail. (lpedwecmeyroutie 0ObsSCHeHUS Oarom eaM 803MOXHOCMb MPUHSAMb fpaeLibHoe
pewieHue).

Himak, neped mem, Kak yumamb Oarnblue, nodymalime euje HeMHO20.

B nocriedHem criyvae Todka MOP coctaenset -10°C, To ecTb ropasfo ebiuie HacTpoiKK perynatopa sanycka (-15°C) n
HOMUWHarnbHOW TemnepaTypbl ncnaperus (-25°C). Ha HomuHanbHoM pexiume Pucn byget 6e3 npobnem nogaepuBaTbes
Ha YpoBHe, cooTBeTCTBYoLeM -25°C, 1 ycTaHoBKa OyaeT paboTaTk BNofHe HopManbHO (cM. puc. 48.11).

lNocne pa3mopauBaHusi UNU NPOAOIKUTENBHOI ocTaHoBKK 3anpaBka MOP GyneT cTpemuteca k orpaHuydenmto Pucn o
YPOBHS, cooTBeTcTBYoLYero -10°C, UToO MOXET HEMHOIO 3aMefNIMTE TEMIN CHIKEHUSI TeMnepaTypbl B XONOAMWITLHOA
kamepe oT 0°C (koHel oTTamBaHms) £o -10°C. NoTom ycTaHOBKa HauHeT
paboTaThk Tak, kak ecrnv 6bl oHa Obina ocHaljeHa TPB ¢ 06bIvHOI 3anpaBKoii.

3AKINKYEHUE: cOBMECTHOE UCTIONBb30OBAHVE PEMYSIATOPA 3AMYCKA
M TPB C 3AMNPABKOW MOP NPU OMPEQENEHHBIX YCNOBUAX BO3MOXHO, HO
HE PEKOMEHOYETCS.

B npouecce pemoHma, ecnu y eac Hem Opy2020 6bixo0a,
donyckaemcsi CoeMecnHOoe UCIOoNb306aHuUe peayrissmopa 3anycka
u TPB c 3anpaexoii MOP, oOHako Heob6x00umo, Ymobbl npu 3mom
memnepamypa mouku MOP 6bir1a ecez0a ebiwie memrnepamypsbi
Hacmpoliku peaynamopa.

Puc. 48.12 2) Kak npon3BoAnTL HACTPOUKY perynaropa nasreHns
B KapTepe?

HacTpoiika nponsBoAaMTCS NPOCTO NyTeM YCTaHOBKU MaHoMeTpa HL Ha Bxofie B KOMNPeccop W BO3feicTBUeM Ha
perynupoBOYHbIA BUHT ANA AOCTUXEHUS Xenaemoro AaBneHus (Npy NogxaTuu NpyxuHel PBcac BoapacTaeT).

HaeneHue Hacmpoliku peayrissimopa He OOIPKHO npeebillamb CIIULUKOM CUITbHO 0onycmumoe daerieHue Ha exode e
kxomnpeccop. OHO onpeaensieTcs B MOMeHT BeiIGopa KoMnpeccopa No faHHBIM KOHCTPYKTOPCKOM AOKYMeHTaLum B
3aBUCMMOCTU OT HOMUHAIBHBIX YCIOBUIA paboTel. ECnn Bel He UMeeTe HUKakuX CBefeHUln 1 He 3HaeTe, Ha KaKyto
BeNUYMHY [aBrieHnsi Bbl MOXETe HacTPOUTb Perynstop, B NepBoM NPUOIIMKEHUN ero MOXHO HaCmpouUImb Ha erUYUHY,
Komopasi coomeemcmeyem npeskiLeHUI meMnepamypbl Had HOMUHaTbHOL meMepamypoll ucriapeHuUs NPUMepHO 6
5...10°C.

Bo Bcex crnyyasx BO BpeMs UCNLITAHUIA YCTAHOBKMU Bbl AOJDKHBI YOeAUTLCA, YTO NPU BLIXOAE Ha
pPeXxmum cuna Toka, noTpesnaemMoro 3fneKTpoaBuraTesieM, He NPeBbIWAET 3Ha4YeHUS, YKa3aHHOro Ha
nracTuHKe, UMEIoLLEeNCcs Ha Kopnyce Komnpeccopa.

Ecnu npu BeIXOA e Ha pexnm cuna Toka CrULLKOM Benuka, a Lpyrine napameTpel Bam KaxKyTCs HOpMaribHbIMM, Bbl LOSKHbI
NOHW3UTL AaBfieHne HacTPOKKN perynaTopa.

MpuMevaHue: MOHTaX perynatopa AaBneHns B kKapTepe, OMeHb pacnpoCTpaHEeHHOro B HU3KOTeMnepaTy pHbIX
YyCTaHOBKax, He npeactaBiiaAeT HUKaknx npo6r|eM, 0Cco6EeHHO ecnn CTporo cobnoaatb WHCTPYKLUKN paspa60Tqv|Ka.

C mem, ymobbl 06bem rapoe Ha exode e Komrpeccop npu OaerieHul Pecac 6bir MUHUMaibHO 603MOXHbBIM,
peayrnsimop daerneHus 8 Kapmepe Halo ycmaHaernueamb Kak MOXHO 6riLbke K Komrpeccopy, usbeaas ekmoyeHuUs dpyaux

ycmpolicme (eudpaenuyeckue demngbepil, omoenumeru XUdKocmu...) Mexx0y peayrisimopoM U KOMIPeCcCcopoMm (CM. puic.
48.12).
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49. NPOBJIEMA TEPMOBAIJIIIOHA TPB.

UTOObI 3aKOHYUTE M3ydeHUe TepMocTaTudeckmx TPB, Mbl BCNOMHUM Te TpeboBaHUusA, KOTOpEIE HYXHO cobnioaaTts Npu
yCTaHOBKe TepMoGannoHOB ¢ Lerkio NpefoTepalleHns npobnem, 0bycroBneHHBIX UX HENPaBUNbHEIM 3aKpeneHnem Ha
Tpybonposopax.

B Hauarne HanoMHuM, 4To TPB BHINOMHAET CBOU perynupytome yHKLUM rmaBHBEIM 06pa3oM B 3aBUCUMOCTU OT
TemnepaTypbl ero TepmobansoHa. To ecTb, ecnv TepMobannoH yCTaHOBNEH HeflpaeusibHO, TPB He CMOXeET HOpMaslbHO
paboTaTb.

Moatomy TepmobannoH TPB porkeH BbiTh yCTaHOBNEH Ha TPyOonpoBoAE BCaCkbiBaHNA Ha
BbIXOAE U3 ucnaputens Takum obpasom, 4Tobbl ero Temneparypa nOCMOSIHHO B
Haubornbweli cmerneHu coomeememeosarna memrepamype easa, ebixo0sueao U3
ucrniapumeris.

Hanpumep, HUKorAa He creayeT pacnonaraTe TepMobanioH nog Tpy6oi, kak aTo NpeAcTaBneHo Ha puc. 49.1.

[LecTBUTENBHO, Macno, KOTopoe BO3BpaLYaeTcsl B KOMNPECCop, Nog AeACTBMEM CUIbl TSKECTU CTEKAET B HLXKHIOK H4acTb
TpyGonpoBoaa BcackiBaHUs. Toraa TepmoGarnioH BMecTo TOro, YToOH M3MepAaTh TeMnepaTypy rasa, OyaeT uamepsite
TemnepaTypy macna.

Mpy TakOM MOHTaXKe Macro BHICTYNaET Kak TENNOU3ONUPYIOLLUIA 3MIeMeHT, NOMELEHHEI Mexay TepMoGansioHoM U1
BcackiBaeMbIM ra3oM. Hanpumep, ecnu TemnepaTypa ra3a HaduHaeT GLICTPO YMeHbLUaTLCS, OH LOJKEH BHayarne
OXNafuTb Macrno 1 TONbKO NOCHe STOro TepMoGarnsioH HauyHeT YyBCTBOBaTL NaleHne TemnepaTyphl. CriefioBaTentLHo,
BpeMsi peakuun TepmoGarnoHa BospacTaeT 1 3akpbiTue TPB nponcxoauT ¢ 3afiepxkoii (B npeaene sanazabiBaHue
MOXeT faxe NoBneyb 3a coGoi rugpoyaap!).

Ha pucyHke 49.2 BEI MOXeETe NOCMOTPETh, KaK HaunyyLLMM 06pasoM 3aKpenuTb TepMoGannoH Ha TpyGonpoBoae
COMacHo pekoMeHAaLusM U3roTOBUTENEl B 3aBUCMMOCTM OT AnameTpa TpyGonpoBoaa BcackiBaHUS.

3ameTum, 4YTo Yem GonbLue AuamMeTp TPyObl, TEM HUXKE PEKOMEHAYETCA onyckaTk TepmMobarnoH, ofiHaKo, HUKOrAa He
ycTaHaBnmBas ero nof Tpy6oii (M3-3a Hannmumsa MacnaHol NNeHKK).

MNockonkeky Temnepatypa TepM06ann0Ha LOSMKHa B MakCUManbsHOW CTENEHN COOTBETCTBOBaTE TEMNEpaAType rasoB, e2o0
cnedyem VYKpenssimb Ha mpy60npoeode C nomMowbro crieyuasnbHO20 XOoMyma, nocmaesnsiemMmo20
usza2omoseumeisiem.

Tepmobannox -
%=y
TpyGa 455,
Beuesxa DNEKTPUMBCKUA
HET umyp
Macno
o< 78" 78" < P <1"3/8 & > 1"3/8 %
Weneznan
Puc, 49.2 NpoBONoKa
Puc. 49.3

VMcnone3oBaHne 6e4€eBOK, 3MEKTPONPOBOAa, JENKonnacThIps,

NPOBOJIOKM U T.N. ANA KpeNneHns TepmobanioHa KaTeropuyeckn aanpeLyaeTcs, rMaBHEIM 06pa3om us-3a TeMNepaTypHBIX
hedopmanuii (Tem BonbLUMX, YEM HUXE MOXET ONycKaTLCA TEMNepaTypa ncnapeHns), YpeBaTEIX ONacHOCTEIO O4EHb
6ricTporo ocnabneHns KoHTakTa Mexay TepmobannoHom u Tpy6oii. Mpu 3TOM pe3ko Bo3pacTaeT BEPOATHOCTL
BO3HUKHOBEHUA rugpoyaapos (CMm. puc. 49.3).

TO4YHO TaK e, ecrv Ha TemnepaTypy TepmobarnnoHa MOXeT okasbiBaTb BITUSHUE TENNbI BO3AYX, NPOXOASALMIA Yepes
vcnaputens, obsAs3aTenbHO  cnefyeT NPeAycMOTPeETh TENNOU3ONSALUID TepMobaroHa, uHade B TPB GyaeT noctynatb
JIOXHBIA CUrHamn © CUNBHOM BO3pacTaHWK Neperpesa, NOCNeACTBUA YEro Bbl MOXeTe erko cebe npeAcTaBUTE (CM. puC.
49 4).

Ha cxeme puc. 49.5 npepacTaBrneH yy4acTok TpyGonpoBoAa, BHIXOAALLENO U3 UCMAPUTENS U NOAHUMAIOLLErocs
BBEPX K KOMMpeccopy.
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Mpy Takolh MOHTaXHOI cxeme HopMarbHbIM SIBFIEHMEM OyAeT oTekaHnme macrna u xnafjareHTa nog oencTBueM Cunbl

TSKECTM NpU OCTaHOBKax KOMNpeccopa B HMKHIOW YacTb ucnaputens. [pu 3anycke Komrpeccopa LaBreHne B
ncnaputene dyaeTt pe3ko NagaTtk, NPMBOAS K BCKMNAHUIO XlagareHTta, pacTBopeHHoro B macre. OgHako npu Takom
BCKUMaHUKN Npoun3oiaeT cunbHoe nornowjeHmne tenna. MNMostomy Tpy6onpoBoa 1 TepMobanioH HauyHyT CTPEMUTENBHO
oxnaxaaTbcs.

B 3TOT MOMEHT, mak Kak 0aerieHue KoHOeHcayuu npu 3arycke Heborbuwoe n TPB gomkeH GbITe NOMHOCTLIO OTKPHIT,

YTOObI KaK MOXHO Jylle 3anutaTb UCnapuTenb XuakocTbto, TPB pesko 3akpoeTcs 1 NosBRsAeTcsl pearbHasi onacHOCTb
OTKIIOYEHUs1 KOMMpeccopa npefoxpaHuTenbHbIM npeccoctatom HZ.

YUToObl M3bexaTh Takoli oNacHOCTH, HEOOXOAUMO B HUXKHEN

yacTu Bocxogsjero Tpybonpoeoga NpeaycmMoTpeTb
MacrnonoAbLEMHYO NETMIO, a TepMobarnoH yCTaHOBUTE A0

L) TOBYLLKWN Takum o6pa3om, YTOObI BO3MOXHOE CHIDKEHUNE

; TemnepaTypbl NETNM NpU 3anycke He OkasbiBano BrMSHUE Ha
Jer  repmoBanrion (cm. puc. 49.6, a makxe pasden 37.

Boauyx  [Ipobriema eosepama macria).

e

| - [Toyemy HyXHO
TepmoHannex

Aomker Obimes Ten- usbezamb
NOWU3ICNMPOBaH pasmelwyeHus TPB

Puc. 49.4 Ha eepmuKarbHOM
yyacmke mpyborpoeoda? B MOMEHT 3anycka XUAKOCTb, HakonsieHHas B
MacnonofbLEeMHOI NETNE, Ha4MHAET UCMAPSATLCA, CUIMBHO OXNaxaas
BCackIBaloLLylo MarmcTparb.

Xonag-
HEM
BOIAYX

OxnaxzeHune Tepmobannona TPB
MOXET CTaTb NPUYMHOI OTKITIOHMEHUS
KOMnNpeccopa Nno KoMaHze oT Macno v xnagarexr
npepoxpaHuTenesHoro npeccoctata HA. Puc_45.5
JononHnTensHO K ONacHoCTy

OTKITIOYEHUA KOMMpeccopa B MOMEHT 3anycka boree Unm MeHee perynspHoe
NpOX0oXAEeHNE N0 BCcackiBaloLeil MarucTpanmu B pailoHe TepmobaroHa
KUAKOCTW, HAaKONMEHHOW B NETIE, MOXET NOBrieyb 3a coboit nynecauum TPB u
ero 6ecnopsiaoyHyto paboty. MNosToMy ycTaHaBNMBaTh TEPMODaroH Ha Takyto
BEPTUKaNbHYI0 MarucTpare, kak NpaBuIio, He PEKOMEHLYETCH.

MGGHOHOALEMHBH neTnA
Puc.49.6 Ecnu TepmobannoH 3anpaBreH XUAKOCTbIo
(>KMAKOCTHaA 3anpaBka Unu sanpaska MOP),
Kanunnap, CoeauHAKLMiA Nnonocte TepMmobannoHa ¢ ynpaensiowjeir nonocteto TPB,
06513aTenbHO LOMMKEH NOAXOAUTE K TepMobarioHy cBepxy (Kak NokasaHo Ha puc.
49.7), 4ToObl BOCNPENsiTCTBOBATEL CTEKAHUIO XUAKOCTU, 3anpaBrieHHO B
TepmobannoH nog AeACTBUEM CUIbI TSXECTU B ynpaensioLyto nonocte TPB (cm.
pasden 47. lMpobnema ynpaernsioujeao mpakma TPB).

MoHma)kHUK, KaK npaeusio, He oceedoMIIeHHbIU O mure 3anpaexu
mepmobarnona, ecea0a OomkeH npednoyumame pacrosioxeHue

nodeolda kanunnapa K mepmMobassioHy ceepxy.

Mbl BUgenu, 4To He peKOMEHLYETCH YCTaHaBnNuBaTh TepMO6aJ’IJ’IOH Ha BepPTUKarbHOM
yvyacTke BCacCblBaloLLero pr6OI'IpOBOIJ,a. OpfHaKo ecnu 3akpenuTb ero Ha .
FOPU3OHTalIbHOM Yy4acCTKe He NpeacTaBIiAe€TCA BO3IMOXHBIM, CNeEAYET BCcerga T*«—r HET
oTAaBaTb npeanovTeHne ycraHoBke TepM06ann0Ha Ha TakKOM BepPTUKarnbHOM R22 no.m}umaercn
y4vyacTke, B KOTOPOM XJagareHT ABUXXETCA ceepPXy 6HU3.
Puc. 49.7

B aTom cnyvae, BMECTO TOro, 4Tobbl NpoxoanTe No TpybonpoBoay epems om
epemeHU, macno byaeT peayrisspHO BO3BpalLlaTbCs B KOMNPECCOP U €ro NPOXOXAEHUE HE NOBIEYET 3a coboi
nepuogmndeckmnx nynscayunin TPB.

MoHmaxnHuk eceada dormxeH noMHUMb, ymo TPB yrnpaensemcs e 3agucumocmu om memnepamypbl mepmobarinoHa.
MNosTomy npu Nobom pasmeLyeHun TepmobannoHa, He AaloLeM UCTUHHOMO NPeACTaBNeHNs O TEMNepaType rasos,
NoKuZaLmMx ucnapuTene, Bbl MOXETE NONy4UTh TONBLKO HECypa3HocTK B pabote TPB.

49. MPOBNEMA TEPMOBAJITTOHA TPB.
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% Hanpumep, TepMO6aJ’IJ’IOH HENb3A pacnonaratb Ha BCacblBalOLL|EM KOJTNEKTOope
; % (Npwn TakoM pacnonoXXeHUn He 6yIJ,ET NPUHUMaTbCA BO BHUMaHWEe TemMnepaTypa
i rasa Ha BbIX0A4e U3 HWXKHUX CEKLMIA ncnapuTens) Unn Ha BbIXOLHOM nany6Ke,

h - HET COEfIVHAIOLLEM OHY U3 CEKLUIA MCNapUTENA C KONNEKTOPOM Mcnaputens (CMm. puc.
: OA 49.8). TOUHO TaKKe He HYXHO yCcTaHaBnuBaTk TepmMobansioH B MecTax naiku
- (cBapku) unNu Ha M3orHYThIX y4acTKax, Tak kak B 3TWX Criydyasx TeMnnoBOi KOHTaKT
HET Mexay TepmobannoHom n Tpyboii o6a3atensHo OyaeT NnoxXum.

| 3ameTbTe, YTO TeMNepaTypy TepMmoGannoHa onpeaenser He TOMNbKO TeMnepaTypa
XNajareHTa, LMPKYIUPYIOLEro Bo BcackiBatoleM naTpyoke.

B camom pene, TOMHO TakxXe Ha TemnepaTypy TepmobannoHa BNuseT
TemnepaTypa Hapy>XHOro BO3flyxa, OKpyKaioujeao mepmMobarisioH.
CnedoeamesibHO, €ecbMa CYyWecmeeHHbLIM $eJisiemcs MaKCcuMallbHO
Puc. 49.8 803MOXHO yCcuUNumb eJiusiHue memnepamyphbl xjadazeHma u CHU3UMb
eslusiHue HapyxHotl memnepamypbi (cMm. puc. 49.9).

Ymo6l MakcumManbHO citocobcmeoeamb MernyioobMeRy mexdy xnadazeHmoM U mepmobasnsioHom, Tpyba B
MecTe KpenneHusi TepmobarnnoHa formkHa OblTe COBEPLUEHHO YMCTOW, NOSTOMY HE CTECHAWTECH OYUCTUTL ee. KoHeYHO,
TepmMobarnmnoH ToXe JOIMKEH ObITE COBEPLUEHHO YMCTBIM M abCOMIOTHO NPAMONUHERHBIM. MOXHO TaKkxke eLye ynyyLmTb
KOHTaKT Mexay TepmobannoHom u Tpyboli ¢ MOMOLLbIO cneLuarnbHOi TENNONPOBOAHON NacThl, 3aMofHWB €10 MyCTOThI
BAOSMb 0b6pasytowmx Tpy6bl 1 TepmobarnnoHa, Yto Oyaet cnocobCcTBOBaTL NOBLILLEHUIO Tennonepenayn. OYeBMAHO, YTO
KpenexHElil XoMyT TepmobarnnoHa JorkeH ObITb 3aTSHYT 10 Npefiena Takum o6pa3om, YTOOLl MOHTaXKHMK HE CMOT PYKOIA
NPOBEPHYTb BOKPYT TPYOLI XOMYyT BMECTE C TEpMOGarsyioHOM.

Ymobki ocnabume enusiHue memnepamyphbi eo30yxa e 30He mepmobassioHa, ero

HeobXxoAMMO TLYaTENbLHO TENSIOU30NMPOBATL OT OKpyXatoLLeil cpefibl. MpuMmeHsemas AN 3TON Lienv Tennomaonsayus
LormkHa ObITe cbemHol (UTOOEI MOXHO ObINO NErko CHATE €€, HE paspyLuasi, Npy 0CMoTpe TepmobarnnoHa) u
HernpomokaeMmoll, YUToObI OHa He nornoLyana Bofy (NOCKOSbKY 3TO OYEHb CUITBHO YBENUYUT UHEPLUOHHOCTL
TepmobannoHa).

3amemum, wmo ycmaroeka mennousonsayuu mem 6onbuwe Heobxoduma, Yyem 6ok uwie
pazHocmb Mex0y memnepamypol xnadazeHma U OKpyxaiouje2o HapyXHo2o eo3dyxa.

HapyxHbiA
BO3OYX

HanomHum Taioke, uTo TpyOka BHELUHEro ypaBHMBaHuA Aaerenns B TPB fomkHa BpesaTtbea
BO BCaCbIBaIOLLyl0 MarmcTparb HUXe No NOTOKy OT TepmobaroHa ¢ TeM, YTOObI BO3MOXHbIE
YTEYKU XULKOCTM Yepe3 carlbHUKOBOE YNIOTHEHUE WToka TPB He npuBoaunm K ero
HeobocHOBaHHOMY 3aKpeITUIO (CM. pa3den 14.5. [Npakmuyeckue acrnekmbl ycmpaHeHUs
HeucripagHocmu, obycrioeneHHoU HU3Kol nporyckHoll criocobHocmbto TPB).

Kctatn, 3ameTum Takxe, UTo pr6|<a BHELLUHEro ypaBHMBaHUA AOIMKHa BPe3aTbCA B BEPXHIOKO

yacTb Tpy6hl (cM. puc. 49.10). Puc. 45.9
JeiicTBUTENBHO, €CNK Macro, LMpKYNMpYLoLLee B HUKHER YacTu
HET 0A HET TpybonpoBoaa BcackiBaHus, 6yaeT nonagars B TPyOKy BHELLHEro

ypaBHUBaHMA W HaKannBaTbLCA B HEW, BO3MOXHbBIE M3BMEHEHMWSA
AaBlieHUA ncnapeHua 6ynyT ropa3go mearieHHee 1oxXoauThb B

* 3 nonocte nog MembpaHoit TPB, 4To Hen3bexxHO BHECET B ero paboTy
b I AY NOrPELUHOCTU U OLLMOKM.
- -y
| J— HanomHum Taioke, UYTO ecnu xnagareHT NofaeTcs B UCNapuTerb
10em mini 4 uepes pacnpefenuTenb XUAKOCTH, ANWHBI BCEX TPYOOK,
Coepnnenve Tpy6kM  Macno  COELMHSIOLMX PACPELENnUTENbC COOTBETCTBYIOLMMU CEKLMAMU
BHELLHENQ ncnapuTens, AoMKHbl ObITb OAMHaKOBBLIMU (CM. puc. 49.11).
VYPaBHUBAHUA
Puc.49.10
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B npumepe Ha puc. 49.11 Tpyba nogBoaa nutanma Ne2 ropasfo AnuHHee TpyOel Ned.

Mepenag faBneHus AGHa Tpybe Ne2 ropaszio 6onblue, yem Ha Tpybe Nel, nosToMy nocnepgHsaa Kanns »XuaKocTu
McnapuTcs B HEll ropasfio paHbLUe, YeM B NepBOii Tpybe, u B pesynbTarte cekyus Ne2 ncnapurens okaxeTcs
HEeL,0CTaTOYHO 3aMnoSTHEHA XMOKOCTBIO, iaxe ecnu TepMmobarnrioH NpeBOCXOAHO YCTAHOBIEH U TEMNOU3ONUPOBaH
(cMm. maroke paszden 20.5. Criuwkom criabpili  ucniapumerne. [lpakmuyeckue acrekmel ycmpaHeHUs: HelcrnpaeHocmu.).

Mmak, HUKo20a He OMHOCUMeChb HeBPEXHO K MOHMaXKy mepmobainnona TPB. Moxem 6bimb 5mo
CMEUWIHO, HO HUYez20 He Bydem ydusumerisHO20 8 IMOM, 4MmO ebl HUKo20a He 00bbemecs »eraembix
pe3ynbmamos pabomsi ycmaHOeKU, €Criu 3akpernume mepmobarniioH Ha exode e ucriapumerns unu Ha
JKUGKOCMHOLI masucmparnu.

Monecq NocnenHan
nuTanva Nei KannAa ®MOKoCTH @

_,;_ A | “num

HET | "
H Imu I %ﬂmﬂf

‘ MNocnepgHAR KannA

I'Ionr:lon WHMIKOCTH
nuTaHKA No2

AnuviBa Tpybbel Ne2 > gnvnHsl TpyBil Net
| Puc.49.11
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50. MIPECCOCTATUYECKWUIN PACLUUPUTEINbHBIA BEHTUINb

B Hawe Bpems PB Takoro Tuna (HasbiBaemMble eLle asmomamuyeckumu PB) noutn He npumeHsatoTes. MM Tenepb
npeanoymTaloT Nnbo TepmocTatnyieckme PB (KoTopble MEI TONBKO YTO U3y4mnu), MMBo KanunnspHele pacluMpuUTensHble
ycTpoiicTBa (KoTopkle Mbl 6yfiem usydatb B 6nivaiiiem pasgene). OfHako Bbl BO3MOXHO OyfieTe eLe BCTpeyaTb
npeccoctatuyeckne PB, rmaBHbIM 06pa3om, B MalLUHaXx cTaporo BeIMycka Y MarnoMOLHbIX arperatax (OLIToBLIe
XOMNOAMIBHUKM U KOHAMLMOHEPH], MaLLWHBI AN MOPOXEHHOT ).

HecmoTpsa Ha HM3KY0 BEPOATHOCTb BCTPEUYN € HUMKM, MBI TEM HE MeHee M3y4mum 3ToT Tun TPB, Tak kak NoHUMaHne
NPUHLMNOB ero paboThl U ABMEHUIA, KOTOPLIMU OHa CONPOBOXAAETCH, MOXET NOMOYL BaM JTy4dLle NOHATEL CreayoLuii
pasgen, NoCBALYEHHbIV kKanunngapHeiv TPB, 1 paclumput Balun 3HaHUSA XONOAUSTBHOW TEXHUKE.

A) Paborta npeccocraruueckoro PB

Ecnu TepMOCTaTM‘IeCKMﬁ PB npeaHasHauyeH Ans nogaepXaHus NOCTOSHHOroO neperpesa, To
npeccocmamudyeckuti PB HyXeH Aans Toro, 4yTOOhI nogaepxuBatb NOCTOAHHbIM daeneHue UCNapeHus.

Ha pucyHke 50.1 BBl BUAUTE NpUHUMNUANBHYIO CXeMY npeccocTaTmndeckoro PB.

ATmocthepHoe faBrneHune (BHYTpU cunbgoHa), perynupoBoYHas Npy»XuUHa 1 gaBneHne XnAKoro xnagareHTta Px Hag urnow
KfanaHa coCTaBnAT KOMMNNEKC curn, AelcTByOLUX Ha oTKpbITME MNPB, Toraa kak faesnenune ncnapexnus B nonoctu NPB

CHapy»u cunbgoHa NPeACTaBNAET CUMY €ro 3akpbITUs.
ATtmocthepHoe flaBneHue MeHsieTes odeHb cnabo. Ecnn

MEl NS NPOCTOTH OMYCTMM, UTO flaBrneHune P Takxe B, l
OCTaeTCA NOCTOSHHEIM, Mbl MOMYYUM TOMBKO CUMy,

obycrnoBneHHyo AaBrneHuem ucnapenus (Fo), v cuny 4,6 bar J Fr
neiictBua npyxuHtl (Fr). MHade roBops, Tonbko 6onblue

UIU MeHBLLE CXUMas NPYXUHY, MBI CMOXeEM Parm l
HacTpauBaTh LaBlneHne UCTIapeHus Ha Xenaemyo

BEMNUUNHY. 4.6 bar I Fo

B racmosuem pasdene Mbl paccMompum e kaJecmee

npuMepa npeccocmamuydeckuti PB, npyx)uHa Komopozo npeccogTPaEH- _ R 22
HacmpoeHa makum obpa3om, noddepxxueamb dasrieHue Hecknm

ucriapenusi Ha ypoeHe 4, 6 6ap (mo ecmb 4 °C ons A,

R22).

Nayyasa cxemy puc. 50.1, MOXHO BUAETD, YTO €Crnn Puc. 50.1

LaBrieHne ncnapeHus CTPeMUTCH NPEBLICUTL 3Ha4YEHUE
4,6 6apa, TPB 3akpeiBaeTcs. [NockornbKy koMmnpeccop NPoAoMmKaeT BcackiBaTb, BCKOPE AaBrieHNe UcnapeHns BHOBb
onyckaeTcs o 4,6 6ap. M HaobopoT, ecrnu AaBrneHne ncnapeHus HaynHaeT nagarb Huke 4,6 6ap, Npy>uHa OTKpLIBaET
TPB, KOTOpHI BNPLICKMBAET XULKOCTb B MICNAPUTESb, YTO BCKOPE 3aCTaBNSAET AaBNeHUE NcnapeHnsa NOAHATECH, Takum
obpa3owm, daerneHue NocmMosiHHO noddepkueaemcs Ha ypoeHe 4,6 6apa.

Wtak, PB pearmpyeT TONbEKO Ha UBMEHEHUS AaBIEHNA UCNapeHNUs U ero NornoXKeHMe HUKOUM o6pa3om He 3aBUCUT OT
neperpesa (NonoxeHne Toukn A He BnuseT Ha paboTy MNPB).

Mayunm Tenepb nocnesctBus Takoro cnocoba perynupoBaHust paboTel MpU M3MEHEHUAX TEMNEpPaTYpLl BO3AyXa Ha BXofe
B ucnaputens (cm. puc. 50.2).

4.6 Bap e
] 4,6 Bap

lMNpn NOCTOAHHOM Ll@BNEHMWU XNOKOTO lFr .
XrapaareHta Ha Bxoge B NPB u - -
HEN3MEHHOI HACTPOIKE NPYXUHBI IFn
LaBrieHne ncnapeHus ocTaeTcs 46 6ap
NOCTOSIHHBLIM U paBHEIM 4,6 6apa (To e
ecTb 4°C gna R22). 3T1o o3Havaer, \
4yTO nepenag AaeneHus Ha NPB K e 22 R22
nogaepxnBaeTca NOCTOAHHLIM, Xonopmrbia (B) Hopmankuih Buicokni
criedosamerbHO, pacxod Xudkocmu BOIOYY Tt Reperpes BO3YX neperpan
yepes Heeo Bydem maioke rnoc-
MOSIHHbIL, Kakoil Obl HU Obina Pue 50 2

TemnepaTypa BO3flyxa Ha BXOAE B
vcnaputens (cm. Pasdern 8.1 lNpouseodumernbHocme TPB)..

MpeactaBum cebe, UTO 3agatoLuii TepMOCTaT HACTPOEH Takum obpa3omM, YTOOLI NnogaepKuBaTe TemnepaTypy B
oxnaxaaemom obbeMe B finanasore 20...25°C. Korga Bo3gyx, NOCTynaroLWuii Ha BXxoad UcnapuTensi, MUMeeT
50. MPECCOCTATUYECKUIMA PACLUMPUTENBbHBIYM BEHTWNb
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TemnepaTtypy 20°C, gaBneHue ucnapeHus cootBeTcTBYET 4°C (To ecTb ABNONH=16°C) nocneaHAs Kannsa »XMaKocTu
ucnapseTcs B Touke A, faBasi BNOMHe HopMarbHbIA Neperpes.

Korza TemnepaTtypa Bo3flyxa Ha BXOAE B UCNapuTenb NogHUMETCA [0 25°C, faBneHue ncnapeHms He U3MEHUTCS 1
OCTaHETCH MOCTOSAHHBLIM, COOTBETCTBYA TeM xe 4°C (BblpacTeT AONOSH. U CTaHeT paBHbIM 21 °C). OgHako nepenag
Laerielns Ha TPB Oynet no-npexHemy TOT XKe, CrefioBaTeNbHO pacxod XUOKOCMU Yepes Heeo He U3MEHUIMCS.
MNockonbky ucnaputens Tenepb 06ayBaeTcs 6ornee TeNnbIM BO3AYXOM, YEM paHbLUE, XUAKOCTb HAYHET UCMapsATLCA
ropasfio ObicTpee, U Touka A NepemMecTMTCH BHYTPb UcnapuTens, obycrioernueasi eopa3do bornee sHaqumernbHbill
nepeepes.

Takum obpasom, 8 MOMeHM, koeda memrepamypa e030yxa roebiLlaemcs], mo ecimb € MOMeHM, Koeaba nompebHocmu &
Xxor100e eo3pacmatom, aesmomMamuyeckuli PB daem yeernuyeHue nepespeea, Ymo He 11036osissem ucrapumero
106bICLIMb CEO0I0 X0/1000MpOLI3600UMETIbHOCMb.

Korzia komnpeccop No KomaHze perynstopa ocTaHaBNMBaETCH, B peayrnbTaTe Yero flaBfeHne ncnapeHms HaumHaet
noBeILWaTECH, NpeccocTaTniecknii PB 3akpeiBaeTcd. OH OCTaeTCA 3aKpbITbIM B TEHEHUE BCETO BPEMEHW OCTaAHOBKU
KOMMNpeccopa, YTO OrpaHuuMBaET pocT AaBreHnsa ncnapenus. MNpu HoBom 3anycke komnpeccopa MNPB ocTaeTcA
3aKpbITEIM Y NpefoTBpaLYaeT BNPbLICK XUAKOCTU B MCNapUTENb [0 TEX NOP, NOKa AaBrieHWe ncnapeHnsa He onycTuTcA
Hwxe 4,6 6ap, cnefoBaTenbHO, NpeccocTaTuyecknii PB No3BonsieT orpaHnunTb MOLWHOCTL, rrompebrisiemyro dauzamernem
npu 3arycke.

HanHblii TN PB obnapaeT, criefoBaTernbHO, OCHOBHEIM HEQOCTATKOM, 3aK/IoUaloLMMCS B TOM, YTO OH HE MOXET
npucnocabnueatecs K NOTPeOHOCTAM B Xorofge, o6ycroBnuBas yBenu4eHue neperpesa (U, crnefoBaTernkbHO,
orpaHuyeHne XornoAonpon3BOAUTENBHOCTM) TOrAa, korga notpebHocTy B Xonoge Hanbonee Benuku. MNMockonbky npu ero
ucnornb3oBaHUM TEMNEpaTypa B OXNaX4aeMOM NMOMELLEHUN CHXKaETCA MelrieHHee, YEM NpU UCNOMNB30BaHUN
TepmocTaTuyieckoro PB, oH MOXET NPUMEHATECA TONBKO B HEGOMBLLUX YCTaHOBKax B YCIOBUAX, Korga noTpebHOCTH B
XONoA€e OTHOCUTENBHO CcTabunbHel. C pyroil CTOPOHEI, OH NO3BONSAET LICIIOTb308aMb MEHee MOLUHbIL
anekmpodeueamerib, Tak Kak BO BpeMs paboThl OH NpefoTBpaLyaeT poCT AaBIEHUS NCNapeHns BhILLE BENTMYUHEI
HacCTpOIKHW.

B) [pobnema 3anpaBKku XyiagareéHTom

MNpencraBum cebe, H4TO XONOAUNbBLYUK NpUrNaLleH Ans peMOHTa HEGONMBLLIOro KOMHATHOro KOHAMLMOHEPa, TaK Kak
TemnepaTypa B KOHAULUOHMpPYEMOM noMeLyeHun Belpocna (6onee 27°C), a KNMEHT xo4eT nmeTs 20°C.

OH 3ameyaem, Ymo e KOHOUYUOHepe ycmaHoeJIeH npeccocmamuyeckull PB, nockonbKy omcymcmeyom
Kanunnsap u mepmobasnnoH. [aenerne ucnapenuns ynano (-10°C) n TPB coBepLueHHO obnegeHern. [Neperpes o4eHb
BhIcokmii (6onee 30°C), a nepeoxnaxaeHue cnaboe (okono 1°C). PEMOHTHUK AenaeT BLIBOA O TOM, YTO B YCTAHOBKE He
XBaTaeT xiagareHTa U HauMHaeT NOUCK YTEYKM.

Hailns MecTo yTeukn, OH NPOU3BOAUT PEMOHT M MNOTOM peELLaET
[0 3anpaBuTb YCTaHOBKY. Tabnuuka Ha KoHAULMOHEpPE
yKa3bIBa€EeT, YTO OH [oOrKeH cogepxaTb 420 rpammo R22.
lMNockornbky B NepeBWKHON MacTepCKOIM HaLlero peMOHTHUKa
HET HU MEPHOTO 3anpPaBOYHOro LMIMHAPA, HU BECOB, OH
peluaeT 0 3anpaBUTb YCTAHOBKY, MEATIEHHO 3aMOrHaAA ee
XragareHToM B nNapoBoii ase.

B Havarne 3anpaeku faBneHne ucnapeHuss MearieHHo pacTteT
00 Tex nop, noka He gocTurHeT 4,6 6ap (To ecTb 4°C), 1 NOTOM
6onblLue He noBelLwaeTcs. [NeperpeB noka ocraeTcA
NOBEILLEHHBLIM, TaK Kak Temnepartypa TpyOku Ha BLIXOAE U3
ncnaputens okono 20°C (To ecTb neperpes paBeH 16°C).

OH OCTOPOXHO NPOAOIMKAET 3anpaBky, BHUMATENBHO
Habntofgas 3a NeperpeBoM 1 NepeoxnaxieHneM, U Koraa oH Puc. 50.3
nokngaeT paboyee MecTo, yCTaHOBKa (PYHKLMOHUPYET MNpu
CrefyloLMX OCHOBHBIX NapaMeTpax.

MepeoxnaxgeHne okono 5°C, okpyxatwwjasg Temnepatypa 25°C, Hu3koe fasneHune 4,6 n neperpes 11-4=7°C.
lNoka Hall peMOHTHWUK HaxOLUTCA B JOPOre, YAOBIETBOPEHHbI K&4ECTBOM NPOU3BELEHHOINO PEMOHTA, NpeAcTaBumM cebe,
YTO NPOU3OLLIO CrieAyIoL€ee. ..

TaK Kak 3ajaloLuii TepMOCTaT HacTpoeH TakuMm o6pa3om, YTOOEI OTKIIOYaTE KOMNPECCOp NpW TeMNnepaType B
oxnaxaaemom obbeme 20°C, ycTaHOBKa NpopormkaeT paboTaTe U TemnepaTypa NPoAomKaeT najars...
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Ho no mepe nageHus TemnepaTypbl B oxnaxgaemMoMm obbeme
TPB npodormxaem rnofaeame 6 ucrapumerib 00HO U MO Xe
KOImu4ecmeo XUoKocmu.

CnepnoBaTensHo, TouKa A MeANneHHO CABUraeTcs K BEIXOnY U3
vcnaputens, Yto oGycroBNUBaET NOCTENEHHOE CHMKEHNE
neperpesa.

MNeperpeB HeN3BEXHO CTAHOBUTCH HACTONBLKO cnabbiM, YTO
XKUAKOCTE NEPENOIHAET UCNapUTENb BNMOTb A0 HACTYMeHns
TaKoro pexuma, Npu KOTopoM paboTa YCTaHOBKM  HauyMHaeT
COMPOBOXAaTbCH NOCTOSHHEIMU MMAPOyAapamMm, NOCNeACTBUSA
Yero Bam XopoLUo U3BECTHLI (eM. puc. 50.4).

UTo e HyXHO GyaeT caenarb? YTo0bl OTBETUTL Ha STOT
- BOMPOC, Mbl JOMKHBI YCBOWUTB, HTO
ruapoynapkl, 06ycrnoBrieHHbIE NOHWXEHUEM TEMMNEpATYpLl B OXNa)aaeMoM o0beMe B Npezerax HacTPoikK 3aaatoLLyero
TepMocTaTa, MOryT NOSBUTLCA TONBKO B pesynsTaTe YpesaMepHoL 3arnpaeku xiiadazeHmom. B camom aene, ecnu
pa3paboTunK yKasbiBaeT Ha Tabrnnuke ¢ xapakTepuUcTKamK YCTaHOBKM, UTO 3anpaBka R22 coctaBnsieT 420 rpaMmmoB, TO
3Ta BeNnnuUHa ¢ BEICOKOWM TOYHOCTBIO COOTBETCTBYET pesyribTaTaM UCTIBITaHUIA, NPOBEAEHHBIX Ha 3aBO1e-M3roToBMTENE
MMeHHO AN faHHOW ycTaHOBKU. MpUu NpoBeaeHNN STUX UCTIBITAHUIA CHXKAEeTCs TeMnepaTypa Bo3fyxa Ha BXofe B
vcnapuTens, a 3aTtemM NoaoUpaeTcs BENMUMHA 3anpaBky TakuM 06pa3omM, YTOOE B HOMUHaSTBHOM AUanasoHe YCroBUiA
paboThl BenMunHa NepeoxnaxieHns He Gblna CrMLLKOM HU3KOA.

Pwc.50.4

Takum obpaszom, nepeoxiiaricoeHue COBEPUIEHHO HE MOIICEN CLYIHCUMb KpUmepuem O/
onpeodeiieHus GeIUYUHBL 3ANPAGKYU YCMAHOBOK C
npeccocmamuyeckumu PB!

Bonblana CKOpoCTh

Camoe nyullee, YTO MOXHO NOCOBETOBATL ANSA onpeaeneHns BENMYNHbI -
3anpaBKkn TakKnx yCTaHOBOK, COCTOUT B TOM, YTOOLI NONMHOCTLIO CNUTL
HaxoaAaLWMIACca B HUX XnaaareHT (NOCKONbKY peyb UAET O HebonbLUMX
yCTaHOBKax, xfaaareHTa B HUX HEMHOrO), crierka oTBakyymmpoBaTh

KOHTYP, @ NOTOM 3anpaBUTb YCTAHOBKY TOYHO TaKMM KONMNMYeCTBOM 'Lx -t
XNagareHta, KoTopoe npeanmncaHo pa3pa6OT‘-II/IKOM. EctecTtBeHHO, Takas 20°C /

onepayua Tp66yET NCnoJyib30BaHNA MepPHOro 3anpaBo4YHOro cocyaa unu HGDEFPEB

BECOB, I'IOSI’)ZOMy Jiee4ye eceeo ee ebirorHUmb e cmattioHapHouU HOPMal’IbeIﬁ

Macmepckou.

BrinonHAs cBOW pEMOHT, HaLl XONOAUNbLYMK AEACTBUTENBHO HE MOT Manas CKOPOCTH

*AaTb, NoKa TemnepaTypa B oxnaxgaemom obbeme ynaaeT. OnHako
3Hasl, YTO C NaiIeHNEM TeMnepaTyprl B oxNnaxaaemMmom obveme (koTopas
6bina paBHa 25°C) neperpeB HauyHeT YMEeHbLUIAaTbCsl, OH MO OCTaBUTb
neperpes Ha 6onee BLICOKOM ypoBHe (Hanpumep, 15°C Bmecto 7°C) n
CHOBa NMpuexaTb Ha paboyee MECTO HECKONbKO Mo3xe
(NpeanoYTUTENBLHO C YTpa, Tak kak yTpoM NpoxnagHee) ¢ TeM, YToObI
LOBECTU 3anpaBky [0 HY>HOI BENUYMHEL. Ecrnn B 3TO Bpems npu
TemnepaTtype B oxnaxgaemom obbeme 20°C namepeHun neperpesa
nokasanu Obl, 4TO OH CIULLKOM ynarn, Hago Obio Obl CNUTL YacTb
xnapareHTa. Ecnv xe neperpee elye A0CTaTOMHO BLICOKUIA, OH Obl
nobaBurn 3anpaeky.

Mapoynape!

Lpyras pasHoBUOHOCTE NPoGreM MOXET NOSBUTLCS, KOraa KOHAULUOHEP Puc. 50.5
o6GopynoBaH BEHTUNATOPOM C HECKONBKMMIM CKOPOCTAMK, 4TO BCTpeYaeTcs -
JIOBOSBHO YacTo. HanoMHUM, YTO B TaKUX ycTaHOBKax Gorbluasi CKOPOCTb BpalleH st BEHTUNSATOpa UCMONB3YeTCs NETOM
npu oXna)aeHnK, YTobbl n3bexaTb Yyepecyyp xornodHol cmpyu Bo3ayxa Ha pabounx MecTax. Manasi ckopocTb
MCNONB3YETCH 3UMOI NSt NoAOrpeBa ¢ Lenbio NnosyueHus 6oriee mersiozo BO3AYLUHOro NoToka.

MpencraBum cebe, YTO KOHAMLUMOHEP MoaaepXMBaeT TeMnepaTypy B NOMeLLeHUU Ha ypoBHe 20°C 1 ero BEHTUNATOP
paboTaeT Ha GonbLLOI ckopocTu, obecneunBasn BEICOKWIA pacxor Bo3ayxa Yepes ucnaputernb. PaboTa npoTekaeT BrosHe
HOPMarbHO U NO OKOHYaHUM LMKNa Neperpes HaxonuTca B Npeaenax HopMbI.

Ecniv B sTOT MOMEHT NoTpebuTerNb NepeknioyaeT BEHTUNSATOP Ha Manyto CKOPOCTb (HanpuMep, OH HaxoauT, YTo Npu
GOnNbLLIOW CKOPOCTU CIMLLKOM MHOTO LLyMa), pacxos Bo3ayxa Yepes ucnaputens nagaer.
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MockonbKy pacxon Bo3ayxa, NPOXOAALLEro Yepes ncnapuTere, ynasn, TO MHTEHCMBHOCTL UCNapeHNs XUAKOCTU B HEM
Takxe CHUXaeTCs, XUAKOCTb NOCTeneHHo Bece BornbLue 3anonHseT ncnaputernbs U neperpesB onacHO YMEeHbLUaETCA.

[Tpu amom rosiernsgomcst cepbesHbie LWaHChl Ha 803HUKHOBEHUIE CMepmeribHO oracHbix 0115 KoMrpeccopa audpoydapos.

3aMeTnM, YTO TOYHO TaKue Xe NPoGremMbl MOryT BO3HUKHYTL U NPU GONBLUOIA CKOPOCTU BpalleHUsi BEHTUNATOpa, eciu
€030y wHbIl hunLmMp, pacrosioXeHHbIl 80 ecackiealoujeM 6030yxoeode 6 eHMUNSIMOPA, CUITLHO 3a2Psi3HeH,
4TO 00SA3aTENbHO NPVUBELET K CHMKEHMIO pacxoaa Bosayxal.

Umobbl npedomepamuime NosierieHUe yKasaHHbIX rpobriem, HeobXxo0UMO OYEeHb aKKypamHo, 8 moyHocmu cobrirodas
npednucaHus paspabomyuka, NpouU3eoduUmMp 3anpaeky ycmaHoeku xrabazeHmoM. Hy»KHo makxe nozabomumbcs o
mujamerbHOL ee Hacmpolike U peayrispHOM MEXHUYECKOM OBCyXueaHUU U, KpOMe Moo, 8HYLUUIMb KLUEeHMY npasura
ee be3asapuliHo20 LICIONb308aHUS.

50.1. YIMIPAXHEHUE

Kak Bbl cuuTaeTe, MOXHO JNU Ha YCTaHOBKE C OZJHUM KOMMPECCOPOM U IBYMS pasHbIMU UCnapuTensimm (C TemnepaTypamm
ncnapenua -10°C B ogHoMm 1 +2°C B pyrom) Ucnonb3oBaTh Npeccoctatudeckne PB aAna nuTaHns Kaxkaoro U3 atux
ncnapuTenein?

OTtBer
-10°C (2.5 bar)

Mpn ocHaweHnn obonx ncnapuTenein B Takol ycTaHOBKe NpeccocTaTndeckuvy PB
nosBUTCH HeOOXOAMMOCTL NOAAEPKMBaATL OOHO8PEMEHHO pa3HEle AaBleHNs
ncnapeHus N5 pasHelx ucnaputenei : 2,5 6apa (-10°C ons R22) B nepsom
ucnaputene u 4,3 6apa (+2°C) Bo BTOpOM.

= e iy

*C (1.3 bar)

OpnHako npu obLjem komnpeccope oba 3Tux ncnaputens coobLjarTcsa mexzay coboit +2
yepes BcackiBaoLWuin konnektop (cMm. puc. 50.6), aHaunT daerieHue e nepeom U 6o
emopom Licnapumerisix obsizamernbHO 6y0ym 0OUHaKo8bIMU.

WTorom Takoro MoHTaxa OyfeT CoBepLUEHHO Henenas paboTa YCTaHOBKM (Bbl MOXeTe t
paccMesTbeA, NpeacTaBuB cebe, YTO NPOM3OIAET C Hell Npu 3anycke).

Puc. 50.6

3aBepLias HaACTOSILLHIA paszgen, noAuepKuBaeM, uUTO npeccoctatuyeckue PB MOXHO MCNONb30OBaTb TONbKO
B HebOonbLUMX yCcTaHOBKax ¢ OAHUM HcnapuTeneM fnpu omHocumesibHO NocCmMosHHOU nompeGHocmu 8 xonode.

.

g MAUMR T 4 (EnEph, 1ES 2

"Frigodep® § pERMOHT
e e ONONNTb-
HIUK OB

1 ] |

Puc. 50.7
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51. KAMUINNAPHOE PACLLUPUTENBLHOE YCTPOUCTBO

M3 BCcex CyLYeCTBYIOLMX pacLULMPUTENBHEINA YCTPOCTB KanunnsipHoe SBNAeTCs, KOHeYHO, Hauboree NpocTbiM, NOCKOSbKY
OHO NPeacTaBnseT co0Oi NPOCTON OTPE3OK XONOAMIBHOW TPYOKM Maroro AnameTpa, YTo feNnaeT ero CToMMOCTb KpaliHe
HW3KOIN. Bonee TOro, OHO He COAEPXNT HUKaKNX MEXaHUMECKMX Y3II0B 1 fieTarlei u He pacnonaraeT HUKakuMun cucTemamm
HacCTPOMKU, YTO 0BecnednBaeT ero BEICOKYI0 Ha4eXHOCTb, Y NPOAOIMKMTENBHOCTE paboThl B TEYEHE OMEHb ANUTENBHOMO
BpEMEHM.

HecmMoTpsA Ha HekoTopble yCroBus, TpebytoLme Npy ero MCrnomnb3oBaHuv CTPOroro cobroaeHuns, o Yem Mbl Oyaem
rOBOPUTL B HACTOSILLEM pasferne, MHOTOMUCTIEHHbIE NPENMYLLECTBA KanunnapHOro paclUMpPUTENBHOMO YCTPOCTBa

OO BACHAOT ero BLIGOP AN OCHALLEHUA M CaMblX PasfUYHBIX XONOAUNbHBIX YCTaHOBOK Mol MOLYHOCTU, 0COGEHHO
Kora OHW NPOV3BOASTCA KPYMHBIMW CEPUSIMU. KOHAULMOHEPHI, OMAaLLHNE XONOAUNBHIKM, He Gorbluve TeNnnoBble
Hacochbl, XornoAunbHble LWKadbl. ..

A) Pabora

lMNpeamMeTOM HacTOSILER YacTy Cry»uT AeTanbHbliA aHanma NpesocTOPOXHOCTEN, KoTopble HeobxozMmMo cobniopaTte npu
nobom BMeLLaTENLCTBE B XONOAUIbHLIV KOHTYP, 000pYAOBaHHEIA KanunnapHbIM paclUMpUTENbHEIM YCTpocTBOM. [ns
Ha4vana u3y4ymm KOHTYp, NPeACTaBreHHEIR Ha puc. 51.1.

lNpuHYMas BO BHUMaHWE Maryto MOLHOCTb YCTaHOBKM, B

Hel ucrnonb3yemcs, Kak npasuro, nopuwHeeol ‘:%:::3 1

KOMIIpeccop C eepMemuyHbiM Koprycom. apel, T I-i-HHmUHH” — ("D

noxvlnarf)mme vcnapwTene, Yallje BCEro BcacklBaloTcs B ' T 2y — :

BepXHel Yactu komnpeccopa (nos.1). _.ULL!UW (’2‘:)
o

lNosTomy faHHasa 30Ha XONofiHas, a BEpXyLUKa KoXyxa I IJ“ il
Tennosaras. [lanee BcackiBaeMble Napbl NPOXOAAT 4Yepes @
IBUratens KOMIMpeccopa, KOTOPLI OHW OXNaxaaloT. —

Macno HaxoguTca Ha gHe kopnyca (n03.2), a NOCKOSbKY @ @
HarHeTaemele Napbl O4EHb FOPAYUE, HKHASA YacTb

KOMMNpeccopa Takxe ropayas.

ARSI SRRERNRRRANRRE ]

Puc. 51.1

UHoeda aHomanuu e pabome ycmaHOBKU bl
cMoXKeme OBHapy»xumke rnpocmo owlynbleas 2epmMemuyHblil KOXXyx (onacaiimeck 0xxoza, 30Ha 2 MoXem
6bimb o4eHb 2opsyell!).

MepeoxnaxaeHHasn XUOKOCTb, KOTopasi BEIXOAUT N3 KOHAeHcaTopa (no3.3), farblue UAET B GUNbTP Wnn unbTp-
ocyLumTenb (No3.4). 3ToT unbTp HeoOXOANM, YTOOE! NPELOTBPaTUTL CaMyio CePbe3HYIo HelclpasHoCMb
Kanunnspa: ero 3akynopky noCTOpOHHUMI YacTuLamu (KyCOYKM Meau, KPYNUHKA NPUNosa unv gritoca...), KoTopble OyayT
MeLLaTb NPOXOXAEHMIO XNIAKOCTW, 00YCrNOBNMBas NosIBIIeHNEe HEUCNPaBHOCTU TrNa «CrNWLWKOM cnabblii TPBx». Mocne
LpOCCenMpoBaHns XUAKOCTb, KOTOpas BLIXOAMT U3 kanunnspa (nos.5), NpoxoauT Yepes ncnapuTernb, U NeperpeTbie naphbl
BHOBb BO3BpaLLaloTcsi B KOMNPeccop

-51.1. YNIPAXHEHME 1

Ha BhIxozie 3 KOHAEHCaTOpa MBI HE PaCMOMNOXMITN XMAKOCTHEIR pecuBep. CTOMT N, NO BalleMy MHEHWUIO PEKOMEHAOBATb
€ro ycraHoBky? Nouemy?
[asneHnn oAVMHAKOBLI BHayane Hy»HO Kak crnefyer yCBOUTb, YTO KanurnspHoe

- Gl \ pacLUMpuTerIbHOE YCTPOWCTBO HM YTO UHOE, KaK OTPe3okK
C:::t‘:::) O4eHb TOHKOW TPYOKM, MPpoXodHoe cevyeHUe Komopoli

L e L @C:#::) TOCMOSIHHO OMKPLIMO.
IERERR AR AN ENEEN FANENE]

B npouyecce paboTkl Ha BXOA€ B Kanvnnsp ycTaHaBnvBaeTcs
I | TET NlaBreHne KOHAEeHCaLmMK, a Ha 8bIX00e U3 Hero - fiaBneHne

IR T ncnapexs. OfHaKo KOrda KOMMpPeccop ocTaHaBNMBaeTCs,

(LT ST Karnurnap ocTaeTcst MOCTOSIHHO OTKPBLITLIM U KMAKOCTM HUMTO

—

pw DCTANCBKE haRneHMA 0bR3aTeNkHO
BLIPABHUEBAKITCA W UCTIApHTENb HANONHABTER
KMOKOCTLH

Pwue. 51.2
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He MeLLaeT NPOAOMKUTEL NPOHUKHOBEHUE B Kanunnsap (a NOTOM B UCMapUTernb) A0 TeEX NOp, NoKa AaBreHusl B UcnapuTene
M B KOHJlEHCaTOpe NOJNTHOCTLIO He cpaBHsAOTCA. B pesynbTaTte npy ocTaHOBKE KOMIMpeccopa KOHLeHCaTop ONOPOXHAETCS,
a ncnapuTerb 3anofnHAETCA XfagareHTom (cM. puc.51.2).

Ecnu ycTaHoBUTL €L€e U XMAKOCTHOW PECUBEP, ET0 COLEPKUMOE CMOXET Oe3 Tpyaa NepemMecTUTBCA B UCnapuTene u
COBEPLLEHHO NMEepeENonHUTL ero, Tem boree, YToO ncnapuTernke «XONoAHbIN». Toada npu bruxxaliiem 3arycke KomMrpeccopa
3mo ebizoeem 2ybumernbHbill 01151 Heeo audpoydap.

BoT noueMy XUAKOCTHON pecUBep HUKOTAA He YCTaHaBNUBaIOT B KOHTYpaXx, 0GOpYAOBaHHbIX KanUNAPHbLIM
pacluMpUTENbHbIM YCTPOMCTBOM!

3amMeTuMm, YTO ncnapuTerb fOMMKEH ObITb CKOHCTpyUupoBaH Takum o6pa30M, yTOObI UCKITIOYaTb mo6yro BO3MO>XHOCTb
CTEKaHWA XMAKOCTU Nop AEVNCTBUEM CUMEbl TAXKECTM Ha BXO[ KOMNpeccopa Npu ero ocTaHoBKax (MO3TOMY Ha CXxemax
ncnapuTene BCerfa 3anntaH CHU3Y).

B) lNpenmyLliecTBO BbipaBHUBAHUA OAABJIEHUWA NPU OCTAHOBKAaX

Cuna Toka, noTpebnsiemMasi KOMMNPECCOPOM, HaNpPAMYH 3aBUCUT OT BEMNWUUHEI 1aBNeHUst HarHeTaHus (cu. pasder 10.
BrusiHue eenuyuUHbI 0aereHus HazHemaHUs Ha curly moka, nompebiisieMo20 afiekmpoMomopoM KoMipeccopa.).

Mbl yBUAENW, YTO NPU OCTAHOBKE KOMMNpPECCOopa [aBfeHUs B UCNapUTENE U KOHEHCATOPE BblpaBHMBaKOTCA (CM. puC.
51.3).

MNpW OCTAHDBHE HABNEHUR BolP2BHWENOTCR

OpHako, Korga KOMNpPeccop 3anyckaeTcs, laBfieHne HarHeTaHua
NogHMMaETCH HE MIHOBEHHO, a MelrieHHO NOBLILLAETCH [0 TEX NOp, Noka
He JOCTUrHET HOMMWHalrIbHOro 3Ha4eHna gaBneHna KoHgeHcaLlun.

3TO 3HaYUT, YTO B TEUEHUE BCEro Nepropa BbIXofa Ha HOMUHambHLIN
PEXNM TOK, I'IOTp661'IF|EMbII7I 3NEKTPOMOTOPOM, BHavane cnabklii, a 3aTem
nocTeneHHo pacTteT ogHOBpPEMEHHO C POCTOM AaBl€HUA HarHeTaHUA.

Taknm oGpa3om, 3anyck Komnpeccopa NPOUCXOAUT B 00NerYeHHbIX :
yCrnoBUsix, 6e3 YpeaMepHbIX HanpPsKeHWIA, NPpK 3HAaYUTENbHBIX )
orpaHUyeHUsix BeNIMYMHbI MYCKOBOMO Toka. BeipaBHUBaHWe faBneHuid npu Puc. 51.3
OCTaHOBKe, OOYCIOBINEHHOE HanuumMeM Kanunnsipa No3BonseT, crefoBatenibHo, Gnarofaps o6GnerdeHHoMy pPeXxumy
3anycka ucnonb3oBaTb HeborbLuLe artekmpodeuzamernt. Bel MoxeTe nerko ceGe NpeacTaBUTb 0COOEHHYIO BEIFOAY 3TOTO
B 3KOHOMWYECKOM MNIlaHe A1 MacCOBOrO U KPYNHOCEPUIAHOTO NPOM3BOACTBa YCTaHOBOK, 060pYnyeMbIX 00HOhasHbIMU
3neKTpoABUraTensiMu (foMalLH1e XONOogUNbHUKYM, KOHOULMOHEPHI...).

25°C Bonkioil neperpes C) MNpobnema 3anpaBKu XyiagareHToOM

FoPAY0

MpoGrema 3anpaBku yCTaHOBKM HECOMHEHHO SBNAieTcs Hambonee
— CIOXHOW NpoGnemMoit AnA YCTAHOBOK, OCHALYeHHbIX KanumnspHbIMUY
pacLUMpUTENBHBIMU YCTPONCTBaMMU.

TIT]

(1

I OYEHb }
FOPSINO Ins ny4yiuero noHMmaHusa 3Tol Npobrnembl paccMOTPUM NOBEAEHNE
HebonbLUol ycTaHoBKK, paboTatoweit Ha R22 n 3anpaBrneHHol No BCeM
—[ne— .
SR npaBunamM. Korga Bo3gyx, NocTynatowmii Ha Bxoa ucnaputens,
JOCTaTo4HO Tennklil (Hanpumep, 25°C), ncnapeHne xnagareHta
20°C Neperpes HOPMATbHEI NPOUCXOAUT OYEHb MHTEHCUMBHO. NocrneaHAs MoneKyna XuaKocTm
| — ' TERNO ncnapsaeTca [OBOSILHO paHo (CM. Touky A Ha puc. 51.4) n neperpes
= BecbMa 3HauuTenbHeli (okono 15°C). BepxylLuka repMeTUYHOro KoXyxa
|-rEg ‘ — OTHOCUTENBHO ropsivas (Hanpumep, 35°C), a HU3 KOMNpeccopa O4YeHb
T ropsiumia (npumepHo 60°C).
| OMYEHL
I rOPSYO MNpencraBuM, HYTO HECKOILKO MO3XE TEMNeEpaTypa BO3flyxa Ha BXOAE B
: ncnaputens ynana fo 20°C. Nockonbky BO3ayx cTarn XoriofHee, Yem
4 = — paHblUe, UHTEHCMBHOCTL UCMapeHnUs CHU3Unack, 0OHaKo Kanunnsip
npodomkaem nodasame € Lcrapumerib oYymu moe camoe Koruyecmeo
Puc. 51.4 R22, nosTomy Touka ucnapeHus nocriegHein Mornekyrbl XULKOCTU

Ha4yMHaeT cABUraThbCs K BbIXOAY M3 ucnaputens (touka B Ha puc. 51.4).
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TMoamomy 1o Mepe CHUXXeHUSsT memriepamypbi 6030yxa Ha exo0e 8 ucnapumernb nepezpee nadaem U K KOHUY LYuKia
docmueaem, k npumepy, 7°C. BepxyLuKka koxyxa CTaHOBUTCA crierka TennoeaToit (ckaxem,30°C), Ho HU3 Komnpeccopa
No-NpexHemy OCTaeTCA O4eHb FOPAYUM.

25°¢ MeperpeB HopManbHbIn
Tenepkb NpefcTaBuM, YTO Nocne O6LEeHUs C KITMEHTOM PEMOHTHUK > / i TEMNO
XOMeT [o3anpaBuTb 3TOT KoHauLMoHep. MNMocKonbKy y Hero HeT HK ..
3anpaBoOYHOTO MEPHOro LMIMNHAPa, HU BECOB, OH pellaeT T
npousBecTn Ao3anpaBKy, MeareHHo fo6aBnas XnafareHT B KOHTYp =
B napoBoii thase. il OUYEHL
MNpu Temnepatype Bo3gyxa Ha Bxofe B ucnapurtens 25°C oH ! { FoPAY0
nobaBnseT xnagareHT o Tex nop, noka He [OCTUTHU HOPMarbHOro ! s ORI
neperpesa (Hanpumep, 7°C). TemnepaTypa repMeETUMHOIO  KOXYyXa
CTaHOBUTCA  HOpMasbHOW, KoHAULMOoHep paboTaeT u XopoLuo
oxnaxaaeT Bo3ayX. CO CNOKOMHOM AyLUOW Hall PEMOHTHUK Puc. 515
nokmpaet paboyee mecte (CM. pHc. 51.5).
20°C FMAPOYOAPEI Ho no mepe cHuxeHusi memnepamypbl € oxiiaxoaeMoe NoMeujeHUU,
e / XONOOHO memnepamypa e03dyxa Ha exolde e Lcriapumerib U nepezpee
b < npodormxatom nadame. Ecnu 3agaoluini TepmocTaT HacTpoeH Ha
ILTIFIRED RARRAEAAAAI T —b OTKIIoUEeHUe komnpeccopa npu goctmxeHnn 20°C, To ecTb ocHoBaHue
SR [NS Toro, 4ToBbl B KOMAPeccop cTana NonaaaTh XWAKOCTb (CM. PHC.
51.6).
TENno 3ameTum, uyTo Yem Bornblue NafaeT neperpes, Tem GorbLUe CHMKaeTCs,
Mo OTHOLLEHWUIO K HopMarkHOW, TemnepaTtypa repMeTUYHOro KoXyxa (Kak
e BBEPXY, TaK U BHU3Y).
Puc. 51.6 UTak, Mbl O3HAKOMWNUCb C MNEpPBOIt OMACHOCTLIO

NpubNU3nMTENbLHON  3anpaBKU. MeperpeB 3aBUCUT OT TeMnepaTypbl BO3flyxa Ha BXOLE B Ucnaputerb.
Ina nyywero noHMMaHus gpyroin NpobremMbl paccmMoTpuM cxemy Ha puc. 51.7.

Cxema UNnmocTprpyeT BNPLICK BOAbl B OTKPLITHIA BO3AyX (CnefoBaTeribHo, NPy LaBneHUn OKpyXatoLlei cpefibl, paBHOM
aTMoctepHoMy) NPy NOMOLM kanunnsapa.

Ecnu Boga noctynaet Ha Bxof B Kanunnsp npu n3bbITo4HOM
haenenun 3 6apa (nepenaa naeneHus Ha kanunnsape AP1 paBeH
3 bapam), B aTMocepy BCNPEICKMBaETCH HEKOTOpoe ee
Konuyecteo M1.

AP1 > AF2

CragoearsneHo

Mpu NOHWKEHUK AaBneHns Nofadyn BoAbl Ha BXofie B Kanunnap AP2 =1 Gap

no 1 6apa (136.).nepenan naBneHus Ha Hem [1P2 coctaBut M2

Tonbko 1 6ap. HeTpyzHO NOHATE, UTO KONMYECTBO NOCTyNatoLLei Puc. 51.7

B aTMocdepy Boabl M2 npu aTom Takxe cTaHeT ropasfio

MEHbLLE.

Umak, ecriu nepenad daeneHusi AP Ha KoHYax Kanunnsipa PP

nadaem, pacxod eo0bl Yepe3 He20 MmakK Xe CHLXXKaemcs. I Eoni P, noBLILETCS, pacXof KWIKOCTH,

NOCTYNAIOWER B MCNAPHTENL Yepe KanHnnsp,

TaKKe T
OueBungHoO, TO Xe camoe NPoUCXoaunT, ecnv BMecTo BoAbl pacrer

ncnonb3oBaTh XnagareHT, Hanpumep, R22 (cm. puc. 51.8).

MHaue roBopsi, pacxon XUAKOCTW Yepesd kanunnsip Oyaer Tem
fonblle, Yem Bbille Nepenas Mexay AaBrieHneM KoHAeHcauuu
PkoHz v aaBneHnem vcnapenus Pucn.

Puc. 51.8
To ecmb, yem borbLue noesiluaemcsi PkoHO, mem boribuie JE— —

eo3spacmaem pacxo0 xrnadaseHma, nocmyrnatoujeao e Lcriapumerb Yepes Kanurnnsp.

370 ABNeHne He npoxonut 6eccnenHo Ans paboThl YCTaHOBKU. UTOBEI NyYlle NOHATb 3TO, U3y4nUM cXxeMy Ha puc. 51.9.

51. KAMMINNSAPHOE PACLUMPUTENBHOE YCTPOMCTBO
-257-




zooc 4,1 Gap +1DC)
C =

i

on

NI

T
" 8eC

R |

AP =102 6ap
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14,3 tap
(+40°C)

MpeacraBum, 4YTO Npu TEMNepaType B oxnaxgaemom obreme 20°C
PkoHp coctaenset 14,3 6apa (+40°C), a Pucn paBHo 4,1 6apa(+1°C).

3T0 3HauuT, 4YTO Nepenay Ha kanunndape AP coctaenseT 10,2 6apa.
INpu aTOM TeMnepaTypa NEPErPETOro Napa Ha BXoEe B KOMNPECCOpP
paBHa 8°C, To ecTb neperpes paBeH 8-1=7°C.

MNpencraBum Tenepb, 4YTO MO Kako-nnbo npuynHe (3aburca
KOHZIEHCaTOp, BO3pOCTia TeMnepaTypa Bo3ayxa Ha BXOLE B HETO...)
PkoHp noBeicunock, Hanpumep, ao 18,5 6ap (cm. puc. 51.10).
Mockonbky PkoHA noBbIcMIiock, KOMMNPECCcop cTan BcackiBaTb
MeHbLUE rasa (cMm. pasden 9. BriusHue daerneHusi Ha Maccoebil

pacxod u xorr0donpouseodumeribHocmb), U Pucn Tak xe

noBeicuNock (Hanpumep, no 4,6 6ap).

CnepoBaTenktHo, Nnepenan AasrieHns Ha kanunnape pactet ¢ 10,2
6ap no 13,9 6ap, uTo NPUBOAUT K 3aMETHOMY MOBLILLEHUIO
noctynawmowjeii B ucnaputenb. MocrnenHsas
MoneKyna XugkocTn NpubnimkaeTcs K KOMMNpeccopy U neperpes,

M3MepPEHHLI Ha BcackiBatoLem naTpyoke, CHMKaeTcs1 (B HaLLeM il

KonnyectBa >XMWOKOCTW,

npumepe oH He bonee 6-4=2°C).

Takum o6pa3om, Mbl CMOITIM YBUAETb BTOPYHO ONaCHOCTb
NpUGNU3NTENBHOI 3anpaBKK: NeperpeB Bo BcackiBatoLLel
MarucTpanu 3aBUCUT OT BENUYUHBI

Korga kanunnApHbIM pacClUMPUTENBHBIM  YCTPOKCTBaM
Neperpes HOpMaNbHbLA

Puc. 51.41

AaBlieHUA KoHOeHCcalun.

Tennopatuii

Ci'—
l

QueHs
TOPRYHR

T

TennosaTkm

20°C 4,66ap (+4C)

(e —amgy) (2

i i

T .
6C

18,56ap
{(+50°C)

RITHIHIN A
IO i

AP = 13,9 6ap
Puc. 51.10

obopyayloTcs KOHAULMOHEPEI, ECTb €Le ofiHa Npobnema, koTopas
MOXET NOMeLLaTh UX HopManbHol paboTe. Peub UaeT o

CKOPOCTU BO3fyXa, NPOXOASALLEro Yepes ncnapuTeres, NOCKOMNBKY, Kak
npaBuIo, KOHANUMOHEpPLI CHabKeHBI MHOrOCKOPOCTHLIMM
BEHTUNATOpaMWU. BHOBE HaNOMHUM, YTO B KOHAMLUOHEpax bonbLuas
CKOPOCTE UCMONBL3YETCA NIETOM BO BPEMS OXIaXKAEHNS NOMELEHUIA,
yTOObI NPEnOTBPATUTL C/ILILLUKOM HU3KYHO meMiiepamypy BO3AYLUHON
CTpyu Ha pabounx mecTtax. Manasa ckopocTb BKIOYaETCA 3MMOIA Npu
noporpeee, 4Tobbl 06ecneunTs 06yB pabounx Mect mernnoll cmpyéll
BO3yXa.

MpenctaBum cebe, YTO KOHAULNOHEP HACTPOEH Takum obpasom, 4YTOOHLI
noaaepxvBaTb TEMMNeEpaTypy B OXNaXAaeMOM NOMELIEHUN Ha YPOBHE
20°C. BeHTUNgaTOp McnapuTens paboTaeT ¢ O0MbLUOR CKOPOCTHIO, Yepes
ucnapuTens NPOXOAUT 3HAYMTENbHbLINA pacxon Bo3ayxa, paboTa
NpoTEKaEeT BNOJSTHE HOPMarbHO U NEPErPEB B KOHLE LiMKIa COBEPLUEHHO
HOopMaribHbIR (CM. puc. 51.11).

B STOT MOMEHT, €CIU1 KITMEHT NEePEBOAUT BEHTUNSATOD Ha NOHWXEHHYHO
CKOPOCTb (3a4acTylo U3-3a TOro, YTo Ha OONbLLIOW CKOPOCTH BEHTUNATOP
M3aeT NOBLILLEHHBIN LLYM), pacxof Bo3ayxa Yepes Ucnaputenb nagaeT.
Mockornbky pacxos BO3ayxa Yepes ucnapuTens nNagaeT, XUAKOCTb
ncnapsieTca MeHee UHTEHCUBHO U HauMHaeT NPOABUraTbCs Bnepen K
KOMMpeccopy, B peaynbTaTe Yero neperpes onacHo yMeHbLUAEeTCS.

B aTom criywae cunbHO eo3pacmaem e03MOXHOCb f105ierIeHUs 2ybumenbHbix 07151 KoMrpeccopa elidpoydapos.

B camom pene, OOMbLUMHCTBO MPUYUH MOSBIIEHWUA HEUCMPaBHOCTM TUNAa KCIULLKOM criabklil ncnapmtenby» mMoryT
06ycrnoBuTL BOHMKHOBEHWE MMAPOYAapoB, ONacHbIX A5 YCTaHOBOK AaHHOro TUna BHE 3aBUCUMOCTU OT TOrO,
KOHAULMOHEPEI STO UK TOProBoe 06opyaoBaHmne, NOCKONbKY B HUX OTcyTCTBYET TPB, cnocobHbIi koHTponupoBaTh
KONUYECTBO XUAKOro XfagareHTa, NocTynarLero B ucnaputens (cMm. pasdern 20.5. Cruwkom crabbill ucrnapumerb.
lNMpakmuyeckue acnekme! yCmpaHeHUs] HeucrpagHoCmu}.
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D) Kak npaBunsHO onpegenurtb KOJIMYeCTBO 3anpaBnaeMoro xnagareHra ?

Hawunyqimm cnocoGom 3anpaBkn YCTaHOBKM, 060pyAoBaHHOM KanuinnspHEIM pacLUMpUTENbHBEIM YCTPOUCTBOM, SBISIETCS,
HECOMHEHHO, BO3MOXHOCTb CKPYIY/Ie3HO20 COOMIoLEeHNsI Macchl XUAKOCTH, PEKOMEHAYEMOIN U3rOTOBUTENEM.
CnepoBarenbHo, HeoGX0AUMO CIUTBL U3 YCTAaHOBKW BECH XNafareHT, KOTOPLI MOXET TaM Haxo4UTbCS, NOTOM NPOU3BECTH
ee BaKyyMUpoBaHWe, a 3aTeM NpUu NOMOLYW MEPHOTO 3anpaBoYHOro LMINMHAPa UK AOCTaTOYHO TOYHBIX BECOB 3aUTh B
YCTaHOBKY TOYHO TaKoe KONMYECTBO XJaflareHTa, KOTOpoe COOTBETCTBYET YKasaHHOMY Ha Tabrnuuke, NPUKPenrieHHoM K
YCTaHOBKE.

[Npun pemMOHTe YCTaHOBKW NPAMO 170 Mecmy ee Hax OXXO0eHUSs PEMOHTHUK YacTO CTallKUBaeTCH ¢ I'IpO6J'IEMOI7I OTCYTCTBUA Y
HEro MEPHOro LUUnuMHapa unun secoB. Kpome Toro, nHorga Tabnuuka ¢ YKa3aHWeM MaccChl 3anpaBnaemMoro xXnagareHta
nméo OTCYTCTBYET, nunbo nnoxo npouynTLIBaeTCA. ECnn arperat HEBO3MOXHO AOCTaBUTL B MacTEPCKYI0 U PEMOHTHUK
peLlaeT yCTPaHUTb HEUCNPaBHOCTL Ha MECTe, OH 06573ameribHO OO/IKeH HavaTb C NOUCKa YTEYEK U YCTpaHEHUSA UX
NPUYUHBI.

Mpw 3anpaBKke OH AOIMKEH OYEHb OCMOPOXHO HayaTk NoAaudy XNafareHTa B yCTaHOBKY (eC/il MOXHO, Mo € rapoeoli
¢haze), NOCTOSAHHO N3MepPsiIA NPU STOM N3MeHeHWe NeperpeBa Ha BcackiBatoLLell MarncTpanu komnpeccopa (B
XOMNOAUINBHOM TOProBOM 0GOPYZ0BaHUM 324acTyo MOXHO BYLleT Takxe BU3yanbHO KOHTPONMPOBaTL Havyaro NosiBreHus
WHeA Ha ucnapuTerie No Mepe CHUXEHUA TeMNepaTypbl BO3Ayxa).

B cooTBETCTBUM C YCIIOBUAMM (PYHKLUOHUPOBAHMSA B MOMEHT 3anpaBKku XfnagareHTOM PEMOHTHUK LOIMKEH NOMHUTL, YTO
neperpeB MOXeT ONacHO NOHUXATbCH, €CIIn:

MapaeT TeMmneparypa B oxXnaxgaeMom obbeme (O6b|‘-IHO B MOMEHT PEMOHTa OHa [ 0CTaTOMHO BLICOKA).

MoBblwaeTcA gaBneHue KoOHAeHcaUum (NoBLILLEHNE PKOHA BCerga MOXHO CnpoBouupoBaTh, HanpuMep, NOSTHOCTLIo
3aKpblB KOHOEHCAaTOP KapTOHOM, YTOOLI y6env|Tbc;|, YTO NeperpeB OCTaeTCH NPUEMIEMBIM).

CHMXaeTc MHTEHCUMBHOCTL TennooGMeHa Ha ucnapurene (B KOHAULUOHepax, HanpuMep, No NPUYMHe 3arpasHeHns
BO3AYLUHOrO (PUNBTPa, @ B TOProBOM XONOAUIBEHOM 00OPYAOBaHUU M3-3a NOKPLITUS UCMaPUTENS CHEXHOMN «LLyGOi»).

3amMeTum, YTo Yepecuyp GonbLuas 3alnpaBka MOXET Bbl3BaTb pa60Ty C NOHWXEHHBIM NEPETPEBOM Ha BcackiBatoLel
Maructpanu. CrnefoBaTeribHO, n3bLITOK XNagareHTa B KOHTYpPE MOXET OKasaTbCa NPUYMHON Fy6I/ITEJ'IbeIX rmapoynapos,
KOTOpbIE CO34akT ONaCHOCTEL pa3pyLueHNA KoMnpeccopa.

C ppyroii CTOPOHLI, HEAOCTaTOUMHas 3anpaBKka MOXET NPUBECTU K pa60Te C OYeHb BLICOKUM neperpesom BO
BcacblBatoLyeil MarucTpanu. Torga repMeTUYHLINA KOXYX 6yIJ,ET NNoxXo oxXnaxaaTbCA, U ABUraTterlb KOMnpeccopa CTaHeT
CUNBHO NeperpeBaTbes. B Takom criydyae OCTaHETCH TONBKO HAAEATLCH Ha HOpMaribHYyo pa60Ty BCTPOEHHLIX CpeiCTB
3aluThl, NHa4ye aBuraTtesnb C 6onbLuoit BEPOATHOCTLIO NPEXLEBPEMEHHO BHIMAET U3 CTPOA.

HanomHum, HakoHeL, YTO YCTaHOBKM, O60pyIJ,OBaHHbIe KanUNAApHBIMU pacLUMPUTENBHBEIMK YCTPOMCTBaMU, UMEIOT
NOHWMXEHHYIO 3anpaBKy U3-3a TOro, YTo BO BpeMA OCTaHOBOK KOMMpeCCopa AaBrieHne B KOHTYP€E BblpaBHUBaETCA U
BO3HUKa€ET ONacCHOCTb NepenoriIHeHNA ucnaputena, Kyaa XnagareHT nepetekaeT U3 KoHgeHcaTopa Npu oCTaHOBKax.

Mo3TOMy B YCTAHOBKAX € KAaNUITAPHLIMUM PACIIUPUTENbLHBIMMY YCTPOMCTBAMMU NEepeoxnaxaeHne He
MOXeT PAaCCMaTPUBATLCH KaK OnpeaensiloWmnii NoKkasaTenb AN OLeHKU NPaBUNbLHOCTU BENTMYUHDLI
3anpaBKu X1agareHToM.

TONbKO Ha OCHOBE 3KCNEPVMEHTa PEMOHTHUK CMOXET TOYHO YCTAHOBUTbL MOMEHT, KOrfa 3anpaska
Oyner gocratoyHOW. B cnydyae COMHEHUN PEMOHTHUKY NyuLLE BCETO Yepes HEKOTOPOE BpeEMS eLe
pas npubbITb HA MECTO paboTbl YCTAHOBKU HECKONBKO NO3Xe, YTOOLI Npu HEOOXO4UMOCTU AOBECTU
BENUYUHY 3anpaBku 4,0 Tpebyemon.

E) Npo6bnema 3ameHbl Kanunnsipa

K HecyacTblo MHOTAa Kanuinsp NONHOCTBLIO UMM YacTUYHO 3aKynopuBaeTcs. [NaBHBEIM 06pa3om 3TO NPOUCXOAUT nocrne
neperopaHus ABUraTens KOMNpeccopa WNu nocre peMoHTa KOHTypa, Koraa oH Gbin NpoBefieH ¢ OTCTYNNEHUSMU OT
npaur.

Ecnu kanunnap 3akynopex, B UCnapuTerb nonagaeT odeHb Mano Xugkoctu (cm. puc. 51.12). CnegoeaternsHo,
XONOAONPOU3BOAUTENBHOCTE NafiaeT, NEPErPEB OMEHL CUITLHO BO3PACTaET, Y FTEPMETUYHLIN KOXYX HarpeBaeTcs 10 OYEHb
BLICOKOI TeMNepaTyphl.
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BbICOKMIA neperpes

OvyeHb ropauoc BHumaHnune! TouHo Takne xe NPU3HaKN NoABNAKTCA Npn
Pucn yRANo

HexBaTKe XnajareHTa B KOHType. OfHaKo Npu HexBaTKe

Pyowa Ynano XnajiareHTa ero HefloCTaeT Takxe U B KOHAeHcaTope,
@ NnosToMy nepeoxnaxaeHue 6yaeT nnoxum. B mo xe

epeMs Npy 3aKynopeHHOM  Kanunnape HenocTaTok

XNajareHTa B WcnapuTene obs3aTenbHO

COMpoBOXAaeTcA ero W3bLITKOM B KOHAEHcaTope,

OBxuraiows [JrEmm iR NosTOMY NpU 3aKyNnopeHHOM Kanunnsape

FopAio e i nepeoxnaxaeHne BrOMHE HOpManbHOe.

Huzkan Xopowee nepeoxnaxaeHue Ecme ewye 00uH MpU3HaK, rMo3eosisiouuUl] 04eHb MOYHO
Xﬂaﬂonpou:!BOAHTeanO;Tb 51.12 YCTaHOBUTb HaBepHsika 3aKynopky Kanunnspa.
we. 1. [elcTBUTENBHO, NPK OCTaHOBKE KOMMpeccopa
[laBreHne B KOHTYpe AOMKHO BLICTPO BhIpaBHUBATLCSA. ECnU kanunnsp 3akynopeH, BbipaBHUBaHWE faBneHUuil B KOHTYpe
NpW ocTaHoBKaxX KoMnpeccopa GorbLue He NPOUCXOAUT (NPW YacTMUYHON  3aKyrnopKe BblpaBHUBaHUE NPONCXOAUT TEM
MefrneHHee, YeM curbHee 3abUT kanunnap).

BrumaHue! He cmewiueatime 3aKynopKy Kanuispa ¢ Hexeamkoil xnadazeHma.

Bcerzia MoOXHO NonbITarbca NPOUYUCTUTE Kanumnmnap, HanpuMep, €ero NPOAYBKOW cxaTbiM a30TOM BEICOKOTO [1aBIeHus B
HanpaBneHun, obpaTHOM NOTOKY XuAKocTH. MOXHO Takke rornpobogampe yKOPOMUMb Kanurisp Ha HEeCKObKO
caHmUuMempoe CO CIMOPOHbI 8x00a 8 He20, HafesACk, YTO Npobka HaxoAUTCA UMEHHO TaM 1 ByeT Takum obpa3om
nckrnoueHa (cMm. puc. 51.13). K coxaneHunto aTo 3a4acTylo He JaeT ycnexa W Torga kanunnap, Takxke Kak u
pacnonoXeHHbI BEILLE MO NMOTOKY (OUNLTP, 3@aMeHSAIOT (ecnu 661 hUNeTp COOTBETCTBOBANT CBOEMY Ha3Ha4Y€HWIo, Kanumnsap
He 3akynopwuncs 6bl).

Ecnu y Bac ecTb HOBbI Kanumnnsp, NOCTaBNEHHbI BaM
M3roToBUTENEM HEUCNPABHOIO arperara u B TOMHOCTU

Fae vaxoguTcs NpoGKa ?

COOTBETCTBYHLWiI 3aCOPEHHOMY Kanunnspy, onepayusa no T T T —
3aMeHe NPOW3BOAWTCA AOCTATOMHO NPocTo. OOHaKo ecriu ebi ? 2 2
Xomume caMu U320mosuUmb Karnunnisp Ors 3ameHbl, 3mo : :

MOXem cmamb UCMOYHUKOM — MHO20YUCTIEHHBIX Pue. 51.13

HenpusmHocmetll. B camoM fiene, ANSA AaHHol MOAEeny arperara
TOYHOE onpefieneHne pa3sMepoB Kanunnapa SBNAeTCA ANUTENBHOR 1 oporocTosLelt onepalueil, B 3BHauUTenbHO
CTeNeHU CBA3aHHOI ¢ NpoBefeHeM GONbLLUIONO YMCna UCNbITaHWuit (MOSTOMY UCNOMb3oBaHUe Kanunnsapa onpaeaHo
TONbKO B MaccoBOM W KpynHoOcepuiiHOM npouaBoacTee). Bonee Toro, ecnu kaxaas Mofienb AaHHON cepumn arperaTos
MMEET pasnuyHyio XOMnoAoNpPoU3BOAUTENBHOCTL, TO NapamMeTpbl UCNONbL3YEMOro B KaXA0M U3 Mofieneli kanunnapa 6yayT
TOXe pa3nuUYHBEIMKU (Mo ANWHE, a UHoraa W No AnaMeTpy).

HeonbITHLIV PEMOHTHUK OyAEeT AyMaTh, YTO [OCTaTOMHO UBMEPUTL ATIMHY U NAMETP 3aCOPUBLLETOCH Kanunnspa, 4Tobkl
M3roTOBUTb [ipYroi TOYHO Takol xe. Ecriv AinvHy kanunnspa u3aMepuTb [OCTaTOYHO NErKo, TO ONpeAerneHme AnameTpa,
Kak npaBuno, 6onee cnoxHas 3agava. B camom fene, cyljecTBYeT N0 MEHbLUEN Mepe AECATOK MuUnopasmepos
8HYyMPEeHHUX Ouamempos, 3aKroueHHbIX mexay 0,66 n 2,29 mm, a Takxe 0ecsmok HapyXHbix Ouamempos,
pacnonoxeHHblx Mexay 1,83 n 4,76 mm (cm. puc. 51.14)!

Bce, KT Korfa-nuéo yxe npoGoBarn TOMHO M3MEPUTL LUaMETP

. ":z" MUHUMY M Kanunnspa, nerko NoNMyT, UTO PEMOHTHUK, pacnornaras Kak
npoMey-
. m.mf,x ,,,a.fe_ MUHUMYM, faXe KarnmOpoBOYHLIM UHCTPYMEHTOM, CMOXET
Huti BHYTPEH- M3MePpUTb, 3a4acmyro npubnu3UMernsHO, TONBKO HapyXXHbIN
MX -
& * ;'r! anameTp. Ho 0riss 00HO20 U M020 XKe HapyXHo20 duamempa
E— cyujecmeyem 803MOXHOCMb 8bIMIONHEHUS Kanurnnspa ¢ pasHbiMu
0 026" 0.08"
0,66 MM 2. 29um 6HympeHHuUMU Ouamempamul 06wv OBMM  1zwu
(cm. puc. 51.15). — — —
Kayx MUHHMYM ° o o [2.4 L
10 npomexy-
— TOYHBIX AHaUE-
HHA HEPYHBIX 4mina 1,6mm 18Mmm
AMaMeTpoB —— — —
-
000
183mm 4.76MM B
Puc. 51.14 Puc. 51.15
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B camom pene, noctatouHo NnepenucTaTe KaTanory pasnmyHblX NoCTaBLYUKOB XOMNOAMITEHOro 06opyioBaHuWs 1
KOMMNIEKTYIOLYUX, YTOObI yOeUTLCA, YTO ANA Hapy>XHOro AnaMeTpa kanunnspa 2,4 MM BhbIMYCKaloTCs Kanunnsapbl ¢
BHYTpeHHUMMK fuameTpamm 0,6; 0,8 n 1,2 mMm. TOYHO TaK e Npu Hapy>KHOM AMaMeTpe 3 MM CYLLECTBYIOT Kanunnsapbl ¢
BHYTpeHHUMUK fuameTpammn 1,0; 1,51 1,8 mm.

Moamomy uzmepeHue OnuHbl U Hapy)XXHo20 Buamempa HUKOUM O0bpa3oM He MO)Kem no36osiumb
uszomoeums Ors1 3aMeHbl Kanusisap, Komopbit 6ydem pabomame MOYHO Makxke, Kak
nepeoHayasibHO yCMaHO6/1eHHbIU.

Tenepb, 4TOGLI M3YUUTL NOCNELCTBUS YCTAHOBKM HENOAXOAALLErO Kanunnspa, paccCMOTpUM B Ka4eCTBe NpuMepa
HebonbLol KOHANULMOHEP (CM. puc. 51.16), KOTopbIl BNorHe HOpMarbHO paboTaeT ¢ HYXHEIM KanunnspoMm.

Bozayx Ha Bxoge B ucnaputens umeeT Temnepatypy 20°C, 20°C 5 bap
maHomeTp HI nokasbiBaeT 6 6ap (To ectb 6°C ana R22), > (+5°C] Tenno
neperpes Ha BcackiBaloLell marnctpanu 5°C u TemnepaTtypa C——=—"
repMeTUYHOro Koprnyca BNoJyTHE HopMarbHas.
Ouenb
Ecnu ycTaHOBUTL CAMLLKOM ASNIMHHLIA Kanurnsap (Mnv Toi xe T ropavio
ATNUHEI, YTO U 32aCOPUBLLUUIACA, HO C MEHBLUMM BHYTPEHHUM i 11°C —
LVaMeTpoM), B UCNapUTENb HAaYMHAET NOCTYNaTh ropasfio
MeHbLLE XMAKOCTU, YEM paHee. GopMaanaﬂ paﬁo‘ra)
— —
3.26ap
zooc ( 50(:)
E roPAYd0 Puc. 51.16
C—=R—T
4 OBMMWIAIOLIE
(CI[EIHI{H]: roPaYyo MNoaTomy neperpee Ha BcackiBaloLyeil marucTpanu
P R I MOBLILLAETCS, AaBeHNe NCNaperns CUMBHO Nagaer, a
T} 15°C repMeTUYHBIN KOXYX YpeE3MEpPHO neperpesaeTcs (CM. pUc.
( Kanunnap cadwkom ) 51.17).
DAHHHEIH
QOO == +—
W HanpoTuB, ecnu yCTaHOBUTb CIINLLKOM KOPOTKMWIA Kanunnsp
(vnu Tolk e ANWHBI, YTO W 3aCOPUBLLMIACA, HO ¢ BONbLUUM
Puc. 51.17

BHYTPEHHUM AWaMEeTPOM), B UCNapUTenb HauMHaeT NocTynaTtb
ropasgo GorblLue XUAKOCTH, YeM NpU HOPMarbHOM paboTe (cMm.

puvc. 51.18).
Nippoynapu
. o §,8 Gap (+10°C)
B pesynbTaTte neperpeB Ha BcackiBaloLell MarncTpany NoHmKaeTcst 20°C NpoXNanHo
[0 OMacHo BENMYMHbLI (4YTO YpeBaTo BO3HMKHOBEHNEM MMAPOYLaPOB), C———D
IIH\lII.IllJIII\H_||I|II|_" o —y Te“no
aBIeHne ncnapeHus
A P I
NoBLILLAETCH M Temnepatypa FepMETUYHOIO KOXyXa CTaHOBUTCS T /
ropa3fno Hmxe HOpMaﬂbHOl?l. i{l““”" T “ 10°C _—
AL | W Kanunnap cammmam )
. [
Takum obpasom, Mbl ybeduriLich, Ymo, epsid 1l uMeem CMbIC/T opoTiam
caMoMy u3zomaerniueambp, Kanumnsp Ons 3ameHbl s ¢
3acopueLe2ocs.
Puc. 51.18
Iopaszdo nyyuie, ecriu ebl 3aKkaxkeme L320moeUmeriio MoYHO makxodl

JKe Kanunnsap, Komopbilh UCrnonb3yemcs UM rpu rpouzeodcmee daHHOL MOJesit X0rrodunbHo20 agpeaama.
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51.2. YIIPAXHEHME 2

MonpobyiiTe HaiiTM npakTuydeckuii  cnoco®, NO3BONAKLMIA B TOYHOCTU CKOMMPOBaTh MMEIOLUIACA Yy Bac 3TarloHHbIN

Kanunnsp.
ZWaRCweTd G- JlononHuTenbHO K Habopy 06bIMHBIX MHCTPYMEHTOB
EannoH CO CRATLIM 2300 XONOAUNbLYUKa B BaLLleM pacnopsikeHnn MMeeTcs 6anmoH  co
TaM MapkH R, ockawen- STanDHHLIA Ka- oKaTtelM  a3oToM Mapkn R (npefHasHayeHHbIM  Ans
HEIN PYUHLIM PEAYKTOROM Q @ nunnap UCMONb30BaHNST B XONOAMINBHON TEXHWKE, TO €CTb

~TRRIRIS

NONMHOCTLIO O6e3BO)KEHHbIM), [Ba MaHOMETpPa BLICOKOW

HLIMM BHY TREHHHMH AMameTpa-
H

BHYTPEHHUMMK guameTpamm (CMm. puc. 51.19).

OTtBer

{ P \ WOTKM KAMHNNAPOE € PAINHY- TOYHOCTU U GOMNbLLOK BEIGOP KanuinsipoB ¢ pasnuyHbIMY
8

BHavyane cpeaun pasnuuHbIX MMEIOLUXCA B BalUEM
Puc. 51.19 pacnops»KeHUN BHYTPEHHUX LMAMETPOB HYXHO BbIOpaTh TakoW,
KOTOpbLI B TOYHOCTU COOTBETCTBYET ANAMETPY 3TarOHHOIO
10 bar Kanunnsapa (ans sToro criefyeT UCMONb30BaTh KanuINApHbIA kKanuop),
3areM M3roToBUTb M3 HEro ONOPHEIN (6a30BkIi) Kanunnap Tol Xe ANVHGI,
YTO W 3TaroHHLIA KanuNnap, nocre Yero cobpatb MOHTaXKHYIO CXEMY,
OnopHLiI Aranonnu | NPEACTaBMEHHYo Ha pyc. 51.20 1 HacTPoUTb a3oTHEIV PeAYKTOP Takum
KanuRRAp KANMRNAP obpa3zom, 4Tobkl obecneunTb faeneHue 10 6ap Ha NepBOM MaHOMETpe.
Ecnu zBa kanunnsapa abcontoTHO OfMHaKOoBLI, Nepenay, flaBneHust Ha HUX
AP 6ypneTt 0643aTenbHO OAHUM U TEM Xe, MOTOMY YTO pacxof a3oTa Yepes
HUX OAUHaKOBEIA. B 3TOM crnyvae, NOCKONbKY STarnoHHEIA Kanunnsap
coobLyeH ¢ atmocepoli (M3buiTouHoe aaeneHne 0 6ap), NPOMEXYTOUHEINA
MaHOMETO LOIMKEH NOoKa3blBaTk 5 6ao (cm. ouc. 51. 21).

Puc. 51.20 Ecnu npomexxyTouHbIF MaHOMETP NoKasbIBaeT AaBrieHne Bhile 5 6ap, aTo
3HauUT, YTO CONPOTUBIIEHNE ONOPHOIO Kanumnnspa HUXe, YeM 3TarloHHOro,

TO ecTb NMBO OH Kopoue, NGO UMeeT GonbLUNA fuameTp (cM. puc. 51.22).

M HaobopoT, ecrnv NpOMEXYTOYHEIA MaHOMETPNOKa3EIBAaET  AaBrieHUe MeHblle 5 6ap, 3TO 3HaUUT, 4YTO

COMPOTUBIIEHME OMOPHOTO Kanunnsapa BhiLle, YEM STarloHHOrO,

crnepfoBaTernbHO ,0H MO0 ANUHHEE, MO0 MMEET MEHBLLUMIA AnaMeTp (CM. 10 bar Sbar

puvc. 51.23).

Mpopgomkum paccMoTpeHue NocrneaHero npumMepa...

Ecnu Tenepe ybpatb

10 bar 5.6 bar STanoHHBIA Kanunnsp u
@ HrDPAEIN @ »FRAONILITR 3aMEHUTb €ro Kanunmsipom,
STRTIRIN KOTOPBII [OMKeH BbITh Konuel Puc. 51.21

3TarioHHOro, NPpUYEM ASTUHY

Kanunnapa-konuu B3sTb NpegHaMepeHHo 6onblLUeit, YeM ANMHA STanoHHOro

Puc. 51.22 Kanunnsapa, To NPOMEXYTOYHbLIA MaHOMETP AOIMKEH NOKa3kbiBaTk AaBrieHne
Bbile 4,5 6ap, UMEBLLUXCH B NPeAbIAYLLEM Cly4Yae (eECrn STO He TakK,

3HaAYUT Kanunnap-Konua UMeeT crnnwkom GonbLUoin AnameTp), Hanpumep, 4,8 6ap (cm. puc. 51.24).

lNocne aToro cnefyeT NOCTENEHHO yKOopayMBaTh Kanunnap-Konuio 4o TEX NOp, Noka Noka3aHUs NPOMEXYTOYHOrO

MaHOMETpa BHOBb HE CTaHyT paBHbiMU 4,5 6apa (kak B NpegbiayLlem NpuMepe), NpudemM AaBrneHne Nnogaym asora

LOIMKHO NOoAAEPXUBATLCHA C NOMOLLBIO peflyKTopa Bce Bpems Ha ypoBHe 10 6ap.

Kak monbko npomexXymoyHbili MaHoMemp eHoeb nokaxem 4,5 6apa, amo obsizamenbHo 6ydem o3Havamb, Ymo

nepenad daeneHusi AP Ha Kanunnsipe-Konuu cmaJjl moYHO MakuM e, KaK Ha Kanussipe-amaioHe!

APdsbar AP 68 bar

10 bar 4.8 bar 10 bar 45 bar
OND[IHLIGE

FEGNLLTIN

—’m\_[

APSSbar AFASbar

APS5zbar APa8bar

Puc. 5.24 Puc. 5.23

Takum obpa3omM, MOXHO CKornupoeamsp 060l Kanunnsp-amarioH.

NMPUMEYAHUE: usbezalime ripumeHeHUs Kycavek (bokope3oes) Oris yKopaylieaHuss Kanurnnspa, mak Kak oHU
crirmowjuearom KoHey Karnurnspa e Mecmax omkychieaHusi. Jlyywe npocmo coernamb Hadpes mpybKu e xXeraemom
Mecme MOHKUM HOXO80YHbIM TO/TOMHOM, @ 3ameM epyyYHYIo OmMIIOMUIME OMpe3aeMblil KyCOK.
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52. YETBIPEXXOOOBOW CONEHONOHbBIU KINAMAH OBPALLEHUA
LIUKIIA

Bo Bpems nepBoro HehTAHOro kpuauca 1973 roga pesko BO3pOC CNpoc Ha yCTaHOBKY BOMbLIOro Yncna TennoBbIX
HacocoB. BOMbLIMHCTBO TEMNOBLIX HACOCOB 060pYZ0BaHbl YETHIPEXXOLOBLIM CONEHOMAHEIM BEHTUIEM 06 paLyeHus
LMKra, ucnoneayembiM nubo ANs nepeBofia Hacoca Ha NETHUIA pexnm (oxnaxaeHue), Nnbo ANs pasMmopaxuBaHus
HapyXXHOI 6aTapeun B 3MMHEM pexnmMe (Nogorpes).

MpeaMeTOM HacTOSILLEro pasaena ABNSETCs UsyyeHne paboThl YETHIPEXXOAOBOIO CONEHOMAHOMO KnanaHa obpalyeHus
yukna (V4V), ycTaHaBnMBaeMoro Ha GONbLUMHCTBE KIacCUYeCKUX TEMMOBLIX HACOCOB TUNa «BO3AYX-BO3AYX» C LiENbIO
3(hpeKTUBHOIO ynpaBneHnsi HanpaBneHUAMW ABUKEHMUS NOTOKOB.

A) Paborta V4V

Bcerpa HarHeraHue

MNayunm cxemy (cMm. puc. 52.1) ogHOro 13 Takux KnanaHoB, COCTOSALLENO U3
60onbLUOro HYETHIPEXXOA0BOMO MMABHOIO KranaHa 1 Marnoro TPexXXo[0Boro
yNpaBrsAloLero KnanaHa, CMOHTMPOB&HHOTO Ha KOpPMycCe rMaBHOro KnanaHa.

B gaHHEbIil MOMEHT Hac MHTEPECYET MaBHEIN YeTbIpEXKaHalbHbIA KrianaH.

BHauyane oTMeTuM, YTO M3 YETHIPEX LUTYLLEPOB IMaBHOMOo KnanaHa Tpy HaxoaaTCs
PSLOM ApYr € APYrom {fipuyenM ecachiearoujas Masucmparib KoMpeccopa eceada
CoedUHSIemCsi CO CPEOHUM U3 IMUX MPex Wmyyepos), a YeTBEPTEIN LUTYLIEP OAWH
HaxoAUTCA C APYroi CTOPOHEI KNanaHa (K Hemy eceada nodcoeduHsemcs
HasHemaiouasi Maalicmparib KOMIpeccopa).

3amMeTUM Takxe, YTO B HEKOTOPLIX Mogenax VAV wrylep BcacbiBaHUSA MOXET
ObITb CMeLeH OTHOCUTENBHO LiEHTPa KnanaHa.

OpHako HarHeTawas (nos.1) u BcacbisaroLyas (nos.2)
maructpanu komnpeccopa BCEIMOA nogknoyaloTcs Tak, Kak
Pue. 52.1 yKasaHo Ha cxeme puc. 52.1.

BHyTpu rmaBHOro knanaHa coobLyeHne Mexay pasfuyHElMU kaHanamu
obecneymBaeTca C NOMOLYbLIO NOABMKHOrO 30510THMKa (N03.3), CKONb3sILLEero BMecTe ABYMS NOPLUHSAMY (no3.4).

B karxaom nopLuHe npocBeprieHo HebonbLloe oTBepCTUE (N03.5) U, KpoMe TOro, KaxkAbllA NOPLUEHb CHAbXEH UrMoii
(no3.6).

HakoHel, B KOpnyc rMaBHOro KrnanaHa BpesaHbl 3 kanunnapa (no3.7) B MecTax, NokasaHHbIX Ha puc. 52.1, koTopkle
COeJUHEHEI C YNPaBrALYUM 3rEKTPOKIanaHoM.

Kaxxablil npeacTaBrneHHbIA HaMKU anemMeHT npu pabote VAV nrpaeT cBoto porb. To ecTb, ecnun XoTs 6bl OAUH U3 3TUX
3MNEMEHTOB BLIMAET U3 CTPOS, OH MOXET OKasaTbCH NPUYMHOI O4eHb TpyaHO OOHapyXMBaeMoii HENCNPaBHOCTH, ECIU HE
M3YUUTb B COBEPLLEHCTBE NPUHLMN paboTel knanaHa.

PaccmoTpum Tenepe, kak paboTaeT rmaBHbIiA Knanaw...

Ecnu V4V He cMOHTMpPOBaH Ha yCTaHOBKe, NpW nofaye HanpsXXeHUA Ha anekTpoknanaH Bel byieTe oxuaaTb OTYETINBOIO

Lenyka, HO 30/10MHUK He cOeuHemcs. [1eCTBUTENLHO, YTOObI 30MOTHUK BHYTPUW MaBHOro KnanaHa CABUHYJICA,
abcontoTHO HeobxoauMo obecnevynTb B HEM pasHoCTb AaBneHuii. Novyemy Tak, Mbl ceiivac yBuamm.
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HarneTarowaa PHar n BcackeiBatolyas PBcac marncTpany kKomnpeccopa Bcerfa NoAKMoYeHEl K IMaBHOMY KanaHy Tak, Kak
nokasaHo Ha cxeme puc. 52.2. B gaHHulil MoMeHm Mbl cmodernupyem pabomy mpexxod08020 yripaerisouieao
aneKmpoKiarnaHa ¢ NoMouwbio 08yx pyyYHbIX eeHmuriell: O[HOro 3akpuiToro (No3.5), a gpyroro OTKpLITOro (nos. 6).

B yenmpe enasHo20 knanaHa PHar pa3BrnBaeT ycunus, feicTeyiolue Ha 06a NopLUHA OQWMHaKOBO: OAHO TonKaeT
30M0THUK BNeBo (No3.1),Apyroe BhpaBo (No3.2), B pe3ynetate yeeo oba amux ycunus e3alMHO
ypaeHoeeLuugaromcs. HaromHumM, Ymo 6 0O0LIX MOPLIHSIX MPOCEePIeHbl MarleHbKUE OmeepCmus.

CnepoBatentsHO PHar MOXeT npoxoAuTe Yepes 0TBepCTUE B FIEBOM NOPLUHE, U B NOSIOCTY N03.3 No3agn feBoro NopLUHA
TakXe ycTaHoBUTCHA PHar, KoTopoe ToNKaeT 30510THUK BNpaso.

HardeTawian
MarucTpank

@@n

I
- Prar

e

Poxr

—

3akpsIiTO OTKpkITO

BecachiBaroulan
marucTpans

Pmt P.nc:
b

—
Borsuoe yourve: v Marme yoryve
oo edemanpaso

Puc, 52.2

Harnerarowan
MarMcrpana

Wi 3aKphiTo
BecacuiBaroiwan

mMarucTpanks

OTKRPBLITO

Pnnr: Pmr
» ¢
Barre yrovs Bormuce yownse
SoromHUN UCRIMerpxann

Puc. 52.3

KoHeuyHo, ogHOBpeMeHHO PHar NpoHUKaeT u Yepes oTBepcTueE B
npaBoM MOpLUHE B NOSOCTL No3agun Hero (no3.4). OgHako NOCKOSbKY
BEHTUINb 6 OTKPLIT, @ AMaMeTp Kanunnspa, coeOUHsoW,e20
noJsiocmb no3.4 ¢ ecacklearoujell Mazucmpanbio 2o0pa3do
6onkbwe OJduamMempa omeepcmusi € NopuwiHe, MOreKyrbl rasa,
npoLlefLLne Yepes OTBEpCTUE MIHOBEHHO OyayT BCOCaHEl BO
BcacblBatoLyto MmarmcTpanb. [o3Tomy faBneHue B NONocTh no3agn
npaBoro nopLuHs (nos.4) oyaet paBHO faBneHuno PBcac Bo

BCacbiBaloLyeil MarmcTparnu.

Takum o6pa3om, 6onee MoLyHasa cuna, o0ycrnoBneHHas LeicTBuem
PHar, 6yfeT HanpaeneHa crieBa HanpaBo U 3acTaBUT 30510THUK
nepemMecTUTLCS BNpaBo, coobLyas HarHeTatoLyto MarucTpars ¢
neBLIM LUTYLiepoM (No3.7), a BcacklBaloLyto MarucTparbs ¢ NpaBbIM

wTyyepom (nos.3).

Ecnu Tenepb PHar HanpaBWTe B NONocTb N03aAn NpaBoro NOpLUHA
(3aKpbITe BeHTUNb 6), a PBcac B NonocTb No3aan nesoro NOpLUHS
(OTKPLITE BeHTUNB 5), To Npecbnagallee ycunve dyaet
HanpaBneHo crnpaBa HaneBo U 305I0THUK NepeMecTUTCs BIeBo, (CM.

puc. 52.3).

Mpwn aTom oH coobLyaeT
HarHeTalLLylo Maructparnbs C
npaBbIM LUTYLlepom (no3.3), a
BCacbIBaloLLylo MarmcTparbs ¢
JeBLIM LUTYLEepOoM (no3.7), mo
ecmb 8 moyHocmu Haobopom
110 CpaBHeHUIo C NpeldLICy LM
eapuaHmom.

HanomHum, uyto
nepemMelleHue 30MoTHUKA
npoucxoauT noa AeMCTBUEM
pa3sHOCTu Mexay
3HayeHusimu PHar u PBcac.

KoHeuHo, ncnons3oBaHue AByxX
PYYHEIX BEHTUNEN Ans
obpaTtumocTn paboyero yukna
npesycMmaTpuBaTh Henb3as.

Mo3ToMy ceityac Mbl NPUCTYNUM K U3YHEeHUNI0 TPEXXOAO0BOMO YNpaBnsioL|ero
aneKTpoknanaHa, Hanbonee NoAxXoAALLero Ana aeToMmaTusauum npolecca obpalyeHus

yukna.

HARPAIKEHKE CHAO

Pacoe 3AKPBIT

RATPANEHKE NOJAHD é

=

Kavan

3aKpLIT Prcar

Otwumii BLIX0A BCerga
OTKPLIT ¥ COSAMHEH €
AOROCTLI0 BCACLIBAHUA

Puc, 524

Mul BUugenu, 4to nepemeLyeHne 30N0THUKa BO3MOXHO TOSTBKO B TOM Cllydae, ecrin CyLecTBYET pasHOCTb Mexay
3HauyeHuamMM PHar u PBcac. Ynpaenawowuin Tpexxo[40BOW arieKTpoknanaH npegHasHavyeH Tonbko ANa Toro, YTOOLI
CTpaBuUTb AaBlneHne nun6o us ogHoit, nnbo na3 Apyroii NosIocTy nogaun nopLUHe rnaBHoro knanaxa. Noatomy
ynpaensawowmii anekTpoknanax 6yneT MMETb OY€eHb HebonbLune pasmMmepbl N 0OCTaeTCA HeM3MmeHHbIM And TtobbIX

ANaMeTPOB MMaBHOro KnanaHa.

LleHTpanbHbIN BLIXOA 3TOro KnanaHa siBnseTcs o6LUM BLIXOAOM U COEAMHAETCS € NOMNOCTHIO BcackiBaHuA (cM. puc. 52.4).
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Ecnu HanpskeHne Ha O6MOTKy He NofaHo, NpaBLIil BXOA 3aKpbIT, a J1EBLINA COO6LL|6H C NONOCTLIO BCcackiBaHmA. U
HanpoTuB, Koraa Ha O6MOTKy nofaeTcsa HanpsXXeHne, NpaBblii BXOA, COO6LL|6H C NOSIOCTLIO BCACkIBaHWSA, a SEBLIN 3aKpPLIT.

M3yuum Tenepb NpocTeMni XONOAUNbHBINA KOHTYpP, 0OOpyaOBaHHbIN YETbIPEXXOAOBbIM knanaHom V4V (cm.
puc. 52.5).

ObmoTKa ANEeKTPOMarHuTa ynpaensoLero sriekTpokianaHa He 3anMTaHa W ero neBblii BXOA, COO6LL|66T NonocCTb MaBHOIo
KnanaHa no3agu NeBoro NOPLUHS 305I0THUKA C MarucTpariblo BcacbiBaHUSA (HanoOMHWUM, YTO AMaMeTpP OTBEPCTUSA B NOPLUHE
ropasfo MeHbLUe AnameTpa Kanunnapa, COeAMHAIOLEro MarucTpanks BcackiBaHWA C rMaBHLBIM KranaHom). [osTomy B
NosIoCTY rMaBHOMO KNanaHa cne.Ba OT JIEBOro NOpLUHSA 30S5I0THUKa yCTaHaBnmBaeTcsa PBcac.

lMNockonkeKy cnpaea OT 30S5I0THMKa NPU 3TOM YCTaHaBnmnBaeTcs PHar, nog
LeCTBUEM Pa3HOCTU AaBMNEHUA 30M0THUK PE3KO NEPEMELLAETCH BHYTPU
rMaBHOIo KnanaHa BNeBoO.

Locturiys neeoro ynopa, urna nopLuHA (nos. A) nepekpbiBaeT
OTBEpCTUE B Kanunnsape, CBA3LIBaAIOLLEM JIEBYIO MNONOCTL C NOMOCTHIO
PBcac, npensaTcTByst TeM caMblM NMPOXOXAEHMIO ra3a, Tak kak B 3TOM

Tenepb HET HeobxoaumocTu. B camom fiene, Hanumuue NocToOSHHOM
Mcnapurens KompeHeaTop yTeukn Mexay noroctsmum PHar n PBcac MOXET okasblBaTb TOJBKO
— BpeAHoe BnusiHne Ha paboTy komnpeccopa (cM. pasdern 22.5 Cruwikom
L AR — cnabebill komnpeccop. [pakmuyeckue acnekmel yCmpaHeHUst
Kerwwrogis TP HeucrpagHocmu.). 3aMeTUM, YTO fiaBrieHne B NEBOI NONOCTU FNaBHOMO

KfanaHa npu sTOM BHOBb JOCTUraeT 3HavyeHns PHar, HO NOCKONLKY B
NpaBoii NOFIOCTU TaKXe YCTaHOBUOCH PHar, 3010THUK 6ornbLue He

Puc. 52.5 CMOXET NBAMEHUTBL CBOEIO NMONOXEHUA.

Tenepb 3anOMHUM Kak crnefyeT pacnosioXeHUe KOHAeHcaTopa U
ncnapuTens, a Takke HanpaBfeHne ABUXKEHUSA NOTOKa B KanuingpHOM paclUMpUTENBHOM YCTPOWCTBE.

[Neped mem, kak npodorpKuUmMb YmeHue, nornpobytime rpedcmasLime, 4mo 6ydem npoucxodumsp, ecrii Ha 0BMOMKY
a/IeKmpoMazHUMHO20 KrianaHa nodamb HanpsKeHue.

IMNpu nopaye anekTponuTaHus Ha oOMOTKY aMneKTpokanaHa npaBas
NnornocTk MMaBHOrO KnanaHa coobLyaeTcs ¢ MarncTparkio BcacklBaHusa U Peca:
30NOTHUK pe3Ko nepemeLlaeTcd Bnpaso. [oiasa [o ynopa, urna nopLuHs ?
npepbiBaeT OTTOK raza B Maructparb BcachiBaHWs, NepekpbiBas
OTBEpCTUE Kanunnsapa, COEAUHAIOLLErO NpaByto NOJIOCTb [MaBHOMO
KfanaHa ¢ NoslocTLio BcackiBaHusA. B peaynbTaTe nepemeLyeHus
30M0THUKa HarHeTaloLas MarmcTparnb Tenepb HanpaBreHa K 6LiBLueMy
ucnapuTento, KOTOPLIA cTan koHAeHcaTopoM. TOYHO Tak e ObiBLUMIA
KOHZEHCaTOp CTan UcnaputensamM 1 BcackiBalolasi MarucTparb Tenepb
nofcoeAuHeHa K HemMy. 3aMeTUM, YTO XNafareHT B STOM Cryyae ABUXETCA
yepes kanunnap B o6paTHOM HanpaBneHun (M. puc. 52.6).

Hanprwenwe

UTo6bl n3bexarb oLnMboK B HasBaHUSAX TENNOOOMEHHMKOB, KOTOpLIE MO
odepenmn CTaHOBATCH TO UCMapuUTereM, TO KOHAEHCATOPOM, Jyulle BCEro
Ha3blBaTb UX Hapy»HoW 6aTapeell (TennooOMeHHUK, pacnonoXeHHbI BHe
NoMeLLeHUs1) U BHyTpeHHel BaTapeeli (TENNOOOMEHHMK, pacnoNoXeHHbINA
BHYTPY NOMELLEHUS).
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B) OnacHocTb ruapoyaapa

Mpn HopmarnbHoW pa60Te KOHAEeHCaTop 3anoJyiIHEH XXUAKOCTLIO.
OpHako Mbl YBULAENM, YTO B MOMEHT O6paLL|6HI/IF| LiMKI1a KOHAeHCcaTop
NpakTU4EeCKU MTHOBEHHO CTaHOBUTCH Ucnaputenem. To ecTe B STOT
MOMEHT NoABNAETCA ONaCHOCThL NonagaHuAa B KOMMNpeccop 6onbLUoro
KONU4YeCTBa XULKOCTU, Aaxke ecni TPB NOMHOCTLIO 3aKPbIT.

Bo n3bexaHne Takoli onacHoCTU HEOOXOAMMO, Kak NpaBuno, Ha
BcacklBaloLLeil MarucTpanu komnpeccopa ycraHaBnmBarb
OTAENUTEND XUAKOCTU (CM. puc. 52.7).

OTaenuTenb XUOKOCTU CKOHCTPYUPOBaH Takum o6pa3om, YToOb! B
cny4Yae BO3HUKHOBEHWS HaMmblBa XUAKOCTU Ha BBIXOAE M3 ITaBHOro
KnanaHa, rmaeHeIM o6pa3om, Npu o6palieHun LUukna, He AoNyCcTUTb
ee nokasaHus B Komnpeccop. XXUAKOCTb OCTaeTcs Ha JiHe
OTAENUTENS, B TO BpeMs Kak 0TOOp AaBrieHnst BO BCaChIBaloLLyHo
MarucTparnb NPOM3BOAUTCS B €r0 BEPXHEN TOUKE, YTO NONHOCTBIO
WCKITloYaeT onacHOCTb NonagaHunsa XUAKOCTM B KOMNpeccop. BmecTe
€ TeM, Mbl BULENU, YTO Macro (a crnefoBaTeribHO, U XXUAKOCTb)
LOIMKHO MOCTOAHHO BO3BpaLyaTbCsl B KOMNPECcop Mo JIMHWUK
BcacbiBaHUsA. UToGbI flaTb Macrly Takylo BO3MOXHOCTb, B HUXKHEN
YyacTun BcacbiBaloLlero naTpybka npefycMmaTtpuBaeTcs
KanmopoBaHHOe OTBepCTUE (MHOraa kanunnap). Koraa XuakocTb

Omnewtens
HROCTH

Hawoaap
1 mompaTa
Macna

™~
Otacperhe

BOIBpETS
e

Puc.52.7

(Macno unu xnagareHT) 3agepKUBaeTCA Ha AHE OTAENUTENS XULKOCTU, OHa Yepes KaJ'II/I6pOBaHHOE oTBepCTUNE
BCacblBaeTCA, MeAJIeHHO U NOCTENEHHO BO3BpaLladaChk B KOMMNPECCOP B TaKNX KoJinyecTBax, KOTOPbl€ OKa3biBalTCA

HeLOCTaTOYHbIMU, YTOOLI NpoBECTU K HeEXenaTerbHbIM nocneacTtBNAM.

C) Bo3amMmoxHbIe HeMCNPaBHOCTU

OfHa 13 caMblx CIIOXHBIX HEMCNpaBHOCTER knanaHa V4V cBfizaHa C cuTyaumeit Koraa 30M0THUK 3aKMHMBAET B

NPOMEXYTOUHOM MOSOXEHUK (CM. puc. 52.8).

B aTOT MOMEHT Bce YeThIpe kaHarna cooblyatoTcss mexay coboi, 4To
npvBoRMT K boriee unu MeHee MofTHOMY, 8 3aBMCMMOCTH OT
NONOXEHUS 30510THWUKa NPW 3akIMHMBaHUK, NEPENYCKY rasa u3
MarucTparny HarHeTaHusA B NOJOCTE BCaCkIBAHMWS, YTO
COMpPOBOXAAETCA NOSBIEHUEM BCEX NPW3HAKOB HEWUCNPaBHOCTU
TUNa «CNULLKOM cnabblii KOMNPECCOP».  CHIMKEHMIO
XONOAONPOU3BOAUTENBHOCTH, NaZlEHUIO faBNEHNA KOHA EHCaLMK,
pOCTY LaBneHus ncnapenus (cm. pasden 22. Criutukom criabelll
KOMIpeccop.).

Takoe 3aKNMHUBAHUE MOXET NPOU3ONTU Cry4aiiHo 1 0BOyCcroBneHo
OHO CaMOil KOHCTPYKLUUEN IMaBHOro KranaHa. 5 camom derie

30NOTHMK OLTAHABRKEAETCA B NPOMEMYTOTHOM
NonoMeHWNn

= MarucTpanst BCathigatus ¥ RArHeTarva
cooBiieHsl Mexay cobok

Puc.52.8

TOCKO/TBbKY 30ITOMHUK UMeerm 803MOXHOCME C80600H020 repeMeLyeHUss eHympU KiianaHa, OH Moxem cOeUHYmbCs U
8Mecmo moeo, ¥mobbl Haxo0umbCs y 00HO20 U3 YIIopoe, OCMambCs & POMEXYMOYHOM MOSIOXEHUU 8 pe3yrnbmame
eubpayul unu MexaHu4Yeckux ydapoe (Hanpumep, nocne TpaHcnopTUPoBKK). Ecnu knanaH V4V eLye He yCTaHOBIEH I,
crnefoBaTernbHO, ECTb BO3MOXHOCTb NOAEPXaTk €ro B pykax, MOHTaXHUK o6A3aTenbHO JOIMKEH NPOBEPUTE NOJTOXKEHUE
30110THUKA, 3arNsHYB BOBHYTPE KianaHa Yepesa 3 HIDKHUX

1 1 1 otBepcTus (cM. puc. 52.9). Takum o6pa3om ,0H CMOXET
] OYeHb NPOCTo 06eCnNeYUTb HOPMAarTbHOE NOOXEHMWE
30510THUKA, MOCKONbKY NOCIe TOro, kak knanaH Oyaet
Ly - BN npunasH, cMompemsb 808HyMpPb CIMaHem CIUWKOM
1t Tl i it noaodno!
4 eec b 44 oeo "k
A Ecnn 30N0THUK pacnonoxeH HenpaBunbHoO (puc. 52.9,
AA OA = HET npaBas ¢urypa), ero MoxHo 6yfeT NPMBECTU B XeNaemoe
Pue.52.9

COCTOAHUE, NOCTYKMBasA 0AHMM KOHLIOM KnanaHa no

hepeBAHHOMY 6pyCKy UIK KycKy peauHbl (cm. puc. 52.10).
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Hukorga He cTy4nTe KnanaHom O METarNMMYECKYIo feTarb, Tak Kak Npu 3TOM Bbl PUCKYETE NOBPEANTb OKOHEYHOCTD
KnanaHa unun coBcem ee€ pas3pyLinTb.

C NOMOLLbIO STOTO OYeHb NMPOCTOrO NpHeMa Bbl CMOXETe, HanpuMep, YCTaHOBUTL 30M0THUK KnanaHa V4V B nonoxeHue
oXNaxaeHus (HarHeTalLas MarmcTpalib COOOLaeTCs ¢ HapyXHbIM TENNOOOMEHHVKOM) NpKW 3aMeHe HeucnpaBHoro V4V
Ha HOBBI B peBEPCUBHOM KOHLMLUMOHEpPE (€CnW 3TO NPOMCXOAUT B pasrape neTa).

MpPWYUHOI 3aKIMHYBAHUA 30NTOTHMKE B NPOMEXYTOYHOM NOJIOKEHUU MOTYT ObITh TaKXe MHOTOYMCTEHHbIE [edeKTb
KOHCTPYKLWW ITIaBHOMO KnanaHa W BCoMOoraTernbHOro snekTpoknianaHa.
Hanpumep, ecnu Kopnyc rMaBHOro KnanaHa Obin NOBPeXA4eH NpW yaapax U nomy4yun

Ynapui
aedopmanumio B LUNUHLPVYECKOIA YacTw, Takas gedopmanusa byaeT npensaTcTeoBaTb IACTARMRIOT
cBO6GOHOMY NepeMeLLEHNIO 30MOTHMKA. HTOTHHE

OHYEKATLCH

OAWH 1M HECKOSBKO KanunsapoB, COEAMHAIOLLMX NOSIOCTU [FaBHOMO KnanaHa ¢
HU3KOHaMOPHOM HYacTbio KOHTYpa, MOMYT 3aCOPUTLCA UMW NOTHYTECA, YTO NpUBEAET K
YMEHbLUEHUIO NX NPOXOAHOIo ce4yeHnAa U He No3BorinT obecneymnTb OCTaTOMHO
6bICprII7I C6pOC OaBneHusa B NOSIOCTAX NO3aau NOPLUHENR 30MOTHWKA, HapyLwasa Tem

Bvarnea Ha caMbIM €ro HopmMarbHyto paboTy
fepaenmmie (HanoMHMM eLye pas, 4To JUameTp

gz S = 3TUX KanUnnsipoB JoIKeH ObiTb
[FHI H—]EU# [,—LII rl-]z—% " cyljecTBeHHOBOMbLLE frameTpa o H AR
P T MR MW

Hengrapie1.Hi ¥C1UHNE Icn OTBEPCTUiA, NPOCBEPIEHHBIX B

n : Cepaeynmn "~ Hepepanuniii Hpye nan
T KEXOM 3 TOpLUHET) T A
CONTRE (CTBYET HOMUIHLTYY Cnepbl Ype3MepHOro nepexora Ha

ta o Pcnawnicn Kopryce KranaHa 1 NioxXoi BHELUH WA | Puc. 52.10
prIgs RAMELIR | BMA NasHbIX coepmHeHit SBNSOTCH OBBLEKTUBHLIM NOKasaTenem
l KBanuukaLum MOHTaXKHUKA, NPOU3BOAMBLLENO NaiiKy ¢ NOMOLLbIO
rasoBoii ropernky. [eiicTBUTENBHO, BO BpeMs Naiiku cregyeT
Puaae o obs3aTenbHO 3alyULaTb KOpNyc rMaBHOro KanaHa oT HarpeBaHus,
I_"_L —I o6epTbiBaa ero MOKpoii TpANKo UM cMoY€eHHoI acbecToBol
L} Caporan megenza | Bymaroii, Tak Kak NOPLUHU M 30MOTHUK CHABXKEHBI YMNMOTHAIOLL UMM

Preac OAHOBPEMEHHO YNyULLIAIOT CKOMBXEHUE 30MOTHWKa BHYTPU KnanaHa.
Carcana P - Mpu naiike, ecnu Temnepatypa HenoHa npesbicut 100°C, oH
upessiepionn Knnang yTpauMBaeT CBOM CNOCOBHOCTU repMeTMsaLuy U aHTU PUKLMOHHBIE
mepeko A | xapaktepuctukm, npoknagka nonyvaeT HenonpaeuMble NOBPEXAEHMS,
4TO CMMBHO MOBEILLAET BEPOSTHOCTE 3aKMMHUBAHUA 30M0THUKA Npw
NepBoOi Xe NOMNBITKE NEPeKnyeHns
KnanaHa!

.
}P"IT . Al Meay Poae 0 HEANoHOBEIMK  (hTOPONNACTOBLIMU) KOMbL@aMK, KOTopkble
F \

Puc. 52.11

HanomHuM, 4To GLICTPOE NepeMeLleHMe 305I0THUKA NpK oOpalleHnn LUKIa NpoUCXOaUT Mo AeiiCTBUEM PasHOCTU MeXIy
PHar n Pecac. CnegoBaTenbHo, NepemMelleHne 30M0THMKa CTaHOBUTCS HEBO3MOXHBIM, €CINK 3TO PasHoCTb AP crivikom
mana (06bIMHO ee MUHUMArIBHO A0NYCTUMOe 3HaYeHWe cocTaBnaeT okono 1 Gapa). Takum o6pasomM, ecnu ynpaenstoLui
aneKTpoKnanaH 3afeiicTBYeTcs Toraa, korga nepenay AP HegocTaTodeH (HanpuMep, Npu 3anycke KOMNpeccopa),
30MOTHUK He CMOXET GecnpensiTCTBEHHO NepeMeLaTbCsi M NOABISETCS ONacHOCTb €ro 3aKMUHUBaHMUS B MPOMEXYTOYHOM
NONOXeHUH.

3aefaHue 30MOTHMKa MOXET Takxe NPOUCXOAUTbL U3-3a HapyLLEHW B paboTe ynpaBnsioLlero anekTpokianaHa,
Hanpumep, Npu HeJOCTAaTOMHOM HaNPSXKEHUU MUTaHUSA UM HEMPaBUITBHOM MOHTaXe MeXaHU3Ma afeKTpOMarHuTa.
3amMeTnM, YTO BMSITUHBI Ha cepiedHMKe areKTpoMarHuTa (BcrencTBue yaapoB) Unu ero aecgpopmauus (Npu pascopke unm
B pesynbTaTe NageHus) He NO3BONSIOT 00eCneunTs HOPManbHOE CKONbXeHUE BTYIKU CeprieqHMKa, YTO TakXe MOXET
NPUBECTM K 3aefaHIo KranaHa.

He nuIUHEe HaNOMHUTB, YTO COCTOAHWUE XOMNOAUIBHOrO KOHTYpa foMmkHO 6bITh abconoTHo 6eaynpeyHbiM. B camom aerne,
€crnn B 0OEIMHOM XONoAUSIEHOM KOHTYpPE KpaiiHe HeXernaTenbHO NPUCYTCTBUE YacTUMEK MefW, CreIOB NPUMNOS Unu
¢nioca, To ANA KOHTYpa C YETLIPEXXOAOBLIM KranaHoMm TeM 6ostee. OHU MOTYT 3aKIMHUTL €r0 UIU 3aKynopuTk OTBEPCTUSA
B NOPLUHAX M KanunnapHble Kanankel knanaHa V4V. lNosmomy nipexde Yem rpucmynumb K 0eMOHmaKy uniu cbopke
makoe0 KoHmypa, nocmapalimeck npodymampe MakcUMyM rpedocmopoxHocmell, Komopbie bl OOrBKHbI COBmoCmU.
HakoHeL, nog4yepkHem, uTo knanaH V4V HacToATENbHO pEKOMEHAYETCA MOHTUMPOBATL B TOPU3OHTaNEHOM MONOXEHUN,
uTOObI N3beXaTh Aaxe HE3HaUYUTENBHOMO ONyCKaHWUA 30JTI0THUKa Moy AeliCTBMEM COOCTBEHHOMO BECA, TaK KaK 3TO MOXET
BbI3bIBaTb NOCTOSHHBIE YTEYKUN YEPES UMY BEPXHErO NOPLUHSA, KOra 30MOTHUK ByIET HaxoAUTLCHA B BEPXHEM MOJIOXKEHUN.
BoaMoOXHEIE NPUYMHEI 3aKNTMHUBaHUS 30510THMKa NpefcTaBneHbl Ha puc. 52.11.
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MNepen Tem, kak TpeboBaTb OT kNnanaHa V4V HopmarnbHol paboTel, PEMOHTHUK AOFMKEH BHaYane obecneunTs yCcrnoBust
aTOl paboThkl CO CTOPOHLI KOHTYpa. Hanpumep, HepocTaTok xfagareHTa B KOHTYpe, obycnoBnveas nageHune kak PHar, Tak
n Pecac, moxeT noernevb 3a coboil cnablin nepenag [P, HefocTaTouHbI Ans cBo6oAHOro 1 NonHoro nepebpoca
30OTHUKA.

Ecnu BHelwHwniA Bug V4V (oTcyTCTBUE BMATUHLI, CIIEAOB YA, APOB W Neperpesa) NpeAcTaBNAeTCca yA0BNETBOPUTENEHBIM U
€CTb YBEPEHHOCTL B OTCYTCTBMU HEUCNPABHOCTEN anekTpoobopyoBaHUs (O4EHb YacTo TakMe HeUCNpaBHOCTM
npunuckiBaloT knanaHy V4V, Toraa kak pedb WAET TONbKO 0 AedeKTax 3NEKTPUKN), PEMOHTHUK LLOIPKEH 3a4aTbCA
CrnenyoLMM BONPOCOM:

K kaxony mennoobmennixy (6HympeHHeMy il HapYy#CHOM)Y) OOAHCHA HOOXOOUNs HACHEMAIOUCS
MA2UCHpaii KOMAPECCopa Ul 8 KAKOM HON0JCEHIe (CApaea il cie6a) O0IHCeH HAXOOUNbCs
S0JOHIHIK HPU OQHHOM peJictive pabonsl YCMAHOBKN (HA2pes 11l OXAANCOeH Ie) I OQHHOT ee
KOHCMPYKYUl (Hazpee 111l OXAaxcOeHte npil 00eCmOYeHHOM YRPAGIIon|eM 1eKmporianane)?

¥nap rac1asaser
WO THAK CMEHH L
noJaoKende

Korzia peMOHTHUWK yBEpPEHHO onpefAenun Tpebyemoe HopMaribHOe NoSoXeHne
30510THUKa (CnpaBa WNu crieBa), OH MOXET NONbITaTECA NOCTaBUTL €r0 Ha MECTO,
cnerka, HoO pe3Ko NOCTYKMBas Mo KOpnycy rMaBHOMo KranaHa ¢ TOW CTOPOHHI, T4e
LOIMKEH HaxOAUTLCA 30JTOTHMK, KUAHKOW MU lepeBAHHBIM MOJIOTKOM (ecnn y Bac
HET KUAHKU, HUKOTZJa HE MPUMEHANTE OObLIYHEIA MONOTOK UM KyBarngouky,
npeaBapuUTENBHO HE NPUIOXUB K KnanaHy AepPeBSHHYIO NPOCTaBKy, UHaYe Bbl
PVCKYETE CEPLE3HO NOBPEAUTL KOPNYC KNanaHa, cMm. puc. 52.12).

B npumepe Ha puc. 52.12 yOap KusiHKU cripaea 3acmaerisiem 30/10MHUK
nepemecmumMbCs enpaeo (K coxarneHuto, pa3pabomyuKL, KaK npaeurio, He
ocmaerIsiom 80Kpye eflaeéHoe0 KiiarnaHa rnpocmparcmea Orsi HaHeCeHUs
yOapal).

OueHb YacTo Npy PeMOHTe yaaeTcs HaliTu NpuinHy aHoManuu B pabote V4V
NyTEM €ro oLjynbiBaHuWS.

Mkl BUgenu, 4to HeborbLUIOE KONMYECTBO ra3oB U3 JIMHUM HarHeTaHusA
(cnepoBaTenbHO, O4EHb FOPSAYMX) NPOXOAMUT B TEYEHUE KOPOTKOIO OTpe3ka
BpeMEHW, KorAa NpomcxoauT nepedpoc 30MoTHUKa, NO ABYM Kanunnsapam,
OOVH 13 KOTOPbIX COEAUHSAET MOJIOCTb MMaBHOIO KrnanaHa ¢ TO CTOPOHEI,

Puc. 5212

Fopwani

FAe Haxo[WUTcA 30FOTHUK, C ONHUM W3 BXOAOB aneKTpoknanaHa, a Apyroi
COeQIMHSIET BLIXOJ YNpPaBnsIoLlero aneKkTpoknanaHa co BcackiBatoLLel

Kanu 1aspsr monmnss MarucTpanbio komnpeccopa. Janblie NpoxoXeHne rasos npekpalljaercs,
HMELL TY IKe TCMUCpuaTypy, MOCKONbKY UrMa NOPLUHS, AOLLE/LLIEro A0 ynopa, NepekpriBaeT oTBepcTUe

70 B KOpNyC kaanaia Kanunnsapa v NpeaoTBpallaeT nonagaHue B Hero rasos. [103TOMy HopManbHas
TeMnepaTypa Kanunnspos (KOTOpkIE MOXHO MOTPOraTh KOHUMKaMu NanbLes),
TakxXe Kak ¥ TeMnepaTypa koprnyca YNpaBnsaioLiero anekTpoknanana, AomKHE
OLITb NOYTU OAVHAKOBEIMU C TEMMEPaTYPoii Kopryca [MaBHOro KnanaHa.

Xoyounuiii

Puc. 52,13

Ecnu owyneiBaHWe gaeT gpyrue pesyneTaThl, HE OCTAETCH HUYENO APYroro, Kak NonbITarecs pa306paTbc;| B HUX.

LonycTnm, npu ouepefHOM TEXHU4ECKOM OBCIY>XMBaHUU PEMOHTHUK OGHapyXMBaeT HeGOMbLUOK POCT AaBreHus
BCacbiBaHUSA 1 HeGomnbLIOe NafeHUe AaBreHnst HarHeTaHus. NOCKONbKY NEBBIA HMXHUIA LUTYLEP FopsuuiA, OH fenaeT
BLIBOZ O TOM, YTO 30MI0THUK HaxoauTcs cnpaBa. OLWynbiBas Kanunnspel, OH 3aMeyaeT, YTo NpaBblii kanunnap, a Takke
Kanunnsp, coeAUHSIIOLMIA BLIXOZ SMeKTpoKNanaHa ¢ BcackiBaloLeil MarucTparbto, MMeloT NOBLILLEHHY0 TeMNepaTypy.

Ha ocHOBaHWU STOro OH MOXET cAenaTb BbIBOL O TOM, YTO MeXAY NONOCTAMM HarHeTaHWs! U BCackiBaHWS CyLLeCTBYeT
NOCTOSIHHas yTeuka 1, CriefoBaTenbHO, UMMa NpaBoro NOpLUHS He obecneyrBaeT repMeTUYHOCTU (CM. puc. 52.14).
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OH pelLaeT NOBLICUTE AaBrNeHNe HarHeTaHWs (HanpuMep, 3aKpbiBas KapTOHOM YacTb KOHLeHcaTopa) ¢ TeM, YTOGH
YBENUYUTE PasHOCTL AaBreHnii. TeM caMbiM OH MOXET NonpoGoBaTh NPWXaTh 30NOTHUK K NpaBoMy yrnopy. 3aTeM OH
NPOM3BOAUT NepebGpocKy 30M0THUKa BNEBO, YTOOH yGeAUTLCH B HOpMarbHOM paboTe knanaHa V4V, nocne yero
BO3BpaLlaeT 30/10THWK B HauyarbHoe NosioXeHne (NOBbllas AaBrieHue HarHeTaHusl, ecrnu pasHOCTb AaBrieHUi
HeJoCTaToYHa U NpoBepsAs peakuuio V4V Ha paGoTy ynpaBsioWEro 3feKTpoKanaHa).

Takum 06pa3oM, OH MOXET cieNnaTb Ha OCHOBaHUU YKasaHHBIX
5[ Herepmermnocts 3KCMEePVMEHTOB COOTBETCTBYHOLLME BEIBOALI (B TOM Crydae, ecru

S pacxof YTeUKM NPOLOIIKaET OCTaBaTbCH 3HAaUMTENBHBIM, HYXHO
PN OyneT npegycMaTprBaTb 3aMeHy [MaBHOro KranaHa).

} FlneTosuenag yi1eaka

—

B npumepe Ha puc. 52.15 gaBneHne HarHeTaHUs OYeHb HU3KOE, a
Harvietantie JaBreHne BcackiBaHMs aHoOManbHO BeICOKOE. ockonbky Bce YeThipe

) - WTyLepa KnanaHa V4V AOBOMLHO ropsiine, peMOHTHUK AenaeT
Topwas I t BBIBO/I O TOM, YTO 30MOTHUK 38KITUHWUIO B MPOMEXYTOMHOM
TopA=o

NONoXeHUn.

Brackigamile OwyneiBaH1e KanunnapoB NOKa3bIBaeT PEMOHTHUKY, YTO Bee 3
Kanunnsipa ropsiuve, crefoBaTeslbHO NPUYMHA HEUCTPaBHOCTU
] KPOETCS B yNpaBnsioLeM KNanaHe, B KOTOPOM OfHOBPEMEHHO
l 1‘ N oKasanucb OTKPHITEIMU 06a NPOXOAHBIX ceveHus. B aToMm crnyyae
Xo.1a:180 cnepyeT NOoNHOCTLI0 NPOBEPUTL BCe Y3Tbl YNPaBMSAOLLEro
Puc.52 14 KnanaHa (MexaHU4eckuii MOHTaX SIeKTPpoMarHuTa,
anektppyec — @ — — —— —— ——  —— -
Kve Lenu, HanpshkeHne NUTaHus, NoTpebnaemMblil TOK, COCTOSIHUE
cepaeyHrKa areKTpoMarHuTa) U MHOrOKpaTHO
nonpoGoBaTk, BKMoYasi U BLIKIOMas KanaH, BO3BpaTUTb ero B
paboyee cocTosiHWE, yaarvB BO3MOXHBIE NOCTOPOHHWE YacTULb
M3-nof oflHOro unv o6oux ero cefen (ecnu fedekT He
YCTpaHsAeTcs, HYXHO ByleT 3aMeHUTb YNpaensAoLWuiA KnanaH).

—

rtlpwu:l

¥npasngiomeii kaanan
3ARUC B NPOMEKY TOUIOM
NoacHIn

H erugignne

A

" Fopsran
Fopsun

UTO KacaeTcs KaTyLLUKW areKTpoMarHuTa ynpaensiolwero KnanaHa T
(1 BoOGLe KaTyLUeK JNoObIX SNEKTPOMarHUTHBIX KIlanaHoB),
HEeKOTOpbIE HauYMHaloLLMEe PEMOHTHUKM XOTenu Obl NONyYnUTh

pekoMeHAaLun No NoBOAY TOro, kak onpefenuTb, paboTaeT == u Beactmanne
KaTyLka unu HeT. B camom fiene, Ansi Toro, YToGhl KaTyLUka . —
Bo3Gyxaarna MarHUTHOe Nore, HeJOCTaTOMHO NofaTk Ha Hee Topaao -] |

HanpshkeHWe, TaK Kak BHYTPW KaTyLLKU MOXET UMETb MeCTO ‘I‘ l

o0pbIB NpoBoAa. HeKOTOPbIE MOHTaXHUKWN YCTaHaBINMBAIOT Xaro

OTBEPTKU Ha KPeneXHblii BUHT KaTyLUKKW, YTOObI OLEHUTL CUITY Puc_52.15

MarHMTHOro nons (04HaKo STO HE BCerga yaaeTcs), Apyrue

CHUMAIOT KaTyLLKy WU crneaaT 3a cepAevYHUKOM SreKTpomMarHuta, npucnyLUnBascChb K XapakTepHOMY CTYKY,
conpoBoOXaakLjemy ero nepemeLyeHne, TPeTb, CHAB KaTyLLUKy BBOAAT B OTBEpCTUE ANA
cepAeyHnKa OoTBEepTKy, YTOOHI y6ep,|/|TbCF| B TOM, YTO OHa BTArMBaeTCcA Noj AeCTBUEM CUTEI
MarHuTHoOro nonsg. Tanpmucums srmiunn

120,088 5

BOCI'IOJ'Ib3y6MCF| cnyvyaem, YTOOLI caenatb HebonbLloe YTOYHEHMWeE. Lﬁﬁ__&}
=

B kauecTBe nprvMepa pacCMOTPUM KIacCUYECKYIO KaTyLLKY 3NeKTpOMarHUTHOro KranaHa ¢
HOMWHarbHEIM HanpsXXeHnem nutaHua 220 BOMbT.

1202338 5

Kak npaBuno, pa3apaboT4ymMkoM fonyckaeTca ANUTENBHOE MOBLILLEHWE HAMPSXEHUA No 35*&
OTHOLLEHUIO K HOMUHary He 6onee, YeM Ha 10% (To ecTb okono 240 BonkT), 6e3 pucka

Upe3MepHOro neperpeBa 0OMOTKU U rapaHTMpYeTcs HopMarnbHas paboTa kaTyLku npu i onaciocsh
ONMTENBHOM NafieHMn HanpskeHns He bonee, Yem Ha 15% (To ecTb 190 BOnbT). MCHENOPAHIA KA YU
31K ponycTuUMble NpeAernbl OTKMOHEHUS HAaNPSXKEHWS NUTaAHWA 3MEKTPOMarHuTa Jerko

06bACHUMEL. ECrn Hanps»KeHWe NUTaHUA CIULLKOM BEICOKOE, 0OMOTKa CUIBHO HarpeBaeTcs U 1=0,16 A é
MOXET cropeTkb. 1 HanpoTWB, NPY HU3KOM HaNPSPKEHUWN MarHUTHOE Nore OKasblBaeTCA

CrnyLLIKOM cnabbiM 1 He No3BONUT 06ecneunTs BTArMBaHUE CEpAEYHUKA BMECTE CO LUTOKOM EJEE

KnanaHa BHYTpb KaTyLUKn (cMm. pasdern 55. PasniuyHble ripobrieme! 31ekmpoobopydoeaHLs). Puc. 52.16

Ecnu npegycMoTpeHHOe AN Hallel KaTyLUKW HanpskeHUe NutaHua coctaenaeT 220 BonkT, a
HOMUWHarbHasi MOLHOCTL paBHa 10 BaTTam, MOXHO NPeAnonoXuTe, YTo oHa 6yaeT noTpebnaTte Tok I=P/U, To ecTb
1=10/220=0,045 amnep (nnu 45 munnvamnep).
Ha camom pgene katylwwka 6ynet notpebnaTe Tok okono 0,08 a (80 MA), Tak kak ans nepemeHHoro Toka P=UxIxcosd, a
AN KaTyLleK anekTpomarHutoB cosc®, kak npasuno, 6nmaok k 0,5.
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Ecnu 13 kaTyLwku, Haxoaswencs nos HanpsiKeHeM, U3BrneYyb cepaeyHuk, To noTpebnsemslii Tok BospacTteT go 0,232a
(To ectb noyTH B 3 pasa 6onblue, YeM HOMUHaNbHOE 3HauyeHUe). [1oCcKoNBKY BbiAENSIOLEEC NpY NPOXOXAEHUN TOKa
Tenno nponopuuoHaneHo KBaapaTy curbl TOKa, 3HauuT KaTyLuka OyneT Hagpesambcs e 9 pas bosbLie, Yem
HOMUHaIbHbIX yCIIOBUSIX, YTO CUNbHO YBENWYMBAET ONaCHOCTE €€ CropaHus.

Ecnu B KaTyLLKy, HaxoOALLYIOCH Mo HaNPsHXKEHUEM, BCTaBUTL METaNMNMYECKyo OTBEPTKY, MarHUTHOE Norie BTSHET ee
BOBHYTpPb M NOTpebnsaemblii TOK cnerka ynageT (B paccmarpusaemom npumepe ao 0,16a, To ecThb B iBa pa3a bonbLue
HOMWHarIbHOro 3Ha4YeHus, cMm.puc. 52.16).

3anoMHUTe, YTO HUKOTAA He criedyeT AEMOHTUPOBAThL KaTyLIKY 3MeKTPOMAarHuTa, Haxoasuyroca noa

HanpsXXeHUeM, TaK KaK OHa MOXET O4YeHb GbLICTPO CropeTb.

Tpanchopmaropuuie
5 KJeum OTIi[]blThl'

Fefli kaTVIEA BOIYRICHA, CTPemsa

DMICPMETPA OTITOIRETLR
Puc. 5217

Xopolum cnocobom onpeaeneHns LENOCTHOCTU OOMOTKM M MPOBEPKU HANUYUS Hanps>KeHWS NUTaHNUA SBNAETCA
MCMNOSb30BaHUE TOKOM3MEPUTENBHbLIX KreLyeil (TpaHChopMaTOpPHEIX KreLeit), KOTopble packpeiBaloT U NpUABUraloT K
KaTyLuke Ans oOHapy>XeHUsi MarHUTHOIO MOJIA, CO3/laBaeMoro €10 nNpu HopMmarkeHol paboTte (cMm. puc. 52.17).

TpaHcthopMaTOPHbIE KIeLu, pearupys No cBoeMy HazHauyeHUIo Ha M3MeHEHUe MarHUTHOTO NOTOKa BO3Ne KaTyLLKK,
NO3BONAIOT B Clydae ee UCMPaBHOCTU 3aperncTpUpoBaTh AOCTAaTOYHO BBICOKYHO BENTUYMHY CUMNbl TOKa Ha aMnepMeTpe
(komopasi, ernpoyem, abCoOMHO HUYe20 He 03Hayaem), UTo GLICTPO 1aeT YBEPEHHOCT B UCMPaBHOCTY
3MNEKTPUYECKUX Leneli arnekTpoMarHuTa.

3aMeTUM, YTO UCTIONb30OBaHNE OTKPBITHIX TPaHCHOPMaTOPHBIX TOKOU3MEPUTESBbHBIX KIeLyeil onyCTUMO s NoObIX
OOMOTOK, NUTaIOLMXCA NEPEMEHHBIM TOKOM (3NEKTPOMarHUTEI, TpaHchopMaTopbl, ABUraTeny...) B MOMEHT, Korga
npoBepsiemas 0OMOTKa He HaxonWUTCA B HENocpeCTBEHHOI GrIM30CTU OT APYroro UCTOYHMKE MarHUTHOTO U3NyYeHNs.

D) Npumepbl UCNonbL30BaHUA
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52.1. YIMIPAXHEHUA 1 U 2

YnpaxHeHue 1

Ha YCTAHOBKe, NpeACTaBlieHHOM Ha puc. 52.18.

PEMOHTHUK 3ajaeTCA cneayLljum BOMpPOCOM:

TeRAonivenng

Puc. 52.18

nomMeLjeHunsA.

i i O0/pKeH Haxo0uUmMbCs 30/T0MHUK: Cripaea, crieea uUriu eeo o/10KeHue He
MF"'M"'M“ I“M'Mq umeem 3HaqyeHUsI?
ey Ly
L TRRRN— B kayecTBe NOACKa3KM NPMBOAUM CXEMY, BLIMPaBMPOBaHHYIO Ha Kopryce
Hapya»borii BiryTpentanmii SrieKTpokKnanaHa.

ren 1000 vieARTTR

YnpaxHeHue 2

MOHTa)HUK yCTaHaBNUBaET OTAENUTENL XUAKOCTU Ha BcackiBaloLLeil MarncTpanu Komnpeccopa.

Mo ownbke oH yCTaHOBWUI1 €ro 3aloM Hanepena.

Kakoebi Mo2ym 6bimb riocriedcmeuiss makol owuUbKu moHmaia (cm. puc. 52.19) ?

Puc. 52.19

52. YETBLIPEXXOOOBOW CONEHOUAHLIN KNAMAH OBPALLEHUSA LIMKIA
-271-

PeMOHTHUK AOMKeH NPpOU3BECTU 3aMeHy KnanaHa V4V 6 paseap 3umb!

MNocne cnuea xnagareHTa U3 yCTaHOBKU U CHATUS HeucnpaBHoro V4V

Mmes B BUAY, UTO HapyxHasi U BHYTPeHHAS TeMnepaTypbl HU3KWE, TENNOBON
Hacoc JoMmkeH paboTaTb B pexume oGorpeBa KOHAMLMOHUPYEMOro

IMeped mem, Kak ycmaHaesiueame Hoebill V4V, e kakoMm nornoxeHuu



52.2. YIIPAXHEHUA 3 N 4

YnpaxHeHue 3

B paseape 3umbl 8ac npurnacunu Ans peMoHTa yCTaHOBKMY,
npencraeneHHoi Ha cxeme puc. 52.20.

Tp1 noTaMe ENMPYACANR A0
SOPOEUIHREIT LI (ORI
10IUTIHGS 1 NiepeSpacLiBucTes W

" MpubbIB Ha MecTo, Bbl OOHapyXMBaeTe, YTO BHELLUHUIA
“ Topase TennoobMeHHUK NOKpLIT 6onbLuoil cCHeXHo «Lyboiiy. BeicTpo
¥ nowjynas 4 wrylepa V4V, Bel onpenensaeTe, YTO TENNOBOI HAacoc
Tentn i Foyrama paboTaet B pexxmme oborpesa.
opse >
) npmiy <
N (ol e T—
MaHunynupysa HanpsxeHuem nuTaHua ynpaenstoljero
S ———] i)
y— areKTpoKnanaHa, Bbl CINbILLWTE B HEM OTYETIUBLIIA Lern4oK
Fopeen (anekTpoknanaH, crnefoBaTensbHo, NPencTaBnseTcs BNosiHe
paboTocnocobHEIM), HO 30MOTHUK V4V He nepebpackiBaeTcs B
—TOCOON— MONoXeHUe pa3MopaxVBaHUs, XOTs pacrionaraemblii nepenag AP
Hﬁ[l_ﬁmﬂalii Buwvi |1L'Iilll|i| BMNOMHEe HopMaanHﬂ_
reLtoolimennme req 1ooiMeHnRK

Mpounseogs owynsiBaHne kanunnapoe V4V, Bbl KOHCTaTUPYETe, YTO
Puc. 52.20 npaBLIii U LeHTpanbHLIA Kanunnapbl @HOMarisHO ropsayme.

Ymo moeno npousolimu?

YnpaxHeHue 4

} AP MAXI ?

lMpocmaTpuBasi TEXHUYECKYI0 [OKYMEHTaLUIo OfLHOTO N3 OCHOBHBIX
npouseoguTenein V4V Bl Haxogute ,cneayoLlme xapakTepucTuku. Ans
HopMarbHoro obpalleHus Lukna nepenaz, AaBrneHust AOIMKEeH HaxoAUTLCA B
criepyloLWux npepenax:

-APmin=16ap;

- APmax=256ap.
Puc. 52.21 Mbl yxxe 3Haem, 4To Ang ceBobopfHoli Nnepebpockn 30MOTHMKa U3 OLHOTO

NonoXeHusi B pyroe Heobxoma MUHUMarsHO AOMyCTUMasn pa3HoCTb
(nepenap AP mexay PHar v PBcac) faBrneHwii ¢ ofHoI 1 ApYroil CTOpOHbI 30M0THYKa. PasroBop 06 aToM 6Lin y Hac
HEOLHOKPaTHO.

Ho novemy pasHocmb daerneHLll Mmexdy 3HaveHusiMU PHae u Pecac He 00rmkHa npeebillamb MaKcLMaliibHO20 3HavyeHUs
25 6ap? Kakasi onacHoCcme 803HUKaem, eciil amo npousolidem (cm. puc. 52.21)?

OTBeTbl Ha BCe 4 ynpaxHeHMs Bbl HaleTe Hwke. OQHaKO He ChelluMTe NPOJOIKaTh YTeHme. MonbiTalTech
npexae HaWTh MX pelleHmsi. OTLICKMBas peleHus (W YacTo owmbanch), Bbl TeM CaMbiM ropasfo Gornee ycnewHo
OCBOMTE MaTepmar AaHHOTO pyKOBOACTEA.
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YnpaxHeHue 1. OTBer

Mo okoH4YaHUM pemMoHTa TEMOBOIN Hacoc flomkeH byneTt paboTaTtb B pexxume oborpeBa. 3TO 3HAYMT, YTO BHYTPEHHUI
TennooOMeHHUK ByaeT UCMoNb3oBaTECA Kak KoHAeHcaTop (cM. puc. 52.22).

A 1
M3yueHmne TpyGonpoBO/OB NOKa3biBaET HaM, YTO NPU STOM 30MOTHUK
V4V dormxeH 6bimb cresa.
PEAHM 7 —
OBOTPFBA | & Mepen YCTaHOBKOW HOBOTO KhanaHa MOHTaXKHUK,
l CrefioBaTeNbHO, [OMHKEH YBEAUTBLCS, UTO 30MOTHUK Ha CaMOM Aene

HaxoguTcA crieBa.

— OH MOXET 3TO cAenarb, NTOCMOTPEB BHYTPb [MABHOIO kKnanaHa Yyepes
— DU — TPW HUXHUX COEAMHUTENBHBIX LUTYLiepa.
1lapyan BayrpeHimii
TeNOOMCHTHE TENAONTVENHIK
{necnapure) {xon tencarop) B cnyyae Heo6xo[UMOCTU crnefyeT NepeBUHYTh 305I0THUK BNEBO
nn6o NocTykMBas NeBEIM TOPLIOM FMaBHOrO kKnanaHa o AepeBAHHYI0
Puc. 52.22 NOBEPXHOCTL, NGO crerka yaapss KUAHKON No neBoMy TopLy.

Tonbko nocne amozo MoxHo 6y0em ycmaHaenueame KianaH
V4V e koHmyp (obpatyas eHUMaHUe Ha rpedomepatleHue Ype3mepHO20 repeapesa Kopriyca ariaeHo20 KrarnaHa).

Tenepb pPaccMOTPUM ob03Ha4yeHus Ha cxemMe, KoTopad nHorga HaHOCUTCA Ha NOBEPXHOCTb 3N1EKTPOKNanaHa (CM. puc.
52.23).

K coxaneHuio Takne cXembl He BCErfa UMEIOTCSH, XOTH UX Hanuyne ouMeHb NOSIE3HO AN PEMOHTa U O6CJ'Iy)KI/IBaHI/IF| V4V.

WTaK, 30MOTHUK PEMOHTHVMKOM NepeMeLLeH BIeBO, NMPpK 3TOM NyuLle, 4TOObl B MOMEHT 3anycka HanpsiXXeHue Ha
aneKTpoKnanaHe OTCYTCTBOBASO. TaKasi NpeJOCTOPOXHOCTL MO3BONUT M3bexaTb NonbITKW o6palyeHuns Lukna
B MOMEHT 3arycka Komnpeccopa, koraa nepenag AP mexay PHar u PBcac elye o4eHb HeGOMBLLONA.

Hy>HO UMeTb B BMAY, YTO NioGan nonbiTka obpalleHuna LMKna npyu HU3Kkom nepenage AP ypeBaTa onacHOCTbIO
3aKIIMHWBaHUA 30510THMKA B MPOMEXYTOYHOM NONOXeHUU. B Hallem
npumepe, YToObl UCKIIOUUTL TaKylo ONacHOCTb, [OCTATOMHO
0TCOeAUHUTE OOMOTKY SNeKTpoKnanaHa oT CeTU NpU 3anycke
TENoBOro Hacoca.

O6moTKa nog
HaNpANEHWENM,
207I0THMK CTipaBa

D
HanpsmxeHua CHATO,
ICNOTHHK Cleaa
5

D : Discharge {HarHeTaHwe);
§ : Suction (BcacniBaHne).

3710 caenaeT NONMHOCTLIO HEBO3MOXHBLIM NOMBLITKY 06palleHus Lukna
npu cnabom nepenage AP (Hanpumep, 13-3a HEBEPHOro
3MNEKTPUYECKOro MOHTaxXa).

Takum 06pa3om, rnepeyLcrieHHble rpedocmopOXHOCMU OOIKHbI
10380/71UIMb PEMOHMHUKY Li3bexamb 603MOXHbIX Heronnadok e pabome
aepezama V4V npu ea2o 3ameHe.

Puc. 52.23
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)Ln_pa)KHenue 2. OtBer

Ecnu otaenuTens XuaKocTh Nno ownbke yCTaHOBINEH B KOHTYpE
3a/10M Hanepes, OH CTaHOBUTCH NPEBOCXOAHBIM HEKOMUTENEM
XKUAKOCTYW, UMeroLMM GOorbLLyto €MKOCTE (CM. purc. 52.24).

| M3-3a aTOro Macrno, KOTOpoe NOCTOSIHHO NOCTyNaeT B 3TOT
HakonUTenb MO BcacblBawoleil marucTpanu, OGyner
CKannuBaTbCsl Ha IHe pecuBepa He UMesi HUKaKON BO3MOXHOCTH
BO3BPaTUTLCS B KOMMPECCOP, NOCKONBKY €ro YpOBeHb He COBMNafaeT C
nepdopayueii BcackiBatoLlero nartpyoka.

OTnenHTEn: BOaKOCTH

YCTaHORNEH 33000 Hanepen CnepoBarenbHo, 04eHb GLICTPO KapTep Komnpeccopa ocTaeTcs 6es
Macrna, YTo NPUBEAET K MEXaHWYECKOMY 3aefiaHM1Io C NOCNenYOLMM
Puc. 52.24 HenonpaBUMbIM paspyLUEHVEM KOMMpeccopa.

YnpaxHeHue 3. OTBer

B aTom ynpackHeHun nepenag AP HOpManbHEIl 1 yNpaBnatoLwuia
areKTPoKnanaH NpefcTaBnAaeTca BrnonHe ncnpaeHbiM. OHaKO 30JTOTHUK
V4V He pearvpyeT Ha ynpaBrsioLjee BO3LENCTBUE U KaKeTCH

HarHetanwve
Oe3HafexHo 3acTpsABLUMM B TEBOM MONOXEHUN, B TO BPEMSA KaK OH JOIMKEH —
Obin Okl nepe6pocv|Tbc;| Bnpaeo. CrnepoBartesnibHO, MOXHO NPEeANONOXKUTD, | ] T\\
yTo Nubo B npaBoii NONIoCTU AaBfieHUe He cnano unu cnaro lMNopavo

r

\(D BcachinaHue
' 1\TT______“—*
lMNockonbKy Npasblii KaNnUNApP, a Takke LeHTpanbHEeI Kanunnap ropsyue, Xanonwo

A
™

3TO OKa3bIBaeT NPaBUITbHOE NOSOXEHME LUTOKa yNpaBnAloLLero KrnanaHa T 1 ropmo

W Hanuuue nepeTekaHus rasa u3 IMHUM HarHeTaHms. BoamoxHo, ofjHako,

UTO KONMYECTBO rasa U3 NUHUM HarHeTaHus, NPOXOASLUEro Yepes npaBblit |

nopLueHb HornbLue, YeM KONMYECTBO rasa, OTBOAMMOE U3 NpaBoii NOMocTy

uepes kanunnsap. B aTom criyvyae faBneHue B NpaBoii NONIOCTU He

CHWXaETCH WUIN CHMKAETCH HEAOCTATOMHO U HE NO3BONAET 305I0THUKY NepebpocnTecsa BNpaBo. 3TO MOXET UMETbL MECTO

u3-3a Toro, YTo- NMnbo Yepes ynroTHEHNE NPaBOro NOPLUHSA ras U3 JIMHUM HarHeTaHWA CUNBHO NOATEKAET B NpaBylo

nonocTte (cM. no3.1 Ha puc. 52.25), nMbo YacTMYHO 3akynopeH Npaeklid kanunnap (CM. No3. 2 Ha puc. 52.25).

He[OoCTaTo4yHO, NTMOO B NIEBOIA OHO He pacTeT Unn pacTteT HeaoCTaTOYHO.

Puc. 52.25

Bo3aMOXHO Takke, YTO 3aKynopeHo OTBEPCTUE B SIEBOM NopLUHe (No3.3 Ha puc. 52.25), ns-3a yero gaereHne B NEBOA
NonocTU OKa3bIBAETCA HEL[,O0CTATOMHBLIM AN1A Nepebpocku 30M0THUKa BNpaBo.

MprMeYyaHUe: Takue Xe NpUaHaky (ynpaensoLuil anekTpoknanaH paboTaeT HopMmanbHo, Nepenag AP B HOpMe, OfHaKo
30IOTHUK He NepebpackiBaeTcs) MOryT CONPOBOXAaTb W NMONHYI0 3aKynopKy kanunnspa. OgHako B STOM CryyYae HU OfWH
13 3 KanunnspoB He CyAeT ropsunM, NOCKONbKY NPy 3TOM OyAeT NONMHOCTLIO NpeKpalleHa LMPKYNsSLusa rasos.

YnpaxHeHue 4. OTBer

Mbl yxe 3aTparmBany npobrnemy MakcMmanbHOW pa3HoCTW AaBnenunii (cm. pasden 46. Tepmocmamuyeckue
pacluupumerneHble eeHmunu. [JononHumernbHbie ceedenus.). Bocnonbayemcs Tenepb usydeHnem knanara V4V, 4tobhl
NOMOSHMTE HaLUM 3HaHWUA O TPEXXOLOBOM 3MEKTpoKNanaHe eLye o4HUM acrnekToM.

PaccMmoTpum faBnenus, yctaHaenuBaloLUecs B NONOCTSX yNpaBnstoLero arekTpoknanaHa B MOMEHT, Koraa ero
obmMoTKa obecToueHa 1 30NTOTHUK HaxoauTes crieBa (cMm. puc. 52.26).
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@
Pacee N 5 :."_"®
@

Npy*vHa

Puc. 52.26

B ueHTpanbHoI NONocTu anekTpoknanaHa, CoeJMHEHHON ¢ 06LYMM BLIXOAOM,
ycTaHaBnmBaeTca PBcac, kKoTopoe ¢ 0iMHaKOBO curnoli AERCTBYET Ha JNEBYIO
M npa.yto UMbl kKNanaHa (cM. no3.1 Ha puc. 52.26). To ecTb 3TU ABE CWUIbI,
Oynyun oAMHaKOBbLIMKM, B3aUMHO KOMMNeHcupytoTcs. B neBoii nonoctu 3K
cuna PBcac TonkaeT nesyto UMMy knanaHa enpaeo (no3. 2 Ha puc. 52.26), aB
npaBoii nosiocTn cuna PHar TonkaeT npasyto Uiy esieeo (No3.3), npuxmmasn
€€ BMECTe C NPYXUHOI (N03.4) K npaBomMy ceny.

Koeda Ha 0bMomKy anekmpomazHuma 3K nodaemcs HarpsixeHue, 4mobbl
nepemecmume WMOK KilaraHa erpaeo, reKTpoMarHMTHasa cura AorkHa
ObITb 6onbLue cymMbl cun PHar 1 npyuHbl (No3.3 U 4 COOTBETCTBEHHO) 3a
BbIMETOM curnbl PBcac (nos.2). To ecTb cuna, AelCTBYIOLan Ha cepgeuHuK
aneKTpoMarHuTa, lormxHa ObITb He MeHbLUE BENMYMHEI FnpyunHbl+ FHar-
Fecac UM FnpyxuHbl + Fap (MOCKOJIBKY PHar- Pecac =FAP).

Takmum obpaszom, yem Bhille AP, Tem 6onbLue gomkHa ObITk cuna
3MNEeKTPOMarHUTHOro NpuTs>keHus. MakcumanbsHas cuna NpUTSXKEHUSE MarHmTa
hUKCUPYETCA KOHCTPYKLUEN ero kaTyLkmn n ecnn AP npeBbiwaeT 25 6ap,
areKTpoKnanaH nepecraHeT paboTaTk.

[NoSTOMY CNULLKOM BBLICOKOE 3Ha4YeHUEe pPa3HOCTU [ aBreHuil MOXeT
BOCMpPeNATCTBOBaTL Nepebpocke 30M0THMKE.

TouHO Takue xe nNpobrembl BO3HUKHYT, €CINU Pa3HOCTE AaBMNEHMWA CTaHEeT

cnukom 6onblUoi, korga obmoTka 3K yxe HaxoguTcst nod HanpsxeHnem (cM. puc. 52.27).

Ha puc. 52.27 Pecac, peiictBytolee B cpefHel nonoctn 3K, Takke kak U B NpegblgyLyemM cnyvyae, B3auMHO

KomneHcupyeTcsa (nos.5).

C ppyroii cTopoHel, PHar, ycTaHoBuBLLeecs B fieBoit nonoctn 3K (nos.6),

TOmKaeT LUTOK KnanaHa BrnpaBo, B TO BpeMs kak PBcac B NpaBoii NonocTu ‘

knanaHa (no3.7) n npyxuvHa (no3.3) TorKaloT ero BNeBO. 3 @
Par_ac PM Pme

NOLEDE=()u

Npy*xuHa @

Korpa HanpskeHne nuTaHus obmMoTku 3K OyAEeT OTKIIOYEHO LUTOK CMOXET }

nepemMecTUTLCA BEBO TOSBEKO B TOM Cry4yae, €CNu cuna npy>uHsl Oyaet

6onbLue, Yem cuna, obycrnoBneHHas pasHocTbio PHar - PBcac, To ecTb Puar - HAMPA-

nepenazom JP. ] WEHWE
(Wh NOJAHO

Takum obpazom, cnullkom GonbLUoe 3HavyeHue nepenasa AP moxeTt ‘ ] )

nomeLlaTe nepebpocke LUTOKa BMNEBO (M, criefoBaTenbHO, o6palleHuio Peoca P ' —

ymkna), naxe ecnu nutaHme obmMoTkn SK OTKNIOYEHO. | . J

| Pwc. 52.27
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53. OQHO®AIHbIE SNEKTPOOBUIATEIIU

OpnHodasHbIMY SMEKTpoABUraTtenammu o6opyaoBaHo 60MbLIOE KONMYECTBO MariOMOLLHLIX XONOAUNBHEIX arperaTos,
UCNorb3yeMblX B OLITY (OMaLLUHUE XOMNOAMITBHUKM, MOPO3UITBHUKYM, OBITOBBEIE KOHAMLMOHEPEI, HEGOMEBLLNE TEMNOBLIE
HacocHl...).

HecmoTpsa Ha oveHb LUMPOKOE pacnpocTpaHeHUe, ogHoMasHble ABUraTENN ¢ BCNoMoraTesbHOM obmMoTKOI 3a4yacTtyro
HEeLOOLEHMBAIOTCA NO CPaBHEHUIO C TpexdasHbIMU ABUraTENSAMUN.

Llenbto HacToALero pasfena SBrseTcs U3yueHue npaBus NOAKOMEHUS 0AHOMa3HbIX ANEKTPOABUraTenel, UX pEMOHTA
n O6CJ'Iy)KI/IBaHI/IF|, a TakxXe paCCMOTpEHUE y3rioB U 3TEMEHTOB, HeobXoaAUMBIX ANs MX pa6OTbI (KOHAEeHcaTopkl, NyCKOBLIE
pene). KoHeyHo, Mbl He 6yIJ,EM n3y4artb, Kak U no4YeMy BpaljaloTcA Takue ABUratesin, Ho Bce 0CcoBEeHHOCTU MX

MCNOSb30BaHNSA B Ka4eCTBE ABUratenei ang kKOMNpeccopoB XONOAUSTBEHOMo O60pyﬂOBaHI/IF| Mbl NOCTapaemMca N3NOXNTb.

A) OnHodra3Hble ABuraren ¢ BCrnomMmorarerisHom ooMOTKOU

Takune fBUraTenu, ycTaHoBreHHbIE B 60MNbLUMHCTBE HEGOMNLLUMX KOMMPECCOPOB, NUTaloTca HanpsbkeHnem 220 B. OHn
COCTOAT 13 ABYX 0OMOTOK (cM. puc. 53.1).

= OcHoBHasa obMoTka P, HasbiBaemasi 4acTo paboueit 06MOoTKO nnm no-aHrnuiickn Run(R), nmeeT npoBoA TONCTOro
CeuveHus], KOTOpLI/ B TeUEHME BCEro nepuoga paboThl ABUratensd ocTaeTcs nop Hanps>KEHWEM U NpOoMycKaeT
HOMWHarbHYIO CUINy ToKa ABUraTens.

= BcnomoratentsHas o6moTka A, HasbiBaeMas Takke NyCKOBON 0OMOTKOI MK no-aHrmuiicku S(Start), umeeT nposog
©ornee TOHKOrO ceveHuns, crnefoBartenbHo, 6orbLIee CorpomuereHue, YTo NO3BONAET JIENKO OTNNYNTL €€ OT OCHOBHOM

0OMOTKU

BcnomorartenesHasa unum nyckosas oOMOTKa, COornacHo HasBaHuio, CNyxuT and obecneyeHust 3anycka gsurarterna.

JeiicTBUTENEHO, €Crnn NONLITAaTLCS 3anyCTUTL ABUraTens, Benomora-

MnofiaB HanpsKEHUE MOIbKO Ha OCHOBHYIO OBMOTKY (U He TenbHanA C OcHoBHanA
3anuTaTb BCnoMoraTenbHy0), MoTop BYAET YAeTb, HO oOMOTKA, 0GMOTKa,
BpalLyaTbcsa He HauyHeT. Ecrnn B 3TOT MOMEHT BPYUHYIO K?'%"ﬁeo"::' L%’ggg;"
KpyTaHyTb Bar, MOTOp 3anycTuTca 1 6yaeT BpalLlaTsca 8 moM Bblc%xoen’ HU2KHO® CO-
XK HarpaeleHLL, € KOMOPOM 620 3EKDYMUIL EPYHHY!O. conpoTue- ApOTHRne-
KoHeuHo, Takoii cnocob aanycka coBCEM He FoAWTCS Ans neHue Hue

NPaKkTUKU, 0COGEHHO ecrny MOTOpP CNPATaH B FrepMeTUYHBIIA
Koxyx. [NyckoBas 06MOTKa Kak pas W CIyXUT, AN Toro, 4Toobl
3anycTuTL ABUraTeslb M 06ecnednTb BENUHUHY MyCKOBOMO

MOMEHTa BHILLE, YEM MOMEHT CONPOTUBINEHUS Ha Barly A(S) P (R)[M)
ABuvrartens. [lanee mbl yBUAMM, YTO NOCNEAOBATENLHO C .
NyCKOBOI OOMOTKOIA B LieNb BBOAMTCH, KakK npaBuro, ¢ - oo

KoHZeHcaTop, obecneyvnBaloLuii HeoOXoaUMbIV cABUT No ase |~ . s-tnq"ﬁﬂg P

(okono 90°) mexay TOKOM B OCHOBHOW 1 NyCKOBOI 0OMOTKaX. M main ue.53.1

3T0 UCKycCcTBEHHas pacasnpoBka Kak pa3 1 No3BonseT
3anycTuTb LBUraTenb. PaccMOTPUM KEMMHYH0 KOPOGKY

OLHO(a3HOro ABUratensd repMeTUYHOro KOMNpeccopa,

npeacraBreHHyIo Ha puc. 53.2. 1

Ha Hel nerko MoXHO 3amMeTUTb TENSIOBOE perne 3alyuThl, KOTOpoe ’y

3aLjMLjaeT KOMMpPeccop OT BO3MOXHOCTU Cry4aiHoro neperpesa.

Tpu kKnemmbl fBuratens o6osHadeHs Uudpamu 1, 2 n 3. @ @
2

Mpu OTKNIOYEHHbIX OT CETU KIeMMax 3amepum
COMNPOTUBIIEHME MEXAY HUMUK. [lonyCTUM, Mbl NOSTyYMnu cnegylowjme
3Ha4YeHuA:

Puc.53.2

Ri.2=110M;

R1.3=30Ma;
Ra2=140om.
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lNpumeyaHue: Npy N3MepeHnKn cregyeT UCNonb3oBaTh LUKany ¢ HeOONbLUMM HOMUHAITOM
(Hanpumep, 200 om), Tak Kak MakCUMaribHble 3Ha4eHUs1 CONpPOTMBNEHUA OOMOTOK He Cin
NPEeBLILLAIOT HECKOSBKMX JECATKOB OM.

Ha ocHOBaHMU 3amepoB MOXHO NPeacTaBUTL cebe cxemy, NPUBeLeHHyIo Ha puc. 53.3. M40 in

- Han6onbluee conpoTuBneHne Mmexzay Toukamm 3 u 2, cregoBaTenbHo knemma 1
aBnseTcs obweli C.

- Camoe HU3Koe CONPOTUBIIEHNE MeXay knemmammn 1 1n 3, cnefoBaTenbHO MeXay HUMK A2) P{3)
HaxofuTcst ocHoBHasi obmoTka P. t 1
= Takum obpa3om, knemMmmbl 1 n 2 coeanHeHblI CoO BCnoMoraTerisHoM 0OMOTKON (A). 140

BHumaHue! Bce 3amepbl LOMKHbI ObITb BLINONHEHLI ¢ 6ONbLUOK aKKypaTHOCTbIO U
TOYHOCTEL, 0COOEHHO ecnu Mofens ABUratensa BaM He3Hakoma UM cXxema CoefuMHEeHNs Puc. 53.3

oOMOTOK OTCYTCTBYET.
Tpexdas-
HbIH MOTOR

CnyvarHoe nepenyTbiBaHUe OCHOBHOM U BCNOMOraTenibHOM
OOMOTOK Kak NpaBuro 3akaHYMBaeTCH TEeM, YTO BCKope
nocre nogaym HanpsHkeHUA MOTOp Cropaer.

He cTecHsailTeck NOBTOPUTL N3MEPEHUS HECKOSTEKO pas u Ha6pOCQTb
3 CXemMy MoTopa, cHabave ee MakCUMyMOM MOMETOK, 3TO NO3BOJIUT BaM

3 conpoTuRNCHWA n3bexarb MHOMMX OLLMOOK.

DAMHAKOBRI ngumeanMe.

Puc. 53.4

Ecnu gBuratenb TpexdasHelil, OMMETP NOKaXeT OAWMHaKOBbIe 3Ha4YeHUA

COMPOTUBIEHUIA MEXAY BCEMM TpeMsi knemmamm (cMm. puc. 53.4). Takum obpa3om, NpeacTaBnsaeTcs, YTo TPYyAHO
owmMbuTLCS, Npo3BaHVBasa 3TOT TWN ZBUraTtens.

B riro6om criyyae e03bMUMeE 6 NMPLBLIYKY YUIMamb CripasoyHbie daHHble Ha Kopriyce Oeu2amerisi, a maikoke nodymaiime o
MOoM, KaK 3aa/isiHymb 608HYMpb KiieMMHOL KOPOOKL, CHSI8 ee KPbILUKY, MOCKOMLKY maM Yacmo rnpueodumcsi cxema
coelduHeHUs1 06Momok 0euzameris.

MpoBepka gurarens. OaHUM 13 Hanbonee CrNoXHbIX A8 Ha4yMHaloLero peMoHTHYKa BONPOCOB ABMAETCA NPUHATHE
peLLeHust 0 TOM, YTO MO pesyrnbTaTaM NPOBEpPKM ABUraTenb CrefyeT cuMTarb CropeBLUMM. HanoMHUM OCHOBHbIE et eKThl
3MNeKTPUYEeCKoro Xxapakrepa, Hanbonee 4acTo BCcTpevatoLmecs B ABUratensx (HeBaxHo, o4HOMha3HEIX Unu TpexdasHeix).
BonbLUMHCTBO 3TUX A€ EKTOB UMEIOT NPUHMKMHOI CUNbHLINA NeperpeB ABuratens, o0y croBreHHbIn Ype3aMepHOi BENUYNHOM
notpebnaemoro Toka. [NoBbiLLEeHUe CcUrbl TOKa MOXET ObITb CNEACTBUEM 3IEeKTPU4ecku=> (NpoAOIMKUTENbHOE NajieHue
HanpspkeHVs, NnepeHanpsKeHue, Nrnoxas HacTpoiika NpesoxXpaHUTerbHBIX YCTPOWCTB NITOXON SMEKTPUYECKUIA KOHTaKT,
HencnpaBHbI KOHTAKTOP) MU MeXaHU4Yeckux (3aKlIMHMBaHNe U3-3a HEXBAaTKM Macna Henonajok, a Takke aHoManuii B
XONOAMIBEHOM KOHTYpe (CnULLKOM BorbLUoe AaBneHne KOHAeHcalmm, NpUcyTCTBUE KUCIOT B KOHTYpe...).

OdHa u3 o6mMomok moxem 6bimb o6opeaHa (cm. puc. 53.5).

B 3TOM crydae OMMETP NPy U3MEPEHUMN ee CONPOTUBNEHNA ByaeT nokasblBaTb 04eHb OOrbLLUYH0 BENUHYUHY BMECTO
HOpPMarbHOro CONPOTUBINEHUS. YL OCTOBEPLTECE, YTO Ball OMMETP UCNPaBEH U YTO ero 3aXXMMbl UMEIOT XOPOLUMIA KOHTaKT
C Knemmamu o6MOTKW. He cTecHsiTeck NpoBepuTb OMMETP C NMOMOLLbIO XOPOLLEro aTanoHa.

HanomHum, 4To 06MOTKa 0BLIMHOMO MOTOPa UMEET MakCUManbHoe
COMpPOTUBIEHNE B HECKOMNBLKO decssmkoe oM Ans HebonbLuux gBurateneii u
ObpiB Heckonbko Oecsimbix 0onell oma Ansa orpoMHbIX ABurateneid. Ecnn oomoTtka
0BMOTKM .y obopBaHa, Hy»Ho 6ygeT nubo 3amMeHuTEs ABUraTent (UNKU NONTHOCTEI0
arperat), Tnbo nepemoTaThb €ro (B TOM cryyae, Korfa Takasi BO3MOXHOCTb
MMeeTcsl, NepeMoTka TeM 6onee BuirogHa, Yem 6orbLue MOLHOCTb
nBuratens).

Mexxdy dsymsi o6MomKamMu MOXem cyujecimeoeamb KOPoMmiKoe
3ambiKaHue. YToObl BLINONHUTE Takyto NpoBepky, Heobxonumo ybpatb
coefuHUTerNbHble NpoBoAa (M COeANHUTENBHLIE NEPEMBIHKM Ha TpexgasHoM
apuratene).

Conporuenesue
CTPEMUTCH K
BecKOHENHOCTH

Puc. 53.5

53. OAHOPAIHLIE SNEKTPOOBUTATEIN
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Korpa Bbl npoBOAUTE OTCOEAUHEHUE, HUKOTAA He CTECHAWTECH NpeABapuTEribHO pa3paboTaTb

OeTarbHyH CXeMy 3aMepoB U caeriatb MAaKCUMYM NOMETOK, YTOObI B fafibHEMLIEM CMOKOMHO M 6e3
OWKNOGOK BHOBb NOCTaBUTb HA MECTO COeAUHMTENbHbIE MPOBOAA U NEePeMbIYKU.

C B npumepe Ha puc. 53.6 oMMeTp AOMKeH Noka3kbiBaTk 6€CKOHeUHOCTh. OiHaKo, OH

L
e Takas npoBepka MeHee NokasaTenbHa ANs onHogasHoro ABUraTens ¢

nsuratens). denctButensHo (cMm. puc. 53.7),

A KopoTkoe P HaxOXAEHUA KOPOTKONO  3aMbIKaHus,
JaMbINAHNE .
3aMepbl CONPOTUBMEHUIA, OCYLLECTBINEHHEbIE
Puc.531.7 Mexay Tpems knemmamm (C->A, C->P n P->-A),

darom NMOHLXKeHHble, HO A0CMamoYHO HecesizaHHbie Mex0y cob0ll eeriliyUHbI.
Hanpumep, conpoTuBneHne, namepeHHoe Mexay Toukamu A n P, MOXeT He
COOTBETCTBOBaTL CYMMe conpoTuerenmnii C->A+C->P.

TakKxe, Kak .u B cnyvyae obpbiBa 0OMOTOK, NpY KOPOTKOM 3aMblKaHMK Mexay
obmoTKaMu HeobxoauMo Nubo 3ameHUTb, NM6O NepemoTaTh ABUraTenb.

O6momka moxem 6bimb 3aMKHYyma Ha maccy. ConpoTUBIEHUE M30NALUN
HOBOIO fiBUraTensi (Mexay Kaxkaoih u3a o6MoTOK 1 Maccoid) gorkHo gocturate 1000
meroOm. Co BpeMEHEM 3TO CONPOTUBIIEHUE YMEHBLLIAETCA M MOXET ynacTb [0
10...100 meroOm. Kak npaBuno, NpUHATO cunTaTb, YTO HaumHasa ¢ 1 meroOma

BHYTPU

NOKa3blBaET HOMb (MU O4YEHb HU3KOE COMPOTUBIIEHNE), UTO 6e3 COMHeHUs1 o3HavaeT
BO3MOXHOCTb KOPOTKOIo 3amMblkaHMA MeXxay AByMA obmoTKamu.

BCMoMoraTenbHoii 0GMOTKOI B criyyae, ecni 2 o06MOTKM HEBO3MOXHO pasbeqHUTL
(korna obLas Touka C, coeuHsaoLaa 1Be 06MOTKU, HaxoauTcs

B 3@aBUCUMOCTWN OT TOYHOIo Mecta

KopOTHDS
3aMbiKaHMe
mexoy 2

Puc 53.6

s

ConpoTyeneHne
CTPEMUTCS K HY NI

(1000 knnoOM) HY>KHO NpeaycMaTpuBaTL 3aMeHy ABUraTens, a npu BennyuHe conpotuenenns nsonayum 500 kmnoOm u
HWXe 3KCNnyaTauusa asuratens He oornyckaemcs (HanoMHmum: 1 meroOm = 10° kunoOm = 10° Om).

OGmMoTXa

53.8a).
ConporvBnerue
CTPEMMUTCH K HY-
Filo
Puc.53.8 MNpyu BpaljeHun pyyHOro uWHAYKTOpa MeEroMmMmeTpa, ecnu

OpnHaKo KOHTakT 0OMOTKU C Maccoil MOXeT ObITb 6onee UM MeHee NONHBIM.
LelicTBMTENBHO, CONPOTUBNEHNE N3ONALUN MEXAY obmoTKaMmu u KopnyCcom

» 3aMKHYTA Ha MOXET CTaHOBUTLCA GOCMamOoYyHO HU3KUM, KOra ABUraTenb HaxoquTes noj
//; maccy HanpsXeHnem, yTOObl BHI3BATb cpa6aTb|BaHv|e npegoxpaHuTenbHOro
It aBToMaTa, B TO Xe BpeMS ocTaBasicb OCMamoyYHO 8bICOKLIM, yToOHl B

OTCYTCTBUE Hanps>keHWsA He ObITe OBHapPY>XEHHBIM C NOMOLL|BI0 OGLIYHOTO
ommeTpa. B sToM cnyyae HeobxoAMMO UCMONB30BaTL METOMMETP (MU

aHanoruyHelil Npubop), KOTOPLIN NO3BONAET KOHTPONMPOBaTL
COMPOTUBIIEHME W3ONALUM C UCMONB30OBAHWEM MOCTOAHHOIO Hanps>KeHUs
oT 500 BonbT. BMECTO HECKONMBKMX BONET AJ1A 0OLIMHOrO oMMeTpa (CM. puC.

conpoTtuBrieHne n3ondaummnm B HOpMe, CTperka an6opa AOJKHa OTKNOHATBCA

Breeo (no3.1) u ykaswiBaTb 6eckoHevHOCTh (=), Bornee cnaboe oTkNoHeHWe, Hanpumep, Ha ypoBHe 10 meroOm (nos.2),
YKa3biBa€T Ha CHIDKEHME U3ONALUOHHBIX XapaKTepUCTUK ABUraTENA, KOTOPOE XOTA U HEAOCTATOYHO AN1A TOro, YToObI
MOJIbKO OHO NPUBENO K cpabaTbiBaHUIO 3aLUTHOro aBToMaTa, HO, TEM HEe MEHee, [OMKHO OBITE OTMEYEHO U YCTPaHEHO,
NOCKOSbKY [iaXKe HE3HAaUUTENBbHBIE NOBPEXAEHUS M30NALUM BAOGABOK K YXe CYLLEeCTBYIOLMM B GOMNBLUMHCTBE Cry4aes

paHo UM No3gHo NpUBEAYT K NOSTHOW OCTaHOBKE arperarta.

53. OAHOPAIHLIE SNEKTPOOBUTATEIN
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OTMETUM TaKXe, YTO TONbKO MEFOMMETP MOXET NO3BONMUTL BLINOSTHUTL Ka4eCTBEHHYIO NPOBEPKY U3ONSLUK ABYX OOMOTOK
Mex0y coboll, Korfla UX HEBO3MOXHO pa3beAUHUTL (CM. BhilLie NPOGreMy KOPOTKOrO 3aMblKkaHUsi Mexay oOMoTKaMu B
ofiHothazHOM ABuraTene). B 3akntoueHmne ykaxeM, 4TO NPOBEPKY NOAO3PUTENBHOMO 3MeKTpoABUraTensl HeoOXoLUMO
NPOBOAWUTL OYEHB CTPOrO.

B mobom criyyae HedocmamoYyHO mOJSIbKO 3aMeHUmMbe delieamerib, HO HeoOXoAMMO TakKe HalTn BLoOaBoK K ITOMY
NepBONPUYNHY HEUCNPABHOCTU (MEXAHUYECKOTO, SNEKTPUYECKOrO UNKN MHOMO XapaKTepa) ¢ TEM, yTOObI paanKarnbHO
NCKNIOYUTb BCAKYIO BO3MOXXHOCTE €€ NOBTOPEHUA.

B xonofuneHbIX KOMNpeccopax, rae uMeetca Gorblias BEPOATHOCTb HarnMuua KUCNoTel B paboyem Tene
(oBHapyxu1Baemoii NPOCTLIM aHanM3oM Macrna) nocre 3aMeHbl CropeBLUEro MOTOpa HeoGxoauMo CyaeT NpeAnpUHSTL
LONONHUTENbHBIE Mepbl NPEAOCTOPOXHOCTH.

He cnepyeT npeHebperaTb 0OCMOTPOM areKTpoannaparypbl (Npy HeOGXOAUMOCTU 3aMeHsst KOHTaKTOP U NpepbIBaTerb,
NpoBepsif COEAUHEHUS U NPefOXPaHUTEnNN. . ).

BrnobaBok k sTOMy 3amMeHa komnpeccopa TpebyeT oT nepcoHana BbICOKOW KBanugukalumum u cTpororo cobniofeHns
npaBwIt. crnvBa xNajareHTa, NpyM HeoOXOAMMOCTU NPOMbIBaS NOCIE STOro KOHTYP, BO3MOXHO YCTAHOBKU aHTUKUCIIOTHOTO
¢uneTpa Ha BcacbiBaloLlell MarncTpany, 3aMmeHbl (hUnNbTpa-ocyLUNTENS, NoUcka yTevek, 06e3BOXMBaHUA KOHTYpa NyTeM
BakyyMUPOBaHUs, 3anpaBku KOHTypa XnafareHTOM W NOMHOro KOHTpons (hyHKUUoHUpoBaHus...). HakoHel}, ocoGeHHO
€CInu U3HavyanbHO yCTaHOBKa Obina 3anpaBneHa xnagareitom tuna CFC (R12, R502...), moxert ObiTb Oyaer
BO3MOXHbIM U Liernecoobpa3sHbiM BOCMONB30BaTLCA 3aMEHON kKoMMNpeccopa, YToObl NOMEHATb TUN XJlagareHTa ?

B) KonpeHcaTtopbl

UTo6kl 3anycTUTL ofiHO(a3HbIi fBUraTensk ¢ BeromoratenbHoii 06MoTKoi, HeoBxoaumo oGecneunTs cABUI No dase
nepeMeHHOro Toka Bo BeriomMoraTenbHoi 06MOTKe Mo OTHOLLEHWIO K OCHOBHOW. [INA AJOCTMXEHUA caBUra no gase u,
cnefoBaTenkHo, oGecneyeHusa TpeGyeMoro MyCKoBOro MOMeHTa (HanoMHUM, YTO NMyCKOBOI MOMEHT ABUraTens
o06a3aTenbHO AomkeH ObITh Gonbllie MOMEHTa CONPOTMBNEHUS Ha ero Bany) UCMOmb3yloT, B OCHOBHOM, KOHJIEHCaTOP,
ycTaHOBMNEHHbIE NocnefioBaTeNkbHO co BCnoMorarensHoi 0B6MoTKoON. OTHbIHE Mbl AOMKHBI 3aNOMHUTL, YTO €CMN €MKOCTh
KoHAeHcaTopa BuiGpaHa HenpaBunbHO (CNULLKOM Manas unu cnuiikom Gonbluas), AOCTUrHyTas BenuynHa da3oBoro
cABUra MoXeT He oBecneynTs 3anyck ABUraTens (ABUratenks CTONOPUTCS).

B SJ'IEKTpOO60pyIJ,OBaHI/II/I XOnoaunbHbIX YCTAaHOBOK Mbl 6yIJ,EM WMETL Aeno ¢ AByMA TunaMun KOHAEHCaTOPOB!:

- paboyue (xodoenie) koHOeHcamopbl (OyMakHble) HebonbLLon eMkocTu (peako 6onee 30 MK®D) U 3HAUUTENBHbIX
pa3mepos;

* [IYCKOBble KOHOEeHCamophbl (3NeKTPOoNUTUYEckme), umetoLue HaobopoT BonbLUyto eMKoCTh (MoxeT npeBeiwatb 100 mkd)
npu oTHOCUTENBHO HebonbLUMX padMepax. OHU He [OIMKHEI HAXOAUTLCH NOCTOSHHO MNOA HaNpPsXeHWEM, MHaye Takme
KOHZEHcaTopbl 04eHb BEICTPO NeperpeBaloTca U MOMYT B3opBaThbCH. Kak rpaesurio, cyumaemcs, Yimo epemMs ux
Haxox0eHuUs1 No0 HarnpskeHueM He O0IMKHO fnpesbituamb 5 cekyHO, a MakcuMarbHO OOMyCmuUMOe YUCIIO 3aTyCcKoe
cocmaernsiem He boree 20 8 yac.

C ofHoii CTOPOHBI pa3Mepbl KOHLEHCATOPOB 3a6LICSAIM 0m Ux eMKocmu (Y4em Gorblue eMKOCTb, TeM GorbLUe pasMephl).

EMKOCTE yKasblBaeTcs Ha Kopnyce KoHAeHcaTopa B Mukpodapagax (UF wnm uF unn MF u MFD B 3aBucumocTtu ot
paspaboTumka) ¢ gonyckom narotoButens, Hanpumep: 154P+10% (eMKocTe MOXET cocTaBnATe oT 13,5 no 16,5 mkd), unm
88-108 MFD (emkocTb cocTaBnseT oT 88 go 108 mk®).

Kpome Toro, paamepbl KOHAEHCATOpa 3aBUCAT OT 86/ILNLIHBI HAMPSKEHUS, yKa3aHHOro Ha HEM (YEM BLILLE HanpspkeHue,
Tem GonblUe koHAeHcaTop). [Mone3Ho HanoOMHUTL, YTO YKadaHHOe pa3paboT4YMKOM HanpsxxeHne ABNAETCH MakcUMalbHbIM
HarnpspKeHUeM, KOTOpoe MOXHO NoAaBaTk Ha KoHAEeHcaTop HE onacasick ero paspyLleHus. Tak, ecnu Ha KoHA eHcaTope
ykazaHo 20mMkd/360BonbT, 3TO 3HAYUT, UTO TaKoW KOHAEHCATOp cBOGOAHO MOXHO MCNONB30BaTh B CETU C HanpsiXKeHUem
220B, HO HKX B KOEM cryMae HeNb3d NofaBaTb Ha Hero HanpsxeHne 380B.
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53.1 YIMIPAXHEHME 1

MonpobyiiTe ans kaxgoro n3 5 KOHZEHCATOPOB, U30OpaXKeHHLIX Ha puc. 53.9 B cdHoM U mom xe Macuimabe,
onpefenuTb, KakKMe U3 HUX SBNAITCA pabounmu (X0, 0BEIMM), @ KaKUe NMyCKOBBIMU.

OTtBeT (cMm. puc. 53.10).

KonpeHcatop Ne1, camulii 6OMBLLOIR NO pa3mepam u3
BCEX LI pYyIUX, UMEET AOBOMBHO HU3KYIO EMKOCThL B
CpaBHeHWU C ero pasmepamu. [MNo-Bugnmomy, sTo
pabounii koHgeHcaTtop. KoHgeHcaTopbl Ne3 1 Ned npu
OOVHaKOBbLIX pa3mepax UMEIT o4eHb HEGONbLLYIO
€MKOCTb (3aMeTUM, YTO KoHAeHcaTop Ned,
npegHasHa4yeHHbIA ANA UCNONB30BaHUA B CETU C
HanpspkeHMeM NuTaHusa, 6onblmM, Yem koHaeHcaTop Ne3,
umeeT boree HU3KYI0 EMKOCTL).

- CnefoBaTenbHO, 3TW ABa KOHAeHcaTopa Takxe paboune. KoHgeHcatop Ne2 MMeeT, B cpaBHEHUU C €ro pasmepamu,
oYeHb GOonbLUYI0 eMKOCTb, CrieloBaTesIbHO, 3TO NYCKOBOI kKoHAeHcaTop. KoHaeHcaTop Ne5 UMeeT eMKOCTb HECKOSBKO
MeHbLUe, Yem Ne2, HO OH NpefHa3HayeH Ans Goree BEICOKOrO HaNpshKeHUs: STO Takke NYCKOBOI KOHAEHCaTOp.

MNepen Tem, kak AeTanbHO M3y4aTb NpaBuiia NPOBEPKN KOHAEHCATOPOB, He JNULLHME HanoOMHUTL, YTO NMPOUCXOAUT, Koraa
K UX BbIBOA@M NOAKMOHaT OMMETP (CM. puc. 53.11).

Que.1. MNnacTuHbl KOHAEHCaTOPa NONMHOCTLIO Pa3psiKeHbl U HanpshxeHne U1 Ha ero BEIBoAax
paBHO HyIto. Korfa Bbl NOAKIOUYUTE K BEIBOAAM OMMETP, €ro CTperika TOMHO OTKNOHUTCS K 0, YTO CBUAETENLCTBYET O
NPOXOXAEHUMN Yepes oMMeTp GorbLuoro Toka | 1

Que.2. [lanee MOXHO 3aMETUTL, YTO CTPESiKa OMMETpa
MeZINEHHO BO3BpaLLaeTCA BIEBO, YTO CBUAETENLCTBYET
06 YMEeHBLLEHUW CUMbl TOKa (2 MO OTHOLLEHMIO K i1.
OnHOBPEMEHHO Hanps»KeHUE Ha BLIBOAAX
KoHzeHcaTopa U2 MeaneHHo noBLILLAeTCcH

(koHL eHCaTOop 3apsKaeTcs).

due.3. CTpenka ommeTpa ykasuiBaeT 6€CKOHEYHOCTb
(=), TO eCTb TOK I3 paBeH Hyro 1 MNacTUHbLI
KOHZleHCaTopa NOMHOCTHIO 3apsikeHbl. Hanpspkenne U3
Ha KOHJIEHCATOpPE CTano paBHLIM HaMpPSXXEHWIO

PaGouwii  fycwosoll  Pabowwir  PaGouwin  NMyciopoi UCTOYHNKa NUTaHNA OMMeETpa.

Puc.53.10

lMNocTeneHHOEe yMeHBLUEHNE CUMbl TOKa OO BACHAETCA TEM,

UTO NO Mepe 3apALKM NITacTUH KoHZeHcaTopa (4To

NPMBOOAMT K MOBLILUEHUIO HaNpsXEHUs Mexay
nnacTuHamu), pasHuLa Mexay HanpsbkeHUEM Ha BeiBoAax
KOHZEHcaTopa U HanpskeHneM baTapen oMMeTpa
ymeHbLUaeTed. Kora aTa pa3Huua CTaHEeT HYNEBOM, TOK Takxke
Oynet paBeH Hynto (cwmr.3). M HaobopoT, koraa sTa Qur.?

pasHuLa MakcumanbHa, TOK Takke MakcumarbHul (domr.1).
Puc. 53,11

B Haluem npumepe, korfa KoHAEHCaTop NOSTHOCTLIO 3apsXKeH,

HanpsPKeHWE Ha ero BLIBOAAX PaBHO HANPSPKEHWIO 3NIEMEHTa NUTaHMA OMMETpPa (HECKONMBKO BONLT), U ecnn Bel ybepeTte
OMMETP, KOHAeHcaTop OCTaeTcs 3apskeHHBIM. Ho koraa koHAeHcaTop COeAMHEH C CeThio HanpshkeHnem 220B, smo
3HayuUm, Ymo Ha e20 KOHUax Mmoxem Obimb HanpsixeHue 2208, daxke ecriu numaHue OMKIHoYeHO.
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BHUMAHUE, ONACHOCTDb! Ecnn B 3TOT MOMEHT KOCHYTLCA NanbLamu BeIBOLOB KOHAEHCATOPA, Bbl NOYYBCTBYETE
TaKol e anekTpuiecknin yaap, Kak npy KacaHum UCTOHHMKa Toka. TOYHO Takke NoaK/ioHeEHUE OMMETPa K 3apsiXKEHHOMY
KOHOEeHCamopy sKeugarneHmHo e20 MOOKTIHYEHUIO K LICIMOYHUKY moka (oCTaeTcs TONBKO HaaesdThes, YTo
npepoxpaHuTents oMMeTpa cpaboTaeT BeicTpo U 6€30TKa3Ho).

CnepoBarenkHo, nepen nobbiMu padoTamMu ¢

T-p-p-p-ax! KOHAEHCATOPOM KaTeropuuecku Heobxoaumo
N e NONHOCTBLIO Pa3pAAUTL €ro, HanpuMep, 3amblkas ero
T KOHL|bl HAKOPOTKO C NOMOLILIO OTBEPTKU C
U3ONMPOBAHHOM PYyYKOMN (BHUMaHUE, NPOUCXOAALLUMA :|l‘|
Npu 3TOM pa3pag MOXET ObITb OYEHb CUNBbHLIM, CM.
puc. 53.12).
l"'F

HekoTopkle KOHAEHCATOPI CHabXeHbl pa3paaHbIM

conpoTuBrieHnem (cM. puc. 53.13). T
3T0 conpoTUBIEHNE, COEAMHSIOLLEE BbIBOABI KOHeHcaTopa, Pa3zpaanoe
. . MMEET [OCTATO4HO BGOMbLLYIO BEMMUMHY (OKono 15 KOM), conpoTnenetne

yTOObI HE MOBPEAUTL paboTe KoHAeHcaTopa, HO BMECTE C
Tem obecneuunTb ero pa3pagky, korga nuTaHue oTKIIOYEHO.
OpfHako faxe ecrny KoHAeHcaTop cHabxeH pas3psziHbIM
COMNPOTUBIIEHNEM, rTeped Kax0Ooll onepayuel]l ¢ HUM
3aMKHUMe HaKOopOIMKO €20 8bie00bl C TOMOLLbIO OMBEPMKU.

Puc. 53.12
Puc. 53.13

[eno B TOM, UTO NpU CHATUM HanNpPA>KEHUS KOHAEHCATOP HE pa3psKaeTcd MTHOBEHHO U MOXET I'IOTp660BaTb ana
pas3pAaaku HECKOJTbKO MUHYT.

Mepen TeM, Kak NPUCTYNUTb K M3YHEHWUI0 OOBIMHBIX HEUCPABHOCTEl B KOHAEHCaTOpaX, HaNOMHUM, YTO NPU NOLKITOUYEHUM
OMMETpa K BbIBOAAM MCMPaBHOrO KOHAeHcaTopa (NpefBapuTENbHO paspsanB KOHAEHcATOp) CTperka ObICTPO yKa3blBaeT
Ha HOJb, 3aTeM MeAJIeHHO Bo3BpaLlaeTcs K GeCKOHeYHOCTH. Ecrn Tenepb NOMEHSTb MECTaMU 3aXUMbl OMMETPa (
M3MEHUTb MONSIPHOCTB), MOBTOPUTCS TOXE CaMOe.

Mpwy ucnonb3oBaHUM LU POBLIX OMMETPOB, Hanbonee YacTo
BCTpeYaloLUXcsi B HACTosILLee BPEMS], STO ABNEHNE MeHee
3aMeTHO. OfHaKO B HMX Ha Tabro MOXHO YETKO YBULETb
MeANEHHBIA POCT LU POBOro s3HaueHus Ao +=. MNpu cmeHe
NONAPHOCTK Ha Tabro NoABUTCS -, 3aTeM O, 3aTeM +=.

CmMeHa nokasaHuii 6yaeT NpoucxofuUTb TEM MELTIEHHEE, HYEM
MeHbLUe BbIOpaHHbIl Anana3oH namepeHuii (06blYHO
menoneayoT gnanasoHbl 20 KOm unm 200 KOm).

Ecnu amu amankl y eac He NoJlyyaromcs,
Puc. 53.14 nompeHupytimeckb Ha HoebIX KOHOeHcamopax u
8HUMameJlLHO Habmodatime 3a npoucxodswum. lNpu
peMoHme 3mo No3eosium eam usbexambs 603MOXHbLIX mpyOHocmell.

lNMpoBepka koHAEeHcaTopoB. VamepeHns Npu NOMOLM OMMETPa, KOTZia OHU AaloT Te pe3ynbTaTbl, KOTOPLIE Mbl TONBKO
YTO paccMoTpeny, SABNAITCH NPEBOCXOAHBIM CBUAETENLCTBOM UCNPaBHOCTU KOHAeHcaTopa. TeM He MeHee, OHU LOMKHbI
ObITE lONONHEHEI U3MepeHeM haKTMYECKO EMKOCTM KOHAEHcaTopa (BCKOpe Mbl YBUAMM, KaK BEINOITHUTL Takoe
M3MEpPEHME).

Tenepb U3y4UM TUMUYHBIE HEMCNPABHOCTU KOHAEHCATOPOB (0GPLIB Lieny, KOPOTKOE 3aMblKaHe Mexay nracTUHaMmy,
3aMblkaHWe Ha Maccy, NOHWKEHHAA eMKOCTb) U cnocobbl X BeiSBNeHUs. [ipexde eceao ciedyem 3amemumsb, Ymo
coeepuieHHO HedonyCcmuMbIM sieisiemcsi e30ymue Koprnyca KOHUyeHmpamopa.
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<- B KOHOEeHcaTope MOXEeT MMEeTb MecTO OOphIB BbiBoAa (CM. puc. 53.15). B 3TOT MOMEHT OMMETP, NOAKITIOUYEHHLIN K
BbLIBOA@M U YCT@HOBIMNEHHBIA Ha MakcumarbHEIA fana3oH, MOCTOAHHO NoKa3kiBaeT 6ECKOHEYHOCTD.

[Npu Takol HencnpaBHOCTK BCE NPOUCXOAUT, KaK eCrn Ol KoHAgeHCcaTopa He 6o coBceMm. OiHaKo ecnu ABUraTenb
OCHaLLeH KOHAEHCAaTOPOM, 3Ha4YUT OH ANA YEro-To Hy»eH. CrnenoBarerbHO, Mbl MOXEM
npeacraBuUTb cebe, yTo gBUraTENDb NGO HE 6y]J,ET HOpMarbHO

ConpoTHAnNeHWe
ConpoTvEnerue pabotaTb, NMMBo He DyneT 3anyckaTkCs, YTo 3a4acTylo 6yaet MeXay BLIBOSaMK
Mexay BRIBOAAMM  o6ycrioBnmBaTth cpabaThiBaHUe TennoBoi 3aluTel (TENNoBoE perne CTREMWTCA K HY IO
CYpEMUTCR K 3alUTHI, aBTOMAT 3aLLUThI).
GeCKOHEYHOCTH

BHyTpu KOHAEHCaTopa MOXET UMETL MECTO KOPOTKOE 3aMbiKaHUue
Mexay nnactuHamm (cm. puc. 53.16) ->

Mpw Takoli HemcnpaBHOCTU OMMETP Oy1ET NOKa3bIBaTL HYJEBYIO UIK
O4YeHb HU3KOe conpoTMBneHne (MCnonb3ayiiTe HebonbLUoi AnanasoH).
B HeKoTOpLIX cryyasx KOMNPECCcop MOXET 3anyCTUTLECH (fanee Mol
YBUAMM, NoYeMy), HO B DONBLUMHCTBE Cy4YaeB KOPOTKOE 3aMblKaHUE B
KOHZleHCaTope NpUBOAUT K cpabaTkiBaHuio TEMMOBONA 3aLUThI.

<— MnacTuHbl MOryT ObITb 3aMKHYTbI Ha Maccy (cM. puc. 53.17).
lMnacTuHEBI KOHAEHCATOPA, TaKXKe Kak U OOMOTKUN SMNeKTpoABMraTens,
M30NMpOoBaHbl OT Macckl. Ecrnv conpoTBneHne naonsayum pesko
nagaet

(onacHoCTb 4Y€ero NOABNAETCA NPU YPEIMEPHOM NEPETPEBE), YTEUKa
Toka 06ycnoBnuBaeT OTKMIOYEHNE YCTaHOBKM aBTOMaTOM 3aLLUTHI.

Takas HeucnNpPaBHOCTb MOXET BO3HUKaTL, €CINU KOHLEHCcaTop UMeeT . J
MeTannuyeckyto obornouky. ConpoTuBneHune, UamepeHHoe Mexay MMacTwHe!

OGpuie BLIBOAA | OAQHMM U3 BLIBOZOB W KOPMYCOM B STOM cryyae cTpeMuTcsi K O, 33MKHYTHI
BMECTO TOro, YToObl ObITb 6€CKOHEUHBIM (MPOBEPATE HYXHO 06a HAKOROTKO
BLIBOAA).

Puc.53.15 Puc.53.16

EMKOCTb KOHAEeHcaTopa MOXET ObITb ROHUXEHHOM (cM. puc. 53.18)->

ConporvangHue . PaKTULECKAA EMKOCTL

MENAY ORHUM M3 B sToM cnyyae fielicTBUTENbHasN Benvlqlea €MKOCTU, U3MepeHHasn Ha KOHAEHCATOPA HiKE

HblEOOOB # Mac- €ro KoHLax, Himxe eMKOCTH, Yka3aHHOW Ha Kopnyce ¢ y4eToM aonycka YKa3aHHO#M Ha

COH CTREMUTCA K N3roToBUTETS. Kopnyce

HY N0

B npumepe Ha puc. 53.18 namepeHHasi eMKOCTb fomkHa Obina Ol
HaxoauTbea B Npepenax ot 90 no 110 mk®d. CnepoBaTenkbHO, Ha

CcaMOM gerie eMKOCThb CIULLKOM HU3Kad, YTO He obecneuunT 40 I"IF
Tpe6yeMb|e BeInu4vnHbl caBura no cbase N NYCKOBOIro MOMeHTa. B r_1
pe3ynbrarte ABUratesib MOXeT bonblle He 3anyCcTtuTbCA. @
| PaccmoTpum Tenepb, Kak ocyLeCcTBUTL UBMEPEHNE haKTUMECKON
€MKOCTU KOHAeHCaTopa C MNOMOLL b HEeCMNOXHOM CXeMHbl, Nnerko 100FF
peann3yemoii B yCITIOBUAX MOHTaXKHOI NoLaaku. *10%
240V
BHUMAHME: YT106bl UCKNIOYUTb BO3MOXKHbIE ONACHOCTH,
HeobxoaMmo nepes COOPKOI 3TOW CXEMbI NMPOBEPUTL
KOHAEHCATOP C NOMOLLBLIO OMMETPA. —
0aHa M3 NRacTHH MoHwKeHHan
3AMKHYTA Ha eMKOCTL
sacty
Puc.53.17 Puc. 53.18
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BHelLHe ncnpaBHEIR KOHAEHCATOP [OCTAaTOMHO NOAKIIOUUTL K CETK
NepPeMEHHOr0 TOKa HanpsxeHnem 220B n unameputb 208 AmriepmeTp |
noTpebnaemelil TOK (KOHEYHO, B 3TOM cryydae paboyee HanpsKeHne u D ——a
KOHAEHcaTopa AOMKHO ObITE He Hke 220B). 9 |
Cxemy HeobxoAUMO 3alyUTUTE NGO aBTOMaTOM 3aLYuThl, NMMBO NraBKkUM Asromaraa- ¥ .
npepoxpaHutenem ¢ pybunsHukom. MamepeHue (cMm. puc. 53.19) gomkHo p';‘glzlt':‘::c |
OLITE kak MOXHO Boree KOPOTKUM (MyCKOBOI KOHA,EHCATOP ONacHo LONro NNaskum ! |
LepxaTb Mo HanpsiKeHUeM). ':‘F"f‘-‘;?‘:f‘a‘ !
TpaHcgropma- |
Mpwu HanpsbkeHun 220B pgencTBUTESIbHAA €MKOCTb TORHEG knietk |
KOHAeHcaropa (B MK®) npumepHo B 14 pa3 6onblue Komyta
noTpe6nAemMoro Toka (B amnepax). NpOBELOB HanpsovaHme, yKasaH- |
HOE H3 KOMSRHCATORE,
HonkHo BbiTs Bble
Hanpumep, Bl XOTUTE NPOBEPUTL EMKOCTE KOHAEHcaTopa Ha puc. 53.20 Npomepnamnin Witk pabino 2208 |
(OYEBMAHO, 3TO NYCKOBOW KOHAEHCATOP, NO3TOMY BPEMS €ro HaxOXAeHWS Kenpecarop |
NoA HanpsPKeHWEM [LOIKHO ObITb o4eHb HebonbLUMM). [ocKorkbky Ha Hem U
yKasaHo, uTo paboyee HanpshkeHne paBHO 240B, ero MoXHoO BKIIOUUTE B |
ceTb Hanpsxennem 220B. | Puc.53.19 .

Ecnn emkocTb, 0603Ha4YeHHasi Ha koHaeHcaTope cocTtaBnaeT 60mkd+10% (To ecTb oT 54 10 66 MKD), TEOPETUYECKN OH
OoImKkeH noTpebnaTk Tok cunoii 60/14=4,3A.

YcTaHOBMM aBTOMAT UK NIaBKWIA NpeaoxpaHuTenb, pacCuUTaHHEIA Ha TaKoli TOK, NOAKMIOHUM TpaHChopMaTopHLle
KneLjn 1 yCTaHOBUM Ha aMnepMeTpe AnanasoH uaMepeHus, Hanpumep,10 AMnep.

MNopanum HanpsXXeHWe Ha KOHAEHCATOP, CYUTAEM NOKa3aHUst aMnNepMeTpa M ToTYac OTKIIOMUM NUTaHKE.
BHUMAHUE, ONACHOCTDb ! Koraa Bbl u3aMepsieTe eMKOCTb NYCKOBOIro KOHAEHcaTopa, BpeMsl ero HaxoXAeHus

noA HanpsXXeHUeM He AOMMKHO NpeBblWwaTtb 5 ceKyHA (NpakTuka nokasbiBaeT, YTO Npu HebonbLIMX 3aTpaTtax Ha
opraHusauuio npouecca N3MepeHns sTOro BpeEMEHU BNOMHE JOCTAaTOMHO AN BLINOSTHEHMA 3amepa).

| B Hawem npumepe dakTnieckan emkocTb cocTaBnsaeT okono 4,1x14=57 mk®, 10 ecTb
KOHAeHCaTop MCNpaBHLIA, NOCKOSBKY €ro €MKOCTh AOMKHa HaxoauTees mexay 54 n 66

| mMkd. Ecnmn 3amepeHHLIn ToK cocTaBun Obl, HanpuMep, 3 amnepa, akTnieckas EMKOCTb
6bina 66l 3x14=42mkd.

| 3ta BenuunHa BLIXOAUT 3a Npefentl fonycka, criefoBaTenbHO HYXXHO BEINo Bkl
3aMeHUTb KOHZEHCaTOoP.

C) NyckoBble pene

BHe 3aBMCUMOCTW OT KOHCTPYKLMK 3afiayeli MyCKOBOro pere SABNAETCs OTKMoYeHne

MycKOBOW OOMOTKM, KaK TONbKO ABUraTernb HabepeT npumepHo 80% HOMUHaNBHOMO
| uncrna oGopoTos. Mocrie 3Toro ABMraTerlb CHUTAETCH 3amyLyeHHBIM W NPOAOIKAET
BpaLleHM e TOMNBKO ¢ NOMOLbIO paboyeit 0GMOTKM.

Pue.53.20

| CyujecTByeT fjBa OCHOBHLIX TUNa MyCKOBLIX pene: pere Toka u pene HanpseHns. Ml
YNOMSHEM TaKXKe 3anyck ¢ nomoLybio Tepmuctopa (CTP).

BHa4yane usy4umMm NyckOBOE perne Toka

3TOT TMN pene kak NpaBuIo NPUMeHSETCS B HeGomnbLUUX ofHOMhasHbIX ABUraTenNax, UCNoNb3yeMbIX ANA NpuBosa
KOMMPECCOPOB, MOLYHOCTL KOTOpLIX He npeBbiaeT 600 BatT (qomaluHme xonoauneHUkU, HebornbLune MoOpo3urbHLIE
Kamepkbl).
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B 6onbLUMHCTBE criydaeB (HO He BCerja) 3T pene NoAKIoYalTCs HENOCPEACTBEHHO K KOMMPECCOPY NPU NOMOLLUM AiBYX
unu Tpex (B 3aBUCUMOCTU OT MO ENEN) rHe3 ], B KOTOPbIE BXOAST LUTEKKEPLI 0OMOTOK SreKTpoaBUraTens, npesoTBpalyas
BO3MOXHbIE OLUMOKM Npy NOAKIIOMEHUM pene K BCoMoraTernbHON U 0CHOBHOI obmoTkam (cm. Puc. 53.21).

P/MA” paboyvas (Main) -> OcHoBHas o6mMoTKa
A/S ->.  nyckoBasa(START) ->. BcnomoraTeneHan o6MoTKa
L-> nuHuAa (Line) ->. ®asa nuTaroLer cetn
Bepx Npn npoBepke OMMETPOM CONPOTUBNEHNUS MEXAY KOHTaKTaMu NyCcKOBOro pere Toka (B

crny4ae ero npaBUNLHOrO pacnosioXeHUs) mexay rHesgamm A/S n P/IM, a Takke mexay
rHesgamu L n A/S gomKeH MMETE MECTO pa3sphlB LLenu (CoNpoTUBIEHUE PaBHO CO),
NMOCKOSBEKY NMPU CHATOM NUTaHWUW KOHTaKThl perne pa3oMKHYTHI.

Mexay riesgamu P/M 1 L conpotuBneHune 6nusko k 0, COOTBETCTBYSA COMNPOTUBIIEHNIO
KaTyLLKW perne, koTopas MOTaeTcs NPOBOAOM TOJICTOrO CEHEHUS U NpefHa3HayeHa aAns
nponyckaHmsa nyckoBoro Toka. MoXHO Takke NpoBEPUTL CONPOTUBIIEHUE PENE B
nepeBEPHYTOM COCTOSHUN.

B Takom cnyyae mexay rHesfnamu A/S 1 L BMecTo 6eCKOHEYHOCTU AIOMKHO ObITh
coMnpoTUBMNEHUE, BNU3Koe K Hyrio.

MNpn MOHTaXKe pene Toka B NepeBepHYTOM NONoXeHUn (cM. puc.53.22) ero KoHTakTbl OynyT
Puc. §3.21 OCTaBaTbCs NOCTOSHHO 3aMKHYTLIMK, YTO HE MO3BOSUT OTKMOYaTL MyCKOBYlo 0OMOTKy. B
pesynbTare BO3HMKaeT onacHoCTE BBICTPOro cropaHusi aneKTposBuUraTens.

N3yuum Tenepb paboTy NycKOBOro perne Toka B CXEMe Ha pUC. .

53.23 B OTCYTCTBUE HanpsHKEHUS. Ba-bax ! AS = L
Kak Toneko Ha cxemy 6yAeT noAaHo HanpsixeHue, ToK nonger PIM
Yepes TENMOBOE pene 3aLWTbl, OCHOBHYIO OOMOTKY M KaTyLUKy \ KowTakT Gyner
pene. MNMockonbKy KOHTakTel A/S 1 L pasoMKHYTHI, NycKkoBas - x OCTABATLCH MOCTOAHHO
obmMoTka obecToueHa U ABUraTernb He 3arnyckaeTcs - 3TO Bbi3biBaeT Bepx ) 3AaMKHYTBIM
pe3koe BoapacTaHue notpebnsemoro Toka. [oBbILLEHNE NyCKOBOro Puc. 53.22

ToKa (MPUMEPHO NATUKPATHOE NO OTHOLLEHMWIO K HOMMWHarTY)
obecneynBaeT TaKoe NafieHUe Hanps>XXeHUs Ha KaTyLuke pene ( Mexay To4Kamu Tennosoe pene 3auuTHl
P/M n L), koTopoe CTaHOBUTCH AOCTAaTOYHbLIM, YTOOLI cepaeYHuK BTAHYICA B
KaTyLLKy, KOHTakTel A/S 1 L 3amKHynuck u nyckoBas 0OMOTKa okasanack nog
HanpspKeHNEM.

Bnaropapsa nmnynecy, Nnofy4eHHOMY OT NMyCKOBOI 0OMOTKU, ABUraTerb
3anyckaeTca U No Mepe Toro, Kak Yncro ero o6opoToB pacTeT, NOTpebnaemMblii
Tok napgaeT. OfHOBPEMEHHO C 3TUM NajaeT HanpsXXEHUE Ha KaTyLUKe pene
(mexgy L u P/M).

Koraa moTtop HabepeT npumepHo 80% OT HOMUHANBHOIO Yncna o6opoToB,
HanpspkeHve Mexay Toukamm L u P/M cTaHeT HeQocTaTouHEIM ANS YAEpXKaHUsA Puc. 53.23
cepaeyHVKa BHYTPU KaTyLLUKU, KOHTaKT

mexay L n A/S pasoMKHETCA U NOSTHOCTLIO OTKITHOYUT MYCKOBYIO OOMOTKY.

OpnHako Npu TaKoil cXeMe NMyCKOBOW MOMEHT Ha Bary ABUraTtens o4eHb HE3HAYUTENBHBINA, MOCKONLKY B HEN OTCYTCTBYET
MyCKOBOI KOHA,eHcaTop, 06ecneumBaloLLUii JOCTATOYHYIO BENUYKHY cABMra no ¢ase Mexay TOKOM B OCHOBHOW 1
NyCKOBOI 0OMOTKax (HanoMHMM, YTO FMaBHbLIM Ha3Ha4eHUEM KOHAEHcaTopa ABMNAETCH YBENMYEHNE MYCKOBOIO MOMEHTA).
lNosToMy faHHasa cxeMa UCMONb3yeTCH TONbKO B HEGOMNBLUMX ABUraTENSAX C HE3HAUUTENBHBIM MOMEHTOM COMPOTUBIIEHNA
Ha Bary.

Ecnu peub nget o HebOoNbLUMX XONOAUNbHbBIX KOMnpeccopax, B KOTOPLIX B KA4YECTBE pacLUMPUTESNBHOMO YCTPONCTBa
obsi3ameribHO LCONk3yomcs KanunnsapHblie mpyOKu, KoTopble obecneunBaloT BblpaBHMBaHWe aBreHna B
KoHAeHCcaTope U AaBlneHUA B Ucnaputene npn oCtaHoBKaXx, TO B 3TOM Cly4ae 3alycCK ABUratensa nponcxoaunT npu
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MWHMMaIEHO BO3MOXXHOM MOMEHTE CONPOTUBIEHUS Ha Bany (cM. paszien 51. KanunnspHele paclumputensHble
yCTpolicTBa.).

Mpn HeobX0AMMOCTY NOBEILLEHUSA MYyCKOBOrO MOMEHTa NOCNeAO0BaTENLHO C NycKoBOW 0OMOTKON Heobxoaumo
ycTaHaBnuBaTb nyckoBol koHaeHcaTop (Cd). [NoaTomy HYacTo pene Toka BbIMyCKaloTCH € YETEIPbMSA rHe3jaMu, Kak
Hanpumep, B Mogenn, NpeacraBieHHON Ha cxeme puc. 53.24. Pene Takoro Tuna NoCTaBfATCA C LWYHTUPYIOLENR
nepembidKoi Mexay riesgamu 1 u 2. INpu HeobXoQMMOCTY YCTaHOBKM NYCKOBOIO KOHAEHCATOpa LUYHT YAansaeTcs.
TernoRoe pene Il OTMeTUM, 4YTO NpU NPO3BOHKE TAKOro perie OMMETPOM Mexay rHesgamu M un 2

conpoTuBrneHune 6yaet 6rM3kMM K HyIio U paBHEIM CONPOTMBIEHNIO OOMOTKM pere.
- Mexay rHesgamu 1 n' S conpoTuBrneHne paBHo 6eCKOHEYHOCTHY (NpYU HOPManbHOM
NOSIOXEHUKN pere) N HyNo (NpU perne, NEPEBEPHYTOM KPbILLKOW BHU3).

| BHMMAHMUE ! lNpu 3ameHe HeUCNPaBHOIO perie ToKa HOBOE pene
| BCerpa AO0SKHO ObITb C TEM € MHAEKCOM, YTO U HeUcnpaBHoe.

[eicTBUTENLHO, CYLLECTBYIOT AECATKM pasnuuHbiX MoauduKaLuia perne Toka, kaxaan us
| KOTOPbIX UMEET CBOW XapaKTEPUCTUKN (Cura ToKa 3aMblKaHWUA U pa3MblkaHus,
MaKcuMasibHO ionyCcTMMas cuna Toka...). Ec/iu eHo8b ycmaraernueaemoe pese umMeem
OMITUYHBIE OIM 3aMeHsIeMoe0 perie
| XapakmepucmukKu, mo 1Ubo e2o0 KOHMakmbl Hukoa0a He ByOym 3aMbiKkambcs, /60
6y0ym ocmaeambCsl TOCMOSHHO 3aMKHYMbIMUL.

Muranue

| Ecnu koHmakmbl HUKo20a He 3aMbIKaromces], HarpumMep, n3-3a Toro, 4yTo NMyckoBoe pene
- TOKa CIULLKOM MOLHOE (paccuuTaHo Ha 3amblkaHue npu nyckoBom Toke 12A, B TO
BPEMS Kak Ha CaMOM Jiere NMyCKOBOW TOK He NpeBkILLIaeT 8A), ecriomoeamerbHas
| obmomka He Moxem bbimb 3anumana U Momop He 3arnyckaemcs. OH ryouT u
OTKNIOYaETCH TENMNOBLIM perne 3awuTbl. 3aMeTUM, YTO 3TU Xe NPU3HaKKM ConpoBOXAaloT
TaKylo HEUCNPaBHOCTL, Kak MNOSIOMKa KOHTaKTOB perie (CM. puc. Ha cxeme 53.25).
B kpaiiHem cnyuae npoBepuTb 3Ty MNOTE3Y MOXHO 3aMKHYB HaKOPOTKO Ha HECKOSBbKO CEKYHA KOHTakThl 1 1 S, Hanpumep.
Ecnu moTop 3anyckaertcs, 310 OyAEeT AoKa3aTeNbLCTBOM HEUCTPaBHOCTU Pere.

Puc. 53.24

Ecriu KoHmakm ocmaemcsi nocmosHHO 3aMKHymbiM, HanpuMep, 13-3a HU3KOI MOLYHOCTU NYCKOBOMo perie Toka (OHO
LOIMKHO pasMbIkaTbCa Npu NageHnn Toka 4o 4A, a ABuratenb Ha HOMUHaNbLHOM peXnme I'IOTp661'IF|ET 6fi\), nyckoeas

obmomka oKaxemcsi ece T
TennoBoe pene 3auMThl epeMsi 100 HarpsKeHUEeM.
c g3 3ametum, yTo TO X
camoe npousoiiaeT, ecnu
BCMNeACTBUE Ype3MepHOii
CUMNbI TOKA KOHTAaKTHI
P(R} pene«npyBapaTca» Unm
ecrnu pene  YCTAHOBMEHO

Tennosoe p?ne I3AUMTHI

BEPXOM BHW3*, U3-3a uero ¢
& KOHTaKTEl ByAyT ocTaBaTheA E
z MOCTOSIHHO 3aMKHYTHIMU. S
=~
= Komnpeccop 6ygneT Toraa m:";:'. S M =
MonoMka ' NoTpebrsTb OrPOMHLII TOK 1 BopuMcE | }
HOHTAKTA o - B STyYLUEM CrTyyqae s pene i
Wk * | OTKIMIOUUTCS TENMNOBLIM pene e — |
C::m:oor 4. ek 3aLuThl (B XyALLUEM crnyvyae MaaMOL- (S YR
- - 1l cd T 2 OH cropuT). Ecrin npu aTom B Hoe unu ca |2
pen | cxeme npucyTcTeyeT yﬁf:::"f -|_..“.u—
l MYCKOBOW KOHAEHCaTOp, OH Hommﬁ.. @
Takxke GyaeT Bce BpeMs noj
HanpsXXeHneM 1 MPW KaxKaoi
Puc. 53.25 Pwuc. 53.26

nonelTke 3anycka oyaer

CUNBHO NeperpeBaThbCs, UTO B KOHEYHOM CHETe NPUBELET K €ro paspyLUeHUI0.
HopmanbHyto paboTy nycKoBOro perne Toka MOXHO NErko NpOBEPUTL € MOMOLLLIO TpaHCOPMaTOPHbLIX KNELLEN,
YCTaHOBIEHHEIX B NMUHUM KOHLEHCATOpa 1 NyckoBol oBMoTku (No3. 7 Ha cxeme puc. 53.26).

Mpum. pel. YcTaHoBKa NyCKOBOro pesie B rOpU3OHTasIbHOM NNOCKOCTK, KaK NpaBuIo, aeT TakoW Xe pesynbTaT U Takke
ABNAETCH HEBEPHOW.
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Ecniu perie pabomaem HopMalibHO, Mo 8 MOMEHM 3arlycka mok bydem mMakcumarbHbIM, a Koe0a KOHmakm
pasoMKHemcs, amrnepmemp rokaxem omcymcemeue moka. HakoHel, yTObbI 3aBepLnTb pacCMOTpeHne NyCcKoBOro perne
TOKa, HY>KHO OCTaHOBUTLCA Ha OAHOI HeucnpaBHOCTU, KOTOpas MOXET BO3HUKaTL NPpU Ype3MepHOM poCTe faBrieHuns
KoHAeHcalunn.

LeiictBUTENBHO, NoGOoE NOBLILLEHWE AaBNeHUs KoHaeHcauuy, 4em Gbl OHO HU 0BYCNOBNMBanoch (Hanpumep, sarpssHeH
KoHOeHcaTop), HeusbexHo NPUBOLAUT K POCTY NOTpebrsemoro ABUraternem Toka {cu. pasdes 10. BrusiHUe eenuyuHbl
OaerieHus1 KOHOeHcay UL Ha curly moka, nompebrisemoao 3r1eKmpoMomopoM KoMpeccopa). ATOT PoCT UHOTAAa MOXET
OKas3aTbCs [LOCTATOMHBIM, YTOOLI MPUBECTU K cpabaThiBaHuio pene U 3amMblkaHUIo KOHTaKTOB, B TO Bpemsi kak aBuraterb
BpaLjaeTcs. [ocnencTBusa Takoro siBNeHus Bl MoxeTe cebe NpeacTaBuTh!

N3yunm Tenepb NMyCKOBOE perie HanpsXXeHus

Koraa moLyHOCTb gBUratens pacTteT (CTaHoBACH BhiLe, Yem 600 BaTT), Bo3pacTaeT 1 cuna notpebnaemoro Toka, u
ucnorb3oBaHUE MyCKOBOro pere Toka CTaHOBUTCA HEBO3MOXHbLIM, U3-3a TOro, YTO yBenuumBaeTca NoTpeGHbIin AnameTp
KaTyLUKu perne.

[NyckoBoe pene HanpsKeHUa TOXE UMEET KaTyLUKY W KOHTaKThbl, HO B OTNIUYKE OT perie ToKa, KaTyLUKa pere Hanps»KeHus
MMEET O4eHb BLICOKOE CONpOoTUBIIEHNE (HamaTLIBaeTCs TOHKUM NPOBOLOM C 6onblUMM YUCom BWTKOB), @ €ro KOHTaKThl
HOopMaribHO 3aMKHYTHI. [103TOMY BEPOATHOCTL NepenyTaTh 3T ABa YCTPONCTBa O4EeHb HE3HaUMTENLHa.

Ha puc. 53.27 npeacraeneH BHELLHWIA BUA Cnyuai Ne 1 Cnyqain Na 2
® 5 2@ Hambonee pacnpocTpaHeHHOro MyCcKoBOro
pene HanpsXeHus, NpeacTaBnsioLlero coboi 1 2
@) repMeTuYHyto KopobKy YepHoro uBeta. Ecnu
1 @ NPO3BOHUTL KINIEMMLI pere ¢ NOMOLLbIO 4
4 OMMeTpa, MOXXHO OOHapYXWTb, YTO MeXay
Knemmamu 1 n 2 conpotuenexHue pasHo 0, a 5
mexgy 1-5 n 2-5 oHo oAuHaKoBO U
Pnc.53.27 coctaensaeT, Hanpumep, 8500 Om (3ameTum, R vicuwny 1 2: HOm
YTO KNeMMbl 4 He BKITHOYaloTCH B CXeMy U UCNONb3YIOTCA TONbKO AnA ynobcrea Rueady | 65 BS00 0w
coeVHEHUs 1 pa3BOLKU NPOBOLOB Ha kopnyce pene). RyowaySn2: 8500 Om
KoHTakTbl perne HaBepHAKa HaxoaaTcs Mmexay kinemmamu 1 1 2, Nockoneky Puc. 53.28
COMNPOTUBIIEHNE MEXAY HAMMW PaBHO HYIIO, OOHaKO K KaKoll U3 3mux Kiiemm
Pentamn KoHTants 1 W 2 Ea“GaXl “
«apeGearas DeTAOTCR roOKoYeH 0OUH U3 ebie0d08 KamyLKU onpefenuTh Hembas, Tak

Kak pe3ynbtaT Npu uamepeHunsx byeT ofMHaKoBEIM (CM. CXEMY Ha
pwvc. 53.28).

FRICMKRYTRIMH
1 2 2
L} 5
‘-—u—-} E Ecnu y Bac ecTb cxema pene, npobnem c onpegeneHuemM obLLei
TO4KM He ByzieT. B npoTuBHOM crnydae Bam noTpebyetcs
Pwc. 53.29 BBINOMHUTE JONONHUTENBHO MareHbKWii ONbIT, TO eCTb NoAaTh
nuTaHWe BHavane Ha knemmel 1 1 5, a 3atem 2 U 5 (M3mepeHHoe Mexay HUMU conpoTuerieHne coctasuro 8500 Owm,
crnepoBaTernkbHO OAMH U3 KOHLOB KaTYLUKM NoakmoveH nubo K knemme 1, nmbo k
MpepLBaTent  Kemme 2).
Honyctum, 4To Npu nofaye HanpsxeHua Ha knemmbl 1-5, pene bynet paborate B
pexume «apebesra» (Kak 3ymMMep) U Bbl OTYETIIMBO pas3nuuuTe NOCTOAHHOEe
3aMbIkaHWe 1 pa3MbikaHne ero KoHTakTa (MpefcTaBbTe NocrnefcTBMS Takoro
pexuma ana asurarens). 3to 6yAeT NpuM3aHakoMm Toro, YTo Knemma 2 SBrseTcA
o6Lyeil 1 ofiMH U3 KOHLOB KaTyLUKW NOAKITIOMEH UMEHHO K Heil. B criyvae
HeyBEpEeHHOCTU BBl MOXETe NpoBepUTL cebs, NofiaB NUTaHue Ha Knemmel 5 u 2
(KoHTaKTHl 1 1 2 pa3soMKHYTCs 1 OyayT ocTaBaTbCA Pa3oOMKHYTHIMM).

BHVMAHUVE ! Ecnv Bbl nogaanTe HanpsXxeHWe Ha Knemmbl 1 ¥ 2 (KneMmbl
HOpPManbHO 3aMKHYTbIX KOHTaKTOB), TO NONy4YHTe KOPOTKOE 3aMblKaHWe, YTo
MOXET ObITb OYEHb onacHbIM (cM. puc. 53.29)!

Puc. 53.30

UTo6bl BLINOMHUTE TaKylo NPOBEPKY, Bl [LOIPKHEI UICMONB30BaTh HanpsxeHue 220
BonbT, ecnu pene npefgHasHavdeHo Ana ocHaweHusa aeuratens Ha 220 BonbT (HacTosaTenbHo pekomeHayem
ucnonb3oBaTh B Lienu NraBkuii NpegoxpaHnTenb, YToOb! 3aLUTUTL CXEMY OT BO3MOXHEIX OLLMOOK NpW NOAKITIOHEeHUN).
OnHaKo MOXET TaK CIy4UTbCA, UTO KOHTaKTHI pere He ByayT pasMbIkaTbCa HU NpU Nofave NuTaHua Ha
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KnemMmbl 1 1 5, HU Npu ero Nnofave Ha KNeMmbl 2 U 5, XxoTAa kaTywka 6yaeT ncnpaBHOR (NpyU NPO3BOHKE OMMETPOM
conpoTusrnermne 1-5 u 2-5 oguHaKoBO BBICOKOE). 3TO MOXET ObiTb 00YCNOBNEHO CaMUM NPUHLUMNOM, 3arioXeHHBIM B
OCHOBY paboTEl CXEMEI C pene HanpsxeHus (cpasy nocrne AaHHoro absala Ml ero paccMoTpPUM), KOTOpPbI TpebyeT ana
cpabaTLiBaHus perne NoBLILLEHHOMO HanpsxeHnsa. YTobkel NpoaomKUTE NPOBEPKY, Bbl MOXETE YBEMWYUTL HANPSKEHWE [1O
380 BonkbT (pene npy STOM HUYEro He yrpoxaeT, Tak Kak OHO cnocobHO BuIAepxaTk HanpsxeHne Ao 400 Bonkr).

M3yuum Tenepb paboTy pene HanpsXeHus B cxeMe, NpeacTaBneHHoin Ha puc. 53.30 n Haxoaswelics noka 6e3 nuTaHus.

Kak Toneko Ha cxemy nofaeTcd NUTaHUe, TOK NPOXOAMT Yepea TEMIOBOE pere 3aluTkl U OCHOBHYIO 06MOTKy (C-»P).
OLHOBPEMEHHO OH NPOXOAUT Yepes NyckoByto 0OMOTKy (C->A), HoOpManbHO 3aMKHYThIe KOHTakThl 2-1 1 NyCKOBOW
koHzeHcaTop (Cd). Bce ycrnoBus ansa 3anycka cobnofeHel U ABUraTernb HauMHaeT BpaLleHneE.

Tennoaoe pene 3aWHTht

Mo mepe Toro, Kak gBuratenb Ha6|/|p66T O60pOTbI, B NYCKOBOIA obMoTKe HaBoaUTCA
AONOJTHUTENBbHOE HanpAXXeHne, KoTopoe nobaBnseTtcsa K Hanps»XeHN NuTaHuaA.

B koHLe 3anycka HaBef,eHHOEe HanpsAXXEHUe CTaHOBUTCH MaKCUMarbHBIM 1
HanpsKeHMe Ha KOHLax MyckoBoli 0OMOTKM MoxeT gocturatb 400 BonbT (npu
HanpsxeHnn nutaHua 220 BonbT). KaTywka pene HanpsXeHus
CKOHCTpyUpoOBaHa Takum obpa3om, YTo6bl pa3OMKHYTb KOHTaKThl TOYHO B TOT
MOMEHT, KOrja Hanps>KeHWE Ha HEN NPEBLICUT HaNpPsAXXEHUE NUTaHWA Ha BEMNUYUHY,

Nuranue

onpezeneHHyto paspaboTunkom apuratens. Korga KOHTakThl 1-2 pasoMKHYTbCS, A 5 ;
KaTyLUKa pene ocTaeTca 3anuTaHHOoN HanpspkeHNeM, HaBeAEHHLIM B MYCKOBOM HET ﬂA
obmoTke (3Ta 06MOTKa, HaMOTaHHaA Ha OCHOBHYIO OOMOTKY, NpeacTaBnsieT coboi

Puc, 53.31

Kak Obl BTOPMYHYI OOMOTKY TpaHcdopmaTopa).
Bo BpeMA 3anycCka o4eHb BaXHO, 4TOOHI HanpsaXxXeHne Ha Knemmax perie B TOMHOCTU COOTBETCTBOBaJ10 HanpA>XeHUo Ha
KOHLlax nyckoBoii o6moTku. F1oamomy nycKoeoli KoHOeHCamop ecea0a OOImKeH 6KJIIYaMbCSA 6 CXeMy
mexx0y moukamu 1u P, a He mex0Oy A u 2 (cm. cxemy Ha puc. 53.31).

OMMGMUM, Ymo npu pa3sMbiKaHUU KOHMaKmoe 1-2 ﬂyCKOGOﬂ KOHdeHcamop NOoJIHOCMbBIO UCKJTIOYaemcs U3
CXeMbl.

Cymecrsyer MHOXeCTBO Pa3NIUYHbIX Moneneﬁ pene HaflpAXeHusd, oTNYarlmxca CBOMMU
XapaKTepucTukamm (Haﬂpﬂ)KeHMeM 3aMblKaHUA U pa3sMblKaHUA KOHTaKTOB...).

I'Ioaromy fipu HeOGXOAMMOCTM 3aMeHbl HeUCTIPaBHOIO pelie HafpAXeHua
HYXXHO AnA 3TOro ucfionb3oBarb pene TOM Xe caMou Mogenu.

Ecnn pene anAa 3aMmeHbl He BNOJyIHE COOTBETCTBYET ABUIraTtesto - 3To0 3Ha4YUT, 4YTO
NGO ero KOHTaKThl NpuW 3anycke He BynyT 3aMKHYTHI, 60 ByAyT 3aMKHYTHI
nocTtosiHHO. Koala T1pu 3ariycke KOHmakmebl perie oKa3bieatomcs pa3oMKHYymbiMU,
HanpumMep n3-3a Toro, UTo pere CrUWKOM ManomoLyHoe (oHO cpabaThiBaeT npu 130
Boanax, TO €CTb Cpa3y nocne nogavyun HanpsxeHmna n nyckoeand 0OMOTKa 3anuTaHa
TOJNbKO KakK BTOpU4YHadA O6MOTKa), ABUratenb

TennoBoe pene 3aliuril

220V

Tennoeoe pene 3alHTL!

c—8 8—

He CMOXET 3anycTUTLCs, OyAeT ryLeTh 1
OTKITIOYMTCH TEMNOBLIM pene 3aLyuThl (CM.
puvc. 53.32).

A2t P

KoHTakT cnoman unu pene
CrHKOM ManomMolliHoe

Puc. 53.32

OTMEeTUM, YTO Takue xe NpusHaku oyayT
MMEeTb MECTO B Crlyyae NOSIOMKU KOHTaKTa.

Auranne

B kpaitHem crniyyae, Bcerga MOXHO
NPOBEPUTL 3TY MMNOTE3Y, 3aMKHYB Ha
MIFHOBEHUWE HaKOPOTKO KOHTaKTHl 1 u 2. Ecnu aBUratens 3anycTuTcs, 3HauuT
KOHTaKT OTCYyTCTBYET.

A 2% 1 P

Koeda koHmakm ocmaemcs MoCMOosHHO 3aMKHYmMbiM, Hanpumep, ua-3a Toro, YTo
pene Hanps>XeHus CIULLIKOM MOLLHOE (OHO cpabaThiBaeT npu HanpsxeHun 390
BonkT, B TO BpeMS Kak HanpsaXXeHUe Ha KOHLax NycKoBol 0OMOTKM HE NpeBLILLAET
270 Bonkr), nyckoeast obmomka 6ydem nocmosiHHO 3anumaHa. 3aMeTuM, YTo
Takas e npobriemMma MOXeET BO3HUKHYTb, €CINU
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KOHTaKTL1 €NpUBAPHNMELSL UNM
! pene CIAMWKOM MOLYHOE HITH
obopsan Nnpoeo KaTyLUKHA
* Pue. 53.33



«npunBapunUCb» KOHTaKThl pene BCrneacrene YpeamepHoro Toka unm ecnu O60pBaH npoBoOA B KaTyLLUKe pene (CM. puc.
53.33).

Mpy 3TOM KOMMpeccop NOTPeONAET OFPOMHBIN TOK U B flyyLUeM Crlyyae OH OyAeT OTKIIOYEH TENNOBLIM pere 3aluThl (B
XyALleM criydae oH cropuT). MNpu HanuunKM NycKOBOTo KOHAEHcaTopa, NocrnefHuiA, NOCTOSHHO OCTaBasiCb Noj
HanpshKeHWeM, NpU Kaxaoli NonbITke 3anycka OyaeT CUNbHO NeperpeBaTbCs U 0MeHb ObICTPO paspyLUMTCS.

HopmanbHyto paboTy NycKoBOro perne HanpsXeHnUsa Nnerko NpoKOHTPONUpoBaTE C NOMOLLbIO TpaHCHOPMaTOPHbLIX KNeLyei
M amnepMeTpa, YCTaHOBUB KIeLy B LieNb MyCcKoBOW 0OMOTKM U KOHA eHcaTopa (Ha cxeme puc. 53.33 MoxHO 3axaTk B
Knewu nposog, nogxoaawuii kK knemmam 1 wnu 2 pene). Ecnu pernie pabomaem, 8 MOMEHM 3arlycka mok docmuaaem
MaKCUMyMa, a Kak mosibKO KOHMaKIm pa3oMKHemcsl, oH yrnadem 00 Hyrs.

3ameTunM, 4TO namMepsa HanpsXXeHne Mexay Knemmamu 5 u 2 npu BpawjarLwjemcsa ABuratere, Bbl CMOXETE y3HaTb
BENU4YMHY HaBEAEHHOrO B NyCKOBOI OOMOTKE Hanps»KEHUs (fLaxxe ecrnv ABuUratens paccuutaH Ha 220 BonbT, npu
M3MepeHnn ncnoneayiite wWwkany Ha 600 nnu 1000 BonkT).

TennoRoe pene 3aImTL
MoXeT, HaKOHeL, CNyYMTLCA Tak, YTO KaTyLLKa perie HanpsXXeHus oKaxeTcs
3aMKHYTOW HakopoTKo (cM. puc. 53.34). Karywka c
pene

B sTOM cryyae yepes KaTyLLKy NpoTekaeT o4eHb OOMbLLOKA TOK U ee 3AMKHYTA
oOMOTKa, BLINONMHEHHAs Kak NpaBuIio U3 oYeHb TOHKOro NpoBoAa, HaKOpPOTXO
npeactaenseT coboil NnaBkuii NPefoxXpaHUTENb U pacniaensaeTcs.

MoABNATCSA NPU3HAKKU TOFO, YTO KOHTaKThl 1 U 2 NOCTOSHHO 3aMKHYThI 1
NPUCLIBLLUIA HA MECTO PEMOHTHUK OOHaPYXUBaET, YTO KaTyLlKa neperopena.
HanomHum, 4To B criyyae neperpyaku Apuratens (Hanpumep, ua-3a pocTa

Puc, 53.34

c - LaBreHUst KOHAEHcaLumn, 4TO NPUBOAUT K YBENMUYEHUIo NOTpebnseMoro
TOKa), NYCKOBOE perie Toka MOXeT cpaboTaTb M BHOBb NoAaTh HanpshxeHue
MUTaHUA Ha NyCKOBY 0GMOTKY. C perne HanpsiXeHUs STOro NpousoinTh He
MOXET, TaK KakK ero paboTa 3aBUCUT TONbKO OT CKOPOCTH BpalleHnst

ABUrarens, a He oT BENMNYUNHBI I'IOTp661'IF|EMOFO TOKa.

HommnansHas
CKOPOCTRL

Mepen Tem, kak NPUCTYNUTE K M3YYEHUIO 3aMycka C NOMOLLbI0 TEPMUCTOpa
(CTP), ckaxem HECKOFTbKO CIOB O 3anycke ¢ MOMOLLbI0 LEHTPOOEXHOro
BhIKMo4aTens (cM. puc. 53.35), KOTOPLIM elle OCHaLLeHbl HEKOTOpbIe

A P ofHoha3HbIe ABUraTeny U HEKOTOPLIE MOAENY TEMMOBLIX HACOCOB.

Pyc. 53.35 3aMKHyTbI NPK OCTaHOBIIEHHOM JBUraTerie KOHTaKT pasMblkaeTcsl, Kak
TONBKO YMCIIO 060OPOTOB AOCTUraeT NpuMepHo 80% OT HOMUHana. HencnpaBHOCTY LLEHTPOOEXHOIO BLIKITOYATENS UMEIOT,
KaK npaBuro,

MeXaHUYECKyI OCHOBY (3aKNUHUBaHMWE, NIOXOM KOHTaKT) U UX pacCMOTPEHMWE BIXOQUT 3a paMK1 HAcTOSLLEro
pyKOBOACTBA.

3anyck npu nomoum tepmucrtopa (CTP).

TepmucTop, unu Tepmopesuctop (CTP* - cokpalleHre, B nepeBoe 03HaAYaeT - NONOXUTENbLHLIN TeMnepaTypHbIf
KO3 (PMLUEHT, TO ECTb NOBLILLEHUE CONPOTUBIIEHNA NPU POCTE TEMNEPaTYPEI) BKITIOYAETCA B LiENb Tak, kak Noka3aHo Ha
puvc. 53.36.
MNpu HenoaBuxHOM poTope MoTopa CTP XonofHbI (UMEET OKpyXatoLLyio

Tennosoe pene 3almTy TemnepaTypy) U ero conpoTUBINEHUE OYEHb HU3KOE (Heckornbko OM). Kak Tonbko Ha
ABuUratens NofaeTca HanpsXXeHUe, 3anuTbiBAaeTCA OCHOBHasi 0OMOTKa.
OnHOBPEMEHHO TOK NPOXOAUT Yeped HU3Koe conpotueneHue CTP un nyckoByto
o6MOTKy, B pe3ynbTare yero ABurarens 3anyckaetcs. OfHaKo TOK, TEKYLLUIA Yepes
nyckoByto 0OMOTKy, npoxoana Yepes CTP, HarpeBaeT ero, 4to obycnoenusaeT
pe3Koe NOBLILLEHWE €0 TEMMNEPATYPEI, @ CrefoBaTeNbLHO U conpoTuenerus. Mo
MCTeYeHUN oaHOoR-ABYX cekyHa TemnepaTtypa CTP ctaHoButcs 6onee 100°C, a ero
conpoTuBreHune nerko npesbiwaet 1000 om.

Mutanue

MpumM. pea. NHorga BeTpevaeTces TepMuH PTC, KOTOPLIR 03Ha4YaEeT To e caMoe,
yto n CTP.

A cTP
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Peskoe noBeilweHne conpotuBrenna CTP cHuxaeT TOK B NyCKOBON OOMOTKE 10 HECKOSBKUX MUINIMamMnep, Y4To
3KBMBASIEHTHO OTKITIOHEHUIO STOW OOMOTKM Tak, Kak 3To caenano 6bl 06bldHOoe nyckoBoe pene. Cnabulii TOK, He OkasbiBas
HUKaKOro BITMAHWA Ha COCTOAHUE NYCKOBOI 0OMOTKM, NpoformkaeT NnpoxofuTb Yepes CTP, ocTaBasch BNosnHe
LOCTaTOuHEBIM, YTOOLI NOAAEPKUBATE €M0 TEMNEPaTypy Ha HyXHOM ypoBHe. Takoli cnocob 3anycka ucnornb3yeTca
HEKOTOPLIMU pa3paboTyrkamm, eCniv MOMEHT CONMPOTUBIIEHUSA NPU 3aMyCcKe O4YE€Hb Marblil, HanpuMep, B yCTaHOBKaXx C
KanunnspHEIMY pacLlUMpUTENBHEIMU YCTPOCTBaMu (TA€ NpU OCTAHOBKE HEN3DEXHO BhbipaBHUBaHUE fiaBrneHuit). OfHako,
Kora KOMMpPeccop OCTaHOBUIICS, OnLIMeribHOCMb ocmaHoeKu OommkHa bbimb docmamoyHo 60bwiol], YTOOB! HE TONBKO
o6ecneynTb BEpaBHUBaHWE AaBMNEHWA, HO 1 rMaBHBIM obpa3om oxrradums CTP (No pacyeTam ANA STOro HyXHO Kak
MUHUMYM 5 MUHYT). Beskaa noneiTka 3anycka gsuratens npu ropadyem CTP (umetoum, cnefoBaTesibHO, O4EHb BEICOKOE
COMNPOTUBIIEHME) HE NMO3BONUT NYCKOBOI 0OMOTKE 3amnyCTUTb ABUraTesb. 3a Takyto NonbITKY MOXHO NONNaTtuTeCs
3HaUUTENBHLIM BO3pacTaHUEM TOKa M cpabaTbiBaHneM TENJOBOIo perne 3auThl. TepMope3ncTophl NpeacTaBnaloT coboi
KepamMmuyeckue AUCKU UINU CTEPXKHU 1 OCHOBHBIM BMAOM HEUCMPaBHOCTE 3TOr0 TUNa MyCKOBLIX YCTPOWCTB ABMAETCA WX
pacTpeckMBaHWE U paspyLUeHUE BHYTPEHHMX KOHTaKTOB, Hanbonee Yacto o6ycnoBrneHHOE NonbITkamm 3anycka npu
ropsunx CTP, uTo HensbexHo BneYeT 3a coboil UpeamepHoe NoBLILLEHNE MYCKOBOro Toka (cM. puc. 53.37). Mpu
HeucnpaBHocTU CTP ero Hy>HO 3aMeHNUTb TOYHO TakKo Xe MOAENbI0.

MpumeyaHuwe. Mbl YacTo ykasbiBanu Ha BaXXHOCTb COBIIOAEHUA MAEHTUYHOCTU MoAenen npu
3aMeHe HEUCTPaBHbIX 3NIEMEHTOB 3MEKTPoobopyAOBaHUA (TENMOBLIE pene 3awmThl,
NyCKOBbIE perne...) Ha HOBbIe, NMNO0 Ha Te, KOTOPbLIE PEKOMEHAYETCA AN 3aMeHbI
pa3paboTumkom. Mbl coBeTyeM TaKKe Npu 3aMeHe KOMMpeccopa MEHATb U KOMIMMEKT
NYCKOBbIX YCTPOUCTB (perne + KoHaeHcatop(bl)).

Tennoeoe pene 3auMTb
D) O606uieHMe Hanboree YacTO BCTPEUAIOLWMXCA CXEM c

MYCKOBbLIX YCTPOWCTB. ]
B AOKYMeHTaLlnWn pasrnnyHbIX paapa6OT‘-II/IKOB BCTpe4YaeTCcA MHOXXECTBO CXEM C

HECKOJIbKO 3K30TUYECKUMU Ha3BaHUAMMU, KOTOPbIE Mbl cenyac pa3bACHUM.
Bocnonb3oBaBLUUCE 3TUM cnyyaem, Mbl NONOJTHUM Hallu 3HaHUA U yBUWAWM POJb

pa6oqv|x KOHAEHCATOPOB.

Hna nysuwezo noHumMmaHus OanbHeliwea0 Mamepuarna HaroMHUM, Y4mo 6
omiu4ue om rycKoebix KOHOeHcamopoe paboyue KOHOeHcamopb!

paccyumaHb! Ha NoCMOoSIHHOE HaxoX0eHue nod HarnpsixeHUeM U 49mo
KOHOeHcamop eKIo4Yaemces 8 cxemy nocriefoeamerisHO ¢ ryckoeoll A
obmomekoll, No3e05168 NOBbICUMb KPymsauuli MOMEHM Ha eary

Osuaamerisi.

Nuranne

T cme
Chpoip

1) Cxema PSC (Permanent Split Capacitor) - cxema ¢ NOCTOSHHO
NOAKIICYEHHBIM KOHAEHCATOPOM SIBNSETCH CaMoii NPOCTOM, NOCKONLKY B Heil
OTCYTCTBYET MyCKOBOE pere.

Puc, 53.37

Tennopog pene 3alMTLI
C
KoHgeHcaTop, NOCTOAHHO HaxoAAack NoA HanpskeHuem (cM. puc. 53.38) LormkeH
@ 6bITb pabovnmM KoHaeHcaTopoM. [OoCKONBKY C POCTOM €MKOCTU Takoi Tvn
: KOHZEHCaTOPOB OLICTPO YBENMUMBAETCH B pasMepax, X eMKOCTb
E orpaHn4mMBaeTcsi HebonbMMK 3HaveHusiMu (pefko 6onee 30 mkd).
=
CnepoBaTenbHo, cxema PSC ucnonbayeTtcs, kak npaBuio, B HeOonbLIKNX
Cp LBUratensix ¢ HeaHaunTenbHEIM MOMEHTOM COMNPOTUBIIEHMA Ha Barly (Marble
11 XONOAMIBHBIE KOMNPECCOPEI ANA KanurnnAPHLIX pacLUMPUTENBHBIX YCTPOICTB,
A(S) n P obecneunBaoLLuX BLIpaBHUBaHWE LaBliEHUIA NPy OCTaHOBKaX, BEHTUNATOPHLIE
Cxeman PSC ABurateny HebonbLUUX KOHAMLMOHEPOB).
Puc. 53.38 MNpy nogaue HanpsXeHUs Ha cxemy NOCTOSAHHO MOAKMIoUEHHEIN kKoHaeHcaTop (Cp)

LaeT TON4YoK, NO3BONAS 3anyCcTUTh ABUraTenb. Korga gBuratens 3anyLyeH,
nycKkoBas obMoTKa ocTaeTcs nog HanpsxXeHnem BMecTe ¢ nocrnegoBartesibHO BKJTIOHEHHBIM KOHOEHCAaTOPOM, YTO
orpaHn4mnBaEeT CUny Toka 1 NO3BONAET NOBLICUTE KPYTALLWMIA MOMEHT NpKn pa60Te aABuratens.
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2) Cxema CTP. uayuennas patee, HasbiBaeTcs Takke PTC (Positive Temperature Coefficient) n ucnonssyertcs B
Ka4eCcTBEe OTHOCUTENBHO NPOCTOrO NYCKOBOMO YCTPOWCTRA.

OHa MoxeT 6bITb YCOBEpPLUEHCTBOBaHa [,06aBreHMeEM NOCTOSTHHO NOAKIIOHYEHHOTO KOHA EHCATOPa, Kak NoKka3aHo
NYHKTUPOM Ha cxeme puc. 53.39.

MNpn nopgaye HanpsXXeHNUA Ha cxeMy (NOCIE OCTaHOBKM ANUTENBHOCTEIO HE MEHEE 5 MUHYT), CONPOTUBIEHNE TEPMUCTOPA
CTP ouyeHb HU3koe u koHzeHcaTop Cp, byay4mn 3aMKHYTHIM HAKOPOTKO, HE BITUAET Ha NpoLecc 3anycka (CreloBaTerbHo,
MOMEHT CONPOTUBIIEHUSA Ha Bany AOIMKEH ObITe HE3HAYMTENEBHEIM, YTO TPEOYET BhlipaBHMBaHUS AaBreHnid npu
OCTaHOBKeE).

B koHUe 3anycka conpoTtuenenne CTP pe3ko Bo3pacTaeT, HO
BcnomoraTernsHas oOMOTKa OCTaeTCA NOAKITIOYEHHOI K CETW Yepes
3 KoHzeHcaTop Cp, KOTOPLI NO3BONAET NOBLICUTL KPYTALLUIACS
MOMEHT Npu paboTe ABUratens (Hanpumep, Npu pocTe
LaBrieHns KoHAeHcaLum).

Tenncpoe Pene 3AWMTLI NMyckoBOE pane 34l WTh

c c

Mvranmne

lMNockonbKy KOHAEHCATOP BCE BPEMS HaXOAUTCHA NOA, HaNPSXKEHUEM,
nNyCcKoBHIE KOHAEHCATOPLl B CXEMax 3TOro Tuna NChonb3oBaThb
P HEeNb3A.

A 2 1
HychuBne pee

HAUPH M EHAR
Myexosoe pere Cxema RSIR 3) Cxema RSIR (Resistance Start Induction Run) ucnoneayet
nyckoBoe pere 6e3 koHgeHcaTopa (cM. puc. 53.40).

Puc. 53.40

VMcnonbayemoe B cxemMe NyCKOBOE perie MOXET OLITh pere Toka
(Hanbornee YacTLIl cnyyait) unn pene HanpspkeHusi. PeaynbTaT oauH 1 .
TENNOBOE PENg a3l WTe=t THNNOBOE DANE 3aTYMTEI
TOT Xe. Py ¢

lNocKorbKy KOHAEHCATOP B CXEME OTCYTCTBYET, NYCKOBOI MOMEHT
JOCTaToMHO cnabblif, U [aHHas Cxema UCNOJSIb3YEeTCs, B OCHOBHOM,
B HEOOMBLUMX JOMALLHUX XONOAUNBHUKAX € KanumAapHLIM Qi. ce
pacLLUMpUTENBLHEIM YCTPOCTBOM, obecheunBaioL UM BbipaBHUBaHMWE cd ’|_|
LaBrieHnil Npu ocTaHOBKax. 'F; E T '}.’L‘.,“,;:';;ﬁfﬂ’
4) Cxema CSIR (Capacitor Start Induction Run) aHanorniHa cxeme wesonsepere e

RSIR, B koTOpyto fo6aBneH nyckoBoi koHAeHcaTop (cM. puc. 53.41).

§

MTuTaHus
NwTanqe

Relais 1
i)

o

v

Pue. 53.41

IaHHas cxema ucnornbayeTcs B crnyyasx, Kora ecTb onacHOCTb
BO3pacTaHus MOMEHTa CONPOTUBINEHUS Ha 3anycke. [oBLILLEHE NYCKOBOro MOMEHTa Ha Barly iBUraTens
o6ecneumBaEeTCA NPU NOMOLLU NYCKOBOTO KOHAeHcaTopa. Cxema
MOXET ObITb CNONb30BaHa B XONOAUIMEHLIX KOHTYpax ¢
TepmocTaTnieckum TPB.

5) Cxema CSR (Capacitor Start and TENNOROS PENG AW MThI
Run) ananornyHa cxeme CSIR, B

Tennoaoe pena 1aiijkel Tennoacs pene 3aWHTL!
c

_ C
KoTopyto nobaeneH pabounii
A A KoHgeHcaTop (Cm), Kak hokasaHo :g
L Fiyrunmor palie My pacceuuu Ha puc. 53.42. E
[
m
cm Cxema CSR Takasi cxema no3BonaeT

obecneunTb cpasy 1 NOBLILLEHHHIA —(ﬁ'—-
A cTP P

NYCKOBOW MOMEHT W NOBLILLEHHbIN
MOMEHT hpu paboTe aABuratens. “é’[,'“'_

Pwuc.53.42

Cxema CTP
MNpu 3anycke yctaHoBNeHHbIe nhapannensHo Cd u Cm, eMKOCTU KOTOPLIX

CKafLIBAKOTCS, NOMOTraloT 3anyCTUTb ABUraTesb, a Korga 3anyck okaHuMBaeTcs 1 Puc. 53.39
LBUraTtenb BLIXOAUT Ha HOMUHaNBHBIA pexuM, KoHgeHcaTop Cd uckntouaeTcesi, U nyckoBasi 06MOTKa OCTaeTcs 3anUTaHHOM
Yyepea koHAeHcaTop Cm.
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Mcnone3oBaHune pa6oqero KOHAEHcaTopa NO3BOSNIAET NOBLICUTE KPYTALYUIA MOMEHT ABUraTensa npu ero pa60Te,
Hanpumep, B COCTaBe TEMFIOBOIO HAcoca, Y KOTOPOro B 3UMHEM PEXMME MOXET 3aMETHO BO3pacCTU CTENEHE CKaTunA (a
cregoBaTenbHO, U MOMEHT CONPOTUBNEHNS).

OLHOBPEMEHHO pa6oqv||7| KOHAEHcaTop NO3BONAET yBENMUUTL cos® aBuraTens, YTo NPUBOAUT K CHUXEHUIO
I'IOTp661'IF|EMOFO ToKa (NpOBEPUTE STO MOXHO OYEHb 6bICTpO, M3MEpPUWB CUITY TOKa Npu Hanuuum konageHcatopa Cm, a
3aTeM nocrie ero OTKNMIYEeHUA: MOXXHO y6env|Tbc;|, 4yTO nocre oTknoYeHns Cm nonHas cuna I'IOTp661'IF|EMOFO TOKa pacTteT
M 3a4acTylo KOMMNPECCOP Ha4YNHaET CUNbHEE MYLETH).

BcnomHUM, 4TO ANA KOHTPONS SEKTPUYECKUX NapaMeTpoB oAHO(asHoro gBuratensa JONOSTHUTESNBHO K O3HAaKOMITEHUIO C
HaanncAaAMun Ha ero kopnyce HeobX0AMMO NCNONb3oBaTh TpaHCcOpMaTOPHEIE KNELYWN C LENBI0 N3MEPEHUS NOMHOMO
I'IOTp661'IF|EMOFO ABUrarenem Toka.

Hukorga He npeHe6pera|7|Te TakKe N3MePEHNEM CUITbl TOKa, KOTOPLIA NPOXOAMWT Yepes KOHAEHCaTopbI.

6) MHOrockopocCTHLIe ABUraTenv

MprHUUNUanbHas cxeMa CTYNeHYaToro perynmupoBaHua CKOPOCTW BpalleHnsi BEHTUNATOPHOTO LBUraTens,
yCTaHaBMBaeMoro BO MHOTMX KOHAULUOHepax, NpuBeaeHa Ha puc. 53.43.

MpYHLUN peryrnupoBaHUs CKOPOCTM 3aKTOYaeTCs B CHUKEHUW HaNPSKEHUA Ha KNeMMax LBUraTensi, YTo yMeHbLUaeT
KPYTSLMIA MOMEHT U NPUBOAUT K NafeHNIo Yncra oGopoToB.

Ilnsa aToro B Lienk NMTaHus ABUraTens ¢ nyckoBol cxemoli Tuna PSC  nocnefoBaTentHO — BKIIOYMAETCA  UHAYKTMBHOE
conpoTuBnexmne. Korga nepeknoyatent ycTaHoBeH B nonoxeHne MC (Manas ckopocTk), Ha CONPOTUBIIEHUUN CO3[aETCA
nafeHne Hanps>KeHUs,, KOTOPOE NPUBOAUT K YMEHBLLLEHUIO HanpsXXEHWUS, NMMTaIOLEro ABUraTernb, B pe3yneTare Yero
nocnegHuii BpawjaeTtcs B pexume MC. MNpu nonoxeHnn nepekniovatens BC (bonbluas ckopocTb) MHAYKTUBHOE
COMPOTUBIIEHME WCKITIOMAETCH U3 LieNW, W iBUratene NMTaeTcsa NOMHLIM HaNpsXXeHUeM ceTy, Bpalyasichk B pexume BEC.

53.2. YIIPAXHEHME 2

OpHotasHbIl ABUraTernkb ¢ HanpsxeHneM nutaHusa 220 B, ocHaleHHbI paboyM KOHAEHCAaTOPOM C EMKOCTbIO 3 MKD,
BpallyaeT BEHTUNATOP KOHAULMOHEPa

MepekniovaTtene umeeT 4 knemmel: Bxog (B), Manas ckopocTte (MC),
c - CpenHaa ckopocTb (CC), bonkwas ckopocTh (BEC), nossonstowue
CKOMMYTMPOB&TL ABUraTernb C CETLIO TakuM 006pa3om, YToOkI
BbIOpaTh Tpebyemoe 3HaueHne (MC, CC unu BC) uncna o6opoToB.

BumeLUl|

M3 pBurarens BeIxogAT 5 npoBoAoB pasnuyHoro upeta: Nony6oii (M),
KpacHeiii (K), YepHelid (Y), XKenTelid ((K) n 3eneHoii (3).

Conpornpnenue-5C (Bonuuan
P CKOPOLTL}: ML {MANZA CROPOCTH)

Puc. 53.43

B Tabnuye 53.1 npuBeaeHbl BENUYMHDBI, NONy4YEeHHLIE B pe3yrnbTare
M3MepeHnA CONPOTUBNEHUIA MeXAY KaxKAoi N3 AByX nap NpoBoAoB (Hanpumep, Mexay nposogamu >K 1 3 conpoTvBneHne
coctaBndaeTt 270 Om).

Taon.53.1

r K Yy XK 3
r - - - - -
K 1100m |- - - -

Y 110om |220 oM |- - -

* 2900om |4000m |1800M |- -

200o0m |3700m |900M |270 om

Hapucylime eHympeHHIolo cxemy Oeuzameris.
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OTBerT:

Ta6n.53.2

r K Y K 3
r - - - - -
K 110om |- - - -
Y 110om [220 om |- - -
xK 2900om [4000M |1800m |- -
3 200o0m [3100m |90om |2700M |-

Camoe cnaboe conpoTueneHne Haxoautcst mexay Y u XK (90), 3HauuT, 3T0 OCHOBHas oOMoTKa.

Torga BcnomorarternbHan oomoTka bynet mexay Y (KoTopblid, N0 BUAMMOMY, COEAUHEH € 06Lel ToUKOI) U 2K, NOCKONbKY
3necb P=180 Om.
MNepBoe racsawee conpoTtuBneHne pacnonoxeHo mexay Y unl (110 Om), sTopoe mexay I u K (takke 110 Om).

Habpocaem coanacHo Hawemy npedrofoXeHUIo 8HYMPEHHIoK cxeMy 0alizamerisi, Ceepsisich C OaHHbIMU L3MEPEHUSs
conpomueneHruli e mabnuye 53.2 (Hanpumep, mexay I u>X gormkHo 6biTb 290 Om, a mexay ' n 3 200 Owm).

OcTaeTcs TONbKO BKIOYUTE B CXEMY NEPEKIoYaTErNb, NOMHA O

TOM, YTO MakcumarbHas ckopocThk Bpalenns (BEC) nocturaetcs,

€Ccnu ABUraTtenb HanpAMYIO NOAKOYEH K CETU (CM. puc. 53.44).

W HanpoTuB, MMHMMansHoe Yncro obopoToB GyaeT obecneyeHo

npu camom crnabom HanpsXXeHUW NUTaHWs, CnefoBaTENLHO NpY 3aeACTBOBaHUN MaKCMMaribHOro 3HaY€HWS racsLlero

conpoTuBIeHunA.
7) OgHodba3Hble ABUraTenv ¢ AByMs HanpasneHUssMu

BpalleHus.

Takue gBuratenu, peko BCTpevaroLuecs B HacToSLLEeE BPEMS, MOTYT
O HaKO ncnonb3oBaTbCA B KaveCTBe NpuBoAa OTKPbITbIX KOMNPECCOPOB.
UT0Obl M3MEHUTb HanpaBlreHne BpaljeHna asuratenad, AoCTaTovMHO
KpeCT-HakpecT NOMEHATL TOMKY COEAUHEHNS NMYCKOBOW U OCHOBHOM

"

Mon 0.0

O6GMOTOK. 180 81 % f

B kauecTBe npumepa Ha cxeme puc. 53.45 nokasaHo, Kak KOHeLl, -

NyCKOBOI OOMOTKU CTar Ha4yarnom, a Ha4yaro -KOHL|OM. W !
(A) {P)

3ameTnm, 4YTO B STOM Crly4ae HanpaBrneHue NpoxXoXAEeHUs Toka no Puc. 53.44

nyCcKOBOW oOMOTKE M3MEHWUNoChk Ha NPOTUBONONOXHOE, YTO
NO3BONAET AaTb B MOMEHT 3anyCka MMNyJibC MarHUTHOIoO NonA B O6paTHOM HanpaBneHnn.

HakoHeL, OTMETUM TakXe ABYXNPOBOAHEIE ABUIraTENU C «BUTKOM Ppaxe» unu ¢ «hasocaBuratoLMm KorbLOM», LUMPOKO
ncnonb3yemble AnAa npmeofa HebonbLUMX BEHTUNATOPOB C HU3KUM MOMEHTOM CONPOTUBIIEHUA (KaK MpaBuno,
JNIONACTHLIX). 3TU ABUraTeNn O4eHb HafEXHEIE, XOTA U UMEIOT Manblil KpyTALWMIA MOMEHT, U NPW UX BKITIOYEHUN B CETh
OTCYTCTBYHOT Kakne-nnbo ocobule I'IpO6J'IEMbI, NOCKOINbKY OHU UMEKT
BCEro ABa NpoBofa (KOHEYHO, NSIOC 3a3eMNEHNE).

MuTaHWe Nrranue

M

Hanpaanerue spatitennd  Hlsnpasncung spantensm

Puc.53.44
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54. PEMOHT 3NEKTPOOBOPYNOBAHWUA 54.1. BBEOEHUE

BonbLUMHCTBO HeucnpaBHOCTEN XONOAUNBbHBIX YCTAHOBOK BLI3LIBAKOT OTKITHOHEHWE CUCTEMBI YNIPABMNEHUA 3MEeKTPUYECKUMU
npeaoxpaHUTeNbHbIMU YCTPOMCTBaMM 1 YCTaHOBKa (UK ee YacTb) NepecTaeT paboTaTk. [onas B Takylo cUTyayuio,
OYEHb MHOTE PEMOHTHUKM -AUINETaHThl NIMXOPafovyHO HaXKMMaloT Ha KHOTKK 3anycka arperaTtoB, NepeHacTpavsaroT
perynupyoLve U npefoxpaHuTerNbHBIE YCTPOMCTBA, NbITalTCH BPYYHYIO 3anyCTUTL YCTAHOBKY, PUCKYS BLI3BATD
CepbesHylo aBapulio.

OpHaKo CTPYKTYPHEIA aHanua no3eonsieT nabexaTe OrpOMHbIX NOTEPL BPEMEHMW Ha NOUCKM HEUCNPaBHOCTU 1
ompeMoHmMuUpoeames ycmaHoeKy cpa3y, He NPVBOAS K APYrMM norioMkam. B camom pene, ans Toro, 4tobbl oYeHL
6LIcmpo onpedenumab, Kakoil SNeKTPUYECKnin yaen (NpefoxXpaHUTENbHLIN UK KaKoi-nM6o Apyroi) OTKIHoYMI
YCTaHOBKY, LOCTAaTOMHO 3HaTb HECKO/IbKO OCHOBHbBIX OYEHb POCMbIX paeurl.

BmecTo Toro, 4tobbl cnpalumBaTk cebsi «4TO MOITIO OTKITIOYMTE YCTAaHOBKY» U UCKaTb HEUCNPaBHOCTL Hayrazi, PEMOHTHUK,
o4eHb OEICTPO onpefienmB MecTo AiehekTa, CMOXET 3a1aTbCsl OCHOBHBLIM BOMPOCOM: «NoyYemMy cpaboTano jaHHoe
npefoxpaHuTenesHoOe YCTPOMNCTBO U Kak cienaTk, YToObl 3TOro He MPOUCXOAUIO B AarnbHellem?» OH HallfeT BpeMs
OCYLLECTBUTL NOSHBINA KOHTPOSb YCTAHOBKU U CMOXET NpPeSoTBpaTUTL NOBTOPEHUE HEUCNpaBHOCTEN. Takas MaHepa
noeedeHus1 6ydem Ha rnorb3y ecem, Kmo Obl OHU HU Obiriu: pPeMOHMHUK, nompebumernb unu npednpuHumMamerb.

Mpy peMOHTe SNeKTpooCopPYAOBaHMS Leneii ynpaBneHns UMeloTca ABa BapuaHTa:

* NGO NPOU3OLLINO OMK/TIOYEHUE YCTaHOBKM OT CETU NPeAoXPaHUTENbHBEIMU YCTPOMCTBaMM UMK KaKUMU-NMGO cpeacTBamu
CUCTEMbl aBTOMaTWKU, U TOrAa aMeKTpUYeCKUid WKad Unm WWT ¢ SNekTpoobopyaoBaHMeEM MOXET OCTaBaTbCs Nog
HanpshKeHWeM, YTO B MaKCUMarbHOI CTeNeHU cnocoGCTBYET NOMCKY HEUCNPaBHOCTEW U ANArHO3 MOXET CbiTh
YCTaHOBIEH O4eHb ObICTPO (PEMOHT C UCMONb3OBaHUEM BONIBTMETpaA);

* GO NPOU3OLLINIO KOPOMKOE 3aMbikaHue Ul npoboll Ha Maccy, e pesynbTaTte Yero ycTaHOBKa UK ee 4acTb
OTKITHOUUIach OT CETU.

B aTOM crny4yae peMOHTHUK HE MOXET NOAATL HanpsXXEHUE Ha LUUT U flormkeH ByAeT nenonb3oBaTe OMMETP. 3TOT
nocnegHuii cnocob Becerga 6onee ANUTENBHLBIA M CIOXHBINA, NOCKONbKY TpebyeT, ymobbl 1o KpaliHell Mmepe 0ea ebie0da
y3ra. KOTOObI/ HY>KHO NOOBEOUTb. ObiNM OTCOEAUHEHEI

A) PeMOHT Lenen ynpasrieHUA ¢ NOMOLLbLIO BONLTMETPA.

Korpa kakoi-nmbo npubop (Hanpumep, KOHTaKTOp B cxeme Ha puc. 54.1) He cpabaTtbiBaeT, 3TO
MOXET ObITb U3-3a TOrO, UTO HE 3aMKHYT KOHTaKT 1-2 cpeficTBa aBTOMaTVKM V, UK NyoXON KOHTaKT
B pyOunbHUke 2-3, unu octaeTcs pa3oMKHYTBIM KOHTaKT
T —— 3apaloLlero Tepmoctarta 3-4, unm cpabotan npeccoctat HL]
e paBen 4-5, BLICOKOro faBnexus 5-6, Tepmopene 7 ?

24 24

A MOXeT 6bITe 0OpEIB B KaTyLUke KoHTakTopa C? Unu

PySunuiiu obopBaH ofuH 13 npoeofoB? U elye, u ele, u ewye...

FAMRHYT

BrAHO, YTO BO3MOXHBIX NPUHYUH OFPOMHOE KOMNMYECTBO. Puc. 54.1
OfHaKo o4eHb ObICTPO ONPefenUTb TOYHO MECTO HaxOXaeHUA aedeKTa NoduTu
TakXe NPoCTo, KaK B [LETCKON urpe.

JocTtaTouyHO MMeTb BONLTMETP W HEMHOIO HaBblKa.

0 (2) UyTb Aanblue Mbl BEPHEMCS K pacCMOTPEHUIO CXeMbl Ha puc. 54.1. A ceivac,

Puc. 54.2 yTOGbI NMy4LLie NOHATL UCNOSB3YEMBINA cnocob, pacCMOTPUM NPOCTOW NpUMep
CXEMbI, 3aMMTaHHON HanpsxeHnem 24B 1 cocTosALLen M3 NNaBKOro NPesoXpaHuTens, pybuneHuka u anekTponamnel (CM.
puvc. 54.2).

24 2
F-=2

Ecnw npw wcnpaBHbIX 3rieMeHTax Lenn W 3aXCKeHHOW namne 3aMepuTb HanpsXXeHue mexay ) 4)
Toukamu 1 1 2 cXembl, TO BOSIBTMETP NokaxeT 24 BonbTa.

OdHako eonbmmemp usmMepsiem pasHoCmb MomeHyuanos. YCNoBUMCS, YTO NOTEHLMaN TOUYKK
1 paBeH 24, a TOUKM 2 - OB (pa3HOCTb MeXAY 3TUMM NoTeHUWanamm u coctasut 24-0=24B),

Puc. 54.3
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JHozoeopumcst maioke, Ymo ece moyKU yenu, cesizaHHble Mexdy coboll
npoeodoM USIU 3aMKHYMbIM KOHMaKmMoM, uMerom oOuUH U mom e
nomeHyuan. Torga NoTeHUWan TOYKM 3 TakoWm e, Kak To4kK 2, To ecTb 0B.
TO4YHO TakK e noTeHyunan Touek 4 u 5 paBeH 24B.

BonbTMeTp, NOMELLEHHLIN Mexay Tovkamn 5 n 3 byeT nokasbiBaTb pasHOCTb
noTeHUManoB Mexay aTUMK ABYMS TOUKaMu, To ecTb  24-0=24B. To4yHO Takxe
BOINLTMETP, NOMELLEHHEIN Ha KNEMMax 3aMKHYTOro pyOouneHunka nokaxer 24-

I 24=0B. Cnenys sTOMYy e npaBuny Mexay Toukamu 5 1 4 BONETMETP MOKaXeT
24-24 =0OB (cM. puc. 54.3).

Puc. 54.4 | Mexay Toukamum 5 u 1 6yaet 24-24=0B (cm. ECIM NOTPEEMTETIL UCTIPABEH...
puc. 54.4).

Mexay Toukamu 4 n 3 6ynet 24-0=24B, mexay Toukamu 1 n 3 6ynet 24-0=24B un

Tak fanee. Boe Touky, pacriono- -
#eHHEEe BRILLE Hero, ]_

Kak BuamTe. npeackasarb NokazaHue BONETMETPa O4YEHb NPOCTO, Kakumu Obl HU HMEICT NIOTEHLMAT, o4

6LINM TOUKM 3amepa. PAEHLE HANPIKEHMIO
FiMTanuRA (30eck 24B)

Takmum obpaszom, korfa noTpebuTens (CUrHaneHasa namnoyka, KOHTakTop, pene)

ucnpaeeH, Bce TOYKW, pacnorioXeHHbIE ceepxy OT HEro UMELOT TOT Xe NoTeHumarn, Bee TouKM, pacnono-

4yTO N HanpskeHue nutaHua (2208, 24B...). MeHHLe HUKE wmeror — ()
HYF1eB0A NOTeHLMAN

C Lpyroii CTOPOHEI, TOYKU, PaCNOSIOXKEHHEIE HUXKe NOTPeOUTENSA, HaxoAATCs Npu 0]

HyrneBoM noTeHymnane. Koeda nompebumerb He pabomaem, rouck deghekma ¢ 0

nomouwjpto eorbmmempa bydem 0CHOBbI8aMbCS Kak pas Ha SmoM rpuHyune (cm. Puc. 54.5

puc. 54.5).

PaccmoTpum Tenepk NepBLIii Lar No NOUCKY HEMCTNPaBHOCTW, €CNU NaMmna noracna, XoTs pyounsHUK BkntoveH. OauH 13
32)XMMOB BONTLTMETPa NMOMECTMM B TOUKY 7 (CM. puc. 54.6), noTeHyman koTopoii paBeH OB un koTopas ByaeT cnyXutb
6a30BOI TOYKOIA.

Mpu kaxaom 3amepe B HalleM NpUMepe BONbTMETP MOXET NokasbiBaTb Nubo 0B, nubo 24B.

1, {1 AR (2) (Qu23
24— 24-—= 3 24 [F 1= =
(3)
FyGunLHUE
BRIOMREH
o—- L) 0
Of : HOUCAPABHGUTE BHE CXEOMbr OE : neperopen NpoOoXPAHKTENE OB : e X Y TOA 2u3
248 1npORONMETM TIUWIY 248 [ npogonxacm novek 246 npooa/ixasy nOMCK

24

0
08 :neucnpasen pybupmrw B : cipaary qy T 5 1B ol rposes vy TossmmEn T
4B :nHpononmaeM noven Z45 : npoRONIKEEM HDHCK 248 nEMncNa HeHCnpagKa
Puc. 54.6

Que. 1. Nomeljaem BONBTMETP MexAy Tovkamun 1 1 7 (NokasaHusa [oOrkHBI cocTaBnATe 24B). Ecrnin nokasaHus pasHel OB,
3HaUUT HanpsXeHne Ha cxemy He nofaHo. Toraa HyHo OYAET uckaTb HEUCNpPaBHOCTL 3a NpefenamMu cxembl. Ecrin
nokasaHus paBHbl  24B, 3HaUUT HanpskeHUe NoAaHO U HEUCMPABHOCTL HAXoAMTCH B cxeme. MoXHO yTBepaaTh, YTO
noteHywnan Toukn 1 paBeH 24B, a noTeHymnan To4kn 2 paBeH OB. N3amepeHUsa HYyXHO NPOLOMKNTDL.

Que. 2. NNoMeCTUM BOSILTMETP MeXay Toukamy 7 1 2 (NoKasaHUA A0SMKHEI cocTaBnaTe 24B). Ecnun nokasanma pasHel OB,
3Ha4yuT noTeHyuan 24B, umetoLjuiica B Touke 1, He NOCTynaeT B TOUKy 2. MOXHO yTBepaaTb: UTO B
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npepoxpaHuTene umeetcs o6peIB. ECniv noTeHuman paeeH 24B, MOXHO yTBepX4aTh, YTO NpefoxXpaHnTerb UCMpaBeH, 1
NPOAOIMKUTE N3MEPEHUS.

Que. 3. NomecTUM BONLTMETP MeXAy Toukamun 7 n 3 (NokasaHusa OOSMKHE cocTaenaTh 24B). Ecnu nokasanus pasHel 0B,
3HauuT noteHymnan 24B, umeroLymniica B TOUKE 2, He NOCTyNaeT B TOUKY 3. MOXHO yTBEPXAaTb, YTO NPOBOA, COELUHAIOLLWIA
3TV ABE ToukK, o6opBaH. Ecnm nokasaHus paBHEel 24B, MOXHO yTBepxAaTh, YTO NPOBOL UCTpaBEeH, U NMPOLOITKNTE
U3MeEpPEHMS.

Quz.4. NMomecTMM BONBTMETP MexXay Toukamu 7 1 4 (NnokasaHusa LOSMKHEI cocTaBnaTh 24B). Ecnu nokasaHusa paBHbl OB,
3Ha4yuT noTeHyuan 24B, umetoLuiica B Touke 3, He nocTynaeT B Touky 4. MOXHO yTBepXaaTb, YTO KOHTaKT B PyOUNbHMKE
oTcyTcTBYeT. Ecnm nokasaHus paBHel 24B, MOXHO yTBepXAaTh, YTO KOHTaKT pyOunbHUKa 3aMKHYT, W NPOLOIKNTE
U3MeEpPEHMS.

Que. 5. lNomeCcTUM BOSBTMETP MeXAy ToukaMu 7 1 5 (NokasaHUA A0SMKHEI COOTBETCTBOBaTE 24B). Ecnun nokasaHumsa paBHbI
OB, 3Ha4uT noTeHyman 24B, nmeroLuiica B Touke 4, He NOCTYNaET B TOUKY 5. MOXHO yTBepXaaTk, YTO NPOBOL,
coeVHALMIA ABE STW TOYkU, ob6opBaH. Ecnn nokasanusa paBHbl 24B, MOXHO yTBEpXAaTh, YTO NPOBOA UCMPaBEH, U
NpoAOMKNTL UBMEPEHMS.

Que. 6. NomecTUM BONBTMETP MeXay 5 1 6 (nokaszaHns OOrmKHEl cocTaenATb 24B). Ecnu nokasanus pasHel OB, 3HaunT
notexHyuan OB, UMelOLYUIACH B TOUKE 7, HE NOCTYNaeT B ToUKy 6. MoXHO yTBepxaaTh, YTO NPOBOJ, COEAVHSAIOLLVIA iBE 3TN
Toukn, obopBaH. Ecnu nokasaHms paBHbl 24B, MOXHO yTBepXAaTh, YTO NPOBOA MeXAy To4kaMun 7 1 6 ncnpaseH.
lNockonkbky Npy sTOM HanpsbkeHne 24B K NnoTpebuTernto AOXOAMUT, @ OH He paboTaeT, MOXHO YTBEpXAaTb, YTO NpUYUNHA
HENCNpPaBHOCTU HAXOAMTCHA B CaMOM noTpebuTene.

Kak MOXHO 3aknounTb, 3TOT METOL cpa3y NO3BOMNAET HallTh MeCcTo AedeKTa, Kakum Okl OH HK ObIN, N TOrAa ocTaeTcA
TONbKO NcnpaBuUTb €ro.

O0Hako amom memo0 MOXHO yIyyLutimb, CHU3UE KOMUYecmeo UsMepeHuUl.

Puc. 547

NomecTrB BONBTMETP Mexay Toukammn 1 n 7 (cM. cour. 7 Ha puc. 54.7). Kak 1 paHblLue, ecrnn oH nokasbiBaeT OB, 3Hauut
HanpspkeHWE Ha CXEMY He MOCTYNaET U HYXHO OyAeT nckaTb HeMCNpPaBHOCTL BHE cxeMbl. Ecrv oH nokasbiBaeT 24B,
HanpspkeHe NoAaHo U HEUCNPaBHOCTE HAXOAUTCH B CXEME.

BeirionHum 3amep e cepeOUHe cxeMbl, Hanpumep, B Touke 4. B 3aBUCUMOCTIY OT NoKasaHui BOSIBTMETPa MOTyT ObITb oBa
NPOTUBONONOXHbLIX BapuaHTa.

» Ecnun nokasanma paBHbl 24B, 3HaunT noTeHuunan 24B, nmelouiica B Touke 1, noctynaeT B Touky 4. MoxHo,
crnedoeameribHO, ymeep>k0amep, Ymo fpedoxpaHumers U pybunbHUK, a makxe coeOUHsIIouLIe Ux npoeoda LcrpaeHbl
1 nedekT o6A3aTenbHO HaxoAUTCS B HUXHEN YacTh cxeMel (CM. ¢ur.8), nmbo B namnouke, Tnbo B NOABOASILUX
npoBofax.

» Ecnn BonbTMeTp nokaskbiBaeT OB, 3HaunT obAzarenbHO noteHyman 24B, nmetoLuiicst B Touke 1 He NOCTynaeT B TOYKY
4 n pedekT HaxoanTCHa B BEPXHEN YacTu cxembl (6o e npedoxpaHumene, nubo e pyburbHuke, nubo e
cessbleatouuili Uux npoeodax).

3TOT MeToA, 3aKMoYyarLWmnni B NPO3BOHKEe Lenn nocepeanHe, no3ponder ¢ NnoOMouUbio €UHCTBEHHOIO U3MepeHusd
NOCTAaBUTb BHe I10AO3peHHi"I NONMOBHMHY LEeNnn U BblAEJTUTb 30HY, B KOTOpOi"I HaxoauTcA pedekxT.

Takoii meTop ocobeHHO LenecoobpaseH AN ynpaBnaoLmx Lenei, COCTOALMX M3 MHOMOYUCIEHHEIX KOHTaKTOB
pasnuyHon annapaTypbiS4.
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BHOBb paccMoTpMM CXeMy, paHee n3obpaxeHHyto Ha puc. 54.1 (cMm. puc. 54.8). HencnpaBHOCTL NPOSBAAETCH B TOM, UTO

He cpabaTbiBaeT KOHTakTop. HaunHaeM Npo3BaHUBaTb KOHTYP Ha puc. 54.8.

KaTylus
HOMNTARTORS
ve paGovaer .

Puc. 54.8

Que.1. Mpn 3amepe HanpsKEHUS NUTaHME BONbLTMETP NokasbiBaeT 24B. CnepoBatenbHO, MOXHO yTBEpXAaTb, UTO

HeMCNPaBHOCTb HaXo0AUTCA BHYTPU cxeMel. o nogo3peHUEM HaxOoUTCH BCS CXEMa.

Que. 2. CoxpaHsisi HUKHIOK TOYKY B KauecTBe 6asoBoil ¢ noteHynanom 0B, Beibepem Ana 3aMmepa Kakyro-nmbo Touky
nocepegmHe cxemsbl (Hanpumep, KNeMmy Ha Beixofe npeccoctata HI). BonbTmeTp nokasbiBaeT OB, TO ecTb NoTeHyuMan
24B He NOCTyNaeT Ha 3Ty KNEMMY, 3Ha4UT 0OpLIB HAaXOAWUTCA 8bilue BLIOpaHHOM TOHKM (KOHTaKT V, Unu pyouneHuK, Unm
3ajaLuil TepmocTtar, unu npeccoctat HI unu oauH n3 coeAnHMTENBHLIX NPOBOLOB). BCA BEPXHASA YacTb CXEMbI

OCTaeTcd no Noao3peHneMm.

Que.3. OcTaBnas B kadecTBe 6a30BOM Ty e HUXHIOK TOYKy ¢ noTeHuyuanom 0B,
BbIGepeMm Tenepb ANA 3amepa TOUKy Ha BEIXOZE U3 pybuneHuka. BonstmeTp
nokasbIBaeT, YTO Ha KNeMMe Beixofa M3 pybuneHuka noteHyman 24B
NPUCYTCTBYET, YTO CTaBUT BHE NOAO3PEHUI KOHTaKT V 1 pybunbHuk. OcTaroTea
TONbKO [iBa NOAO3PUTENBHLIX SrIEMEHTa CXeMbI (3aAatoLLyMil TEPMOCTaT M
npeccoctat H/1), a Takke BO3MOXHO COEQUHSAIOLLUE MX NPOBOAA.

Que. 4. BbinonHue 3amep Ha Knemme Bxofa B npeccoctat HL, Bugmm, 4to
noteHywnan 24B Ha Hel npucyTCTBYET.

NTak, 24B npucyTCTBYIOT Ha BXofe B npeccocTtaT HL, HO OTCYTCTBYIOT Ha BLIXOAE
13 Hero (cM. puc. 54.9). CnegoBarerbHO, MOXHO C YBEPEHHOCTLIO YyTBEPXAaTb, YTO
0o6pEIB HAXOAUTCH B KOHTaKTHOM rpynne npeccoctata HA.

Tenepb PeMOHTHUK JOIDKEH ONPeAEnnTb, NO KaKol NpUYMHE Lenb B NpeccocTaTte
HL pasopsaHa. MoXeT GbiTh AaBrNeHne B KOHTYPe HUXe, YeM Touka cpabaTbiBaHus

24y

1\ 24B 3pech

ecThb ...

Pazpblp yenu 8 npeccoctate HJ)

Puc. 54.9

npeccocTaTta HL (ecnv fa, To NnoyeMy ynarno faBrieHue), Kak HacTpoeH npeccocTaT HA, kak OH YCTaHOBIEH W NOAKITIOMEH

K yenu.
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54.2. YIIPAXHEHUE

UTO nokaxeT BONBTMETP NPU M3MEPEHNN HaNPA>XKEHUS Ha KNEMMax KOHTaKTHOW rpynnel npeccoctaTta HI B Hallem
npumepe?

OTtBer
UTOo nokaxeT BONBbTMETP Ha KNneMmMax pa3doOMKHYTOIo KOHTakTa npeccocrara HD,?

Mbl 3Haem, 4To B ToUke 1 NpPUCYTCTBYET NoTeHUunan 24B, 0 YeM roBOpUT U3MEPEHNE MEXIY STOM TOUKOW U HYNEBEIM
npoBoAoM (CM. cxemy Ha puc. 54.10). OgHako y Hac HET HUKaKOW YBEPEHHOCTM OTHOCUTESBHO NOTEHUMaNa TOYKN 2 1
ceiiyac mMbl yBUAMM, YTO MOMYT MMETb MECTO [iBa Cryyasi.

Cnyyati Ne1. Boremaiemp nokasvieaem pasnocme nomenyanog 2-4B.

Tak Kak noTeHuman Toukn 1 paBeH 24B, 3TO N0O3BONSET HaM yTBEPXK4aThk, YTO NOTEHLMan ToukKn 2 gencteutensHo OB i,
crnepfoBaTernbHO, MEXAY TOHKamMu 2 U 3 cyL|eCcTBYET HENPEPEIBHOCTL LiENW.

Takmm obpasom, MBI MOXEM YTBEPXAaTk, YTO KOHTAKT npeccocTata Bl 3amMkHYT, Takke Kak U KOHTakT Tepmopere. Bonee
TOro, Mbl TENEPb HABEPHSIKa 3HaeM, YTO Bce coeiuHeHns (kabenu, npoBoaa...) Mexay Toukamu 2 1 3 TakKe UCTNpaBHbI.
Mkl MOXeM, KpOME TOro, 3aKio4UThL U3 pe3yrbTaToB UBMEPEHUS, YTO KaTyLlka KoHTakTopa C HaxoAUTCA B UCNpaBHOM
COCTOSIHUW, NMOCKOSBKY

HyneBoW NoTeHLuan cBoboagHO NPOXOAUT Yepes Hee (OHa NpeAcTaBnsaeT u3 cebst HU HTO UHOE, KaK AMNUHHBIA MEeAHbINA
npoBoa).

B pesyrnbmame OaHHbie u3MepeHus1 be3 pucka oLwLbUmMbCs Mo3e0sIsI0m ymeepxdamb, Ymo ece MOYKU CXeMkl,
pacronoXXeHHble ebite moyku 1, umerom nomeHuarn 24B, a ece moyku, riexaujue HLKe moyku 2, uMetom Hyreeoll
nomeryuarn. Mbl cmoxem makoke 6bimb yeepeHHbIMU 8 MOM, Ymo KoHmakmop C 3apabomaem npu 3aMblKaHUU
KOHMakma ripeccocmama HL.

Cnyyati N° 2. BornbTMETp nokaselBaeT pazHocmb nomeryuarnos OB (cm. puc. 54.11).
Tak Kak noTeHUnasn Toukn 1 paBeH 24B, 3TO NO3BONAET HaM YTBEPXKAaTh, YTO
Cnyyad noTeHyuan To4kn 2 He paBeH 0B (MHauye BONbLTMETP nokaseiBan ovl 24-0=24B).

24B

MNockonbKy noTeHUWan Toukn 2 He paBeH 0B, To eCTb NOTeHYWany To4kKn 3, aTo
0b6s3aTenLHO FOBOPUT O HanMuYum Nno KpaiHein Mmepe eLye o4HOro oopriBa Mexay
3TUMU ABYMS TOUKaMu (AOMYCTMM, HanpuMep, YTO Pa3OMKHYT KOHTaKT TEPMOpESE).

@
°

MoTteHyuan 0B, nmetowymiica B Touke 3, 6e3 npobnem NpoxXoauT Yepes MeLHLIN
NpoBoJ KaTyLUKM KOHTaKTopa U B Touke 4

OH TakxKe paBeH OB. C gpyroii CTOPOHHI, 248 .
€CIMI KOHTaKT TEPMOpEne pasoMKHYT, TO B N y Cnyvait
TouKe 5 Hyrneeoll nomeHyuarn \ N2
OmMCymCmeyem, NOCKOMbKY OH HE MOXET \ 1 )
NPONTN Yepes KOHTaKT TEpPMOpESE.

Puc. 54.10 _
NTak, mexay ToukaMmun 2 u 5 HET HMKaKoro 4 BBV

noteHyunana (Hn 0B, HK1 24B), NOTOMY 4TO Ha KOHLax oTpe3ka 2-5 nmerotceq
paspbiBbl Lenu. 3akpenuTb OAWH M3 3aKMMOB BONLTMETPa B TOUKE 2, 3TO BCE
paBHO, YTO OCTaBMTE EM0 Ha CTONE B NOMELLEHUN UNKN BPOCUTL Ha OTKPLITOM
BO3/yX€E.

lNosToMy BONMBETMETP, Y KOTOPOrO K SNEKTPUYECKOIA LLeNW NOAKIIOYEH TOSbKO
OAVH 3aKnM, Bcerga byaet nokasbiBaTb OB(cMm. puc. 54.12).

Taknm o6pa3om, MOXHO YTBEPXKA AT, YTO Ha NGO SNeKTPUYECKOR Knemme
MOryT GbITb peanu3oBaHbl 3 BO3MOXHbIX 3Ha4eHUst NoTeHLMana: Puc. 54.11

* [NoTeHywnan HanpsXXeHma nutaHng (Kak npasuno, 24 unu 220 BonbT), KOTOpLIi
Mbl Oyiem HasblBaTb «ha3omny.
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* HyneBoii noTeHYMan, KOTOPLIA Mbl Ha3bIBAEM «HEWTpParbio» (HynNeBbIM NPOBOAOM).

» OTcyTCTBME NOTEHUMaNa, KOTOPOoe Mbl HA30BEM «HUYTOY.

Ecnu eonbmmemp nokasbieaem Kakoe-mo HanpsixeHue (Hanpumep, 24B), mo HezasucUMO Om MoO20, 8 KaKux
MmoykKax ynpaensiowet yenu npouzeodumcsi UsmMepeHue, Mbl CMOXeM ymeepX0amb, YMo MepsieM HallpsikeHue
mMexdy «ghaszoli» u «Helimpansio» (24-0=24B).

U Hanpomus, ecriu eonibmmemp rnokasnieaem OB, Mbl aBCOMOMHO HUYE20 HEe CMOXeM ymeep>0ame. [elicmeumerbHo,
80/TbIMMEMP MOXem LU3Mepsimb HalpsKeHue:

* MeXay OBYMS ofMHaKoBbIMU thasamu (24-24=0B);,

* Mexay ABymMs Hynesbimu nposogamu (0-0=0B);

* Mexay asoit n Hnuem (24-HnuTo=0B);,

* Mexay Hudem n Hudem (0-0=0B).

BoT nouemMy Korga mbl 6yem UCKaTb HEMCMPABHOCTb C NOMOLLbIO o

BONbTMETPA, Mbl BCEraAa AOMKHbI OyaeM pasmellaTb ero 1ak, Ytobbl OH

NMOKa3biBarsrl HANPSXXeHUe, TaK Kak TOSNIbKO B 3TOM Clyyae Mbl Oyaem p{

yBepeHbl B Hannumm ¢assl v HynA. Jansue noucKk HeucnpaBHOCTU

CBEeAeTCA K HAXOXAEeHUIO pa3pbiBa B Lenu (TO eCTb MOMEHTA, Korga P

MOKa3aHUA U3MeHATCA oT 24B o 0B), KOTOPLIN MOXET ObITh KakK Ha Bodayx 3TD
¢dase, Tak M Ha HyNIeBOM NPOBOLE. 1 e

UTOG LI yTOMHUTB STW YCIOBUS, BO3bMEM A pyroii npumep. PaccmMoTpum Tenepb cxemy Puc. 54.12

Ha puc. 54.13, npeAcTaBnAoLYyI0 NpefoxXpaHnTeNbHYIO Lenb ¢ npeccoctatamun B u
HL, TepmoperynaTopom u Tepmoperne.
[pu ebikrtoveHHOL cxeme KaTylwka RS (14-15) He 3anuTaHa. B omcymcmeue HeucripaeHocmel, HopmaribHbil
nomeHuuiarn e Toukax 1-7 paBeH 24B, a B Toukax 8-16 paBeH OB.

Ecnu B aTOT MOMEHT HaxaTb KHOMKY «3anycky» (6-9), thasa noctynuT B Touky 14, KaTylwka RS nonyynTt nutaHue u
nepenger Ha pexum camoygepxaHua koHTakTamm RS (7-8). [MosToMy KaTyllka OCTaeTcs nog HanpsXXeHnem, Korga Bol
OTMYCTUTE KHOMKY «3arnycCKy.

MoTeHywan Tovek oT 8 0o 14, npu BLIKMIOYEHHOIN cxeme paBHLIi 0B, cTaHeT paBHbIM 24B. Torga Toukm oT 1 fo 14 6yper
MMeTb noTeHymnan 24B, a Toukn 15 n 16 ocTaHyTCa ¢ HyNeBbIM NOTEHLMarIoM.

PaccmoTpum Teneps, kak AieicTBoOBaTE NPpU NOUCKE HEUCTPaBHOCTU, ECIW NOCIe HaXaTWs Ha KHOMKY «3amnyck» KaTyLuka
RS He cpabatbiBaeT, (8bl LUmeeme ofTHOe NMpaeo nopasMbiLUNsSmb, npexoe yem Yyumame Oanbuie).

Lnsa Toro, yToGkl OThICKaTb HEUCNIPaBHOCTL, MeLLatoLLyto paboTe kaTylwkn RS, Mbl BEINONTHUM BCe HeobXoaMble
namepeHusi 6e3 Haxamusi Ha KHOMKY ryckamersi. Mbl coBeTyeM Takxe 3aMKCUpoBaTb
6a30BYI0 TOUKY U3MepeHUs] (Ha thase UnKu HyNeBOM MPOBOAE) C NOMOLLBIO 3aXXUMa THNa
«Kpokoauny». Tak Mbl cMoXeM paboTaTb ¢ MakCUMaribHBIM YA0OCTBOM, OCTaBNAA OfHY
PYKY NOCTOSAHHO CBOGOAHOIA.

(28) 4
HOMAHANLHLIA
noTeHUMan B

TOMKAXOT B |,

1no7=248 __

YCTAHOBKA
OTKIMOYEHA

HoMWHAALHEM
NOTEHLMAN B
ToumaEx ar

8no16=0B

Puc. 54.13
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12. louck HeucrnpaeHocmu Ha Qase (Hanpumep, 062‘:’6 8 yernu npeccocmama

Touky oT 1 Ho 7: HOPMaNLHEIN Bl 4-5).
noTeHuwan 248. 3a onopHyl TouRy BO25).
RPUHUMACM HYTICBOR NPOBOA.

lMNockonbky HopManbHbBIA NOTEHUMar B Toukax oT 1 A0 7 COOTBETCTBYET
noteHyunany ¢asbl (3geck 310 24B), 803bMeM 6 kavecmee 6a3060L1 MOYKU MOYKY
Ha HyreeoM rpoeode, Hanpumep, ToUKy 16, B KOTOPO 3aPUKCUPYEM OAMH M3
npoBofoB BONbTMETPa. HUTOOB YMEHBLLUUTBL YUCIO 3aMEPOB, MCMONbL3yeEM cnocob
3amMmepoB NOCEPELUHE, C KOTOPLIM Mbl NO3HAKOMUITUCE BhilLe (CM. puc. 54.14).

3a onopHyto TOUKY NPMHUMAaEM HYIEBOI NPOBOA.

BTtopoii npoBoz BoNbTMETPa NOAKIIOYMM, HanpumMep, K ToYke 4 (HopmMarnbHbIi
noteHywan 24B). Torga BONLTMETP NOKaXeT 24B, 4To NO3BOMAET HaM yTBEPXAAThb,
4Ymo ebiLlie MOYKL 4 ece HopMaribHO (NUTaHue 24B NpoXoLuT Ha CXemy,
npeccoctat H/l 3amMkHyT 1 BcA NpoBofka ucnpaeHa). Tenepb KOCHEMCA BTOPbLIM
NpoBOAOM BOMBTMETPa, HanpuMep, To4kM 5, Ha BbIXxof e U3 npeccocTara BJ], rae
nokasaHue BonbTMeTpa OyneT paBHbl 0. Mbl CMOXeEM 3aKMo4YnTh, YTO hasa,
umeloLyadcs B Touke 4, He NPOXOAUT Yepe3 KOHTaKThl NpeccocTata B/,
crnepfoBaTernbHO KOHTaKThl pa3oMKHyThel. OcTaeTcs TOMNBKO HalTU NPUYKHY TOrO, YTO
OHU Pa3OMKHYTEI.

N

Pwec. 54.14

MpumeuaHue: NockorbKy KHOMKa «3anyck» oTxaTta U kaTyllka RS He paboTaeT, BONbTMETP, NOMELEHHEIN Mexay
Toukoi 4 (noteHyman 24B) n Toukoil 5 (noTeHynan «Hu4To») ByaeT nokasbiBath 0B.

C ppyroii CTOPOHEI, €CAN NPU HaXXaTol KHOMKE «3anyck» BONLTMETP, NOMELLEHHbIR Mexay Toukamun 4 1 5 nokaxeT 24B,
370 OyZeT NpU3HaKkoM TOro, UTO NoTeHUman Toukn 5 paBeH OB. CnepoBaTtenbHO, HUKaKUX APYrMX pa3pblBOB B NMMHMK 16-9-
6-5 HeT (kaTywka RS ncnpaBHa, Tepmopene M TEPMOPENYNATOP 3aMKHYThI, KOHTaKThl KHOMKW paboTaloT HopManbHO 1 Bce
npoBofa, COeAUHAIOLUE STy annapaTtypy, McnpaBHbl). KoHeYyHO, BOMBTMETP, NOMELLEHHBIN MEXAY TOUKON 7
(NoTeHYmnan «HUYTO») 1 TOUKOI 8 (MM HEBaXKHO KaKoW Apyroi Toukoi yenwn) yaet Bcerga nokasbiBaTh 0B).

2) Nouck HeucripaeHOCMU 8 HyrleeoM ripoeode (Harpumep, rnpu paspelee KOHmaxkma Toukwm o1 B A0 16: HOpMERLHLE
mepmoperie 12-13) noTeHuwan pased 0 B, 3a ohopHyHa

TOUKY NprHuMaes dazy 24 B
11

Ecnu 24B HopmarnbHO JOXOAAT A0 TOYMEK 6 U 7, @ HaXKMM Ha KHOMKY NycKaTens He
npvBOAMT k cpabaTbiBaHWIo KaTyLLkn RS, HemcnpaBHOCTE EACTBUTENBHO HAXOAUTCA
Mexay Todkamu 8 n 16. Utobbl NpoBepUTEL STU TOUKWU, HOpMaribHbIll nomeHyuarn
KOmopeix paeeH OB, e03bMmeM 6 kadecmee OropHoll KaKyto-nubo moyky Ha ¢hase
(Harpumep, moyKy 1), Ha KOTOpPOIA 3aKpenm OAWH U3 NPOBOLOB BONLTMETPa (CM.
puvc. 54.15).

JIng KOHTpONA ONOPHOI TOYKM BTOPLIM NPOBOLOM BOSIBTMETPa KOCHEMCH TOYKK 16,
BONLTMETP AOIMKEH NokasaTh 24B (sTa npoBepka No3BonfeT ObicTpo yoeantbcs B
TOM, YTO B TOUKE 1 LENCTBUTENLHO NPUCYTCTBYET hasa U YTO NMUTaHME Ha CXEMY
noaaHo).

Hanee, uTo6bl YMEHBLUUTE YUCIO 3aMeEPOB, UBMEPEHUE HAYHEM OT CEPELUHEI.
KocHemcsa BTOpEIM MPOBOAOM, HanpumMep, TOYKK 12. [oCKONEKY HopMaribHbIA
noTeHyuan sTol Toukun paBeH 0B, BONbTMETP LOMKeH Obin Obl NokasaTth 24B.
OpnHako oH nokasbiBaeT OB, a 3T0 3Ha4uT, YTO HYNEBOI NOTEHLWan He nonagaeT B
Touky 12, cnefgoBaTernbHO 8HU3 OM MOYKU 12 umeemcs paspeie yeru (Mnu
pa3oMKHYTO TepMoperie, v obopBaH NPoBOA KaTyLkn RS unu nmeetcs obpbiB B NpoBofAax, COEAUHAIOLLUX 3TY
annapatypy). Torga BTOpoOW NpoBog NOAKIOYaEM K BbIxofy Tepmopene (Touka 13). BornbTMeTp nokaskbiBaeT 24B, n Mol
MOXEM yTBepXAaTb, YTo noTeHyman OB aeicTBuTENbHO MMeeTcA B Touke 13 (cnegoBarternbHo, Mexay Tovkamu 13 n 16
HUKaKux pa3pbiBOB HeT). [Nockonbky nMetowjuiics B Touke 13 noTeHyman OB He NPOXOAUT B TOUKY 16, Mbl MOXeM
yTBEpXAaTh, YTO KOHTEKT TEPMOPENE Pa3oOMKHYT.

Puc. 54.15

3AIMNOMHUTE: Onsa npO360OHKU KOHMAaKMOE JIUHUU, HOpMallbHbIM IMOMeHYUasioM Komopoll sensemcs
¢haza, e kauecmee ONOpPHOU MOYKU He0obxo0BumMmo 6pame Hyneeol nNpoeod. U Hanpomue, ons
NMPO36OHKU KOHMaKmMoe HyJ1ieeol JIUHUU 6 Kayecmee OrnopHOil MoYKU Heobxodumo 6pame hasy.
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54.3. YIMIPAXHEHUA

YnpaxHeHuel. MNpubLiB ANS pemMoHTa CxeMbl, NpeAcTaBneHHoO Ha puc. 54.15, Bbl HaxoauTe, 4TO KaTyllka RS He
pabotaeT. [Npu HaxaTum Ha KHOMKY S «3anyck» oHa cpabaTbiBaeT, HO TOTYAC XE OTKITIOHAETCH, KaK TONbKO Bbl OTNYCKaeTe
KHOTMKY.

MNonuiTaiiTeck HailTU Bce aunome3sbl, CnocobHble OO BACHNTD 3TY HEUCNPaBHOCTb, U cnocob ux npoBEPKN C NOMOLLbIO
BOINbTMETPA.

YnpaxHeHue 2. [lpu nepeom eKroyeHUU cxembl puc. 54.15 katylwka RS nocne HaxaTus Ha KHOMKY Mmyckarens He
cpabaTbiBaeT. [Npy OTNyLYEHHOK KHONKE Mexay koHTakTamu 1 1 9 n koHTakTamu 16 n 6 nmeetca HanpsbkeHue 24B. Mpu
HaXKaToi KHOMKE Mexay KoHTakTammn 1 1 9 umeetcsa OB, mexay koHTakTamu 16 n 6 nmeetca 24B.

UTO MOrno nNpomsonTun?

PelueHue ynpaxkHeHus 1. [pu Haxxamuu Ha KHonKy S «3anyck» katylka RS paboTtaeT. 3To 06CTOATENBLCTBO YKa3biBaeT
HaMm, YTO Ha CXeMy HECOMHEHHO NonafaeT HanpspkeHne 24B 1 4To pa3phiB B Lieny annapartypbl U COeAMHUTENBHBIX
npoBofax OTCYTCTBYET, a kKHOMKa BnosHe paboTtocnocobHa.

-
L 5 ? C Opyeoli cmopoHbI, Kak MOITbKO KHOMKa OMITyCKaemcs, KamyuKa omkoyaemcs. 3T0
€ 'W—lr 7 Hen3beXHO O3HaYa€eT, "YTo B LLENu caMmonopnepxaHua umeetcs obpeIB u Torga MoryT
[\ S RS paccmaTpuBaTbCs 3 paBHO3Ha4HBIX BapuaHTa: nubo obpbiB coeauHeHns 6-7, nmbo He
L] 8 3aMblkaeTcs KoHTakT RS 7-8, nnbo obpuiB coefnHeHust 8-9 (cm. puc. 54.16). Ecnv peMOHTHUKY
IPSO |50 7 0COBEHHO HE NOBE3ET, OH MOXET CTONKHYTBCA C KOMOMHaLMeR 3TMX Tpex HeucnpaBHOCTER!
[ax17 Ins npoBepkn coefnHeHUs 6-7 C NOMOLLBIO BONIBTMETpPa
Puc. 54.16 3apjafnMCs Criefly oLLUM BONPOCOM: KaKLM dormkeH 6bimb HOpMaribHbIll nomeHyuarn moyku 6 npu
8biKTIroYeHHOU KHorke? MocKonbky oTBETOM OyAEeT «hasay, B Ka4eCcTBE ONOPHOIN TOYKU

BbICUpaeM HyneBoi NPOBOA, TO €CTb TOYKY 16.

KocHyBLUMCE BTOPLIM NPOBOAOM BONBTMETPA TOYKM 6, YBUAWM, YTO BONETMETP NoKasbiBaeT 24 B, To ecTb (hasza B Touke 6
NPUCYTCTBYET (4TO BMOSTHE HOPMAIBHO, MOCKOSBKY NPU HaxKaTUK Ha KHOMKY S KaTylka RS cpabaTbiBaer).

NomecTrB BTOPOW NPOBOA B TOUKY 7, MOXHO NOSTy4MTh 2 BapuaHTa (CM. puc. 54.17):
» Ecnv BoNbTMETpP NokaxeT 24B, 3To0 3HauuT ¢hasa NnpoxoguT B TOUKy 7. Mimesa B BUAY, YTO KOHTaKThl RS pa3oMKHyTHl U

KaTywka RS oTknioveHa, MOXHO YTBEPXAaTb, YTO COeAMHEHUE 6-7 UCnpaBHO.

« Ecnv BonbTMeTp NokasbiBaeT OB, 3HaunT thasa, mmetoLyasca B Touke 6, He NPOXOAUT B
TOUKY 7, UTO ABNSIETCA HECOMHEHHBLIM NpUu3Hakom obpLiBa B coeanHeHun 6-7.

|

Ina npoBepkn coennHeHus 8-9 3anaanmMcs crieflyioLuM BONPOCOM: Kako8 HOpMaribHbIl
(npu omkmoyeHHoL kHornke S) nomeHyuan moyku 97 OTBETOM Ha STOT Bonpoc 6yaeT
«HeTpanb», NOSTOMY B Ka4eCTBEe ONOPHOI TOYKM NMPUHMMaeEM hasy, TO eCTb ToUKy 1 (CM.
puvc. 54.18).

1 ar |2 KocHyBLUMCE BTOPEIM NPOBOAOM TOUKM 9 1 o6HapyxwuB 24B,
J 3aknoyaeM, 4To OB npucyTCTBYET B STOI TOYKE (B YEM

MOXHO OBbINO HE COMHEBATLCH, NOCKOMNBKY NPU HaXaTun Ha
KHOMKY S kaTywka RS cpabarbiBaeT).

MoMecTUB BTOPOI NPOBOA B TOMKY 8, Mbl CHOBa MOXEM
nony4ynTb 2 BapuaHTa:

« Ecnun BOoNLTMETpP NokasbiBaeT 24B, 3HaunT HyneBoi
noTeHuuan NnpucyTcTByeT B Touke 8. Kak u B npefbiayLiem
cryyae, NOCKONbKy KOHTaKThl RS pa3oMKHYTH 1 KaTyLuka
RS He paboTaeT, 310 ABNAETCH HECOMHEHHLIM NPU3HaKOM Puc. 54.98
UCNpaBHOro COCTOSHUS coefjuHEHMS 8-9. -

« Ecnv BonbsTMeTp NokaseiBaeT OB, 3HauWUT HyneBoi NoTeHLMarn, UMeloLMIAcs B Touke 8,
He npoxoAuT B Touky 9. Toraa aTo ABNSETCH NPU3HAKOM TOro, YTO COeAuHeHne 8-9
pa3opBaHo.

Ecnn o6a coenuHeHust 6-7 1 8-9 ucnpaBHhl, a kaTylwka RS npu HaxaTumn Ha KHOMKy S He
Puc. 5417 OCTa€eTCH B PEXUME CaMOyLepXKaHUsi, 3Ha4YnT KOHTakThl RS 7-8 obasaTensHo
HeuncnpaBHbI.
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Hukoz0a He 3abbiealime, 4ymo npu NPO36OHKe yenu, € HOpMasibHOM COCMOSIHUU NOOK/TI0YeHHOU K
¢haze, e kauecmee OnOPHOU MOYKU HeO6x00UMO ebIbupames HyJeeol nNpoeod. C Opy20li CMOPOHDI,
npu NpPo3e0HKe Hyrieeoll MOYKU UJTU Uenu € Kayecmee OfopHOU MOYKU HY)XXHO 6pamb (hasy.

PeweHue ynpaxxHeHus Ne2. [Ipu nepeom ekntoYeHUU cxeMbl NOCIE HaXaTua Ha KHOMKY S KaTylwka RS He
cpabaTbiBaeT. PaccMoTpUM pe3ynbTarthl 3amepoB (CM. puc. 54.19).

@ur.1. Konmarmot knonku S pazomsnymot i
BOSIBTMETP NokasbiBaeT 24B mexay Toukammn 1 1 9.

Entiimea
PAIOMKHY TS

23V

£ 9
TERMOPErYNHIon |

HHonna

3mo serisiemcs rnpusHakoM moeao, Ymo e moyke 1
JANMKBY T &

npucymcmeyem ¢hasa, a 6 moyke 9 Hyrieeoll nomeHyuarl.
lMockornbKy Hyrneeoli rmomeHyuarsn nocmynaem 6 mouky 9,
3Hayum KOHMaKmbl mepMopeayrnsmopa U mepmoperne
3aMKHymbl, @ coe0uHUMerbHble rpoeoda Mexxoy moykamu 9 u
16, maioke Kak u obMmomka RS, ucrpaeHs!.

Mexay Toukammn 16 u 6 BONbTMETP Takxe nokasbiBaeT 24B. 310
O3Ha4aeT, 4To (hasa, uUMetoLjasAcs B Touke 1, fLeliCTBUTENLHO

RS He
- B 3anuTaHa noctynaet B Touky 6. CnefoBatentHO, KOHTaKTH 060KMx
Puc. 54.19 NpeccocTaToB 3aMKHYTHI U BCe COeUHEHNUN Mexay Toukamu 1 n
6 ncnpasHbI.

Takum obpasom, 0ea amux 3amepa 0360/ISI0M HalM ymeepx0amb, Ymo ece KOHMaKmbl npedoxpaHumerbHbIX
ycmpolicme 3amMkHymbl, a rnpoeoda yert (om moyku 1 60 mouku 6 u om 9 0o 16) ucnpaeHbl, makxe, Kak U 0bMomkKa
Kamywku RS.

TeopeTriecku Npu HaxaTum Ha KHOMKY S o6MoTKa fiormkHa cpabaTeiBaTb, OflHAKO 3TOro He npoucxoaut. MoxHo
NpeanorioXuUTb, YTO KOHTaKThl KHOMKU MPU HaXKaTum Ha Hee He 3aMblKaloTCs.

@ur.2. lNpu 3aMKHYymMbIX KOHMaKkmax KHonKu S mexgy Todykamu 6 n 16 BonsTMeTp NokasbiBaeT 24B. Y«e n3BecTHo, YTo
Horb HaxoAnTcA B Touke 16, a hasa B Touke 6, NOITOMY laHHOE U3MepeHne He NPeACTaBNAeT HUKaKoro MHTepeca u
coBepLLeHHo BecnonesHo.

C Opyeaoli cmopoHkl, 3aMep rpu Haxamoll KHorKe S rokasbieaem, 4mo HanpskeHue mexx0y moykamu 1 u 9 meHsiemcs
om 24B 0o 0B, CriedoeameribHO, MOXHO HemedrieHHO cierlamp 6bie00... Kecmamu, neped mem Kak Yyumame Oarbuie,
4Ymo ebl CKaxxeme 06 amoll cumyauLiu?

KHonka S pasomkHyTa, B TOUKe 1 npucyTcTBYeT 24B, a B Touke 9 umeem OB (cm. cur. 3 Ha puc. 54.20).

lNocne HaxaTna Ha KHOMKY S HanpseHue mexay Toukamu 1 n 9 meHdaetcea ¢ 24B Ha 0B (cm. dur.4 Ha puc. 54.20;.
CnepfoBaTernbHO, 3TO NPU3HaK TOro, YTO KOHTaKThl KHOMKM 3aMKHYNUCL, NPONYyCTUB a3y 13 To4KM 6 B Touky 9 (24-24=0B).
Takmum obpasom, Halle nepBoe NPennornoKeHme o HemcnpaBHOCTU

KOHTaKTOB KHOMKW He NOATBEPXAaeTcs. 24 B
Mopaccyxaaem HEMHOro: NOCKONbKY hasa Nerko NpoxoauT B TOUKY 9
NpW HaXKaTWKW KHOMKM S, 3Ha4UT OHa NPOXOAUT U B TOUKy 14, Tak Kak
Lent 9-14 ncnpaBHa.

3T0 nerko NpoBepuUTb, NOMECTUB BONETMETP MeXZy Toukammn 14 un
15, nocne 4ero mbl yBUAUM, YTO BOSISTMETP NokasbiBaeT 24B Ha

KNnemMmmax KaTyLlkuy, Ho pene RS He cpabatbiBaeT (cM. puc. 54.21). Kronka S K1onka 5 7
paaummy'ra[ saMuHyTa [ BS
Mel mornn 66l noaymaTh, 4TO B 0OMOTKe pene nmeetcs obpbiB f
Aymatb, P PGB, 0B = 24B=> g 3

OHAaKO Mbl C YBEPEHHOCTBIO 3HAEM, YTO ITO HEBO3MOXHO, MOCKOSTbKY — repmoperyanop
obMoTKa npomnyckaeT HyneBoii noteHyman (cMm. dur.3 Ha puc. 54.20).

Topuoperynatop |,

0B [_RS | 0B | RS
1% 16 15

Puc. 54.20
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Pene RS ne
. cpaGathBaeT
-4

WMTtak, obpbiBa B kKaTyLUKe HET, HO pere, 3anuTaHHoe HanpsbkeHuem 24B, He
cpabaTLiBaeT. 3HaunT, NMOO KaTyLLKa He OKa3blBaET BO3LENCTBUE Ha cepfievHIK pene
no NpUYMHE MEXaHUYECKOro NOBpEXAEeHUs (HO B STOM cryyae npu nogave HanpsKeHus
MOHO ObINo OBl OTHETNMBO CrbILLATE F'yAeHUe unu subpavum), nubo perne He
cpabaTLIBaeT NPOCTO NOTOMY, YTO HarnpskeHue numaHusi Hed ocmamoyHo.
I 16
__Katyuwka 2208 B HalleMm cryyae, NocKonbky peyb UAET O 1epgom
g _ BKJ/TIOYEHUU CXEeMbl, CKopee BCEro 3NeKTPOMOHTEP Mo Puc. 54.21

owmbKe MocTaBUN pene, paccYUTaHHOE Ha HanpsbkeHue

220B (1nn 380B), B Uenb € HanpskeHneM nuTaHus 24B (cm. puc. 54.22), koTopoe aBnsaeTcs
cnuwkom cnabeim 1 He obecneumBaeT cpabaTbiBaHUE pere (3aMeTUM, YTO Kak npaBuno,
HOMWHarbHoe HanpsXXeHUe KaTyLUKWN YKa3biBaeTCA CHapyXuW Ha Kopryce pere).

PaccMoTpuM Tenepb, Kak NpoBepUTb € NOMOLLLIO BONLTMETpa niaBKkue
npeaoxXpaHUTenu.

MuTanwe 248 MHoraa crnyyaeTcs, YTo NNaBKuit NpefoxXpaHuTenks NneperopaeT BCNeACcTBUE PE3Koro
BO3pacTaHus ToKa, Kak npaBuno, o6ycrnoBrneHHOro KOpoTKUM 3amblkaHneM. Mocne aToro Bes
annapaTypa, ycTaHOBMNeHHas nocne npefoxpaHuTens (pene, KOHTaAKTOPLI, CUrHanbHLIe

Pue. §4.22 namnel...) nepectaeT paboTaTs. CTONKHYBLUWUCH C Takoi NpoGnemMoii, MHorve
HepeLlMTenbHBIE PEMOHTHMKN pa3bupaloT NaTpoHLl C NMNaBkUM NpeloXpaHuTenem U
Noo3BaHUBaloT UX OMMETPOM.

MOCMOTPUM, KaK MOXHO O4YeHb OHICTPO NPOBEPUTL NPeAoXpPaHUTENN HUMEro He pa3bupasn ¢ NOMOLLBIO NPOCTOro
BONBTMETPA.

[NycTb Hago NPOBEPUTL 2 NPELOXPaHUTENS, YCTaHOBNEHHBIX Ha HyneBom npoeoge (FN) n Ha dase (FL) Tak, kak nokasaHo
Ha cxeme puc. 54.23. NutaHne NoaxoauUT No Hyneesomy npoBogy (1) n ¢ase (2). Beixoa Ha WWT ¢ anekTpoobopynoBaHUeM
nNpousBoAUTCS € Touek 3 1 4.

@ur.1. YcTaHoBMM BOSISTMETP BBEPXY
mexay Todek 1 m 2. Ecnu oH
nokaswiBaeT 0, 3Ha4UT HEMCNPaBHOCTb
HaxopuTcs

NPoBepUTL TpaHCchopmaTop. Ecnu
HanpsxeHne 24B, 3HauuT Bce
HOpManbHO M U3MEepeHUs
NpoAOMKalTCS.

l 3a npepenamm cxembl U HY>XHO

@ur.2. [NloMmecTUM BONLTMETP MeXAY
Toukamu 3 1 4, Ha BLIXOAE 13
npepoxpaHuTeneii. Ecnn oH nokasbiBaeT
24B, oba npegoxpaHuTens Lenbl 1
HENCNpaBHOCTb HAaXOAWUTCH B CXEME.
Mpu OB oauH nnu o6a npefoxpaHuTtens
neperopenu

W UBMEPEHUS MPOLOITKaKOTCS.

Npegoxpa-
HHTENbLHLIG
yerpoicTea

!

Dur.3. YcTaHOBUM BOSIBTMETP Mexay 1
(Ha Bxoge Hynsa) n 4 (Ha Beixoge asbl).
Ecnu oH nokaseiBaeT O, 3HaunT
a3oBLIii NpefoxpaHuTenes FL He
nponyckaeT a3y OT TOYKU 2 K TOUKe 4:
Puc. 54.24 MOXHO, CriefioBaTenbHO, yTBEPXAaTh,
uTO OH Neperopen. Ecnn nokasaHna
BOJILTMETPa paBHbl 24B, 3Ha4UT NpefoxXpaHUTENb HOPMarnbHO NPOMNYCKAET TOK OT TOYKU 2 K TOYKE 4, TO €CTb OH
0653aTeNBEHO UCMPaBEH.
dur.4. [NomecTUM BONLTMETP MeXay Toukamm 2 (Bxof haskl) u 3 (Bbixoh Hyns). Ecnu nokasanHus pasHel 0B,
npepoxpaHuterns FN He NpoBoAWUT TOK OT TOUKM 1 K TOMKe 3, crnefoBaTernbHO, MOXHO YTBEPXAaTb, UTO OH cropern.
Ecnu BONLTMETP NoOKasbIBaET 24B, npepoxpaHuTerb HOpMaribHO NPOBOAUT TOK MeXAY ToukaMn 1 1 3. MOXHO
yTBEpXAaTh, YTO OH UCTPaBEH.

Myck Octavon Myck Ocranon.

54. PEMOHT 3JTIEKTPOOBOPYAOBAHUA

-302-



54.4. YIIPAXHEHUA

PaccmoTpum cxembl, NpeacTaBneHHble Ha puc. 54.24.

@wur.1: MNpenoxpaHutent FL neperopen. Bee Opyeaue anemeHmel LcrpaeHbi. YTO NOKaXKET BOSIBTMETP MexXay Toukamu 1 1
2, ecnn py6bunbHuk M/A (nyck/oCTaHOB) BLIKMOYEH? A eCniv BKITIOYEH?

dwur.2. NMpegoxpanntens FL neperopen. Bece dpyalie annemeHmal LCrpaeHbl. UTO NOKaXeT BONLTMETP MeXAY TOUKaMun 3 n
4, xorga pyouneHuk M/A BrIKtoueH? Ecrii e006agok K 3momMy 8 0bMomke Kamyuku R umeemcs obpbie, YTO NOKaXKeT
BONLTMETP Mexay Toukamu 3 u 5 (pyounbHuk M/A BEIKIIOYEH U BKIIOYEH)?

dur.3. ObmoTka kaTywku R o6opBaHa. Bece Opyaue anemesRmal LcripaeHbl. UTO NOKaXKeT BONBLTMETP Mexay Toukamu 6 u
7 Npu BLIKMOYEHHOM pyouneHuke M/A? A npu BKIIOYEHHOM?

Kak 0bbI4HO, HLKe rpueodsmcsi omeembl, 00HaKo He criewiume rnpoyYumame ux, nodymatime. ..
PeLueHne.

BHoBL paccmoTpum cxemy ¢our. 1 (cm. puc. 54.25).

Mpepoxpanutent FL neperopen HO BCe OCTasrbHbIE 35IEMEHTEI UCNpaBHLL. TO eCTb NoTeHUman 24B (Hanpumep)
3abnokMpoBaH B TOWKE 1 M HU B KOEM CIydae HE MOXET NPONTU Yepes NpefoxpaHuTens FL.

lNockonbky 3a MCKIIOYEHUEM NPEAOXPaHUTENS BCE HOPMarnbHO, HyneBoii noteHyman 6e3 npobrnem npoxoaut FN, obmoTky
R v npefoxpaHuTenbHele ycTpoilcTBa. To ecTb noTeHyman OB NOCTOAHHO HaxoauTes nog pyounsHukom M/A.

Ecniu pybuneHuk M/A ebikritoyeH, noteHynan OB He MOXET NPOTU Yepes HEro, U NOTEHLUAN TOYKN 2 CYTb KHUYTO»
CnepoBaternibHO, BOSIBTMETP NOKaXKET 24-«HNM4TO»=0B.

Ecniu pyburneHuk M/A exrtoveH, noTeHynan OB nocTynaeT B TOYKY 2 U TOrga BOSILTMETP
nokaxet 24-0=24B.

Bo Bcex cnyyasx, Koraa Ha KoHLax
npefoxXpaHUTeNs NOSAIBASETCH HanpsiXXeHne, 3TO O3HAYaEeT, YTO NpeaoXpaHUTeNb Croper.
\ OfQHaKO eCrniv HanpshXeHWe Ha KOHLaX NpefoXpaHuTenst OTCYTCTBYET, 3TO BOBCE He
OB

o6A3aTeNnbHO 03HAYAET, YTO npeaoxpaHutenb UcnpasBeH.

Nipenoxy
TeNbHbIG
YCYPORCTEA

PaccmoTpum Tenepb cxemy Ha puc. 54.26.

R Mpenoxpanutens FL cropern. 3Haunt 24B @) o8

NPUCYTCTBYET B TOUKE 3 U He MOXET NPOITN B TOUKY 4. 24 B TU, 0B
24B O]
R R
O6moTka pene R He 3anuTaHa, pene cpaboTaTk He 0B
MOXET, U €ro HopMaribHoO 3aMmKH ThIA KOHTaKT R,
Puc. 54.25 O Hop Y
BKIMIOYEHHBIM B CXEMY NnocrieaoBaTeribHO C 0B

curHaneHoi namnoi «OcTaHoB» (CM. NM03.5), 0bs13aTenbHO 3aMkHyT. Ho namna Nt 1

HU 4TO UHOE, Kak OOBIMHOE COMPOTMBIEHNE, NO3TOMY noTeHyman OB noctofHHO S I

NpUCYTCTBYET B TOYKE 4 U BONBTMETP NOKaXeT 24B He3aBUCUMO OT NOMNOXEHUA 0B [TN] oB
pybuneHmka M/A. Nyck Ocranoa

Puc. 54.26
Ecnn o6moTka R obopBaHa 1 pybuneHuk M/A BeIKMIOUEH, NOTEHLMan TOYKU

6 cyTb «HUYTO» M BoNbTMETP nokaxkeT OB. C Apyroii CTOPoHbI, €Criv pyObunbHUK BKOYeH, noTeHyman OB, nmetowyumiica
B TOUKe 4, MOXET NPOTK B TOUKY OMB 3TOT MOMEHT, BONBTMETP NokaxeT 24B.
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PaccmoTpum cxemy Ha puc. 54.27.

O6MoTKa pere R oGopeaHa 1 pyGUIbHUK BBIKITIOYEH, HOPMaribHO 3aMKHYThI KOHTaKT perne R 3aMKHYT 1 cUrHanbHast
namna ocTaHOBKU ropuT. MoTeHyman OB G6e3 npobnemM NpoxXoauT Yepea ConpoTUBIEHNE CUrHaNBHOW Namnbl Nycka 1

HaxoAuTcs B TovKax 7 1 8.

[NosToMy BONBTMETP NokasbiBaeT 24B, xoms kamyuwika perie obopeaHa. 3aMeTUM, YTO €C/IN HOPMaSTbHO Pa3OMKHYThIN
KOHTaKT pene R ycTaHOBMEH NocrneaoBaTeNbHO ¢ CUrHarbHOM Tlamnoli nycka (B Touke 8), HyrneBoi NOTEHUWa HE CMOXET
NpPoWTN B TOYKY 7 1 Toraa BonbTMeTp OyaeT nokaswiBath OB.

(& 24B

248 FL

24B

r
L1 R
@ \T?‘ 248

W@; 248
> Tl_ i

oEB
Nycx CctaHow.

Pue. 54.27
Npenoxpani. “0- |
e, 2,
noOParopen "

pa— e |
0,540
Ml |
510 et
\..21 'n" Y yerpuuc.raa |
16,30 |
T, -
e | [ R]
221424E
I
Puc. 54.28 |

MNepen Tem, kak NOAKMIOUMTL OMMETP, NO3HAKOMUMCA Ha cxeme puc. 54.29 ¢
nepBoil oNacHOCTLIO Takoro cnocoba novcka HencnpaBHOCTeER. B camom fene,

Ecnn BkNOUUTE pyOUNbHWK, NoTeHyman 24B npuxoaut B TOUKN 7 1 8, 1
CcurHarnbHas Namna nycka 3aropuTcs, XoTa pene He cpaboTtaeT. [NosTomy
OOHOBpPeMeHHO OyZyT ropeTb M cUrHanbHas namna nycka u curHarnbHas namna
ocTtaHoBa. KoHeuHo, BonbTMETp Npw 3ToM OyaeT nokasbiate 0B, noToMy 4TO
noTeHymnanel Touek 6 n 7 6yayT paBHbl 24B.

Ecnu ebl cmoenu pewums 3mu HECKOMBKO yrpakHeHUl He yumas
noOCKa30K U rpu 3MOM He ronauchb 8 KO8apHO paccmaerneHHbIe
aemopom JI08YLLKU, 3Ha4UIM ebl 8CE MNMOHAIU, U 8 ByOywuem y eac He
B03HUKHEM HUKaKUX rnpobriem rpu ucronb3068aHuu npocmozo
eonbmmMmempa 0r1s obHapy»xeHus1 epomadHo20 bornbuwUHCMmea
SIIEKMPUYECKUX MOJIOMOK.

B) PeMOHT ¢ uCNnonsL30BaHUEM OMMETPA

3T0T cnoco6 fomkeH 6bITh UCNONBL30BaH TOMNLKO TOrAa, Koraa anekTpudeckuii LuT
(Wwkad ¢ anekTpooGopyaoBaHMEM) HEBO3MOXKHO OCTaBNATL NOA HaNPsAXeHUEM (Kak
npaBuUno, 3To OTHOCUTCS K CryYasiM 3amblkaHWUsl Ha Maccy UM KOPOTKOro 3aMblkaHuWs
B OIHOM U3 NoTpebuTeneit), Tak Kak Npu sToM TpebyeTcs NonHoe oTKMNioYeHne
YCTaHOBKU OT CETU.

Utobbl npounniocTpupoBaTe Npobnembl, BO3HUKaKOLME MpU MOUCKe
HencnpaBHOCTEN € NOMOLLbIO OMMETPa, PacCMOTPUM HEBOTbLLYIO CXEMY Ha puc.
54.28, 3anuTaHHyto Yepe3 TpaHchopmaTop 220/24B. MNMepBryuHan obmMoTka
TpaHchopmaTopa UmeeT conpoTtueneHne 21 Om, BTopudHas - 0,5 Om, 1 KaTyLlka
pene R umeet conpoTtueneHue 6,3 Om.

Tparcdgop-

€CInM CXeMa HaxoAWTCs NoL HanpsHKeHWeM, Mbl BULWUM, YTO NPU BKITIOYEHHOM marop
pyOUNbHKKE Ha KOHLax NpefoXpaHUTenNs MMeeTca HanpsixeHue 24B. MNosToMy 0
KaK TOJIbKO Mbl MOAKMIOYMM K NPefoXpaHUTENio OMMETP, OH HeMeANeHHO 220/24B  pyBunueux 1
«3afbIMUTCS» (NpelAcTaBbTe NOBPEXJeHWe B LIENU ¢ HanpsxeHnem 220 unu

OT CETW.

Ilepen noak/roueHHEM OMMeTpa K KOHTYPY, He00X0AHMO
00s13aTe/IbHO Y0eAUTHLCS B TOM, UYTO HANPSIZKEHHe B HEM

OTCYTCTBYET.

0

380B!). OnacHocTb OLIMGOK TaK BENUKa, YTO BCErAa Hy>HO OTKIouaTh LUKad 24 rf
R

0

BRIOHEH

220B

| Puc. 54.29
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54.5. YIIPAXHEHUA

YnpaxHeHue 1. Ha cxeme puc. 54.28 neperopen npegoxpaHuterns FL.
UTO nokaxkeT NOAKIIOYEHHLINA K €r0 KOHLaM OMMETP, Korga pyouneHWK BEIKIIOYEH U KOra BKITOYEH?

YnpaxHeHue 2. Ha cxeme puc. 54.30 conpoTuBneHue xos100Hod namnoyvkn 18 Om. Ecnu npegoxpanuTtens FL Toxe
Neperoper, YTo NOKaXeT NOAKIIOMEHHHIN K €ro KOHLaM OMMETP, Koria pyOuribHUK BLIKITIOHEH U KOTAia BKITIOYEH.

OTBETHI CM. HUXE. .. I .
Y ﬂ{*
o Tpadc-
PelweHue ynpaxHeHMiA. ophia- _Sﬁ/
TC
2201248 ]
YnpaxHeHnue 1. Euwje paz HanomHuM, 4TO nepep NOAKIIOYEHUEM OMMETpPa M{A]:A\ R R
cxema OormkHa bbimb obsizamernibHO obecmoyeHa. To ecTb B 3TOT MOMEHT
o Rpepoxpa-
HHT&J’!_bHI:IE
KoHTakT ¥, n"‘“"’i‘f E:y cTRoNETES
obrzaTenkLHa ! b
PAIOMKHYT w
Tpakcgop- | _@_
MATOR Nyck Ocrawca.

7201245 Pybune.-
My ]_

T‘-"‘- BLIKAHINEH
220 B 0B
l s

Puc. 54.30
BCH yCTaHOBKa UK €€ YacTb JOMMKHa ObITE
OCTaHOBJIEHa, (CM. puc. 54.31).
Ecnu ocTtaHoBka HebonbLLOro arperata
(Manasa xonoauneHasa kamepa, HebornbLUON

=] KOHAULMOHED...) HE JoCTaBNAeT 6onbLUumx
Heyno6c¢TB, TO ANA O0OMnbLUMX YCTaHOBOK
(NPOMBILLIEHH LIV XOMNOA,
Puc. 54.32 KOHAULMOHUpPOBaHWE MPOU3BOACTBEHHLIX U
nNyGrnnyHLEIX 3aHKIA...) 9TO, KaK NpaBuno, He TakK. KoHTakT
0BA3TENLHG
Mpu ebikmoyeHHOM pybubHUKe (CM. pUc. 54.32) aNeKTPOHEI, UCcnyckaeMble P33OMKHYT
3rNEMEHTOM NUTaHMA OMMETPA, HE MOTYT LIMPKYITMPOBATL MO CXEME.
[NosTOMy OMMETpP NOKaXeT CONPOTUBIIEHNE, paBHOE GECKOHEHYHOCTU.
MNeperopaHue NpefoxXpaHUTENS MOXHO OOHaPYXMNTE. T"\..._
Mpw ekrmtoyeHHOM pybBuLIbHUKE CONPOTUBINEHNE BTOPUYHOR 06mMoTkm (0,5 200B
OWM) 1 cOeMHEHHOI ¢ Helh NnocnegoBaTernibHO 06MoTKM perne (6,3 Om) nagyT l
nokasaHus OMMETpa, paBHEIE MONHOMY COMPOTMBIIEHUIO, TO €CTb
6,3+0,5=6,80M. ConpoTuBneHue nepBn4HOi 0OMOTKM Ha NoKasaHus i
OMMETpa He BIMSeT.
YnpaxHeHue 2. [Npu ebikitoyeHHOM pyburbHUKe (CM. cxemy Ha puc. 54.33)
conpoTUBIEHMNE KaTYLLUKU pene R nckniovyaeTcd 13 Lenu. gt ﬂ
ConpoTtusneHne BTOPUYHOI obmoTkn TpaHchopmaTtopa (0,50m) n G a3
CUrHanbLHOoI Namnoyku octaHoBa (180M) BKOUEHHI B LiENb
nocnepoBaTternbHo. OMMETP NOKaXeT NOSTHOE COMpPOTUBIIEHUE, TO €CTh I Tpavedop- | ‘
0,5+18=18,50m. et | Pyeune- 1 I
MNepen Tem, kak NOCMOTPETE, YTO NPOU3ORAET NpK | DL \ R R
BKITIOY4EHHOM pyOMIBEHUKE, HANOMHUM, YTO MpU
napannenbLHOM COeAUHEHUM [BYX CONPOTUBMNEHUIA oB —
H a R1 »n R2 nonHoe conpoTtuBnenune Rt, nonyyaemoe l l Ljf‘ﬁ‘
B pe3yneTarte Takoro CcoefuHeHus, OyneT paBHO d R
npousBeseHnio R1 Ha R2, peneHHomy Ha cymmy @
R1+R2 (cm. puic.54.33a). l - {FN—
Ry ::m OTMeTnM, YTO NonHoe conpoTuenexne Rt Ty Ocraros.
R1+R2 CO€INHEHHLIX NaparnnensHo HECKONEBKMX Puc. 54.33
Puc. 54.33a COMNPOTUBIIEHWNIA BCEMfa MeHbLUe CaM020 Maroao U3 ecex smux corpomueneHuti (10 Om,

CoeIMHeHHEIX NapannentHo ¢ 15 Omamu, AafyT nonHoe conpoTueneHne Rt=150/25=60m)
3ameTuM TaKxKe, 4YTO NofHoe CONpPOTUBIIEHME ABYX NapannenbHo COeAUHEHHbLIX OAMHAKOBLIX CONPOTUBIEHUIA paBHO
NosIOBUHE OAHOIo U3 aTux conpoTtmenenunii (10 Om, coeiMHEHHBIX NapannensHo ¢ 10 Omamu gagyT nonHoe
conpotuenenne Rt=100/20=5 OM).

54. PEMOHT 3JTIEKTPOOBOPYAOBAHWA
-305-




XonogMsn

cxeMe  naparnnenbHO COeiIMHEeHHBIX SNIeMEHTOB, TeM  MeHbLUe :

OyLeT conpoTUBNeHWe, NoKa3biBaeMoe OMMETPOM (STO UHOTLa 0B Ld _ 7
NPUBOAUT K OLULIGOYHOMY 3aKITIOUEHUIO O TOM, YTO KOHTaKT 3aMKHYT,
TaK KaKk n3aMepsieMoe CONpoTUBIEHNE OKa3blBaeTCs O4EeHb HU3KUM).
MosToMy Nepen NoAKIOHMEHNEM OMMETPa K KaKOMy-nMbo areMeHTy
00sA3aTerIbHO HYXHO OTKITIOMUTL OT STOrO arieMeHTa Kak MUHUMYM

OAVH NpoB

Puc. 54.38

on.

=
=]

0
H\VEVS

ynpaXHeHUA Mbl FOBOPUINU O COMPOTMBIEHUN XOMNOAHOW Namnbl. 3TO yNoMWHaHue
3acnyxusaeT HebonblLuoro nosicHenns. [elicTBUTENbHO, BOMOCOK Namnkbl
HakanueaHus nMmeeT Temnepatypy cBeile 2000°C, korga namna roput. OfHaKo ¢ poCTOM
TemnepaTypbl CONPOTUBIIEHME BOYIOCKa NOBLILLAETCS. Pue. 54.37

Puc. 54.36

lpu ekrroyeHHOM pyburnbHUKe KaTylwka R coegmHeHa napannenbHo ¢ CUrHanbHOM
namnoli octaHoBa (CM. puc. 54.34).

Torpa norHoe conpoTuBneHue AByx aTux notpebutenei 6ynet paBHo 4,7 Om.
MNockonbky conpotuenenne 4,7 OM BKIOMEHO B Lienb nocrenoBaTesibHo ¢ BTOPUYHOIR
obMoTKOI TpaHcthopMmaTopa,

NorHoe ConpoTUBIIEHUE CXEMbI BCEIA HYXHO
= OTKINIOYATE KAK

paBHo 4,7+0,5=5,20ma. MAHUMYM OOMH

CnepoBaTentHo, STy BENUUUHY U - " - nroson!

NoKaxeT OMMETP.
Wrtak, yem Gonblue Oynet B

l
Ly 1 |
| 1

Puc. 54.35

3mo eduHcmeeHHbIl cnocob uszbexamb owubok (cMm. puc. 54.35).

KoHe4HO, HY>KHO makxe ecea0a omkrioyame numaHue U 011 NpOo36OHKL Kakoeo-riubo
nompebumersi 00Hy U3 e20 Krnemm ocmaerisimb ceo0600HOL.

Takum 0bpasom, UuToObl NPo3BaHWBATL LieNb KOHTAKTOB OMMETPOM, HEOOXOAUMO Kax bl
pa3 oTKoYaTb OfHY M3 [IByX KIIeMM o4epefHoro KOHTakTa, NOTOM BHOBb NOAKMoYaTh K
Heli NpoBoAa, 4To Bceraa ABnaeTca ropasfo bonee anvTensHol U HyAHON NpoLenypoii
Nno cpaBHEHUIO C NPOBEPKOIA Lieny ¢ NOMOLLbIO BONbTMETpa
(cm. puc, 54.36)!

HanomHumM Takoke, UTo Npu NpoBepKke KOHAEHCaTopoB (CM.
puc. 54.37) nepep Tem, Kak goTparmBarecs 40 UX BEIBOLOB U
NoAKMo4YaTbk K HUM U3MepUTENLHYIO annapaTtypy,
KOHAEeHcaTopbl HeobxoaMMo pa3paanTb.

Hakonel, oTmeTum criegytoujee. [Npu popmynnposke

Tak, 057 06bIYHOU NaMibl HakarnueaHUs ee CornpomuesieHuUe 8 HagpemoMm COCMOSTHUL
npumepHo e 10 pas borblue conpomuerieHus xorio0Holl namnel (cM. puc. 54.38).

MosToMy B HalleM NpuMepe Namna, MMetoLasn B XONOLHOM COCTOSIHUM CONPOTUBIEHWe, Hanpumep 18 Om, 6yayum
HarpeToit NoBLILLAEeT CBOE CONPOTUBINEHUE

NpUMepHO

OTMeTUM Takxe, YTO Npu Nogave HanpsaxeHus
Ha XonoaHytw namny, conpotuBreHne KoTopou B

no 190 Om.

10 pa3 meHbLUe yem

noTpebnsiemelii eto Tok cTaHoBuTCS B 10 pas

AencTBuA 3Toro 3a6poca TOKa KpaunHe

KopoTKas.)

rOpﬂ‘-leI?l Pvﬁnmt ,k a 1

1 1 BEMOYAH AMKHY TS

bonbLue (K CYacCTbio, NPOAOINKUTENTBHOCTb YpaHc- ;
i i ' et re.:s.n l. 18.0.)

Kﬂ"ymu ﬂmauan

NeTyu:ma Nyex  CcTauoe. W
b \] A x e _

(630, 184, ) Ta+8 18_4,?.!1.

Puc. 54.34
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B 2aknrovyeHuU 3anomMHuM cnedyfou;ee:

« Mou1ck aneKTpU4eCkUx HeUCnpPaBHOCTEN AOIKEH
NPOM3BOANTECA NPEUMYLLECTBEHHO C MOMOLLbIO MIA
BOJIETMETPA C TeM, YTOObI YCKOPUTL NPOLEce Bxon
BbISIBNEHUS HE3aMKHYTBIX KOHTaKTOB UK 00pbiBa cnema v
NPOBOAOB B NOTpebuTenax. OYeHb NPakTUYHLIM NPK

Byof saepxy

X ¥ R -
13 14 - :
3TOM ABMSAETCA METOA Nnoucka AedeKToB «oT i « E S
cepenuHbI». E L] !g Biel
HxN - .ﬁ
Ec/il peMOHMHUK He UMeem 8 C80eM PacriopsiKeHuUL Katywka Fflyck OctaHon. 243|2 A

cxembl aniekmpoobopydoeaHus (LU ecril 6 CXeme 10THO

owiLibokK), Memod eoribmmempa ece pagHO ocmaemcs Puc. 54.39

nyswum peuwieHuem. [elicmeumernbHo, 00CmamoYyHO HEMHO20 30pagoe0 CMbICIa U 3KCIIepUMEeHImos, Ymobbl HECMOMpPS
HU Ha Ymo docmuyb xernaemoeo pesyrnbmama. ouck HeucripagHocmell npu amom rpocmo 6ydem HemMHoeo dorbLue.
OTmeTnm, uTO npodpeccuoHarnkeHElil MOHTEp NoAKMYaeT Bxof noboro notpedbutens nubo ceepxy, Nubo crnesa
(nopknoYeHne NPon3BOAMTCH B TOM e NOpALKe, B KOTOPOM Mbl YUAT&EM KHUTY, TO €CTb CreBa HanpaBo U CBEpPXY BHU3,
CM. CXeMy Ha puc. 54.39).

McrnonbsoBaHWe OMMeTpa A[OMKHO OblThb 3ape3epBUPOBaHO TONBKO AN UCKITIOUUTENBHBIX CIyyaeB, Koraa ycTaHoBKyY
Hernb3s OCTaBNATb NoA HanpshkeHueM. 3To OyayT criydau, Korga nofava HanpspkeHusi Ha YCTaHOBKY MNPUMBOAUT K
cpabaTbiBaHnio U hepeHUUansHOro aBToMaTta ToKa YTeUKU (OAWH 13 3IIeMEHTOB 3aMKHYIO Ha Maccy), NeperopaHuio
NIaBKOro NpegoxpaHuTens Unu cpabaTblBaHWio aBToMaTa 3alUThl (KOPOTKOE 3aMblkaH1e B OHOM U3 STIeMEeHTOB Lienu).

OmmMeTp noTpebyeTcs Takxe, ecrnu Bbl 3aXoTUTe NPOBepUTL OOMOTKY 3NEKTpoABUraTens Unu KOHAEeHCcaTop, Unu oTeickaTb
HYXHble KIIeMMEl B annapartype ¢ 60MnbLUMM KONMYEeCTBOM BLIBOAOB (Hanpumep, NycKoBOE perne UM MHOroCcTyneHyaThbIi
TepmocTarT).

Bawm ne ocmaemcst nirue2o Opy2020, KK UCHONB306GHTb Olisl PEMOHMA 801bMMENID, Ymobbl HA
Hpaxmiike YoeOumscs 6 CHpAGeOaU6OCH ! Haullx pexomenoayil. Fcmi enauane vt 6yoente HeMHO20
HepeutimenvHsl, He naodiime Oyxom 1 OyObHIe HACMOIYLGsl: Bvl ouens Obvicmpo 60CCHAHOEIIE
nomepsinnoe epemsi!
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55. PA3JIUYHBIE NMPOBJIEMbI AJNIEKTPOOBOPYAOBAHUA

1) Kakue nocneacrBus MOXET BbI3BaThb NOBLILWEHHOE HaNnpmXeHUue B ceTu?

Bce nponaBogutenu anekTpoannapartypbl NPUBOAAT AONYCTUMLIA AUanasoH U3MEHEHUA HanpAXXEHUs NUTaHWS, B
npegenax KoToporo ux annapartypa paboTaeT HopMmankbHo. Hanpumep, ecnu nprnbop MoXeT paboTatb Npw Hanps»KeHun
220B+10%, 3TO 03HauaeT, UTO MUHUMaIbHOE HanpsKeHue ero nutanna coctaenaet 220-22=198B, a makcumarnbHoe
220+22=242B. ToHATHO, YTO ecnu HanpsPkeHUe NUTaHus Hwke 198B nnu Brilwe 242B, pa3paboTynk He MOXET
rapaHTUpoBaTk HopMarbHylo paboTy cBoero npubopa.

I'Ipo6nemy NOBEILUEHHOIO HanpAXeHUA OCTaTOYHO J1ErKO NOHATE, NOTOMY HTO BO BCeX ClydasdXx, Kakum Okl HY ObIN TUN
I'IOTp66I/ITEJ'IF|. nepeHanpaXeHne Bcerga npuBoanT K pocTty I'IOTp661'IF|EMOFO Toka. Ecnn nepeHanpaXeHne aHa4yuTeneHoe
nnu npoaorKUTeneHoe No BpeMeHU, 3aljura I'IOTpE6I/ITEJ'IF| OT neperpeBa ABNAETCA 3afayeli TENNOBLIX U
SNEKTPOMarHUTHLIX NpefoXpaHUTerNbHBIX yCTpOI?ICTB. Ecnn nepeHanpaXeHne cnaboe, KOpOTKOE Unu penko
BO3HUKaKLLee, I'IOTpE6I/ITEJ'IPO, KaK NpaBuno, HUYTO He yrpoxaeT.

C npyroil CTOpPOHEI, ecrni NepeHanpsPkeHne o4eHb 3HauUTernbHoe (HanpumMep, NpY FPO30BOM paspsfie, HanpsbkeHue
KOTOpOE MOXET NpeBLILIaTE MHOTUE MUNIMOHLI BorbT), BCMneck Curbl Toka MOXET ObITb TakuM, YTO NOTPeGUTENb CropuT,
Npexze Yem Ha 3TOT BCMIECK CpearmpytoT NpefioXpaHUTENbHEIE YCTPOCTBa.

Ecnu Ha namnouky HanpsbkeHnem 24B/3BT nogatb 24B (cm. puc. 55.1), oHa ropuT, notpebnsas mowHocTb 3BT. OgHako
€Crnn Ha Hee nopaTk HanpsxeHune 240B (1o ectb B 10 pa3 6onblLue), OHa MTHOBEHHO NEPEropaeT.

3TO NpoUCXOAUT NOTOMY, YTO NoTpebrnaemas MOLHOCTb NpONOpLUUOHarbHa KBagpaTy HanpsixeHus (P=u2/R). Takum
obpasom, NoAKMoYan Namnoyky K UCTOMHUKY NMUTaHMS ¢ HanpsixeHueM, B 10 pas 60rbLLMM HOMUHaIBHOTO, Mbl
3acTaBnseM ee norroware MOLWHOCTL, BospocLuyio B 100 pa3s (To ecte 300BT, UTo

COOTBETCTBYET HEOOMLLLIOMY 3MeKTpoHarpeBaTenio). Hamnouxa
2) Kakue nocneaocTtBuUs MOXET BbI3BaTh NageHVe HanpsXeHus { ! f, meperopaet
B CETU ? \!5 {/

. 3BT
3IIHBT) B cnyyae nafieHnst HanpsKeHus
npobnema onpefeneHns
nocrnencTBuii ropasgo 6onee
CrnoXHas, NOCKOJbKY NOCIeACTBUSA
3aBUCAT OT TMNa NoTpebutens — ——
anekTposHepruw. Mo kpynHoMy 24B 240B
MOXHO BHIAENUTL IBE OCHOBHLIE Puc. 55.1
KaTeropum noTpebutenein: muna
— —— cornpomueneHus: U muna dgueamern.
240 B 24
Puc. 55.2 Hns nompebumensi muna conpomuesieHusi NajieHne
Hanps>xeHWs BCerfa NpuBOAUT K SKBUBaIEHTHOMY CHIDKEHMIO
notpebnAaemoro Toka (HanomHumM 3akoH Owma: I=U/R).
Tak, npyv HU3KOM Hanps>KeHUU conpoTuBrneHne noTpebnset 6onee crnabulil TOK, 4TO He BreYeT 3a coboil abcontoTHO
HUKaKoW onacHOCTK ero noBpexaeHus. Hanpumep (cm. puc. 55.2), conpoTuBneHue, notpebnsioLjee
300 BT npu 240B, 6yaeT noTpebnats Tonbko 3 BT, ecnu oHo HaxoamTes nog —
HanpspkeHnem 24B! KoHeuHo, 3To0 MOXeET OBITh O4EHb NIOXO, ECNN PeEYb UAET, RBWATEITW CANG - Prw
HanpumMep, 06 aneKkTpoHarpeBartene KapTepa KoMNpeccopa. TRaxaattte
Hns nompebumenss muna deuzamesu HeOOXOAMMO pasnuyaTh ABUraTenu,

npvBoAsiLyue B AeiCTBIE YCTpoCTBa € GONbLUMM MOMEHTOM COMPOTUBIIEHUS (CM. / \

puc. 55.3), HanpumMep, NOpLUHEBLIE XONOAUIbHEIE KOMNPECCOPLI, U NPUBOAHLIE
ABUraTeniu MEXaHU3mMoB C HU3KMM MOMEHTOM COMPOTUBIEHUS (Hanpumep, OCEBOM

Bonkch Manath
BEHTUNATOP, ANS BpalleHWUs KOTOPOro [OCTaTOMHO NErkoro AyHOBEHUs BETpa). LWCH MOHEHT dowieH

Komnpetecoptl

BE ' TOpB

Puc. 55.3
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LlEHTpO6E)KHbIe BEHTUNATOPBI HAXOAATCA MexXay 3TUM ABYMA Kateropuamu, ogHako OONBLUMHCTBO U3 HUX UMEET Takue
XapakTePUCTUKK, C KOTOPLIMU TPYLHO BEIAEPXKaTh 3aMETHOE NafieHNe HanpsXeHne nutaHns. NosToMy KX, Kak npaBuno,
OTHOCAT K KaTeropmm arperatoB C 6OMbLUMM MOMEHTOM conpoTuBIEHUA.

Mpexae Bcero BCNOMHMM, YTO MOMEHT Ha Basy ABuraTens, To eCTb €ro cnocobHOCTb npuBoAUTL B ABUWXEHNE Kakoin-nuéo
arperar, 3aBUCUT OT KBagpaTta HanpsaXXeHnda nuTaHuga.

Tak, ecnu gBuratenks npegHasHavyeH ana paboTel Npu HanpsXxeHun 220B, To B crnydyae nageHns Hanpsxexnnsa 1o 110 B
(TO ecTb B 2 pa3a MeHbLUE) ero KpyTALWMiA MOMEHT Ha Bany ynageT B 4 pasa (cMm. puc. 55.4).

Ecnu Bo BpeMs nageHnsa HanpsXXeHWa MOMEHM COnpomuerieHuUs npueodumoao azpeaama OYeHb 8erilK (Hanpumep, y
Komnpeccopa), ABUratenb octaHasnusaeTcs. Npu STOM OH HauMHaeT I'IOTp661'IF|Tb TOK, paBHLIil BENUYMHE NMYCKOBOMO
TOKa, 1 3TO NPOUCXOAUT B TEYEHUE BCEMO Nepuoa BulHYXXLEHHOW OCTaHOBKU. B pesynbTate gBuraterb onacHo
neperpeBaeTCcA U OCTAETCA TOJIBKO HaaeATbCA, YTO BCTPOEHHadA 3aLjuTta Unu TennoBoe pene 3aluThl oO4UeHb 6bICTpO
OTKIoHaT nuTaHune.

C npyroii CTOpOHbI, eCril MOMEHM COnpomuerneHust Mpuesodumoao ycmpolicmea

BOIbIIOW HU3KUL (Hanpumep, Y HeBOMBLLIOMo 0CEeBOro BEHTUNATOPA), CHIDKEHUE HanpshkeHne
MOMEHT HA 220 B nUTaHus 0ByCNoBNUBaET YMEHbLLUEHNE CKOPOCTU BpaLyeHm1s, MOTOMY 4TO MOTOP Npw
BANY 3TOM UMEET MeHBLLYIO pacnonaraeMyto MOLLHOCTb.

Kak pa3 MMeHHO STO CBOMCTBO UCNONB3YeTCs B GONBLUMHCTBE MHOTOCKOPOCTHEIX
IBUraTenei, Bpaljatlolynx BEHTUNSTOPLI B MHOVBMAYaIbHBIX KOHAULMOHEPaX (CM.

puc. 55.5).

L B nonoxeHunn BC (BEonbluasg CKopocTh) CONPOTMBIIEHNE 3aMKHYTO HAKOPOTKO U K
CIABbLIN e MoTopy nogaetcs 220B. OH BpalyaeTcs Toraa ¢ HOMUHaNBHOW CKOPOCThIO.
MOMEHT ‘

HA BALY & - B nonoxenun MC (Manasi CkopoCTk) conpoTUBIeHne BKIIOYEHO NocneoBaTensHo
€ f%l c oOMOTKOI ABUratens, 4to obycrnoBnmMBaEeT 3aMETHOE NafleHNE Hanps>KEHUS Ha
nBuratene. KpyTawmii MOMEHT Ha Bary nazaeT, U BEHTUINSATOP BpallaeTcs ¢

Puc, 554 NMOHWXEHHOI CKOPOCTHLIO.

Mpy 3TOM NagaeT 1 NnoTpebnaemblii TOK. 3TO CBOWNCTBO LUMPOKO

UCMNOJNL3YETCH NPU U3rOTOBINEHUN SIEKTPOHHBIX PETYIIATOPOB REpeKMIOATENL
CKOPOCTU Ha OCHOBE TUPWUCTOPOB, CNeumnarnbHO NpeaHa3HauYeHHbIX
LNS perynmpoBaHus AaBrneHns KoOHZeHcaLum NyTem naMeHeHNs 2208
CKOPOCTU BpaLleHUsi OCEBLIX BEHTUIATOPOB, YCTaHaBIMBaEMbIX B M l
KOHAEHcaTopax C BO3AYLLUHEIM oXnaxgeHnem (cM. puc. 55.6).

A P conpoTHBNeHKe
3TW perynatopel, HasblBaeMble UHOTla BEHTUNAMU TOKa uUnm Puc. 55.5
npeobpa3zoBaTtensamu, paboTaloT, Kak 1 60NbLUMHCTBO PErynAaTOpoB
- orpaHu4MTeEnen, No NPUHLUMY «Cpe3aHna» YacTu aMmnnuTyabl Hany ua Mascenmnuin
nepemMeHHOro Toka. naur;g\am
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Que.1. BbicOKoe faBneHne KOHOEHCaUWK, PerynsiTop CKOpoCTU b _
NONHOCTLIO NPONYyCKaeT NONynepuoaLl CETHU.
HanpsixeHue Ha Knemmax [Burartens (COOTBETCTBYloLlee
3aLUTPUXOBaHHO 06NacTu1) paBHO HaNPsXXEHUIO B CETU W BUraTenb
BpaljaeTcsi ¢ MakCUManbHOI CKOpOCTLIo, MOTPeONAs HOMUHaNBHEIA TOK.

Nenrxenuas:
CROEGETE

]u -

our. 2. [laBneHne KOHAEHCaUWKW NaaaeT, B AENCTBUE BCTYNAET perynsarop,
cpesad YacTb Kaxoro norynepuoaa, NocTynaroLero Ha Bxo/ B ABMrarTenbs
(B K&X4OM NOMNynepuofe OH Ha KOPOTKOE MIHOBEHWE OTKIIOY&ET NUTaHUE).
CpenHee HanpsKeHWe Ha KremMmmax ABuratens nagaetT (CMm.
3aLUTpUXOBaHHyI0 06NacTb) U CKOPOCTb, TakkKe Kak 1 NoTpebnaemMulii TOK,
napalor.

Asvrarans
nCTANDANEH

l ——

Que.3. Ecnu cpepHee HanpsaXXeHUe CTaHOBUTCHA HaCTONLKO cnabblm, 4YTO Puc. 55.6

KPYTALUIA MOMEHT ABUraTens okasblBaeTCA MeHbLUE, YEM MOMEHT
conpoTuBIEHNA BEHTUNATOPA. MOTOP OCTaHaBIIMBaE€TCA N HAYNHaET NPETLCA.
MNosToMy perynatopbl CKOPOCTU KaK NpaBuiio HacTpanBaloTcs Ha NpeaesnibHO AONYCTMMOE 3Ha4YeHNE MUHUMaTTBHOW
CKOOOCTW.
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MNpumeyaHne: MeETOL «Cpe3aHUsa» YacTu aMnnUTYAb NEPEMEHHOIO TOKa MOXET MCMNOSIL30BaTLCA TOSNBKO Toraa, koraa
oflHOha3HLble ABUraTeENN NpefHasHavyeHbl 8 NpuBofa arperatoB ¢ HU3KMM MOMEHTOM COMPOTUBIIEHUSA.

lMapgeHne HanpsXeHNA MOXET NPOMUCXOAUTL U B CETW BHELLHE SHEPrOCUCTEMBI. Mbl XOPOLLIO 3HaeEM NOCNeACTBMA
KpaTKOBpPEMEHHOIo OTKMIOYEHUA HanpsXXeHUA Unu NnageHna HanpsXXeHna, KoTopble NpuBoAAT K CHUXEHUIO APKOCTU
ocBeLyeHmns. Mbl 3HaeM Takxe, YTo Heobxogumo cobngaTtb npasuna non6opa ceYveHna nmTaroLux nposoaos, YyTOOHI
OorpaHn4ynTb NafeHNE HaNPSXKEHUS Ha HUX [0 NpUemMnemoin BenuunHbl. OfHako MHOrAa NageHUe HanpsXXeHUs MOXET
UMETb U gpyrne npudnHel, He OTHOCALLMECA HanpaAMYyH K NOTEPU HanpaXXeHnAa B noagBoAALLUX NpoBoaax.

Hanpumep, katylka anekTpomarHuTa pene 24B (BnonHe obbivHan), no3sonsoLyas ynpaenaTb HEOONBLUMM KOHTaKTOpOM,
npencTaBneHHbBIM Ha puc. 55.7, B MOMeHT cpabaThiBaHUs1 SMnekTpoMarimTta notpebnaeTt Tok 3A, a B pexume yaepxaHusi
notpebnsaemulii Tok coctapnseT O,3A (To ecTb B 10 pas MeHbLUE).

To eCTb aNeKTPOMarHuT Npy BKITIOYEHUW NOTPEONAET TOK, PaBHBI JeCATUKPaTHOMY TOKY pPexuMa yaepxaHus. XoTs
NPOAOIMKUTENBHOCTE BKITHOHEHUS O4eHb KOpoTKasi (OKorno 20Mc), STO UHOT@ MOXET OKa3blBaTb 3aMeTHOe BIUSHME B
GOoNbLUMX KOMaHAHBIX LeNnsix, UMetoLUX MHOTO KOHTaKTOPOB MUNu pene. [edcTBUTErNIbHO, pacCMOTPHUM cxeMy Ha puc. 55.8.

B Heit ycTanoBneHo 20 koHTakTopoB, oT C1 o C20 (nockonbky pasmepbl CTpaHULbl
orpaHuyeHtbl, KoHTakTopkl ¢ C2 1o C19 Ha cxeMe He nokasaHbl).

MNocne BuIKMoYeHMA Toka Bce 20 KOHTaAKTOPOB HaxoAAaTCA B XAyLUeM pexume. Kak TonbKo
TOK BKIIOYUTCH, OHU OOHOBPEMEHHO cpa60Tar0T.

MNockonbky Kaxxablil KOHTaKTop NoTpebnaeT npu cpabaTteiBaHum 3A, Yepe3 BTOPUYHYIO
oOMOTKY TpaHcopMaTopa NoNAET TOK, paBHLIN 3x20=60A.

Karywxa 248 Ecnu BTOpuyHaa o6moTka umeeT conpotuenenue 0,3 Oma, mo nadeHue HanpsiXeHuUs Ha Heil
Tok cpabaTaiBaHnA 3A, B MOMEHT cpabaTbiBaHus koHTakTopoB cocTaBuT 0,3x60=18 B. Torga HanpskeHne
ToK yAemxarus 0,3A NUTaHUS| KOHTAKTOPOB COCTaBUT Bcero 6 B
Puc. 55.7 (cm. puc. 55.9), 1 oHW MoryT He cpaboTaTb. T —
220/2¢ B

Mpun 3TOM U TpaHchopMaTop U NPOBOAKa i
OyLYT CUbHO NepeapesambCs, @ KOHTaKTOPLl HAa4HYT ryfeTb, HO He

B L
CMOTyYT NepebpoCUTECS B PEXUM Y epxaHus, YTo OyaeT NpoforkaTeCs 20 | ‘K

A0 TeX NOp, NOKa He CropuUT npegoxpaHuTerb Unn He Cpa6OT66T l
aBToOMar 3aluThl.

Ecnun BTopryHaa obmoTka TpaHcgopmaTopa UMeeT conpoTusrerue 0,2
Oma, B MOMEHT BKITIO4YEHUS NUTAHNSA KOHTaAKTOPOB NageHne
HanpskeHnsa Ha Heil cocTaBuT 0,2x60=12B. KoHTakTopbl Npu 3ToM OyyT 3anutaHbl Tonbko 12 Bonstamu BMecTo 24, 1
yTBEpXAaTh, YTO OHU cpaboTaloT, HET HUKaKMX OCHOBaHUIA. Ecrin xe oHM He cpaboTaloT, TOK B LiENW OCTaHeTCA
aHoMarbHO BLICOKMM, TakXe Kak U B NpefblayLieM Npumepe.

Puc. 55.8

Mpo6rema conpoTUBNEHUS BTOPUYHON OOMOTKM OOBSICHAET, NOYEMY HanpsiKeHre XONoCToro Xoaa Ha BeIXofe
TpaHcgopmaTopa Gornee 3HaUUTENBHOE, YEM HaNpsiXXeHUe Nop Harpy3koi. Yem Gonblue NOTpeGnsieMulid TOK, TEM HUXe
BBLIXOZHOE HanpshkeHUe.

TparcthopmaTop 0A
2201248, 120BA SA &
0.3 Q1 » g covins
220 B 24 B zzo B ] =
22f B \
Puc. 55.10 Tpavcthoprirtop
220124 8

B npumepe Ha puc. 55.10 TpaHchopmaTop 220/24B nmeeT mowHocTb 120
BonesTAmnep v 3anuTaH Hanpsxkenvem 220B. Korga TpaHchopmaTop Puc. 86.9

BLbIJAET TOK S5A, 3amMep BbIXOAHOro HanpsXXeHUs AaeT Ham Benuunny 24B (24x5- 12OBA)

OpHako, korpa noTpebnseMulil Tok NnagaeT [0 1A, BLIXOQHOE HanpsXXeHUe NoBHILLAeTCH, f0CcTUras, Hanpumep, 27B. 310
HanpskeHWe, BbI3BaHHOE BNUSHUEM COMPOTUBIIEHUS NPOBOAA BTOPUYHON 0OMOTKN. Ecnu TOK NagaeT, BLIXOLHOe

HanpsixeHwe pacTeT. 1 HaobopoT, ecnu NOTpebnsemelii Tok 6onblue S5A, BEIXOAHOE HanpsiXeHWe CTaHOBUTCSH Hke 24B v
TpaHcopMaTop HauMHaeT NeperpeBaTbes (HaNOMHWM, YTO HarpeB 3aBUCWT OT kBafpaTa Toka). UTak, cnuiikom
MarnoMOLYHLIA TpaHCHopMaTop MOXET BhI3BaTb Cepbe3Hble Npobnemel: [Toamomy Hernb3s npeHebpeaamb MoG60poM
mMowHocmu mpaHcgopmamopos !
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3) Kak HacTpauBaTtb Tennosoe pene ?

Pene TennoBoii 3alyuTel NpefHasHaveHo, MaBHbIM 06pa3oM, Ans  3alyuTel  ABUraTens oOT He3HaYyumesnbHol no
OxraKaarowLmit Harper ofMoTkM  G€/IUNUHE,  HO MPOOO/KUMENLHOU  Tepeepy3Ku 1o TOKy.
BenTvnATop M2 MPU BozpacTaeTE4  HanomHuMm, 4TO [BUraternlb HarpeBaeTcs NPOonopLMOHansHO

=

OheﬁpeHHblﬁ ]
Kopnyc

Puc. 55.14 )

C Bevrarens
noTpetnaeT Tok |

pazal

Ecnu
(C) noTpeBnnaen LIk
~ ToK yneauBaeTCA

Puc. 55.11

KBagpaTty noTpebnsiemoro Toka (P=Rxl2). Takum obpasom, ecnu
noTpebnsaemulli TOK Bo3pacTaeT B 2 pasa (cM. puc. 55.11), HarpeB
ABuraTtens yBenvumBaeTcs B 4 pa3sa.

KoHeuHo, naearnbHEIM BapuaHTOM TennoBol 3awuTsl 6bin 66l Takoi
BapuaHT, NPy KOTOPOM ABUraTesib o4eHb OEICTPO OTKIovarics bl
OT CETU NpPU NPEBLILLEHNN 3aflaHHOrO 3Ha4eHUs cunel Toka. OgHako
B 3TOM Cly4ae BO3MOXHO cpabaTkiBaHue perne TENMOBOA 3alymThl
Ha NyCKOBOM peXxume, Korga cuna Toka B HEKOTOPLIE MOMEHTHI
MOXET B 8 pa3 NPeEBOCXOANTb HOMWHaINBLHOE 3HaveHue. [NosTomy
ucnonb3yemas KOHCTpyKUMs (Ha ocHoBe 3 BUMeTannmMueckunx
NnacTuH) NO3BONAET 3anyCTUThL ABUrarenke 6e3 HexenarenbHbIX

OTKITIOMEHUNIA. DTO AOCTUrAETCA 3a CHET YCTAHOBKU B TEMSIOBOE PESE HarpeBaTeNbHOrO SfieMeHTa, KOTOPLII BbI6I/Ip86TCF| C
Y4YETOM BpeMeEHN, HeoOXOoAMMOro ANA OTKMIOYEHUS ABUraTens B 3aBUCUMOCTU OT TOKa, npoxopdLjero yepea

HarpeBaTerbHLIA 3IEMEHT.

Kpueasi Ha puc. 55.12 nocTpoeHa ans HanGornee GnaronpUATHOrO criyyas, korga SUMeTannuMyeckme nnacTuHb
HarpeBaTeSIbHOro arieMeHTa yxe ropsune (ecnu sTu NNacTUHE XONOAHBIE, BPEMS OTKITIOYEHNS BO3PaCTaET).

Ina TennoBoro pene, HacTpoeHHoro Ha 10A, npu Toke 10A OTKIIOYEHUs He NpoucxoauT BoobLye, UTO NPefCcTaBnaeTcs
BNOSIHE HOpMarbHBIM. Ecnm ToK pacTeT A0 15A, TENNOBOE pene OTKMIOYUT ABUraTenb npumepHo Yyepes 80c. Npun Toke

40A oTKoYeHne NpounsoiigeT vepes 6¢, a npu Toke 60A - yepes 3c.
PaccmoTpum Tenepb KpuBYIO Ha puc. 55.13, NOCTPOEeHHY0 AN perne,
HacTpoeHHoro Ha Te e 10A, HO AnA cnyyasi, Korga TennoBoe pene LLoMmKHO
3auwjatb 3-x dasHelil gBUraTent B criydae o6phiBa ofHol u3 a3 (aBuratenb

paboTaeT TONbKO ¢ ABYMSI OOMOTKamu).

Ecnu octaBlunecs aBe o6moTkm noTpebnaioT 10A, TeNNoBoe pene oTKIoUNUT
ABuratents NnpumepHo Yepes 240 cekyHz (4 MUHYTHI).

Ecnu Tok BripacTaeT 4o 15A, oTKNoYEHNE NPOM30RAET NpUMepHO Yepes 40
cekyHa. Npu Toke B 20A TennoBoMy perne Ans OTKNIOYeHNs ABUraTens
notpebyetca 18 cekyHa, ans 60A - 3 cekyHAbI.

Kak Bugmm, HacTpoeHHoe Ha 10A TennoBoe pere B criyyae aHoManui
OTK/IOYaET 3alyULjaemMbIii ABUraTerb Yepea OCTAaTOMHO ANUTENBHEIA OTPEe30K

BpeMeEHN.

Noamomy mennoeoe perie Hukoa0a He criedyem Hacmpaueamp Ha EILYUHY

") JENnoeoe PEnEC
HACTPOMKO# HA
10A
60— |- Puz. 1
MinacruHa
Harpeta
25 e |pr—
S ot —]
3 = : T3
— I(A}

15 20 40 60
Puc. 55.12

moKa, rpesbillatlouyto HOMUHallbHOe 3HaYyeHue (yKaszaHHOe Ha rracmutke,

npuUKperneHHoLl K Koprycy 0eueameris).

YacTo cnyyaeTcs, UTo gBUratenb NoTpebnaeT TOK HUXKe, YEM YKasaHo Ha ero
Kopnyce. 3To 0ObACHAETCH TEM, YTO CUNa ToKa, YKkasaHHas Ha

Kopnyce, COOTBETCTBYET TOKY, NOTPEONAEMOMY NPU HOMUHAINIBHOM 3Ha4YEeHUN
pasBrBaeMoii ABuUratenem MoLyHOCTU. Hanpumep, komnpeccop,
OCHaLLEeHHbI KOH,EHCATOPOM C BO3AYLUHBIM OXJaXJeHUEM, 3UMOIA
noTpebnAeT TOK HKe (LaBneHne KOHAEHCALMN MEHBLLE), HYEM JIETOM
(naeneHune koHaeHcauum bonblue). Pene TennoBoii 3aluTel B 3TOM crnyyae
LOIMKHO OBITE HACTPOEHO Ha MaKkCUMarbHOE 3HavyeHne NoTpebnsemoli cunbl
TOKa, He NpeBbllalowee, OAHAKO, CUMbl TOKA, YKa3aHHOW Ha kopnyce
(MHaYe ans Yero Hy»Ha Tabnuuka ¢ xapakTepucTukamu LBurarensa?).

B nBuratene, npeactaBrneHHOM Ha puc. 55.14, neperpes o6ycrnoBneH
HEeMCNPaBHOCTLIO OXNaAaloLLlero BEeHTUNSATopa (fonacTy NorHyTel Unu
npockanb3LIBaloT Ha Barny). [py STom TennoBoe pere He MOXeT
pearupoBaTb Ha aHOMarbHOE MOBLILLEHWE TeMNepaTypbl ABUraTens unu ero

te)
1 TENNOBOE PENE C
HACTPOUWKOW HA 10A
201 - dua. 2
OpHa obMoTKa
40— obopeaHa
18 \
6- fv—
31— -
— L. 1(a)
10 15 20 4 60
Puc. 55.13 0OMOTOK.
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To xe camoe NPOU3oHAET, ecrv OpeBPEHHBIA KOpNyC ABMraTens YpeaMepHO 3arpsa3HUTCA: oxraxaeHne obMOTOK
YXYALUMTCS. U BUraTenb HAaYHET CUIBHO NEPErpeBaTLCA. B 3mom ciiyyae perie mernnoeoll 3aulimbl makxe He CMOoXXem
HU4eeo cderamb, MOCKOMbKY nompebrisemblll MoK He eo3pacmaem. TONBKO BCTPOEHHasA TeNMNoBas 3awura
(NpeaycmoTpeHHasn pa3paboTynkom) cnocobHa obHapyXWUTb ONacHOE NOBLILLIEHWE TEMNEPATYPLI U BO BPEMS BLIKITIOYMTH
nBurartens. C Apyroil CTOPOHEI, NOBLILLEHUE NOTPe6NAEMO ABMraTeNeM CUIbl TOKa MOXET ObITE BLI3BAHO
MeXaHWNYEeCKUMM HEVNCTIPABHOCTAMU (Hanpumep, 3akTMHUBaHUE NOZLLUUNHWKA B IBUraTerne unu npuBoAMMOM arperarte).
3T0 noBhILLEHNE CUMBl TOKa (KoTopoe ByAeT NpoucxoauTb LOBOSNIBHO MEAJIEHHO, C TOW e CKOPOCTLIO, YTO M YBENUYEHNE
CUIbl TPEHWS B NOJALLUIMHUKE) BEIZOBET PaHO MIU MO3ZHO OTKIIOMEHUE ABUraTenNs TENMOBLIM PErie UM BCTPOEHHOM
TENNOBOW 3aLyMTO, ecrnn OHa CyLeCTBYET (B 3TOM Cryyae ABUraTerb OCHaLleH ABOHOI CUCTEMOI TENNOBOM
6eaonacHocTH, 4TO MOXET ObITL TeM Goree NonesHbIM, NMOCKONLKY ABUraTenb ABMAETCA BaXKHENLLMM 311EMEHTOM
yCTaHOBKMN).

UToG LI 1ONOMNHUTE HallK CBEAEHUS O TENMOBLIX Pere, HanoMHUM, YTO OHU BHINOSHAIOT CBOW (DYHKLMW A1 KK ol U3
0OMOTOK B OTAENBHOCTU. 3TO 03HaYa€EeT, YTo ecrniy 3 GUMeTanNMUecknx NNacTUHKA HarpeBaloTcA NO pa3HOMY (HanpuMep,
€Ccrnv B OflHOI 13 OOMOTOK UMeeTcsl OOPLIB, BE APYrUX HarpeBatoTcsl), pere OTKMoYaeT fBUraTeslb (CM. KpUBYIO Ha puC.
55.13).

Tpexdasmtii 380 B OgHodraznbiin 220 B
——— —— —

OyHKUMA andepeHmManHOro MexgasHoro perne, KoTopyto !
npw 3TOM BHINOMHAET TENMOBOE Perie, 1a€T HEOCNOPUMLIE ]
npeumMyLjecTBa B CIlydyae UCNorb3oBaHus TpexdasHoro
nsuratens (cm. ¢ur.1 Ha puc. 55.15), ogHako Tpebyet
cneyuanbHOW CxeMbl NOAKIIOYEHUS B crnyyae
MCNorb30BaHWUA 0fHOMAa3HOro ABUraTens.

[P
i
g rsmin
L LT

B camom gene, ecnu NoAKMoYMTE perne Tak, kak nokasaHo
Ha ¢ur.2 puc. 55.15, npaBas nnacTvHa He byaeT

HarpeBaTbCs M Yepe3 HECKONBKO MUHYT Nocne Havyana Quz. 1
paboThl perie BLIKMIOUUT ABUraTernkb. Puc. §5.15

Que. 3

To ecTb pene HeobxoAMMO NoAKOYaTh TAaKUM 06pa3om, UTo6LI Bce TpU DMMeTannuyeckme NnacTuHbl Nponyckanu
O[JMHAaKOBLIV TOK (CM. dour. 3 Ha puc. 55.15).

HakoHeL, HaNOMHMM, YTO TEMIOBOE peNne OKa3biBAeTCHA COBEPLUEHHO BecnoneaHLIM AN 3aluThl OT Neperpesa
3NeKTpoHarpeBaTeneil, NOCKoNbKy 3TOT TN NoTpebuTens paccumTaH Ha NnocTosHHYo cuny Toka (I=U/R). Ecnu B
3reKTpoHarpeBaTene Npou3oLLUNo KOPOTKOE 3aMblkaHue, ropaszo 6onee apHeKTUBHBEIM CPEACTBOM €r0 3aLUThl
SABNAETCA NPOCTON NNaBKWl NpefoXpaHUTENb, KOTOPLIA K TOMY e, 3HaYMTENBHO [IELLERNE.

4 1 514eroH XHbI NNIaBKue MNee10XsaHUuTenu cesut ol nu aM?

Mbl BULENK, YTO TENNOBOE pPere CIYXUT A5 3aluThl ABUraTens ot t(c}
NPOAOIMKUTENBHOIO, HO HEGOSBLIOrO NPEBLILLEHNS HOMUHANBHOW CUIBI TOKA. l
OfHaKo B criyyae KOpOTKOro 3aMblkaHusi NoTpebuTens Tenrnosoe pere Gynet
CIULLKOM MHEPLMOHHEIM W MPOMaHBIA TOK, NPOXOASLMIA B LLenn Npu KOPOTKOM
3aMbIKaHUU, MOXET NPUBECTU K 3HaYUTENBHEIM NOBPEXAeHUeM (pacniaBneHnio
npoBoAoB U kKabGeneid, noxapy). MoaToMy AN 3alWUTel YCTaHOBKM OT  KOPOTKOrO
3aMblkaHWsl UCMONb3yTCA MaBkue NpenoxpaHuTeni.

PaccmoTpum pabo4yio KpyBYIO NPOMBILLIIEHHOMO NIABKOro NpeaoXpaHuTensa cepum 0.1 1
gl, paccyuTaHHOro Ha HoMuHarnbHeIR Tok 10A (cM. puc. 55.16).

Mpu Toke 10A, npoxoasLLeM Yepes ITOT NpeAOXpaHUTENb, NOCNEAHWIA HUKOra He 0,03 : F
pacnnaeuTca (4TO anpuopu NpeacTaBnaeTca HopManeHbiM). Ecnun ToK pocturaet —4 7 — KA}
25A, npepoxpaHuTent pacnnaesuTcs Yepes 6 cekyHa, a npu Toke 60A - yepes 0,1 10 25 e 100

CeKyHAHI. Puc. 5516

Takoli npefoxpaHUTernb HEMNb3s UCMONbL30BaThL AN 3aLlUThl OT KOPOTKOrO

3aMbIKaHMA aBuratensa ¢ HoMUHansHEIM Tokom 10A. B camom fene, ecnu nyckoBOW TOK AOCTUMHET 3HaveHne 60A, a
NpoaorMKUTENBHOCTE MYCKOBOro nepuoza npeewicuT 0,1 cekyHAbl, (4TO CrydaeTcs oMeHb YacTo), NpefoxpaHnTenb
pacnnaBuTCs NpU NEpPBON Xe NONbLITKe 3anycka fBurarens.

CnepoBaTenbHo 3Ta cepusi npeaoxpaHuTenei (gl) MoXeT MCNoNb3oBaTLCA A8 3alUTHl OT KOPOTKOMO 3aMblKaHUA Takux
noTpebuTtenei, y KOTOpLIX MyCKOBOW TOK TMO0O BOBCE HE OTNUYAETCH OT HOMUHAIBHOIO (Hanpuvep,
3neKkTpoHarpeBaTenu), MM60 NPOAOIMKUTENBHOCTE MYCKOBOro NEpUoAa Ype3BLIYaiiHO KOpOTKas (Hanpumep, namnbl
HakanmBaHusl, NnofobHLIe TEM, KOTOpLIE NPMBELEHEI Ha puc. 54.38).
55. PA3NMTMYHBLIE MPOBJIEMbI SNEKTPOOBEOPYAOBAHNA
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PaccmoTpum Tenepk pabouyio KpBYIO NaBKoro npepgoxpaHutens cepum aM
(coBMeCTMMOro € ABUraTernem), TaKkKe pacCYMTaHHOro Ha HOMUHaIbHLIN TOK
10 A(cm. puc. 55.17).

BugHo, 4TO NpegoxpaHuTtent STol cepun cnocobeH 6€CKOHEHHO [ONTo
BhLIZepxmBaTh TOK 25A 6e3 oTknoueHuss noTpebutens. MNpu NpoxoxaeHnm
yepes Hero Toka B 60A OH BelifepXKMBa€ET A0 pacnnaenenmsa 10 cekyHp (BMecTo
0,1 cek ana cepun gl), 4TO BNOMNHE OCTAaTOMHO ANA 3anycka gsuratens. C
LPyroil CTOpOHLI, NPV BO3HMKHOBEHUW KOPOTKOTO 3aMblKaHUSI OH O4€Hb OBICTPO
OTKITIOUYMT CETb OT NoTpebuTens, orpaHn4MBas TOK KOPOTKOro 3aMblkaHuA
BMOSIHE JONYCTUMOW BEFNUYUHONA.

10 -

084

0.06

, ; [ — (A} CnepfoBaTernkbHo, aTa cepus npegoxpaHuteneil (aM) npegHasHayvyeHa ans
25 &0 100 200 3aluTel OT KOPOTKOIO 3aMblkaHus noTpebuTeneid, umeroLymx
Puc. 5517 NpoAOMKUTENEHEIA Nepro AeNCTBMSA NyCKOBOro ToKa (Hanpuwvep,
3MNeKTPOABUIraTENN) UMM XapaKkTeEpPUYIOLLUXCH O4YE€Hb BEICOKUM 3HAUYEHWEM
NMyCKOBOro TOKa C KOPOTKMM BpeMeHeM LENCTBUA (Harpumep, rnepeuyHast obMomyka mpaHcgopmamopa, Ymo MeHee
pacrpocmpaHeHo).

Mon6op nnaBKkux NpegoxpaHuTeneit (M aNeKkTPOMarHUTHEIX aBTOMaTOB 3alYWThl, KOTOPLIE BCE LUMPE NPUXOAAT UM Ha
CMeHY) fIBINAETCH AOCTAaTOMHO CITOXHOW 1 3a4acTylo He BMNOSIHe U3yY4eHHOI 3afadeil, XoTs OHU MOTYT OKasaTbCa NPUYUHON
MHOMMX aHoManuii B paboTe ycTaHoBKU. [Toamomy asmop npu3bieaem 8ac K Li3yYeHUO MHO20YLCTIeHHOU
mexHUYecKoll QOKyMeHmauLUU pasiiudHbIX pas3pabomyuKkoe smux ycmpoticme, ecriu ebl xerfaeme rofonHUMe ealiu
3HaHUus1 e daHHoU obriacmu.

MpvM. pel. B HacTosILee BpeMs LLUMPOKO UCMONb3YIOTCA PerynpyeMble aBTOMaThl 3aLliMThl ABUraTeneii, Kotopele
coBMeLyatoT B cebe yHKLMM TENNOBOro pere 1 NpegoxpaHuTteneit Tuna aM, yto nossonseT Npu NpaBunbHOM nogcope u
HacTpoiKe aBTOMaTa HafEeXHO 3alUTUTb ABUratenb. NosToOMy BCe BhiLLe yKkasaHHOe O TENSOBLIX perne U
npegoxpaHuTensax Tuna aM MOXHO OTHECTH U K PerynupyemblM aBTOMaTamM 3aluThl ABurateneil. Tem He MeHee Npu
BbICOpe aBTOMaTa Mbl peKOMEHAYEM CTPOro CcrefioBaTh peKOMeHAaLVsiM NPOU3BOAMUTENS.

BmecTo npeaoxpanuTeneii Tuna gl B HacTosiLee BPEMS LUMPOKO UCNONb3YIOTCH HEPErYNUPYEMbIE aBTOMAaTbI
3aLUMTDI.
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56. PA3JIUYHDBIE NMPOBJIEMbI XOJ1I0AUNBbHOIO KOHTYPA

1) None3Ho nu ansa 06e3B0XUBaHUA HapyllaTb BaKyYM B KOHTYpe?

MNpu kaxaoM BMeLLaTeENECTBE B paboTy XONOAUNBHOIO KOHTYpa, TPebyIoLLeM ero BCKPLITUS, B HEFO MOXET nonagartb
Bo3ayX. Ho Mbl 3Haem, 4YTO B aTMOC(EPHOM BO3yXe COAEPXKaTCH Napkl BOAEI, KOTOPbIE MOTYT OKa3aTkCA NPUYUHOIA
BO3HUKHOBEHUS ONACHLIX KMCMOT MpU KOHTaKTe Briarn ¢ 60rbLUMHCTBOM OBBIMHLIX XMajareHToB, (AarnbLie Mbl YBUAUM, YTO
AN HoBbIX XnagareHToB Tuna HFC 1 HoBEIX Macen aTa npobnema OyaeT elje cepbesHeit).

UToObl UCKIIOUNTB Takyld OnacHOCTb abconoTHO  HeobxoAUMOo BOCNpEeNATCTBOBaTL NoNagaHNio BO3ayxXa B KOHTYP.
MNosTomy noboe BMeLlaTeNLCTBO B pa60Ty KOHTYPa C €ro BCKpbITEM AOJMXHO NPOU3BOAUTLCA C cobnoaeHnem
onpegeneHHbIX npasun u Tp66OBaHI/II7I, 0BCTOATENBHO U3NMOXEHHBIX BO MHOMMX y‘-IE6HI/IKaX.

HecmMoTpsa Ha 3TO Mbl HaNMOMHUM, 4YTO NPU IEMOHTaXe Kakoro-nubo yana ans ero obenyxmsaHua (Hanpumep, TPB), ecru
8 MOMEHM e20 0eMOHMaXxka OH MOKPbIM KOHOeHCamoM Uy 1ibOOM CHapyXu, Mo eHympu Heeo, 8 Kopryce Uil
nampybkax, makxe HayHem KoHOeHCUpoeambcs eflaza (cm. puc. 56.1).

B pesynbTaTe KONMYECTBO Briary, nonagatoLee TakMumM NyTEM B KOHTYP, OKasblBAaETCA OYEHb 6onbLlnMm, 1 STOT BMA
owmbkm, Yacto COBepLUAEMO HEOMLITHEIMU PEMOHTHMKaMK, CTaHOBUTCSH NPUYNHOI CropaHnsa BCTPOEHHLIX ABUraTenei
repMeTuHHbIX KOMNPeCCoPOB.

Mepen 3anpaBkoil HOBOI YCTAHOBKM (N YCTAHOBKM, KOTOPYIO OMOPOXHUMNM AN NpOBeAeH s TEXHUYECKOro
obcrnyuBaHua) XnagareHToM Heob6X0AUMO He TOMNbKO NPOBEPUTEL e FepMETUMHOCTb, HO U YAanUTh aTMOoctepHbIi
BO3ZlyX (HacbILeHHbI/ BNaroi), KOTopblil 06a3aTeNbHO HaxoAUTCA BHYTPY KOHTYpa.
- [lna ynaneHus Boaayxa v BRark KOHTYp BakyymupytoT. OfiHako npUMeHsieMble npu
Ecnu cHapyxu oTKpIToit 3TOM BaKyyMHble HacoCkl HE CTOMb COBEPLLEHHEI, YTOGE! NOMHOCTBLIO YAANWUTE BO3AYX
Tp{ﬁ“" MMEETCH KOHOBHCAT | 5 oHTypa. [MoSTOMY Nocre OKOHYaHUs BakyyMUpPOBaHUS B HEM BCEra OCTaeTCs
KaKoe-TO KONUYECTBO BO3Ayxa 1 Bnaru (cMm. puc. 56.2). Samemum, 4mo enaeu 6
KOHMYype ocmaemcs mem 6oribLue, YeM XyXe eaKyyMHbILl Hacoc U Yem 6orbLue
onepamopy He Xxeamaem epeMeHL UL Macmepcmea.
UTo6kI NOBLICUTL KauecTBO 06e3B0XUBaHUS, YacTo UCNOMNb3yeTcs Takoi npuem, kak
3anorHeHne XonoAUNLHOro KOHTYpa nocrne BakyyMUpoBaHusA asoToM Mapku «R»
(XONOAUNLHOIO KauecTBa, TO €CTh COBEPLUEHHO 06e3BOXEHHLIM). 3aMemum, Ymo

... OH ByneT TaKke v ucronb3osaHue xinadazeHma OIS 3aro/IHEHUST OMeaKyyMUpo8aHH020 KOHMYypa, paHee
BHYTp# TpyGhm LWIUPOKO pacrpocmpaHeHHoe, OmHbIHe 3anpeujeHo (0cobeHHO, ecrnu peyb udem o
xnadazeHmax kamezaopuu CFC) no coobpaxeHusm oxpaHbl okpyatouell cpedhl.
Pyc. 56.1 | Baiyymupyemsan |
CnepoBaTenkHo, yCTaHOBKY HaaayBaloT YCTaHOBKA
a30TOM [1O aBIieHus, crnerka npeBbILLaloLLlero atMmochepHoe, HanpumMep, Ha 9 BaxyymHb it
0,5 6apa (cm. puc. 56.3). | i HaCcoC |

BonblLuoe KonuuecTBo a3oTa, NofaHHoe B KOHTYp, 6e3 npobnem nornowjaer g
HebonbLol 06beM Bnaru, OCTaBLUMINCS B KOHTYpe Nocre BakyyMUPOBaHUS. | .

CriedosameribHO, Cyxoll a3om CmaHo8UMCs enaxHeiM azomom. Nocne OcTanu gnarv .
3TOro AaBrieHne B KOHTYpe CTpaBnvBaloT B aTMocthepy A0 BESNTUYMHEI, |

Hanpumep 0,1 6apa N3bbLITOYHOIO (CM.

YCTaHoBy
HapnyBalT azotoM =2 puc. 56.4). | Puc. 56.2

mapku R {cyxmm)

lpu 3mom u3 KoHmypa Yacme
] & enaxHozo a3oma ebixodum. CriefosamerbHo, copackieaembiii a3zom
4% yHocum ¢ coboil U3 KoHmMypa Yyacme eniazu U eHympu KOHmypa enaau
ocmaemecst 06s13amerbHO MEeHbUIE, YEM PaHee.
A20T hornowaet Bnary

Puc. 56.3
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Ecnu Tenepb BHOBL OTBaKyyMUPOBaTL YCTaHOBKY, BINaxXHbI a30T OyAeT M3 Hee yaareH, a BMECTE C HUM M Ta YacTb
Briary, KotTopas octaBanach B KOHTYpe Nocsie NepBoro BakyymmpoBaHus (cm. puc. 56.5).

Korga noBTOpHOE BakyyMupoBaHWe Oy eT 3aKOHUEHO, Ny TOW e rMyGuHe BaKyyMa, YTO U Ha puc. 56.2, B KOHTYpe
obsi3aTernbHO OyAeT ropasfo MeHbLUe Brarv, Yem paHee.

Takoll npuem  OCOBEHHO fpuenekamesieH meM, Ymo OH ro3eorisiem
o Henporo yOanumb U3 KOHMypa aopa3do .
iyl 6oribLue enaa, YeM Mpocmoe Tipy q0B-
anoTa TOpHOM
. 6aKyyMLUpOgaHLe. BaKy PMVPO-
BAKIT B aT- - BaHun
Mocpepy -
- ——— 3 I ¢“r.4 - -
B XOHTYpE OCTARYCA ELUE MEHRILE aMETUM, YTO NOBTOPASA 3TY _ ) % I
enar onepawLuio, To eCTb HafayBas : -
YCTaHOBKY CyXUM a30TOM elle pas,
Puc. 56.4 MOXHO VIAUTE 13 KOHTYDA eLlle BMecTe ¢ BNAXHLIM a30TOM
. YA ypa ee YAERRASTCH EL4e YacTh BRarm
KaKylo-To YyacTb ocTaloLjeiics Tam Briarn. BnpoyeM, 4acTo pekomeHayembli
cnocob 06Ee3BOXMBAHMA KOHTYPa 3aKMiouaeTcs B TPEXKpaTHOM Puc. 56.5

OCYLLeCTBIIEHUN TaKoro npuema (cnoco® TPOMHOro BakyyMUpPOBaHUS).

MpumevaHue. JriumensHOCMb 8aKyyMUpOsaHUsi Moxem Oblmb CHLUXKeHa 6 2 pa3sa 3a CYerm MaKCUMaribHO 803MOXHO020
yMeHbLUeHUST Tomepb 0aenieHuUs 60 ecachigarouiem rnampybke eakyymMHoeo Hacoca. []is eakyymupoeaHus Lcronb3ylime
winaHeu U3 eakyymMHoOU pe3uHbl MUHUMabHOU OnuHbl U MakcuMaibHO 603MOXH020 Ouamempa. Vsbeaallme
Ucronb3oeaHuUsi 8 coeOUHUMeErbHbIX nampybkax obpamHbIx KriarnaHoe C WaposbiMuU 3arOpHBIMU ar1eMeHmamu (makue
KrarnaHbl npueodsm k 6oneLuum nomepsim daeneHus) U ybupalime 3arnopHble wapuku us coeduHeHud. [Npu rirobom
ucronb3yemom criocobe 0be3goxueaHLs eMKOCMb (hurbmpa-ocyLwiumerns 00/mKHa 036e0/1smb yiaernueamp 6Clo
ocmamovyHylo enaey, komopas 6ydem euje Haxo0UMbCS 8 KOHMYype.

2). MNoyemy Npu 3anpaBke ra3oBomn azom 6anNnoH ¢ XxNagareHTOM oOXJaXaaeTcA?

3anpaeka
WHAKOHR tha- B 6onbLlumMHCTBE criydyaeB, 0cOOEeHHO Korfia KonmyecTBO 3anpaBnsaeMoro B

3001 : YCTaHOBKY XNajareHta AoCcTaTouyHO BESMKO, a CneyuanucT, ocyLecTBISoLWiA
1 e ‘[ 3anpaeky, UMeeT GorbLUOI ONbIT, 3anpaBka yCTaHOBKM C LerNbio BIMIphILLa BO
Fe R BPEMeHU NPOU3BOLAUTCA XUAKUM XnagareHToM. OfHaKo UHorga, Hanpumep npu
l RN Fi HeoOXOAUMOCTU BBeEHMSI B KOHTYP HEGOMNbLLIOIO KoNMuecTBa XiafareHTa,
. Fi

MOXHO NofaBaThb B yCTAHOBKY XNafiareHT, HaxoAALMiics B ra3oBoii ase.
(Lanble mbi yeudum, Ymo 0511 HEKOmMOPbIX HOBbIX XIladazeHmos,

4 npedcmaernsioutix coboll CMeCk HECKOIbKLX UHOUeLOYarbHbIX eeuiecms,
L Janpaeka ra- 3anpaeKy Hy»xHo o653ameribHO OCYLeCmeisimb MOMbKO 6 XUOKoL ¢hasze).
. 30B0MU thalon
Bce 3anpaBoyHble 6annoHel He OCHaLeHbl OfLHOBPEMEHHO U XUAKOCTHBIM 1
rasoBelM BeHTUrem. Ecrnv Ha 6annoHax ycTaHOBMEH TONbKO O4WH BEHTUME,
60nbLUMHCTBO M3 HKUX 0BOoPYAYIOTCA CUOHHOW TPYOKOIA, NOrpy>XEHHON B XUAKOCTE U fIOXOASALEl MOYTU A0 Camoro AHuLa
6annoHa, NosToMy 4YTOOEI Yepes 3Ty TPpyOKy Ha BXoZ BEHTUNS NoCcTynar TorkbKo ras, 6anmnoH, Kak npaBuno, HyXHO
nepesopaynBaTk.
MNepen Tem, kak NPOAOIMKUTL U3NOXEHWE, BCMOMHUM NEpBYIO YacTb HACTOALLEro pykoBofCTBa (cM. pasdern 1. BriusHue
memnepamypbl U 0aeneHuss Ha cocmosiHue xradazeHmos). YKuaKocTe CMUPHO NoKouTcs Ha AHe 6annoHa, Oyayqn
NoABEePXXEeHHOW AeACTBUIO ABYX B3aUMHO YpaBHOBELLEHHLIX cuil (CM. puUc. 56.6). Hapy»xHo(BHeLLHel) cunbl Fe n
BHYTpeHHeit cunel Fi.

Puc. 56.6

Tak KaKk 3TV CcuInbl HaXOAATCH B paBHOBECUM, XULKUIA XTTafiareHT He MOXeET 3akunaTtb. [na Toro, 4Tobbl XXuAKOCTE Havana
KMNeTb, [OCTAaTOYHO, YTOOBI UNK NoBLICUITaCck BHYTPEeHHARA cuna Fi (Hanpumep, ecnm »uaKocTk NOAOrpeTe), unu
yMeHbLUMNack BHeELWHAA cuna Fe (Hanpumep, ecnu 6annoH coobLuTb ¢ atMocthepoit).

Honyctum, 4to BHauane 6anmnoH 1 ero CoQepXMmoe HaxoAAaTcs Npu Temneparype _ _ Fe
okpyxatoLyein cpenkl (Hanpumep, 20°C) n coeanHum ero ¢ BcachlBaloLuM naTpyokom
Komnpeccopa (CM. cxemy Ha puc. 56.7).

BeHTunb 6annoHa 3akpbIT 1 2 cunbl Fe u Fi paBHbI Mexay coboii. CnegoBatensHo, Fi
XKUAKOCTE CMUPHO NoKouTcs B 6annoHe. Nockornbky 6anmnoH nepeBepHyT, ero . 0 oxpywaro-
LueH Cpean

BEpXHEee AHULLEe CTarlo HMXHUM, U KOHEL, CUGOOHHO pr6KI/I HaxoguTcA B 30He, rge
NPUCYTCTBYET TOSBKO ras. Tenepb NpeacTaByMM, YTO BKHOYUIN KOMIPeCccop.
[aeneHune BoO BcacbiBatoLeil MarucTpanu HauHeT 6bICTpO nagatb (NOCKONbKY B
YCTaHOBKe He XBaTtaeT xragareHra).
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Ina Toro, 4TobOHl HayaTb 3anpaBKy, OTKpoeM BEHTUITb Ha 6annoHe, B amom momeHm OaesieHue 8 bansioHe eopasdo
ebiwe, YyeM OaesieHue e KOHmMYype, KOMNpeCccop BcacbiBaeT Napbl XfnagareHTa, HaxoasaLWwMecs B BEPXHENR YacTu
©annoHa, 4YTo TOTYac xe npuBeneT K 6bICTpOMy nageHwuio Fe.

Fe nagaer Tak kak Fi ctaHoBuTcs Bonblue, YemM Fe, paBHOBecUue cuin HapyLlaeTcs U
@ Fe ® HKMOKOCTb HaYMHAET KMMETL (CM. puc. 56.8).
HKuBKOCTE
HaunHaeT Ho ansa KuneHus Xuakoctu HeoGxoaumMo Tenro.
KMNeTh I
Fi 3akntoueHHasn B 6annoHe XUAKOCTb MOXET 0TOMpaTh Heobxoaumoe Ans
BeMTHNL CBOEro KUNeHWA Tenno TorbKo y camoii cebs, 6annoHa u okpyxaloLyeli cpeqbl.
oTKpLIT MNoaToMy No Mepe NPoAOMKEHMA 3anpaBku Ta YacTb HannoHa, rae HaxoauTcs
T XKUAKOCTb, OXnaxgaeTcs.
Komnpeccop
B T 3 L—.,  ECnv Konu4ecTBo rasa, 3anpasrnsieMoe B KOHTYP, BENUKO, TO KOM4YECTBO
XKUAKOCTH, KOTOpas AOMKHa UcnapuTbes, YTobbl 06pa3oBaThk 3TOT ras, Takxe
Pue. 56.8 Benuvko. Yem Gonblue KONMYECTBO UCNapsAIoLeifcs XUAKOCTH, TeM Gonblue

Hy>HO ByfieT Tenna Ang ee ucnapeHus. Bom rnoyemy 6arniioH Moxem
oxnadumbCsi HACMOIbKO, YUMo Ha ecell nogepxHocmu bariroHa, Komopas ConpuKacaemcsi ¢ XUOKOCMbIo, MoXem
1056UMbCS CHEXHas wyba (cm. puc. 56.9).

Ho nockonbky memnepamypa Jxudkocmu nadaem, GaeneHue e 6asiIoOHe maioke YMeHbUWiaemecs.

NTak, no Mmepe NpogosrmKeHUs 3anpaBky ra3omM LaBrieHne B GannoHe YMEHbLUaETCA B |
COOTBETCTBMM C COOTHOLLUEHUEM «AaBleHMe-TeMNepaTypa» ANA AaHHOW XUOKOCTK.
OpHoBpemeHHO HJ] B KOHTYpe pacTeT, NOCKOSbKY NPU3HaKn HEXBaTKU XrafgareHTa

nocTeneHHo nc4yesatoT.

Takum obpazom, AP mexay 6annoHOM 1 KOHTYPOM NO MepPE NPOAOIMKEHUSA 3anpaBKm
napaet. [osToMy N0 Mepe NPOAOIPKEHUS 3anpaBky YMEHLLLIAETCH KONMYECTBO

BCacbIBAEMOro rasa (e rnpederie, ecriu 0asrieHue 6 barioHe cmario 6bl paeHbiM O0aerieHUo flen
KOHMYype, xnadaseHm He cMoe bbl eoece nepemekamp U3 basifioHa 8 KOMIAPeccop).

CriefoBaTenbHO, 3anpaBka YCTaHOBKM XMafAareHTOM B rasoBoi gase sBseTcs

ANUTENBHOM NPOLEAYPON U MOXET GBITh UCMONB30BaHa TONBKO NPU HEGOMBLLMX
KomnuuecTBax 3anpasnsiemMoro .
xragareHTa. | Puc. 56.9

MpumeuaHue: Ecriv HenpemeHHO TpebyeTcs 3anpaBnsATh YCTaHOBKY ra3oBoii ¢hasoil, npoueaypy 3anpaBKky MOXHO
YyCKOpUTL, Hanpumep, obopyzys 6annoH cneymantsHeEIM oborpeBarTenem, OnoAcLBaloLMM €ro KOpryc, Uu norpyxas
©annoH B ropsuyto Boay (He 6onee 45°C), uToObl BOCNPENATCTBOBATL OXJTaXAEHUIO XXMAKOCTU.

Bnumanue, onacnocme! Hukoz0a ne nooozpegaiime daiiion OMKPbIIbIM OZHEM U/IH RIAMEHeM
2opeiku, (memnepamypa niamenu mosxncem npeeviniams 2000 °C). baiiion ouenn 6vicmpo
MOJICEM 630PBAMBCA NPAMO 6 8auiux pyKax!

Bocnonbayemcs criydyaeMm, YToObl YNOMSIHYTE O HEUCTNIPABHOCTH, KOTOPasi MOXET BO3HUKHYTb, €CNU cUpoHHas TpyOka B
pecuBepe ¢ XUAKUM XNlafareHToM criomaHa (K cHacTbio, [LOBONBHO PefiKoi).

B aTOM criyyae B XMOKOCTHOW MarncTpanu MoryT Haxo4UTLCS TONBKO BCackiBaeMbIE U3 pecuBepa Napbl U KOMNPeCccop
OYeHb 6bICTpO BLIKIIOY@ETCH MO KOMaHAe NpefoxpaHuTesnsHOro npeccoctata HA.

Huskoe fiaBneHue Fe, ycTaHaBnvBaloLjeecs Npu 3TOM Haf, XXUAKOCTbIO, 00yCrNOBNMBaET O4E€Hb MHTEHCMBHOE UCNapeHmne
B pecuBepe (a, crnefoBaTenibHO, U OXNaxkAeHNE NOCIEQHErD), YTO NPUBOAUT K
HOBOVA NONBITKE 3aMnycKa.

PeMOHTHMK CMOXET NErko pacno3HaTb HEUCNPaBHOCTb, 3aCTaBIIAs KOMNPECCOP
paboTaTb M KOHCTaTUPYS CUIMBHOE OXIaXEHUE HUXHEI YacTu pecuBepa (CM.
puvc. 56.10).

Puc. 56,10
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3). Kak KOHTponupoBaThb BNAXHOCTHLIN PEXUM ?

OTa TeMa HacTONMBKO LUMPOKa W CIoXHa, YTO cama no cebe, OHa 3acnyXWBaeT OCBELLEHUS! B OTAENbHOM 0O BEMHOM
y4eOHUKe.

[Npun aTOM OHa He ABNAETCA NPEAMETOM PacCMOTPEHUS HaLLEro PyKOBOLCTBA, KOTOPOE MNOFIHOCTBIO MNOCBALLEHO
npo6nemaM PEMOHTa. Cnocobbl yBIna*XHeHNA UMK OCyLLIEHUA BO3ayXa, ucnosribdyemble npmn ero KOHauLMoHnpoBaHuu,
I'IOIZl,pO6HO paccmMoTpeHbl BO MHOTMX UCTOYHMKaX. OfHaKko MHopMaLms, Kacarwasca NnogaepaHua HopMansHOro
BI@XXHOCTHOIO peXxmnmMma B XoNnoAuSbHBIX Kamepax, BCTpevaeTes ropasfo pexe. Bmecte ¢ TeM, B 3aBUCUMOCTU OT
npupoabl U TUNa NpoAyKLyMM, NOMeLaeMOol B XONOAUNbHEIE KaMepb, HE6H6FOI'IpI/IF|THbII7I BI@X>XHOCTHBIN PEXUM MOXET
BbI3BaThb TakKue XXe HeXXenarernbHble NocneactBuA, Kak 1 CITULLKOM BbICOKasA Ui CIULLIKOM HU3Kaa Temnepartypa.

[na Hauana cnpocum cebs, oTkya BepeTcs UHel, KOTOPbIN NOSBNAETCS Ha pebpax U Tpybkax ucnapurtens (CM. puc.
56.11)?
Ecnun umeeTcst UHEN, 3HaUUT eCThb BOJ1a, KOTOPasi KOHZLEHCUPYETCA Ha XOrOJHOW
Omvyna Gepetch sHeu? NOBEPXHOCTW UCNapuTens, a NOTOM 3amMepaaeT, Korfa TemnepaTtypa ucnapurens
CTaHOBUTCA oTpulaTencHoil. Ho omkyOda 6epemcsi eoda? C ofHOI CTOPOHLI, 3Ta Boaa
nonafaeT B Kamepy BMECTE C Hapy>HbIM BO3lyXOM (TermnbIM U BMaXXHBIM), KOTOPbIiA
NPOHMKaeT Tyfla, HanpuMep, NP1 KaXJ0M OTKpLITUK fiBepeit. C Apyroil CTOPOHLI BoAla
COLEPMTCA B 3arNOXEHHbIX Ha XpaHeHne NpoayKTax, KoTopble BbensioT Brary. B camom
Jene, 60OMbLIMHCTBO NPOAYKTOB NMUTAHWUS COAEPXUT 3HAUMTENBHOE KONMMUYECTBO BOAbI,
noTomy uTo 6onee 70% Macchl OTAENbHBIX MPOAYKTOB COCTOUT UCKIIOUUTENBHO U3 BOAbI

Hanpumep, roesxbe MACO MOXET coepxaTb 6onee 72% BoAbl, @ 3TO O3HAYaEeT, YTO Ha
Puc. 56.11 1000 kr roBaguHbl npuxoautcest 720 kr Boabl. CUNbHO NpeyBenuunBas, NpescraBum cebe
HOU3MOHOMUIO MACHUKA, KOTOPbIN, KYMUB W NOSTIOXMB Ha XpaHeHue B cBoii xonoguneHuk 1000 kr roeaguHel, HaigeT Tam
CMNyCTA Kakoe-To BpeMS TOSbKO 280 Kr CyXoi U YEPHOI «TYXAATUHBI», NOCKOSbKY 720 Kr BOAbI NpeBpaTUIIMCEL B UHER Ha
ncnapuTerne U BLITEKNN Yepea CTOUHEIN NaTpybok B pesynbTarte psaa nocrnefoBaTernbHbIX LUKIOB pa3MopayKuBaHus.

MNMpoporm«as aToT NPUMEP ,3aMETMM, YTO YEM CyLLE BO3LlyX B XONOAMIBHOI KaMmepe, Tem 6onbLue OyeT BbICHIXaTE U
UepHeTb HaxofsLleecs Tam Msco. M HaobopoT, ecnu Bo3ayx B KAMEPE CIMLLKOM BIaXHbIN, MSACO BLICHIXAeT ropaszio
MeHbLUE , OiHaKO OHO NpMobpeTaeT CKBEPHEIA NUNKWIA BUZ, rTpuyYem obe amux HernpusimHoCmu Moaym rpoLcxooums,
Oaxe ecriu memriepamypa XxorodurbHOU Kamepbl Nod0epKuieaemcs moyHoO e 3adaHHbiX rnpedernax.

B o6oux cnyYvasax Hall MACHUK AOIMKeH 6yIJ,ET CpesaTb Ucnop4veHHble KyCKM MACa, YyTOObI npuaaTtb emMy JOCTOWHEIR BUZ,
YTO AONOJTHUTENBHO YBENTUYMUT NOTEPIO BECA.

BoT nouemy Ans kaxaoro NpofykTa CyLecTBYIOT CBOM TeMnepaTypHble U BNaXHOCTHBIE pexnmMel, obecnevunsaioLme
HaunyuLLyto ero coxpaHHoCTb. Hanpumep, nogaepxaHmne TemnepaTtypbl B XONOAUNBHOW kamepe Ha ypoBHe +2° C npu
OTHOCUTENBHOI BnayHocTh oT 45 o 80% no3BonaeT pelunTb NpobnemMbl Hallero HesagaynMBoro MsicHuka. B obujem
cnyyae npu noddep>kaHuu 3adaHHoli memnepamypbl 0cobbix NpobrnemM He BO3HUKAET: [,OCTAaTOYHO, YTOOLI HOMUMHarbHas
XONOAONPON3BOANTENLHOCTL YCTAHOBKM OTBEYarna TpebyeMoMy 3HauUeHUIo, a perynstop Temnepatypbl Obi Ol B
ncnpaBHOM COCTOSTHMM UMEN HYXHYIO HaCTPOKY.

OO0Hakxo 0nst no6deprkaHusi mpebyemoll enaxHocmu Heobxoanmo, YTobbl BHavyarne Obli COOTBETCTBYIOLMM 06 pa3omM
nopobpaH ncnapurene.

B camom pene, nerko npefcraBuTe cebe, ¥mo 6519 00H020 U Mo20 e NpodyKma C NOHWKEHWEM TeMnepaTyphl
ucnapeHus byfeT NoHMXKaTLCA TEMNepaTypa ucnapuTens, cnefoBaTernbHo Ha Hem OyaeT obpa3oBLIBaTbCA 6onblLUe UHES
M BO3ZlyX B kamepe OyZieT ocyluaTbca cunbHee (a BMECTE C BO3[YXOM U NOMELLEHHEIA B kKaMepy NpoayKT).
LelicTBUTENBHO, NPEACTaBNAETCA O4EBMAHBIM, YTO Npy TemnepaType ucnapeHus -4°C nHea OyfeT MeHbLUE, YEM NPU -
20°C, a cnepoBaTesnibHO CoXpaHAeMbIE NPOAYKTEI NpU TemnepaTtype ncnapernns -4°C BeiCkIXaloT MeHbLUe, YeM npu -20°C.

MNpun Temnepatype B XonoaunbHo kamepe +2°C, ecnu faBneHne ncnapeHms cooTBETCTBYET Temnepatype -4°C, NOnHouIn
nepenag A©nosH. paBeH 6°, a ecnu fiaBneHne ncnapeHmsa cooTBETCTBYET Temnepatype -20°C, nonHuili nepenag
A©nornH. paeeH 22°C.

Takum oGpasomM, MOXHO YTBepXaaTh, YTO 4eM Bbille AONOIH., TeM cunbHee GyAeT ocylarbca BO3ayX B
XonoaunbHOM Kamepe.

56. PA3NTMYHLIE MPOBNEMbBI XONOAWNBHOIO KOHTYPA
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YKunpHasg kpuBas Ha puc. 56.12 No3BoNAET Ham gaTb
NOHATUE OTHOCMTENBHOIN BNaXXHOCTH, KOTOPYIO MOXHO
o6ecneynTe B XONOAWITbHOWN kamepe B 3aBUCUMOCTU OT
AOnonH. ncnaputens.

Wtak, npn A©nonH. pasBHOM 6°C, BaXXHOCTE B Kamepe
Oynet 6nuska k 87%, Toraa kak npy J6nonH., paBHOM
22°C, oHa cocTtaBuUT okorno 77%.

Bom nouemy 06nsi 0bbldHO20 MOpP208020
X0r100UnMbHo20 obopydoeaHuss OOMbLULHCMEO
ucrniapumenetl ebibupatomcs LCx00s U3 ycrioeus
obecrnieverusi AGnonH. mexdy 6 u 10°C.
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57. NMPOBJIEMbI CNNMBA U NOBTOPHOIO UCINOJNb30BAHUA
XNADATEHTA

lMpobnemel, cBA3aHHLIE € BEIOPOCOM XNaziareHToB B aTMOochepy Y»KE AaBHO O4EHb LUMPOKO 06CyKAaloTCs B CpefcTBax
MaccoBoit nHpopmaummn. Kpaithe HebnaronpusTHoe Bo3aeiicTBue xnagareHToB Tuna CFC (M B MeHbLLEN Mepe Tuna
HCFC) Ha 030HOBLII CIO U Ha NOBLILLEHUE NAPHUKOBOIO 3h(hekTa B HACTOSALLEE BPEMSA XOPOLLO U3BECTHO.

MNocne nognucaHnsa nssectHoro MoHpeansCkoro NPOTOKoNa, HPaBUTCA HaM 3TO UMW HET, MEXAYHapoa4HbIE MHCTaHLMK
Hayarnu oCyLeCTBIATL NONUTUKY, NPeLyCMaTpUuBaloLLylo OKOHYaTENBHOE 3anpeLyeHme aKcnayamayuu xiadazeHmos
kamezopuu CFC (R11, R12, R500, R502...) k 2000-my 208y ¢ nonHoll ocmaHoeKoll ux npouzeodcmea nocJie
31.12.94s.

MpounsBoacTeo xnagareHToB kateropun HCFC pormkHo cHuxatbes, HadnHasa ¢ 01.01.96r. ¢ Tem, YTOOLI OKOHYaTENBHO
npekpaTuTeca B Havane XXI-ro Beka. [NonHaa ocTaHoBKa MX NPOW3BOACTBa, NPeaycMoTpeHHan BHavane k 2030-my roay,
noA AaBfiEHUEM HEKOTOPLIX CTpaH BO3MOXHO npousoingeT k 2015 roay.

Bo eHoeb pazpabambieaembix U coz0asaeMbiX yCmaHOBKax B HacTosLee BPEMS CTARHOBUTCH HEOOXOLUMEIM
ncnornb3oBaHne xnagareHtoB kaTeropun HFC (R134a, R404A...), KOTOpbIE CHMTAIOTCA SKOSTOMMYECKU YACTHIMUA,
crnepfoBaTernbHO AaHHOe 06CTOATENLCTBO AOMKHO YUUTHIBATHCA YXKE Ha CTaZMu NPOEKTUPOBaHMS.

B cywjecmeyroujlix ycmaHoeKax, ye UCNoNb3yWuUxX x1adazeHmbl kamezopuu CFC, cnoXHOCTU ¢O cHabXeHneMm
STUMU XNafareHTaMy BLICOKME LieHbl Ha HMX AOIMKHBI 00YCNOBUTE X 3aMeHy NepexXoAHBIMU XFagareHTamMmn KaTeropmm
HCFC (FX10, FX56, DP40, HP80, HP81...) Bcakuii pas, korga OyneT npefcTaBnATLECA Takasd BO3MOXHOCTL, MOMHSA
OLHaKO, YTO 3TU XMafareHTbl ABNAITCA CMECAMM Ha ocHoBe R22, To ecTb xnagarenTa kateropun HCFC, npusBaHHoro B
0003pNMOe BpPEMS NCHE3HYTh.

MapannenbHO ¢ STUMU OrpaHUYEHUS MU, HanpUMep, rocyAapcTBeHHbIE opralbl BnacTu OpaHLun HadyuHaloT BronHe
npoeccroHanbHO UHTepecoBaTLCs NPeAnpUSTUAMU, UMEIOLLUMIN XONOAUNBHLIE YCTAaHOBKW, B KOTOpLIE 3anpaBnseTcs
Gonblue 2 Kr XnagareHTta.

Takue npennpuaTuA (3akoH ot 07.12.92) AomKHEI NPeACTaBUTL NOSHLIA KOMNNEKT cBeAeHnid 06 ypoBHe
npogeccroHanbHoi NOATOTOBKM MOHTaXHUKOB M SKCMIyaTaLMOHHUKOB, & Takxe [OKYMEHTaLMIo Ha YCTaHOBKY, YTOObI
ObITb 3aperMcTpupoBaHHEIMU B Grimxaiilueil npedekType nocrne 3aknoveHmsa HaynoHarneHo komuceum CFC
OpaHuy3ackoii Accoynayumm Xonofa (AFF). OHun gomkHbl Takxke cobnogaTh HOBBIE NpaBura akcniyaTayum yCTaHOBOK
(TEXHUYECKME 1 OpraHN3aLMOHHLIE) NPY TOM, YTO 3aKOHOAATENBCTBO BIOMHE MOXET eLe boree yxecTounTLCA.

BmecTe ¢ TeM, HE3ABUCMMO OT 3KOFIOMMYECKMX U aAMUHUCTPATMBHBLIX orpaHuyeruii, npeacroawum aepuyut CFC (B
6nmxaiiwee Bpemn) n HCFC (B 06o3prmom ByayLem) LOMMKEH 3acTaBUTb CNeyuanicToB 0Co3HaTb rpsaayLyme
npobnemebi.

OT1cloaa CTaHOBUTCA NOHATHOMN BaXXHOCThL NPOGNeMbl MOBTOPHOrO UCNOJIL30BaHUA XS1aAareHToB, B
ocobeHHocTM Kateropun CFC, ¢ uenso BO3MOXHOCTH, MO KPariHEN Mepe B NepBOe BPEMH,
NpoAOoIMKaThL IKCNIyaTaumio CyLeCTBYIOLWMNX YCTAHOBOK C MMHUMAJSTbHBIMM U3AEPXKaMM.
JencTBUTENLHO, NOCKOSIbKY NOBTOPHOE UCMOSIb30BaHUE XJ1aAareHToB paspeweHo MoHpeanbCkum
MPOTOKOJSIOM, 3TO MOXET NO3BOJSIUTL YaCTUYHO NOACTPAXOBaTLCH, B OCHOBHOM OT Npeanonaraemoro
aeduvumnta CFC.

MpeaoMeTOM HacTOSILLEro pasaena ABNSETCS Kpamkull 0630p TEXHUHECKUX MPUHLMIOB M OCHOB ONepaluii no crnuey,
OUYUCTKE W NOBTOPHOMY WCMONb30BaHWIO TPaAMLMOHHBIX XaareHToB, UCTONb3yEMbIX B KOHANLMOHEPaX U XONOAUIBHOM
ToproBom oGopynoBaHWH.
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A) BannoHbl AnNsa cnuea xnagareHToB.

3TK GannoHbl, OKpalLEHHEIE B CTaHAAPTHLIA 3eneHblit
uBeT (nog xnop), NOCTynalT B pacnopsixeHue
notpebuteneii oT NOCTaBLYUKOB XNafareHToB. OHU
nocmaesisiromcsi omeakyyMupoeaHHbiMU, U @
GanbHeliwem Mbl yeudum, Ymo 3mo 6ydem oyeHb
nose3Ho 01151 Hac.

Faa Xuokotte ONACHOCTBL
re ook orel) hx

Ha ¢pue.1 puc. 57.1 nsobpakeH 6annoH ansa xnagareHta B
COCTOSIHUW MOCTaBKMW.

® @

Puc. 57 1 BonblunHCTBO 6annoHoB cHabXeHbl IByMA BEHTUNAMMU.
HupkocTHBIN BEHTUNb «XK» BHYTpK BannoHa coeuHAeTCH

¢ cudboHHOI TPYOKOI, Aoxoasiyeit Ao HXKHero aHuWa 6annoHa. Ma3oBLIil BeHTUNL «[ » cBAzaH ¢ TpyOKoli,

aoxonsyein 10 MakcMManbHOro ypoBHS 3anonHeHus 6annoHa (80%).

Ha ¢pue.2 u 3 nokasaHbl 4ONYCTUMBIV U HEQOMYCTUMBIA YPOBEHb 3anonHeHns 6annoHa. bannoHb! HUKO20a HeJlb3s1
3anonHame 6onbuwe, Yem Ha 80% ux obLema, a makke xjadazeHmamu, MapKa KOmophbiX He YKa3aHa Ha ux
Hapy»xHoll noeepxHocmu. B camom Oerte, OaerieHue e repernoslHeHHoM 6arrioHe (urnu GaririoHe, 3arnpaerieHHOM
HernpedyCcMOompeHHbIM XriadazeHmom) Moxem ocmueamb Mmakux eITUYUH, YmMOo MOS8UMCS 02POMHBIL PUCK OYEHb
mspxernoll asapuu (npu 20 °C daereHue HackileHHbIX napoe R12 cocmaernsem 4,7 6apa, R502 - 10 6ap, a R23 -6oriee
40 6ap).

Que.4 MNoatomy niobas onepayua No cnuBy xnagareHTa B 6annoH TpebyeT npeaBapUTENLHOrO 3HaHUSA (MU OLLEHKK)
Macchl XrajareHTa, CoAepPXKaLlerocs B yCTaHOBKE, C Lenbio nofbopa ofHOro MIu Heckornbkux 6annoHoB Ans cnuea,
nprcnocobrneHHbIX ANA LaHHOro XNajareHTa M UMeIoLMX AoCcTaTouHEIR 06beM. MicnoneaoBaHue BecoB (cM. dur.4 Ha
puc. 57.1) Heobxoaumo, 4ToObI MakcMmansHaa Macca XnagareHTa B 6annoHe He NpeBLiLana AoNyCTUMOro 3Ha4eHUs B
3aBUCUMOCTHU OT ee obbema. Hanpumep, ansa obbidHbX CFC cnvBHO 6annoH nonesHuiM o6LemMom 12 NUTPOB MOXET
copepxaTtb Makcumym 12,5 kr xnagareHTa (6annoH Ha 27 nuTpoB BMeLjaeT 24 kr, Ha 88n - 86 «kr).

B yacTHOCTH, BO Bpemsi Npouenypbl CNMBa XfagareHTa U3 yCTaHOBKU HUKOTAA He nokupante paboyee MecTo
(maxke Ha MrHOBeHMe, roBops cebe: «s celtuac BepHYyCb»), €CliM HET abCONMIOTHON YBEPEHHOCTU B TOM, YTO
UCnonb3yeMblil CTIUBHOW 6annoH CMOXET NPUHATb BeCb OCTaBLUMKACA XNafareHT, C 3anofIHeHUeM, He
npeBbiwarwum 80% ero noneszHoro oobema.

B cnyyae nonomkn BeCoB KOHTPOSb 3anoriHeHust 6annoHa MOXHO OCyLLeCTBNATL C MOMOLLbIO ra3oBoro BeHTUNs «M»,
cnerka oTKpLIB €ro 1 crepas 3a TeM, YToObl U3 Hero BLIXOAWI TONbKO ras (NOCKoNbKy Takoi cnocob ceasaH ¢ BLIGpocoM
XNagareHTa B aTMocgepy, ero UCnornb3oBaHue, KOHEYHO, AOMKHO BbITb MakCUMarbHO OorpaHuYeHHBEIM). Ecnm ns rasoBoro
BEHTUNA HAYMHAET BEIXOAMTL XMAKOCTE (MOMEHT Havyana BhIxoAa XULKOCTU Nerko pukcmpyeTcs), 3Ha4uT ero ypoBeHb B
6annoHe goctur unu npesbicun 80%.

MockonbKy cnuBaeMblii XnaaareHT npeaHa3HayeH AN NOBTOPHOro UCNONb30BaHUSA, HANOMHUM, YTO OTHbIHE
npennpuUaTHe MOXET NONYYUTb NPEMUIO 3a KaXabli KUNorpaMm NOBTOPHO UCTIONb3YeMOro XraaareHTa npu
cobnoeHN HeKOTOPBIX YCITOBUIM (€ TOYHOCTLIO 10 HEZHAYUTENbHBIX AONYCTUMbIX BENUYUH B 6annoHe He
AOMKHO 6bITb APYroro xnaaareHTa, Boabl UNu Macna).

MoaTomy HUKOrAA He criedyeT CMeWNBaTh 2 Pa3HbIX XfagareHTa B OOHOM CITUBHOM GanroHe.

Kpome Toro, 4to nonyyuBLasicss cmeck OyfeT HenpurogHa Ans NOBTOPHOIO UCMONB30BaHUSA, ee YHUUTOXEHWE ABNSETCS
OYeHb AOpOorocTosiLei npoLeaypoii. TOYHO Takke KONMYECTBO Macna, Bo3ayxa Unv BoAbl, NPUCYTCTBYIOLee B
CNUBaeMOM xNlagareHTte, JOMMKHO ObITb KpailHe He3aHauyWTerbHBIM, NOSTOMY Npu paboTe No cnvBy HEOOXOLUMO NPUHATD
MaKCUMyM MpeJOCTOPOXKHOCTE (OYUCTKA LLNAHIoB, NepekaqmBaloLyux arperaTtos U T.4.). JoGaBuUM, 4TO Kaxablid GarnnoH,
npegHasHauyeHHBI AN CNBa B HETO XNaaareHTa, AoMMKeH UMETb NacnopT ¢ YKkasaHWeM TUNa xnagareHta, MakcumarbHO
LOMNYCTUMOIA 3anpaBrnsieMoi Macchl, pUAUYECKOro Ha3BaHWs NPeaAnpuUsTUS, aMuiy XonoaunbLyuka, Npuyem sToT
nacnopT Bcerga nocTaenaeTcs BMecTe ¢ 6annoHoM Bo nabGexaHne oLMGOK. [ononHUTeNbHBIE TEXHUYECKUe
XapaKTepUCTMKN GannoHOB Bbl CMOXeTe Y3HaTb, 00paTUBLLKCH K BalleMy NOCTaBLYUKY.

MNepen Tem, kak 6onee NoApobHO PacCMOTPETL pasfMyHLIe cnocobbl crivBa, HarNoMHUM, YTO B XMAKOM COCTOSIHUM
XIafiareHT 3aHUMaeT ropasfo MeHbLUMIA 06BEM, YEM TO e KONMYECTBO TOrO XeE XNajareHTa B raaoobpa3HOM COCTOSHUU
(cm. pasden 1. BriusiHue memnepamypbi U 0aerieHuUs Ha CocmosiHUe xrnadazeHma).
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Ioamony no mepe 603M0ICHOCIU CIUE XAOAZEHMA 6CE204 NPEONROUMUMEIbHEE OCYU{ECHIBISMD
6 JHCUOKOM COCHOAHUN, YeM 6 2a3000PA3HOM, HOMOMY YO 68 IMOM C/lyuae
HPOOOIIICUMEIbHOCHL NPOUEOYPHL CIU6a Modicem Dvtmb cokpauena ¢ 30-40 pa3!

3710 3amevyaHne ocobeHHO CyLeCTBEHHO Npu BonbLUKMX KonMYecTBax crimBaemMoro xnaaareHta. Korga Bca XuakocTb
Oynet nepenuta B 6annoH, B ycTaHOBKE OCTAETCA XNafareHT B ra3oBoi hase, koTopasa cocTaBnsaeT nopsaka 10% ot
norHoW Macchl 3anpaBky. 3Ta (hasa JorkHa ObITh U3BMNEYEHa M3 KOHTYpa C NOMOLLbIO CTaHLMU pereHepanun (YCTaHOBKM
ans cbopa xnagareHTa), npuyem me 10% 3anpaeku, Haxo0sLuecs 6 ea3oeoli hase, Komopbie rpolidym vyepes
KOoMIpeccop cmaHyuu peeeHepayuu, coddarom eopa3do MeHbUIYIO OacHOCMb 08PEX0eHLsT KoMIpeccopa, 0COBEeHHO
ecriu useriekaembill xradazeHm 3agpsi3HeH Kucriomamu.

Kakum 6ot Hu 6611 UCROIBIYEMBIEL CROCOD CIUBA XA0AZERMA, OMHbIKE 3ANOMHUM, YMO 6CE
coeOuHUmeNbHble MAZUCIPATU MecOy OaLIONOM U cImanyuell pecenepayuu (yCHanoeKoil Ons
coopa xiadazenma) OONICHBL UMEHD MUHUMAIBHO 603MOIICHbLE NOMEPU OAB/IEHUSA C YEbIO
MAKCUMAIBHOZ0 YCKOPEHUS NPOyedypl C/IUEa.

B HekoTOpbIX cryyasix NPoAoMKUTENBHOCTE CrMBa MOXET ObITb CHIMkeHa Bonee, yeM Ha 40% Tomnbko 3a cueT
MCNOSb30BaHNA KOPOTKUX LUNaHroB 3/4" BMeCTO ANMHHEIX LWaHroB 1/4".

B) CnuB XKW1 1KOro XJi- 1areHTa no: 1€MCTBUEM CUTbl TAXECTU

l

£X T Ins ucnonb3oBaHWa 3TOro MeTofia HeobxofMMo, YTOOLI yCTaHOBKa UMena
X X criueHoll eeHmurb (No3.3 Ha puc. 57.2) 6 HuxkHell yacmu XWOKOCTHOIo
pecuBepa. BeHTUNb BbIXoAa »MAKOCTU (No3.1) AormKeH ObiTb 3aKPLIT, @
KOMIIpeccop ycmaHoeKU OorpkeH pabomamb. BeHTUNb (N03.2) formKeH
No3BONATb OTKTIOYEHUE XUAKOCTHOIO pecmBepa U AoMycKaTb BO3MOXHOCTb
COoe[INHEHNA ra3oBOro BEHTUNS crmBHoro 6annoxa () ¢ ra3oBoli NonocTeio
KUAKOCTHOrO pecuBepa.

13K
T§ HakoHely, Heobxodumo, 4mobbl caueHol 6annoH
- (coomeemcmeyroujeli emecmumMocmu) Mo2 6uimb pasmelyeH nod
KUOKOCMHbLIM pecueepom.

EOEHC:L: Ilvesn 6 Blldy KOHCIPYKUYUio bonvutncmea YCmAaHOBOK, 6bl noiivemne, 4o IMom Atermoo
Atoorcent Obib UCHOMB306GH OOCHAMOUHO pebko!
Puc. 57.2 Korga OCyLeCTBMNEHbI BCE YCNOBUA U YCTaHOBKa Npu NOMOLLW YUCTLIX LLUNaHros

nofkroveHa k 6annoHy, nepes Ha4yanom cnuea HeoOXOAUMO CHATb NOKa3aHWs
BECOB, NpeXAe YeM XMAKOCTb U3 pecuBepa Yepes BEHTUIb N03.3 U XUAKOCTHLINA BeHTUNb (PK) HauHeT nocTynate B
6annoH.

MNMockonkKy 6annox omeakyymupoeaH, Huko20a He mpoeaitime eeHmuib ()] B camom dere, e peclieepe XUOKOCmMb
Haxodumcs nod daeneHueM, a barnioH omeaKyyMupogaH, Noamomy pasHocme 0aernieHull No3eonum obecneyums
epomalHsbIll pacxol criueaemol] xudkocmu. Mo mepe 3anonHeHUsi 6annoHa pasHoCTE AaBNeHU Mexay pecnBepoM 1
6annoHom ByeT yMEHbLUATLCA, U pacxof, CriMBaeMoW XUAKOCTU Takxe HauyHeT nagate. Habniopasa 3a nokazaHusimm
BECOB MOXHO 3aMETUTL. €CNW BHaYare npoLecca crvBa Macca XWaKocTu B 6annoHe pactet OeICTpo, TO No Mepe
BblpaBHVUBaHUWS iaBIieHUli ee POCT 3aMeLJIAETCH, XOTH B PECUBEPE €LLe OCTAETCA XKUOKOCTD!

Tonkbko Koraa pacxof, CrnMBaeMoii XUAKOCTU NPEKPATUTCA UMK CTAHET CINLLKOM cnabbiM, MOXHO ByZlET OTKPLITL BEHTUIb
(I 6annoHa, yTo 06ecneyumnT 3aBepLUEHNE CMMBa XUAKOCTU NOA, AENCTBUEM CUIbI TAXKECTU TO ECTb CAMOTEKOM.
(BHumaHue! barirnoH o6s13ameribHO O0IKeH Haxo0umbcs o0 pesepeyapom.)

BHUMAHME: MocTOAHHO HabnropganTe 3a NOKa3aHMAMM BECOB C TEM, YUTOObI HUKOrAA He NPEeBbLICUTL
MaKCUMMaribHO AONyCTUMOe 3anofiHeHue GannoHa.

Korza Bcs »uMakocTb NepernbeTcs B 6annoH, NnokasaHua BecoB OyyT ocTaBaTbCd HEM3MEHHBIMUW. Tora BHYTpY yCTaHOBKU
OCTaHeTCs1 TONbKO ra3 (okono 10% macchl NONHOW HavyanbHOW 3anpaBku), U HYXXHO OyZ1eT 3akaH4YMBaTL ONOPOXKHEHME
YCTaHOBKM C MCMNONb30BaHWEM arperata nepekayky, YTo Mbl OyieM paccMmaTpuBaTh HIDKE.

57. NMPOEJNEMBI CITMBA N TTIOBTOPHOIO NUCTMONBE30OBAHNA XNAOAMEHTA

-321-



OnucaHHbIN MeToA, OCHOBAHHbLIN Ha npyuHuuvne coobwwarwmxca CcOoCcyaoB, UMeeT NpeuMyLluecTBa, KOTOopble
3aKn4YarTCcHd B TOM, UTO ANA ero peanuvsaumum Tpe6yeTc;| OYeHb Mano AONONHUTEeINbHOrIo oGopynosava, acnue
npoucxogut AOCTaToO4YHO 6bICTpO. CnepoBarenbHO, 3TOT METOL OCOGEHHO NPUBNEKaTeneH B cnyvyasx, Korga
KONUYEeCTBO CIIMBAEMOro XxnagareHta sHauutenbHo. K coxaneHuto, odeHb HEMHOIMe YCTaHOBKU UMEKOT
KOHCTPYKLUIO, NO3BONANOLYO UCNonb30BaTb OaHHbIA MeTOop.

C) CnuB xuagKoro xnagareHtra ¢ noMollLI

XNOKOCTHOIro Hacoca

Korpa ycraHoBka o6opynoBaHa BEHTUNAMU, HEOOXOAUMBIMU
ANS NpUMEHEHUsI MeToAa caMmoTeKa (KOTOpbI/A Mbl TOFBKO YTO
paccmoTpenu), HO HET BO3MOXHOCTU pa3MecTuTb 6annoH nog
pecrBEPOM, MOXHO PaCCMOTPETL MCNONBL30BaHUE
XKMOKOCTHOro Hacoca (CM. puc. 57.3).
Kak v B npeabigyLleM criydae, ANA HaKONNEHNA XUAKOCTU B
pecvBepe Heobxoaumo, 4Tobbl paboTan komnpeccop, a

Puc. 57.3 BEHTUINb BbIXoAa XUAKOCTM (No3.1 Ha puc. 57.3) Obin 3akpbIT.

Hanee pecrBep OTKMOYAOT BEHTUNEM N03. 2 1 COEAUHSIOT €70

rasoByto NonocTb ¢ BeHTunem (M) 6annona. BecackiBalowuii natpybok Hacoca (4) NoaKnoYatoT K CIMBHOMY BEHTUIIO (3).

Hauant

BrumaHue: lNopuwHeeskie Hacockl Npu pabome ebimankuearom nepexKayueaemyro cpedy (oOHU, cedoeamenbHo,
docmamoyHO WyMHbIe). IX KOHCMPYKYUs1 N0380JIsiem UM ecachkieamb Kak

JKUGKoCcMb, MakK u 2a3, 6e3 pasHuybl. OOHaKo yeHmpobexHbie HacoCkl NpeGHa3HayYeHbl MOJILKO 0115
ecachleaHus1 XXUOKOCMU, OHU He Mo2ym CJILIUWKOM 00120 ecackieamb Napbl 6e3 pUCKa O4YeHb Cepbe3HbIX
paspyuweHutl.

MNosToMy LieHTpobEXHBI Hacoc AOIMKEH ObITh YCTAaHOBMNEH Kak MOXHO HLKe 1100 pecleepoM U COeOUHEeH C HUM KakK
MOXHO 60riee KOpOMKUM LWilaH20M MakCUMallbHO 803MOXHO020 Ouamempa. 3TN NPefOCTOPOXHOCTY NO3BONAT M3bexarb
Nno Mepe BO3MOXHOCTU UCMapeHUNS XULKOCTU, BEI3BAaHHOMO NaZieHneM AaBlieHus Ha BXofe B Hacoc (cM. pasdern 18.
[Npobriema eHe3arnHo20 6CKuUNaHuUs XxfadazeHma 6 XXUOKOCMHOU Maaucmparil).

3TOT MeTo/; NO3BONSIET O4eHb BLICTPO NepekayaTh XNagareHT (C pacXofoM 10 AeCSTKa KUIorpaMm B MUHYTY) U,
criefoBaTenbHO, SBMNAETCs Haubonee NpuBrekaTenbHBIM AS YCTaHOBOK C oMeHb GOMbLUMM KONMYECTBOM XMafareHTa
MocKonbKy Nnepekayka NpoucxXoauT ouyeHb 6bICTpo, 6anmnoH Takke 6GbICTpo 3anonHsiercs. Moatomy elle 6onee
BHUMaTENbHO crieauTe 3a NOKa3aHUsIMU BECOB, YTOObI He NPEBLICUTb MAaKCUMarbHO AONYCTUMOE 3anofiHeHWe
GannoHa.

Korga Bcs XUAKOCTb 6yIJ,ET nepekadyaHa B ©annoH, NnokaszaHnsa BeCoB nepecrtanyT pacTu N HY>XXHO 6yIJ,ET OYeHb 6bICTpO
OCTaHOBUTb LlEHTpO6E)KHbII7I Hacoc Bo nsbexaHune ero noBpexaeHns (CMOTPOBOE CTEKIO Ha BXOAE B HACOC MOXET
CIYXXWUTb NPEBOCXOAHEIM MHAMKATOPOM COCTOSIHUS BCACbiBAEMOIO NOTOKa).

Torpa B ycTaHOBKE OCTaHETCA TONbKO ras (okoro 10% OT NorHOW Macchl HavyanbHOoM 3anpaBku) U ONOPOXKHEHWE
YCTaHOBKW Hafo OyAeT 3akaH4YMBaThL C MCNONbB30BaHUEM CTaHLMU pereHepaumm (yCTaHoBKM Ans cbopa xnafgareHTa).

D) CnuB XuakKoro xnagareHta 3a c4YeT pa3sHOCTU TeMmneparyp

3T10T MeTog, TpebyeT, UTO6LI BEHTUNMB BLIXOA4A XUAKOCTU U3 XUAKOCTHOrO pecuBepa Obln ocHalleH naTtpybkom oT6opa
AaBreHua (cm. nos.1 Ha puc. 57.4), No3BONAKLMM HaKkanMBaTh XagareHT B peCUBEPE B TO BPEMS, KakK BLIXOAHOW
naTpyboK 3TOro BEHTUNS COEAMHEH CO CNMBHBIM 6arnnoHoM (3TOT MOMEHT B ZianbHeRLLeM Mbl MOSICHUM).

Hy»Ho Takxe, uTobLl 6annoH 6bin 6onee xonoAHLEIM, YeM pecuBep. [ina aToro notpebyeTcsa nea u kakas-Hubyab BaHHa
(Hanpumep, 6onblUoe BeApo, kak nokasaHo Ha puc. 57.4), nnbo nomeleHne 6annoHa B 4ENCTBYIOLLYIO XONOAUITBLHYIO
Kamepy.

BHumaHue! Huskne Temneparypbl NPUBOAAT K OXPYNUMBaHUIO Marepmana cteHok 6annoHa,
NO3TOMY €ro Hernb3sa oxnaxaatb Huwke -20°C.

MNocne Toro, Kak pecuBep COELUHEH C 6annoHOM MMOKMM LUNMaHrom (N0 e03MOXHOCMU MaKCuUMaribHO20 Ouamempa U
Hauboree KOpOmKUM) 0O HavYana nepekavdky XULKOCTU Yepes BEHTUNMb N03.1 U XXMOKOCTHON BEHTUNL «K» 6annoHa
HeobXoAUMO 3aukcupoBaTh NOKasaHUs BECOB.
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lNocne aToro OTKpEITE BEHTUIE «XK», B pe3ynbTaTte Yero XUAKocTe bnarogaps Bakyymy, MMetoLemycsi B 6annoHe, HauyHeT
nepeTekaTb B HEro us pecuBepa ¢ bonblummM pacxofom. lloamomy, Kak u e npedwecmeyroujem memode, @ C/IUBHOM
6asioHe Heo6X00UMO Hanuyle eaKyyma.

Hanee xudkocme ripodorpkaem rnepemekams e crilieHoll 6arnnoH bnazolapsi pasHocmu memrepamyp Mexoy
6annoHom u pecusepom. [Tpu amom, yem borbLue ama pasHoCmb, mem buicmpee poLcxodum rnepexayka Xuokocmu
(ymobbi noddepxueamp b6aririoH 0CMamoYHO XOr100HbIM,  HE0BX00UMO  TOCMOSIHHO dobaerisimb 5ed e eedpo).
Ymobki He donycmumb nepernosiHeHUss 6annoHa, cnedyem eHUMamesibHO Habnodamb 3a NoKa3aHUAMU
secoe!

Korpa Bcs »upkocTe nepenbetcs B 6annoH, nokasaHus
BecoB OyAlyT ocTaBaTbcA HeU3MeHHBIMK. B ycTaHoBke
ocTaHeTcH TornbKo ras (okono 10% oT nonHoil macchl
HauvarbHOW 3anpaBKn) U OMOPOXHEHUe Hy>HOo byaeT
3aKaH4YuBaTh C MOMOLLbLIO CTaHLUK pereHepavnmm.

3TOT MeToA, UCNONb3YIOWUIA NPUHLUN XONOAHOMN
cTeHku BarTa (achbcpekT, n3yuaBImMiticA Hamu B
pasgene 28. NNpoGnema nepeTekaHuaA XUAKOro
Puc. 57.4 XnagareHTa), xapaktepusyetcs TeM, YTo TpebyeT
CpaBHUTENbHO HEMHOTO JONONIHUTENBHOIO o6opyaoBaHus u obecneunBaeT AOCTAaTOYHO GLICTPYIO NepeKkauky,
KaK ¥ Bce MeTofbl CNiMBa XjlagareHta B Xupkoi case.

Havano

Bonee Toro, oH MoXeT GhITb MCMOoNb3oBaH AN ropasfo GorbLUero Yncna ycTaHoBOK, YeM MeTo/ caMoTeka,
paccMOTPEHHbIN BILe. OfHaKo TpeGoBaHMS Kk KOHCTPYKLMU BEIXOLHOMO BEHTUNS pecrBepa (no3.1), KoTopble
00y CrnoBnuBatoT BO3MOXHOCTE UCTIONB30BaHUS AaHHOTO METOAA, HYXJaloTCA B HEKOTOPLIX MOSACHEHUAX.

E) Mpobnembl BLIXOOAHOTO BEHTUNSA XXUAKOCTHOIO pecusepa

Ecnun BeHTUNb BbiXoaa XUAKOCTU U3 pecuBepa (Nno3.1 Ha puc. 57.5) He umeet
natpy6ka or6opa paBneHus, 1o And obecnevyeHus cnuea xnagareHTa cxemy
ycTaHoBKM TpebyeTca fopaboTaTth, ,06aBUB B Hee iBa LONOITHUTENBHBLIX BEHTUNSA
cornacHo puc. 57.5.

[anee noaroToBKa K CnvBy NpoMcxoauT criegytoLum obpasom. Npy OTKPEITOM
BEHTUNe No3.1 1 3aKpLITOM BEHTUIE N03.2 3anyckaeTcsi KOMNPEeccop U XU KU
XnafareHT ckannueaetcs B pecuBepe. [Mpu 3ToM BEHTUINE 3, NOAKIIOYEHHBI K
crnivBHOMy 6annoHy, COeANHEH HEMNOCPERACTBEHHO ¢  CUOHHOW TpyOKOiA
pecviBepa, 4TO NO3BONAET CNUTL XNaAareHT 13 pecuBepa B 6anmnoH.

Byaem HageATbCA, UTO B HACTOSLLEe BPEMA pa3paboTYUKU, HAKOHEL,
OyayT OCHawaTb YCTAaHOBKY BCEM HEOOXOAUMbBIM, YTOOLI OONerYuTb

Puc. 57.5

CrIMB XnagareHTa.
C Opyroii CTOPOHEI, filaxe ecni BLIXOAHOM BEHTUNb cHabXeH naTpyOkom oT6opa LaBneHusi, MoryT UMeTb MecTo ABa
BapuaHTa.

1) BbIXOAHON BEHTUIL YCTAHOBIIEH FOPU3OHTaNLHO (CM. puc. 57.6)

Que.1. LLiTok BEHTUNA HaxoauTcs B KpaliHem 3afiHeM NoroXeHuu, |
nepekpeiBasi MarucTpanb otéopa aasnenmns (OL) v no3Bonsas B STOT
MOMEHT COeQUHUTL pecrBep co CNMBHBIM GannoHom. OfHOBPEMEHHO
XuakoctHoit pecuep (PKP) cBobogHO coobLyaeTcs ¢ MULKOCTHOM
Maructpansto (PKM).

Que.2. LLiTok BeHTUNA 10 ynopa BBeLEH Bnepen, nepekpuieas
HKMOKOCTHYIO MarucTpane (KM). B sTom nonoxeHun nosensetcs
BO3MOXHOCTb C MOMOLL|bIO KOMNpeccopa cobpaTb BECTb XNafareHT,
Haxo[sALYUIics B YCTaHOBKE, B XUAKOCTHOM pecuBepe. OfHOBPEMEHHO
cudoHHan Tpybka xuakoctHoro pecvBepa (PKP) coegnHeHa ¢
natpybkom otbopa fasneHus (O/1), 4To NO3BONAET NepekaunBarb
XIafiareHT u3 pecvBepa B CITMBHO 6anmnoH.

Puc. 57.6
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2) BuixoaHON BEHTUINbL YCTAaHOBINEH BEPTUKANLHO (CM. puc. 57.7)

Que.3. LLITok BEHTUNA [0 ynopa BLIBEAEH Hasas, NepekpriBas
maructparnes otbopa aaeneHus (OL) v no3Bonaa TeM cambiM
COEAUHUTE BEHTUIb CO CNUBHLIM GannoHoMm. OfHOBpPEMEHHO
xuakoctHoi pecusep (KP) cBobofHO coobLEH € XXMAKOCTHOM
maructpaneto (KM). Ommemun, umo daHHasi cumyayusi € moyHocmu
nnoemopsiem npedcmaerieHHyto Ha gue. 1 puc. 57.6.

Que.2. LLiTok BEHTUNA 1O ynopa BBEAEH BNEpPeS, NepeKpLIBas BLIXOL U3
XKuakocTHoro pecuBepa (PKP). B 3TOM NONOXEHUUN TakXe NOABNAETCA
BO3MOXHOCTb C MOMOLLbIO KOMNpeccopa cobpaTb BECH XMNafareHT,
Haxo[sALYUIics B YCTaHOBKE, B XUAKOCTHOM pecuBeEpE.

YXupkocTHas marucTparb, UcnapuTerb 1 BcackiBaloLLas MarmcTparns B
aToM cnydvae OyayT coepXarb TOMNBKO Napbl xfiagareHTa npu :
HeBLICOKOM AaBrieHum. (UTo nobuTbes Takoro pesyneTara, Heobxoaumo Puc 57.7

LyHTUpOBaTk NpeccocTaT HI nnm HacTpouTk €ro Ha BEIKIIOYEHUE KOMNpeccopa Npy AaBrieHnK, crerka npeBbILLaoLLem
aTtMmocepHoe.)

OpnHako aTOT BapuaHT OTNNYaeTcs OT NPEALLECTBYIOLLENO TEM, YTO MarncTpanb otbopa fiaeneHust (O) Tenepb
coeflUHeHa C XUAKocTHoI Maructpaneto (2KM), B KOTOpOIA HaXOAUTCA TOJNTbKO HEMHOIO rasa, BMECTO TOro, YTOOkI
coobLyaTbca ¢ XUAKOCTHBIM pecBepoM (PKP), B KOTOPOM HaxoaWUTcs BEChb xNafareHT B XUAKON dase.

CnuB XXMAOKOCTU U3 pecuBepa CTaHOBUTCS NPU 3TOM HEBO3MOXHbIM, KakK ecriv Gbl BbIXOAHOW BEHTUIb He UMen
naTpy6ka oTGopa AaBreHUs (peLleHne ANs STOro criydasn NpUBEAEHO Bbile B Havane nyHkTa E).

Takum obpaszom, npescoe yem npucmynumos K npoyeoype ciuea, dyovme o4erb OCMOMPUMETbHb
U usyuume paxiuynble 603MOIICHBIC 6APUAHNBL (€CIH OHU CYUECmBYION; neped mem, KaK
OKOHYAMEAbHO Onpedeiuntb 6blOPARIbLIL 6aMU CROCOO ONOPOIICHEHUS YCHIAHOBKU.

F) CrnuB XN 1KOro XJi- 1areHta ¢ UCrnosib30BaHMEM KOMM +eCCO*a CTAHOBKU

Takoii cnocob TpebyeT, 4ToOBI KOMNPeccop yCTaHoBKU Obin B paboTocnoco6HOM COCTOSHUM, UMENach BO3MOXHOCTb
NOAKIIOYEHMS K BCaCkIBaIOLYEN MarncTparnu, a BeIXOLHOW BEHTUNMB XUAKOCTHOMO pecvBepa Obin o6opyfoBaH naTpybkom
oTbopa AaBneHus (B NpOTUBHOM Cly4yae CXema yCTaHOBKM AofkHa ObITh fJopaboTka U ocHalyeHa 2 fONONHUTENBHBEIMM
BEHTUMNSMM KaK NokasaHo Ha cxeme puc. 57.5). Mpu nepeyvmcrieHHbIX YCroBUAX NOSBNSETCH BO3MOXHOCTE cobpaTk BECb
XIafiareHT B XWAKOCTHOM pecvBeEpe U NOQKIIOUNTL K
yCTaHOBKE CIMBHOW 6anmoH Tak, kak NokasaHo Ha
cxemepwec.578. {0 W 0 0 "

KoHe4yHo, Npu 3TOM criegyeT UCNosb3oBaTh Kak
MOXHO ©Oornee KOpPOTKME LUM@HMM C MakCMMaribHO
BO3MOXHEIM AnameTpom. Nocne npofyBKU LUNaHros n
dhukcaymm nokasaHuii BECoB MOXHO OyaeT OTKPbITb
BEHTUNb «K».

Brnarogaps Bakyymy, UMeloLLeMycs B CITUBHOM . [ BECHW |
GannoHe, B Hero noiaeT GonbLUIOI pacxol XUAKOCTU. Kovien
MoaToMy, kak Bceraa, B GarnnoHe HeoGxoaMmo Puc. 57.8

coXpaHsTb Bakyym! Korga pacxon saMefnnuTcsl, HYXHO 3anyCTUTb KOMMPeccop, KOTOpbIi OyeT BcackiBaTb HaxoasLMecs
B CNMBHOM ©arnsioHe napbl M HarHeTaTb UX B

WILKOCTHBIA pecuBep, NoBLILLESA B HEM AaBrieHne (ecnv AaBreHe KOHAEHCaUUn CrIULLKOM Mario, MOXET OKa3aTbCsl
WHTePEeCHBIM Takoe pelLleHUe, KakK yxyALleHre TennoobMeHa KOHAEHcaTopa ¢ OKpyXatoLei cpeoi).

LaHHbll cnocob no3BonseT o4HOBPEMEHHO NOHKaTL laBneHue B HannoHe U NoBLILLATL €ro B pecusepe. Bonee Toro,
BcacbiBaHUE NapoB, HaxoAadaLwmxcs B 6annoHe Hag cBoGOAHON NOBEPXHOCTEIO XMAKOCTM, NMO3BOMAET OXJlaxaaTk CITMBHOW
6annoH (cm. pasdern 56. PasnuyHele npobremb! xornodunbHo20 KOHMypa). Takaa pasHOCTb AaBMNeHnid u TeMneparyp
No3BONAET OUYEHb OLICTPO OCYLLECTBUTL NEpeKayky XuakocTu. BHMMarensHo HabnropaiTe 3a nokasaHUSIMU BECOB C
TeM, YToObl HM B KOEM clnyyae He NPeBbICUTb MaKCUMalibHO AONYCTUMbIN YPOBEHL XXUAKOCTU B Oanrnoxe.
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Korpa Bcsl XKMAKOCTb 6yneT nepenvtaB 6annoH, nokazaHua BeCcoB nepecTtaHyT pacTtu.

Torpa B ycTaHOBKE OCTaHyTCA TOSbKO Napbl xnagareHTa (okono 10% macchl NOfHOW HavanbHOoW 3anpaBkn) U ee
OMNOPOXHEHNE HYXHO By[leT 3aKaHYUBaTE C UCMOMNB30BaAHUEM CTaHLUW pereHepaLum.

G) CnuB XuUAKoro xmnagareHra ¢ MCnosrib30BaHMEM BHELLUHErO KOMMpeccopa

MpeabinyLwuii cnocob, ncnoneayoLmii cobCTBEHHEIN KOMNPeccop YCTaHOBKU, MMEET CBOW orpaHuueHus. B camom fiene,
pacxoj BcackiBaeMOro rasa, NPOXOASALEro No LWnaHry (Aaxe ecnu peub MAET 0 OOMbLUOM LunaHre ¢ Auametpom 1/2"),
OKa3bIBaETCH ABHO HEZLOCTATOUHbLIM, KOTAja Mbl UMEEM [€MNO C OFPOMHEIM KOMNpeccopoMm (npepcraBum cebe, UTo ero
BcacbiBatoLuii natpybok nmeet anametp 2"5/8!). B aToM cnyyae npepoxpaHUTenbHeIin npeccoctaT HI oueHb BbICcTpo
BBIKITIOMUT KOMNpeccop (Unu AaBreHne BcacbiBaHUA o4eHb OLICTPO ynaaeT NpakTuYecku 0 HyMs, ecnu npeccocTar
LUYHTUPOBEH).

Ham n3BeCTHbI NOCNeACTBMA CIULLKOM YacTbIX 3anyckoB Komnpeccopa (cM. pasdern 30. [Mpobrema noebitueHHOU
Yacmomabl 6KITIOYEHUS KoMIpeccopa). B aTom crnyyae BMeCTo Toro, YTobbl UCNonb30BaTk COOCTBEHHLIN KOMMNpeccop
YCTaHOBKM, MOXHO ByZieT ncnonb3oBarb

(‘5) HebonbLUIOK BHELLHMIA KOMMpeccop, Hanpumep,
—r KOMMNPECCop CTaHLUW pereHepaLmm (yCcTaHOBKU AN
cbopa xnagareHTa).

Ina makcumanbHO BO3MOXHOW 3aLluTEl
KOMMNpeccopa nepekaynBaloLLero arperara Ha
BXOJI€ B HEMO yCTaHaBIMBaloT, Kak NpaBuIio,
aHTUKWCIOTHEIN GunbTp (CM. No3.1 Ha puc. 57.9) n
OTAENUTENDb XUAKOCTU (N03.2), a Ha BbIXoAE -
oTaenutenb macna (nos.3).
lNockonbky STOT MeTOA npepnonaraeT
ecachleaHue napoes xnafareHTa u3 CrMBHOIO
6annoHa n HaeHemaHuUe xnajareHTa B KOHTYP,
HY>XHO, Ymobbl KOHOeHcamop CcmaHyuL
peeeHepauyuu He pabomarn. [Ina sToro craHyms
pereHepayum nnbo ocHaljaeTcs Habopom
BeHTUNel, obecneymBaloLux nepenyck
Puc. 57.9 xnafiareHTa MUHYS KoHZeHcaTop, Nubo
OTKITIOYaETCA CUCTEMA OXTaXKAEHMS KOHAEHcaTopa,
nubo  KOHAEHCaTOpP 3aKpelBAaETCH NMCTaMmn KapToHa. Torga MOXHO OyfieT neperHaTb BeCb XfafareHT U3 KOHTypa B
pecvBep U NOAKMIOYUTL K HEMY CITMBHOIA 6anmnoH B COOTBETCTBUM CO CXEMON, NpUBEAEHHOIR Ha puc. 57.9. Kak o6bIuHO,
ANS 3TOro UCMOoIb3YoTCH Hanboree KOPOTKME LLUNAaHMM MakCuMaribHO BO3MOXHOro AnameTpa. [Nocne npoayBku LLNaHroB
1 oMKcaLum NokasaHuii BECOB MOXHO OTKpbITE BeHTUne (3K). Bnaropaps Bakyymy, umetorjemycs B 6annoHe, B Hero
noiipeT 6onbLUoi pacxog xupkocTu. MNosTomy, kak Bcerfa, Hy»HO NPUHATL MEPEI K COXPaHHOCTM BaKyyMa B CITMBHOM
6annone.

[ULILTLT I
1 e
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Ay

Korpa pacxon 3amMennurcs, Hy»Ho 6yfeT 3anyCcTuTb CTaHUMIO peEreHepaLmm, KoTopas HauyHeT BcacklBaTh Napel
XxNapareHTa u3 6annoHa n HarHeTaTb X B ycTaHoBky. BHUMAHUE! Bo uztexaHne BO3MOXHOCTU CEpPbE3HOM
NONMOMKW HUKOrAa He gonycKkainTe, YyTobbl Ha BXOA CTaHLMKM pereHepauuvu nonagana xugkoctb! ([1na koHTpons
COCTOSIHUSA BCacbiBAaEMOrO NOTOKa Ha BcackiBaloLLel MarucTpanu CTaHLMu pereHepayum MOXHO YCTaHOBUTL CMOTPOBOE
cTekro 6onbLUoro AuameTpa).

3T10T cnocob No3BoNAeT O4HOBPEMEHHO F1OHLKamb OaerneHue B CIIMBHOM GannoHe 1 roskbiluambe e20 8 pectigepe. Kpome
TOro, BcachbiBaHUE NapoB, HaXOAALLUXCH Haf cBOOOAHOM NOBEPXHOCTLIO XUAKOCTU B CIMBHOM GannoHe, No3BonseT
oxnaxaaTb nocnegHuii (cm. pasden 56. Pasrniu4Hble ripobrieMbl xoroduribHo20 KoHmypa.). Takaa pasHula SaBneHuii n
TemnepaTyp NO3BONAET OYEHb BLICTPO NepekayaTk XUAKUIA xnagareHT. Kak obbluHO, BHMMaTenbHO Habnioaaiite 3a
noKasaHUAMU BECOB, YTOObLI HU B KOEM Cllyyae He NpPeBbICUTbL MaKCUManbHO AONYCTUMBLIA YPOBEHb 3anonHEHUA
6annoxa!l

Korpa Bes xupkocTe OyneT nepenuta B 6annoH, nokasaHna BECOB NEPECTaHyT pacTu, TOrZia B yCTaHOBKE OCTaHyTCA
TonbKo napbl xnagareHTta (npumepHo 10% OT NOMHOM Macchl HavarnbHO 3anpaBKK), U ONOPOXHEHNE YCTAHOBKUN HY>XHO
OyLeT 3akaHuuBaTh C UCMOMNB30BaAHMEM CTaHLMW PErEHEPaLUMN MO CXEME, U3NOXEHHON HMXE.

MPUMEYAHUME: 3T1oT cnocob moxeT ObITb eLye Gornee NpocTeIM, €Cnu pecuBep yCTaHOBKM BA0OaBOK KO BCeMy
nosesondeT obecneunTs [OCTYN K NApoBOoi hase, HaxoAsLelca B HEM, HanpUMep C NOMOLLBIO BEHTUNS yaaneHus
HEKOHAEHCHPYIOLLMXCH NpumMeceit (M. nos.1 Ha puc. 57.10).
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[MNpn HanUuyMy Takoro BEHTUNA NOCAE NEPEKaYKM BCETO XMAKOIo XrafareHTa B pecUBEP MOXHO LENCTBOBaTb TakK, Kak
nokasaHo Ha cxeme puc. 57.10, ¢ TeMU e NPefoCTOPOXKHOCTAMMU, YTO U paHee.

|

3amMeTuM, 4YTO MopLUHEsbIe KUOKOCMHbBIE HacoChkl MO3BONAIOT
BCaCbLIBaTb ra3 C Takum Xe YCNexXom, Kak KomMnpeccop.
lNosTomy Hacochl Takoro Tuna Takke MoryT ObiTb
MCNorib3oBaHEl NPUMEHUTENBHO K AaHHOMY crnocody (oA Hako
HUKOrfia He UCMONb3yITe ANA 3Toro cnocoba LeHTpobexHbIe
Hacochl).

-

NMPUMEYAHNME: Bo Bcex cnocobax cruBa XuaKoro
Hawang XJlagareHTa, KoTopble Mbl TONbKO 4TO

Puc. 57.10 paccmoTpenu, yCTaHOBKa CMOTPOBOIO CTEKNa
COOTBETCTBYIOLWUX pasmepoB (nyywe 3/8", yem 1/4" n 1/2", yem 3/8") Ha wnaHre, CBA3aHHOM C
BeHTUNeM (XK), nosBonsieT ooneryute HAGNAEeHWE 3a Pa3BUTUEM COOLITUIA.

H) YactuHoe :aneHue na«oB XNa:areHra: Micnonb3oBaHue CTaH UK ¢€reHesa UM 1 A
3aBepLIeHUs CruBa XUAKOro xnagareHra u3 YCTaHOBKU

Korzia cnuB »uakoro xnajareHta us ycTaHoBKU
OKOHYEH, B Hell B BMAe NapoB OCTaeTcs NPUMEPHO
10% nonHoiA Macchl HavarbHOR 3anpaBKu.

3aBepLunTE paboTy No yhaneHuio 3TUx napos
no3BorsieT obbivHan cTaHuus pereHepayun. Ons
3TOro CTaHLUIO pereHepaLny COEAUHSIIOT CO
CNMBHEIM 6anmoHoM Tak, Kak Noka3aHo Ha cXxeme
puc. 57.11, He 3abbiBasi 06 ycTaHOBKe
MaHOMETPOB.

Kak 0BEIMHO, Npy STOM UCMOMB3YIOT camble
KOPOTKUE, MO BO3MOXHOCTM, LUMNa@HIMM C
MaKCcUMasibHO AOMyCTUMBIM - JU@METPOM,
0COBEHHO NPV NOAKIIOHEHUN K 3aNOPHBIM
BEHTUNAM KOMNpeccopa. Pue. 57.11

MNMocne npofyBKW WNaHroB 1 pukcalmm nokasaHui

BECOB 3alycKkaloT NepekaunBaioLyuii arperaT. BcacbiBaemele 13 ycTaHOBKM Napbl OyayT HarHeTaTbLCA B KOHAEHCATOP
CTaHLMM pereHepauun, a 3aTeM HanpaBNATLCH B CIIMBHOW

6annoH B XMAKOM COCTOSHUN.

He 3abbiBaiiTe cneguthb 3a NoOKa3aHUAMU BeCOB, YTOObI HU B KOEM crnyvyae He

NpPEeBbLICUTb MaKCUMaribHO AONYCTUMbINA YPOBEHb 3anofiHeHuA Gannoxa.

Havano

MaHOMETp NO3BONAET OL|€HUTb OCTAaTOYHOE AaBlieHNe NapoB B KOHTYpe OI'IOpO)KHHEMOI7I YCTaHOBKU C TEM, YTOOHBI NPUHATBb
peLleHne 06 OKOHYaHUK NpoLUenypbl ONOPOXHEHMS (3TOT MOMEHT Mbl Oyaem obcyxaaTh B NyHkTe K HacTosLero
pasgena).

1) OnopoxHeHue yCTaHOBKU 3a CUYET yAaneHna BCEero xrnagareHra B naposoun ¢gase c
McnonbL30BaHUEM CTaHLMU pereHepaLuvm

Ecnu goctyn K »XMaKoMy xnagareHTy, HaxO4SaLEMYCA B YCTaHOBKE, obecneunTs HUKaK Hemnb3asl, OCTAeTCs BO3MOXHOCTL €€
OMOPOXHEHUA 3a CYET yAarieHUs xnajgareHTa B ra3oBoit hase. 3TOT METOL, 6e3yCJ'IOBHO, ABIAETCA OYeHb ANMUTENBbHBIM
W, cregoBaTenbHO, AOIMKEH UCMONb30BaTLCA TONbKO ANA HebonbLUmX YCTaHOBOK, copepxallynx He3Ha4YuTelbHOe
KONMMYEeCTBO XInNagareHta.

OH TaKxe cosfiaeT GornblUMe Harpysku Ha CTaHLUIo pereHepaymu. B camom fene, Becb xJlagareHT, Haxoaawuics B
YCTaHOBKe, [IOJKEH MPONTU Yepes arperar, Npyu STOM XnagareHT MOXeT UMETb NOBLILLEHHYIO arpeCCMBHOCTb U3-3a
HaxoOsLMXCA B HEM KUCIOT (E€CNU KOHTYP 3arpsidBHeH), UMeThb criefbl Macrna, He COBMECTMMOrO C KOMMPECCOpOM
nepekayvBaloLLero arperata (NpotreMbl cMasku), a yCroBusi paboTbl STOro KOMNpeccopa o4eHb HebnaronpusTHble
(BBICOKaS CTENEHb CXaTUSA, HU3KUIA pacxof BCAckIBAEMOro rasa, criefloBaTerbHO, NoX0e OxXNaXxaeHue aBuraTens...).
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YkazaHHbIe o6cmosimenscmea mpebyrom Yyacmoazo obcnyxueaHus nepeKkavyuesarou,e2o azpezama, ocob6eHHO
CMeHbI MPOMUEOKUCIOMHOo20 ¢hunibmpa U 3ameHbl Macsia komnpeccopa. (Bo usbexxarue 6onbLuux
HernpusimHocmell ebl 00ImkHbI 6ydeme mujamerbHO criefosamb peKkoMeHOayLsm paspabomylka cmaHyLU
peaeHepatLiLi).

Insa ocywjecteBneHunsa aaHHoro cnocoba CcTaHLuio pereHepaynm COeAMHSAIOT CO CrMBHBIM §annoHoM cornacHo cxeme Ha
puc. 57.12, He 3abLiBas Npu 3ToM 06 ycTaHOBKE MaHOMETpa.

Kak 06LIYHO UCNONb3YHT MO BO3MOXHOCTM CaMble KOPOTKUE LUMaHM caMbix GorbLIMX AUaMeTpoB, 0COGEeHHO Ans
NOAKIIOYEHUST K 3anOpHBLIM BEHTUINAM KOMMNpeccopa.
Ecnun gocTyn BHYTPb YCTAHOBKU OTCYTCTBYET U Bbl
3agymaeTe obecneynTb ero camu (Hanpumep, ¢ NOMOLLbIO
cneyuanbHoro GEICTPOMOHTUPYEMOro BEHTUNS,
obecneynBaloLLero npokanbliBaHue Kakoi-nuoo marnctpanu),
HanoMWHaeM, YTO KOMNPeccop CTaHUUW pereHepaunm
HVKOrAa He JOIMkeH BcachiBaTb XUAKOCTb. [elicTBUTENBHO,
OTAENUTESb XUOKOCTU, YCTAHOBMNEHHLI Ha BXxofe B
KOMMpeccop CTaHLUW pereHepayumn npegHasHa4eH TONbKo
LNSA 3alUTHl OT He3HayumeribHbIX 2udpaerudeckux yoapoe
W HU B KOEM CIlyYae He MOXET 3al|UTUTb OT HeNpPepLIBHOTO
noToka GONbLLIOTO KONMYecTBa XUAKOCTM.
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BHUMAHME! Hukorpa He coeauHaunTe
BCAcbIBAHOLW YO MarucTpasnb CTaHLUM pereHepauum
C 30HON XONOAUITLHON YCTAHOBKU, B KOTOPOW

Pue. 57.12 MOXeT HaXOAUTLCH XKUAKOCTD.

T
v BECH!
Hauano

CyujectByeT 1 eLye ogHa npobnema. Tak Kak B yCTaHOBKe
XIaflareHT HaxoAUTCA Kak B XUAKOM, Tak U B ra3o0bpa3HOM COCTOSHUM, a NepekavmBatoLymii arperat MOXeT BcackiBaTb
TONBKO Napkl, HY>XHO GLITL YBEPEHHLIM B TOM, YTO XUAKWUI XNafareHT CMOXeT UCNapATLCH ¢ [LOCTaTOYHOW CKOPOCTHIO
napoobpaszoBaHusa. OfHaKO XUAKOCTb NpK ucnapeHun TpebyeT Tenna (cM. pasden 56. PasznuydHeie npobrembl
X0r100UMbHO20 KOHMYypa.).

[NosToMy BCe 30HbBI YCTaHOBKU, COfepX)alyne XULKOCTb, N0 Mepe nepekavykn U YMeHbLUEHUS faBrneHns B KOHTYpe 6ynyT

cuneHo oxnaxaarbes (eM. puc. 57.13). Tak, npy aaeneHun B koHType 0 6ap n3b. xugkuii R22 6ynet umetb TemnepaTypy
muHyc 40°C, R12 oxnagutes go -30°C, a Temnepatypa R502 ynaget go -45°C!

Lrsi moao, ymobkr cozdamb Kak MOXHO flyyuiue ycrioeus 0nst nepexkayku, criedyem riepedamb >KUOKOCMU KaK MOXHO
6onbuwe menna. Ecnv Besi XMAKOCTL 4O Ha4Yana nepekavykn HaxoauTca B pecuBepe, ero HyxHo byaet nogorpetb. C
OPYroi CTOPOHEI, €CIN XXUAKOCTL HaXOAUTCA B UCMapuTene U KoHAeHcaTope, ANA NoABoAa K Hell Tenna foCcTaTovyHO
OyLeT BKIIOUUTE BEHTUNATOPLI, YTOOBI TEM caMbIM YCKOPUTE Npoleaypy

ONOPOXKHEH NS YCTaHOBKU. KuakocTs

Mpu ncnonb3oBaHUM 3TOrO METOAA He 00A3aTeNbHO BECh XNA4areHT WUCnapReTcst

cobuparb B pecueepe. HanpoTue, Heo6x0ANMO 3aAeiiCTBOBATh 2 1ypa cocyaa

BEHTUJIATOPLI UCNAPUTESTIA U KOHAEHCaTOpa. ' nagaet
Mocne NpoAyBKW LLNAHroB,

Xnaparent PA3PYLLUEHUE huKcaLmm nokasaHuii BecoB U Komnpeccop
- TPYEOK! BKMIOYEHWUS BEHTUNSTOPOB 1 1 ‘BeackLiBaeT raz
— - HebonbLUYI0 NOpLUIo NapoB

. Borpa R MoxHo ByfeT oTcocaTb =
; 6naropapn Bakyymy,
1 ONACHOCTb j umetoLemycs B 6annoHe (4To ——
ropasfo MeHee BEIrOAHO, YeM
BCachbiBaTb XMAKOCTL), @ 3aTem
Puc. 57.14 3aMyCTUTb CTaHLUIO pereHepaLuy. Puc. ST.13

BcacbiBaemMble Napbl HarHeTalTes
B KOHAEHCaTOop CTaHLUMK pereHepauyun 1 NoToM nepeaasnvBaloTca B CrMBHOW GarnsoH B XuaKkoMm coctosiHuu. Kak Becerpa,
BHUMareNbHO OTCNeXUBaWTe NOKaszaHWAl BeCOB, YTOOLI HU B KOEM cry4yae He NpeBbICHTb MaKCcuMarnbHO
AONYCTUMBIN YpOBEHb 3anonHeHus GannoHa! MaHoMeTp NO3BONSAET OLEHUBATE OCTATOMHOE AaBrieHne NapoB
XNajareHTa B ONMOPOXHSEMOIi YCTaHOBKE C Lierblo onpefeneHns MOMeHTa OKOHYaHUA NpoLefypsl ONOPOXHEeHUs (Mbl
Oynem obcyxaaTb STOT MOMEHT B NyHKTe K HacTosLero pasgena).
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J) U3BneueHue napoBon ha3bi: OnacHOCTL AN YCTAHOBOK, OCHALEeHHbIX
TennoobMeHHUKaMu, cogepxawumu Boay

Mbl BUgENM, 4To Npu U3BNEYEHUN xNagareHTa B ra3oBol hase 13 KOHTypa XONoAUNbBHON YCTaHOBKM BCe YacTu
YCTaHOBKU, B KOTOPLIX €Lye HaxoauTCsa XULKOCTb, OyAyT O4eHb CUNBHO OXNaXAaTbCs 3a CYET UCMaPEHNA STOMN XMUAKOCTU.
Lnsi ycmaroeok, 06opydoeaHHbix KOHOeHCamopamu Ul ucriapumernsimu ¢ 00sHbIM OxIaxxOeHueMm, nocriedcmeust
makoe20 nadeHust memrepamypbl Ucrapsiroujelics Xudkocmu mo2ym 6bimb 0COB6eHHO KamacmpohUYeCKLMLI.

B camom Oene, onacHocmb 3aMmep3aHusi 600kl € mpybkax mernoobMeHHUKa OYeHb eejluKa, a ec/iu 600a 6
mpy6kax 3amep3Hem, OHU HeMedJIeHHO pa3pywamcsi U Xos100ubHbIU KOHmyp. 6y0em KoHmakmupoeams C
8005IHbIM KOHMypom (cMm. puc. 57.14).

CnepnoBaTteribHO, B TAKUX YCTAHOBKaX B NPOLECCE U3BNEYEHUA XnagareHTa u3 HuxX 06A3aTenbLHO
cnegyeTt nogaepxuBarb LUUPKyNAUUMO BOAbI BO BCEX TEenrI006MEeHHUKaAX.

OTa HeobxoauMas NpefoCTOPOXHOCTL AaeT ABOMHYI0 BHIrogy. Bo-nepBuIX, OHa UCKIIOMaEeT ONacHOCTL 3aMep3saHns BOL b
B TpyOKax, a BO BTOPbIX CNOCOOCTBYET UCNaPeHUIo XNagareHTa (UMpKynmpyoLas Boga OyAeT oxnaxaaTbCs Kak B
KOHAEHcaTope, Tak U B UCapUTerne), YTo, YMEHBLUUT TakuM 00pa3oM NPOLOIMKUTENBHOCTL ONOPOXHeHKs. Ecnun
noaaepXuBaTb LMPKYNSLUIO BOAbI HEBO3MOXHO, HY)XXHO GyaeT oGsi3aTtenbHO CIIUTh €e U3 COOTBETCTBYIOLLUX
TennooGMeHHUKOB.

K) PaznuuHble npobnemol

Mpu KaKkoM AaBNEeHUU HYIKHO OCTaHABNUBAaTb CTaHLUMIO pereHepaumun? NpaBunammn npegycMaTpuBaeTcs, YTo
OCTaTO4HOE faBreHne B KOHLE ONOPOXHEHUA He JOMKHO NpeBbiWwaTe 0,6 6ap abc. (-0,4 6ap no MaHOMETpY), ecnu
obbemM koHTypa MeHee 200 nutpos, n 0,3 6ap abc. (-0,7 6ap 136.) B ocTanbHLIX cry4dasnx.

briBaeT, YTO AOCTWYL 3TUX BENWYMH OKa3LIBAETCH OMEHb TPYAHO. B camom fene, yem 6onblUe NagaeT AaBreHne B
KOHTYpe, TEM MeHbLLE NapoB BCaChbiBAET KOMMNpeCCop CTaHLUMKN pereHepauumn, n Tem GonbLue BO3pacTaeT CTeneHb
oXaTUA: ACHO, YTO STO NPUBOAUT K OFPOMHOMY Neperpesy komnpeccopa. Ecrin komnpeccop CrMLLKOM 4OSITO pa6OT66T B
TaKuX yCrnoBuMAX, OH, Kak NpaBusio, OTKIIOYaeTCH NPeLoXpaHUTENbHEIM Tepmopere (B NPOTUBHOM Crlydae OH CropaeT).

C uenbio 6epexXHOro OTHOLLEHUS K CTaHLMSAM pereHepauuy NonbiTaeMcsi He BKIOYaTEL UX Ha CIULLKOM ANUTENBHEINA CPOK.
Korga ycTaHoBKa COLEpXUT Mario XnafareHTa, ee onopoXXHEHUEe B ra3oBOM (pase MOXET STO NO3BONUTL. OfIHaKO ecrnu
3anpaBKa NpeBbilaeT HECKONbKO KMIorpamMm, uaeanbHbIM pelieHueM Bcerga Gyaet cruB MakCUManbHOTO
KONMUYeCcTBa XrajareHTa B )XKWOKOM COCTOSIHMM (CriefoBaTenbHO, 6e3 HeoOX0AUMOCTU €ro UcnapeHust) ¢
nocrneayoLUM 3aBepLUeHMEM NpoLefypbl ONOPOXHEHUS NPK NOMOLLM NepekauuBaloLero arperara, Komopeiti 6ydem
moeada ecackieamb MOJILKO Naphbl.

Takas npouenypa Bceraa 6ynet ropaszio 6onee GuiCTpoli. Tem He MeHee by0em eHUMamerbHbl, MmakK Kak
npouseodumernbHOCMb CMaHyLL peeeHepalyul d0oimxHa 6bimpe adanmuposaHa K 06bemy ycmaHoeku. B camom fiene, ans
YCTaHOBKM, Y KOTOPOW (JaxKe nocrie cnuBa XUAKOro XfajgareHTa) B rasaoBo hase ero octaercs, Hanpumep, 20kr, Mbl He
LOIMKHLI yNnyckaTb U3 BUA A, YTO CTaHLUM pereHepanum, MMetoL]as npou3BoAUTENBHOCTL 1 krfuac, pomkeH bynet
pabotatb 20 YacoB, B TO BpeMS Kak CTaHUMSA pereHepanum ¢ npoussogutensHocTio 80 krfuac 6yaeT paborarb Tonbko
yeTBEPTL Yaca.

MNMpumeyanue: MNpn Bcex cnocobax crvBa xnagareHta B XUAKON ase ero HakonneHne B pecuBepe NpefnnovTuTenbHee
obecneymBaThb C UCMONbL30BaHUEM COOCTBEHHOIO KOMMNpeccopa XornoaubHOl yCTaHoBKU. KOHEeYHO, ecnmn KoMnpeccop He
MOXeT paboTaTtb, LONYCTUMO OCTaBUTL B HEKOTOPLIX YacTAX KOHTYpa KaKoe-TO KONMYECTBO XMAKOro xrnagareHta. Tem He
MeHee, HY>HO ObITb YBEPEHHLIM B TOM, YTO B pecrMBEpe Takke UMEETCs XUAKUIA XnagareHT. B aTom cnyyae, ecnu
BO3MOXEH AOCTYN K pecuBepy, crneayeT UCMonb3oBaTb OAMH U3 cnocoboB ONOPOXHEHUS YCTaHOBKW, BHavarne cnveas
XNagareHT B Xuakoi dhase, a 3atem yaanssi ra3oByto a3y ¢ UCNoNb3oBaHNEM CTaHUMK pereHepaummn. Toeda eam HYyXHO
6ydem ucnapsme MOJSIbKO XUOKOCMb, Hax00saLWyoCs 8 3aCMOliHbIX 30Hax eMecmo mo2o, Ymobbl Licriapsimb 6CHo
JKUOKOCMB, 3aripaesieHHyro e KoHmyp: Tem cambiM ebi cbepexxeme pecypc cmaHyLu
peaeHepayul U KOHEYHO MOSTySUme ebiligpbilll 60 8PEMEHL. OcTaTouMas Macca
MOXHO N1 UCNONb30BaTh CTaHLMIO pereHepauum ans noboro xnagareHra? 1 gr R12 -
CmaHyuu peeeHepaluu paccyumanbl Ha ydareHue U3 KoHmypa ernosiHe i
onpederneHHbIX MuUrnoe xnabazeHmoe U He Mo2ym b6bimb LICIONMb306aHbl 05151
nepexayku mo6oeo muna. Hanpumep, arperat, npefgHas3HauyeHHbI ANa nepekaqky
xnapareHToB Tvna R12, R22, R500 n R502 Henb3as 6yneT ncnonb3oBaTb ANs
nepekadku xnagareHta tuna R134a (n HaobopoT), ecnn ¢ camoro Havyana 3To He
ObINO NpefyCMOTPEHO ero paspaboTyunkoM. B yacTHoCTH, 3TO 06yCcnoBneHo
HECOBMECTUMOCTLIO Mexay coboli Macer, NCNoNb3yeMbIX AN KaXoro U3 sTux
XrafiareHToB. Puc. 57.15
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(O3HakoMbTECH C UHCTPYKLMEl pa3paboTuuka CTaHumMm pereHepaymm).

Ecnu pa3paboT4umk fonyckaeT UCNONb3oBaHUE CTaHLUM pereHepaumm aAns
nepekayky pasHelx XnagareHtoB (Hanpumep, R12 u R22), cneayet 6biTb 0cOBEHHO
BHUMaTENbHEIM K Macce XnagareHTta, kKotopas MOXET OocTaBaTbCA B arperarte no
OKOHYaHUKW Nepekaykn (3TUM KONTMYECTBOM HENbL3A NpeHebperaTe, NOCKONBKY OHO
MOXET NnpeBbiLLaTh 2 Kr). [Npn nepexofe oT ofHOro xnafareHTa K Apyromy Bbl
doskHbI 06513amenbHO yoanume U3 cmaHyuu pezeHepayuu ocmamku
npexHeao xy1adazeHma, VHade NOABMNAETCA ONacHOCTE CMELLUBaHUA

T xnafareHToB. UToObl NOHATL, B YeM TyT Z1ENO, NPEACTaBMM, YTO BHa4arne craHuus
' pereHepayum ncnorne3oBanack A8 ONOpPOXXHEHUA XONOAUMNEBHOK YCTaHOBKY,
paboTatoujeir Ha R12 (cm. puc. 57.15).

OcTaToyHaR macca
1 ur R22

Waaneveno M kr
R22

LonycTum, YTO NO OKOHY&HUU NpoLeslypbl ONOPOXHEHUA BO BHYTPEHHMX NOJTOCTAX
CcTaHuum pereHepaymm octanock 1 kr R12. lanee ¢ nomouwibto amotl xxe cmaHyuu
pezeHepayuu 6e3 ee oNOpOXHEHUs NPUCTYNWUIN K OTKauKe xrafgareHta R22 n3
Puc 57.16 Apyroi XonoguneHoOM ycTaHoBKW. Ecnv npu sTom ns Hee naeneveHo 11 kr R22,

Zonyckas Ang NpocToThl, YTO B NepeKkaynBaloLLeM arperaTte ocTanoch TO Xe
kornunyecTBo R22 (To ecTb 1 kr), To B crivBHOM SannoHe okaxeTtca 10 kr P22+1kr R12 (To ecTb HenpurogHasi k
NOBTOPHOMY UCMONb30BaHUIO CMECH, KOTOPYIO NOCTaBLUUK AOIMKEH Oy ET YHUUTOXUTL, CM. puc. 57.16).

10 ¢r R22+1kr R12;

OTMETUM, YTO €Cnv U3BFEeYEHO TONbKo 5 kr R22, To B crnmBHOM GannoHe okaxeTtcs cmeck U3 4 kr R22 n 1 kr R12.
3ameTumM Takxe, YTO ecnu B NEPBOM KOHTYpe R12 ObIn 3arpsisHeH kucriotamu, To 6annoH Tenepb OyLeT cofepxarb
cMmeck R12 1 R22, Takxke 3arpa3HeHHylo kucrnotamun. Boobpasute cebe nocnefcTBus, ecnv Bbl peLunTe NOBTOPHO

MCNosib30oBaTh STOT XIafareHT AN1A 3anpaBku APyrov yCTaHOBKU.

H3eneuenr uz amozo ciedyouwuii ypok. Bo-nepesix, nociie kascooi onepayuu Heooxooumo
OHOPOIHCHAMb CHIGHUUIO PeceHePayuil, 6 MOYHOCMU C1e0ys npeOnucanuam uzzomoeumeinsn. H
60-6MOPBIX, ONACHO CIIUGAMY X/LAOAZEHM U3 OOHOIL X0/I00UIbHOl YCHAHOGKU 0I5 €20
nociiedyouierl 3anpaeKu 6 Opyzyi.

bynem Takke OCTOPOXHEI, MCMOSBb3YS LUNaHM ¢ camo3anuparoLMMUCH COEAUHEHUSMMU, YTO NO3BONAET naberatb npu nx
AEMOHTaXe Bbl6p006 COAEPKMMOrO LLaHroB B aTMocdepy. 3TW LWNaHM JOSKHbI ObITb HYeTKO npomMapKnpoBaHbl BO
nasbexaHne cmellMBaHWA XagareHToB. Kpome Toro, camosanupatoLymecs COEAUHEHNS NPUBOAAT K NOTEPAM AaBfiEHMA B
LUNaHrax, YTo MOXET BeCbMa 3aMETHO MNOBLICUTL NPOAOIMKUTENBLHOCTL Onepauunii cnvea.

Kak nogrotoButb XnagareHT K NOBTOPHOMY UCNOSNb3OBaHUIO?

B HacTosLee BpeMs B npoAaxe MMEIKTCH YCTPONCTBa, NO3BONAIOLME NOATOTOBUTE
XrnagareHT K NOBTOPHOMY UCNOSIb30BaHUIO Nepes 3anpaBKoil B yCTaHOBKY, KOTOpLIE
VHorga obbefUnHEHbl C nepekaumBaroLum arperatom. OQHO U3 Takux yCTPOWCTB,
ncnornb3yemoe and 6onbLUMHCTBa OOLIMHEIX XMafareHToB, npeacraBneHo Ha puc.
57.17.

D=}
H ohxy. . H suay, - - ] AipoTHBORUC-
Tt R Hacoc oBecneunBaeT LMpKynsumio MnaukaTopHOS \unmbm dunLTp
Yenommnes e ™ 3arps3HEHHOro XnafareHTa yepes CMOTROBOE OKHO Hacoc

AHTUKMCINOTHBIA (UNBTP-OCyLLIUTENb
Y VHOMKATOPHOE CMOTPOBOE  CTEKIO,
* No3BonsALiee KOHTPONMPOBaTh Puc. 57.17
OTCyTCTBME BRaru B xnaaarexwte. 310
YCTPOWCTBO NO3BOMNAET YAANUTE TONMBKO Brary U KUCNoTebl. OHO HY B KOEM
cryyae He MOXeT oBecrneunTs nornyydeHne abCcornoTHO YNCTOro XNnaareHTa,
[taps Crena-AcHoeuaey ecrny B HeM UMEIOTC NPUMECH IPYroro XnajareHta unu sHauyuTernbHele
cnenbl Macrna.
Puc. 57.18

O6opydoeaHuem, Heob6xo0uUMbIM OJ1s1 NONIHOU OYUCMKU XJ1alazeHmoe
U NoGz20moeKu UX K NT08MmMOpHOMY UCITONL30@aHUI0, paciioflazalom mMoJIbKO nocmaeuwjuku xiadazeHmoe.
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58. NMPOBJIEMbI, BbI3BBAHHbLIE NOABNEHUEM HOBbLIX XJTAMNAMEHTOB

Lo nognucanms MoHpearnbckoro NpoTokona B ceHTA0pe 1987 1. 6GONbLUMHCTBO XONOAUNbLYUKOB Obiny NoAbMU, He
3HaBLUMMM nevanu. [ofammn OHU LoBONbHO-TakM HENMOXO UCTONbL30Banu UMEKLLUECH B UX pacnopsXeHUn XnaaareHTbl 1
BMOSIHE yCNeLHo ocBanBanu nx. B xonogmnbHoM ToproBom obopyaoBaHmm Hanbonee vacto 1o 6binn R12 n R502, B
KOHAULMOHepax - R22 (cm. puc. 58.1).

M BoT B MoHpeane Ham ckasanu, uto R12 n R502 (Takxe, kak 1 Rll, R113, R114,
R115, R500) snsatoTca xnopdTopyrneponamm (kateropuss CFC), koToptle
paspyLualoT 0O30HOBEIN CMOW, U 4YTO Takue xrajareHTbl [OSPKHEl UCYE3HYTh Yepes
10 net (cm. puc. 58.2)! OgHako CpoK HacTynneHus SToro cobbITust
npeacTaBnsancs AOCTaTOMHO OTAANEHHbIM, U xNaaareHTel kateropum CFC
npogomKanu ycneLHo ncnornb3oBaTbcA 60NbLUMHCTBOM XOMNOAUITBLYUKOB, TEM
6onee YTO ,OCTOMHLIX BAPMAHTOB UX 3aMEHbI HE CYLLECTBOBASIO, 3@ UCKITIOYEHUEM
pa3paboTkn HOBLIX YCTaHOBOK Ha R22, korzia 3To ObINo BO3MOXHEIM.

B vioHe 1990r. B JToHAOHE K NepevncneHHbIM xnagareHTam, oo bABNeHHbIM

- - - T T T T T T T 7 asKonormiecku BpegHbimu, nobasunu R13 n R503. Bonee Toro, k 2040r. 6bino
npefycMOTPEHO U3LATUE U3 0bpalLleHUs LpYroi KaTeEropum xnagareHTos -
xnopgTopyrnesogoponos (HCFC). Ha aToT pa3 nog npuyernom Gbir, B
OocHOBHOM, R22, nockonkeky OH Hayan nony4yaTtb pacnpocTpaHeHUE B
XONOAMINBEHOM TOproBoM obopyzioBaHuK. He cunTas ammuaka (nouTu He
UCMONb3yEMOro Mpu Marbix MOLHOCTAX), HE OCTaBarnoch, CNefOBaTENEHO,
HUYEro Apyroro, kak HafeAaTECA Ha NOSBNEHUE HOBLIX 3KOJOrMYECKN YUCTBIX
XnafareHToB.

lNocrne MHOrOYUCIEHHEIX UBMEHEHUIA NEPBOHaYanbHOMo NPOTOKoNa, ero
NONOXEHUS B HACTOALLEE BPEMSA YTOYHEHDI, NOCKOMNEKY HaYuHasA ¢ 1 AHBaps
1995r. nponseogctBo CFC fomkHO ObITb NpekpalyeHo (K NOBTOPHOMY
MCNonNb3oBaHUIO MOryT ObITb AONYLLEHbl TONBLKO CIUTLIE U3 YCTaHOBOK U pereHepupoBaHHble CFC). HCFC noka uto
nony4atot otTcpouky Ao 2015 roga ¢ 3amopaxmBaHnem noTpebneHnsn Ha ypoBHe 1996 roga u rpadokom CHUXEHWS
npousBozcTBa HaunHasa ¢ 2004 ropa. B TeueHne Bcero sToro BpeMeHW XUMMKKN He 6e3fielicTBOBanu, u B peayrnbrare nx
paboTEl Ha pbIHKE NOABUINOCE MHOXECTBO HOBLIX COEAUHEHUI, NMMBO NpefiHa3Ha4YeHHbIX A8 BHOBb pa3pabaTeiBaeMbiX
YCTaHOBOK, NTMG0 NO3BOMNAOLYUX 3KCNNyaTUpOoBaTh CyLLECTBYIOLUE YCTEAHOBKN.

*Ina BHOBbL paspabaTblBaeMblX YCTaHOBOK MpefnaraeTcsa UCnosb3oBarb o OpEd L
XnapareHTbl kateropuun dTopyrnesogopoaos (HFC), umeroLux HUHTOXHOE
BO3[eCTBUE Ha oKkpyatoLyto cpefly. Cpeaun sTUX XrnafareHToB,
paccmaTpuBaeMbIX kak OKOHYaTenbHele, cerofiHa Hanbonee napectHel R134a n
R404A.

* [ina cyuecTByOWMUX YCTAaHOBOK, pabdoTtatowmx Ha CFC, korga cHabxeHune
XNagareHTamm ¢ Lenbio MX TeKyLero obcny>XuBaHUsi OKaXeTcs HEBO3MOXHBIM,
MoryT ObITb UCMONb30BaHbl NEPEXOoAHbIE XNafareHTbl, NO3BoNAKLUE, B
OCHOBHOM, He cnella nepeobopyaoBaTb 3TN YCTAaHOBKM ¢ MUHUMANbHBIMU
nopaboTtkamu (FX56, DP40, FX10, HP8O0...). 3TK npomMexxyTouHbIE XIagareHTbl
ABNAIOTCH cMmecamu xrnagareHToB kateropuit HFC n HCFC, cnegoBaTenbHO, OHM NOANafaroT NOA OrpaHuYeHns,
ycTaHoBIeHHEIe Ana R22 v Taike B nepcnekTuBe LOMMKHEI OyayT ucvesHyTb. Takum obpasom, UxX Hy»KHO MCNONb30BaTb
TONBKO ANs TOro, UToOkbl NPOANUTL 3KCMyaTauuio CyL|eCTBYIOLUX YCTaHOBOK C MMHUMATBHBIMU U3 EePKKaMU.

BepHble CTUNIO U AYXY HACTOALLENO PyKOBOACTBA, Mbl Oyaem usberaTb rnyGokoi TEOPUU NPK USMNOXEHUU (MaKCUMarbHO
YNPOLYEHHOM) NPaKTUYECKMX NPOGIEM (MHOTLa OYEHb CIIOXHBIX), CBA3AHHBIX C UCMONb30BaHWEM HOBbLIX X/TafareHToB.
3HasA npupoay 3TUX NpoGriem, YuTaTenb B AanbHellLeM HallaeT cpefcTBa ANs UX NPeoAoNeHus.

A) O6wure Nnpobnembl, BO3HUKaowWwmue npu ucnosibsosaHnm HFC B HOBLIX YyCTaHOBKax

B otrnnumne ot CFC (R12, R502...), HoBEle xnagareHTel HFC He copepxat xnopa. OHM UMEIOT HYNEBOW NOTeHUunan
paspyLUEHMS 030Ha U BECbMa HE3HAYUTENBLHOE BNUAHNE Ha NapHUKOBLIN 3thhekT (NpMBOAALLUIA K NeperpeBy 3€MHOM
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atmocgepbl). OHM paccMaTpUBaIOTCH KaK OKOHYaTENBHBIE U AOSMKHEI 6ynyT ncnoyib3aoBaTbCA BO BHOBb
pa3pa6aTbIB66MbIX ycTaHoBKax. Ha cerogHa peyb UAET rMaBHLIM o6pa30M O cnepyroLmnx obnacTax UCMNorb3oBaHUs:

* R134a pomkeH okoH4YaTernbHO 3aMeHUTb R12 B 06nacTu BEICOKUX U cpefHUX TeMnepaTyp.

* R404A fomxeH okoHYaTenbHO 3amMmeHnTb R502 B obnactn cpefHUX U HU3KUX TeMmnepatyp. UTobbl ynpocTUTL Bam
XKU3Hb, 3aMETUM, YTO 3TOT XNagareHT HasbiBaloT Takke FX70 (npoussogutens EIf Atochem) nnu HP62
(npoussogutene Du Font de Nemours)!

Wcnonb3oBaHue xnagareHToB HFC nopoxpaet otaenbHblie NpoGnembl npy cGopke yCTaHOBOK U NMPU KX
obGcnyxuBaHun. 3amemum, 4mo 6o0sILWUHCME0 U3 3MuX npobiriem yxe cyujecmeoesasu c Opyaumu
Xxna@azeHmamu, Ho camoll npupodoli HFC oHu ycununucs.

* MACJIA: Mpobnema macen ABMAETCH OCHOBHOMN, NOCKONbKY Npu Maneiei ombke KOMNPEeCCop MOXET pa3pyLUMTLCS.
Ncnoneayemble o HacTosAwero Bpemenn ¢ xnagarentamm CFC (R12, R502...) n HCFC (R22...) macna coBepLUEHHO
HecoBMeCTMMHI ¢ xnagareHTamu HFC. NoaTomy komnpeccoptl, NpeaHasHaveHHbIE ANs paboTbl ¢ HOBEIMM
xnapareHTamn HFC, 3anpaBnsioTcs cneyuanbHbiM MaciioM, HasblBaeMBIM «3(UPHOE Macrioy», B OTHOLLEHUM KOTOPOro
HeobxoMMO 3HaTb criefyioLee.

* ShupHbIe Macna YpeseblyaliHO 2U2POCKONUYHbLL. Hanpumep, oHW oUYeHb GLICTPO HaCHILLalTCs BRaroi, kak TONbKO
Bbl OTKPOETE KaHUCTPY Ha Bo3ayxe. [10STOMyY KONMUYEeCTBO BOA I, KOTOPOE NONafaeT B KOHTYP OfHOBPEMEHHO C
MacroM, MOXET OKa3aTbCl O4eHb GONbLUMM.

Mockonkbky cmeck ahump +HFC +Boga MoxeT 06pa3cBLIBaTh KpaliHe ag2peccleHYIo U onacHyo ¢hmopeo0opodHyo
Kucjsiomy, Bbl 105KHBI cobniofaTe MakcumarbHele NPeqOCTOPOXHOCTU N0 HYacTu 06e3BOXMBaHUS NpuW BCex paboTax,
CBfA3aHHLIX C BCKPLITUEM KOHTYpa. OcobeHHO BHMMATENBHO crneauTe 3a cobcTBeHHON 6e3onacHOCTHIO (MNasa, pyku...),
paboTtas c 3arpsA3HeHHEIM Macriom.

[Tosmomy KaHLCMPYy C 3QbUPHBIM Mac/ioOM Hellb3s oCmaerisime OmKpbimoll Ha e03dyxe bonee 15 muHym (npederibHoe
epemsi) U Macrio, codepxaujeecs e Hell, criedyem ronHoCMelo LCNonk3oeamse (He bepume KaHucmpy Ha 25 i, ecriu
Komrpeccopy mpebyemcs 1 rl). [pedocmopoxxHocmu rno obessoxueaHLUIo rpu pa3bopke U cOopke ycmaHOo6KU OOIIKHbI
omeeyamp eceM fnpaesunam U cobrrodambcs ¢ eenuyalitieli cmpo2ocmblo.

B yacmHocmu, Hoeblll KOMIIpeccop, 3arpaerieHHblll 3¢hUpHbBIM MacsioM, [10Cmaesisiemcs o/iHOCmbio 06e360XXeHHbIM. Bo
epenmsi COOPKU yCmaHOBKL €20 8HymMpeHHUe roriocmu OOIKHbI 0CMasampCs] CO8EPLIEHHO LI3O/LPO8aHHbBIMU OMm
OKpyxatoujell cpedbl, Ymobbl LU3bexxamb 3a2psi3HeHUs Macria efla2oll, Komopas Co0epXKUMCs @ OKpyxatouleMm eosdyxe.

Korpa cGopka 3akoH4YeHa 1 FrepMeTUYHOCTE KOHTYpa NpoBepeHa, peKOMeHAYETCA OTBaKyyMUPOBaTb ero, 0CTaBnsis
BHYTPEHHWE NONOCTU KOMMPeccopa M3oNMpoBaHHBEIMU OT KOHTYpa. [nsi 8Toro HeoGxoaMMO OAWH LWTYLEep oToopa
JlaBINeHUs1 pacnorioXnTb Ha BEHTUIE BBIXOAA XUAKOCTU U3 pecrBepa (KOHaeHcaTopa), a Apyroi - Ha BcachiBaloLlem
TpyGonpoBoae (MNK1 yCTaHOBUTL MX). TOMNBKO Koraa ycTaHoBka GyeT repMeTudHa M 06e3BOXeHa, MOXHO Oy1eT OTKPLITh
BEHTUINKM KOMMpPeCccopa K OCYLeCTBUTL OKOHYaTeNbHOE BaKyyMUpOBaHUe.

Onepauyuu no eaxkyymuposaHuio OOImKHbBI IMPoL3e00LIMbCs 0COBeHHO mameribHO, a LICIob3yembie ¢ourbmpsi -
ocywumenu OOIMKHbI LMemb MakCUMaribHO 603MOXXHYHO POL3600UMeribHOCMb (MpedrnoymumernsHO C
aHmukucriomroll yHkyuel), ¥mobbi CHU3LUMb 00 MUHUMYMa OraCHOCMb ebix00a L3 CMpOsi KOMITpeccopa.

» 3¢hupHble Macsia He GonycKarom cMeuwlueaHuUsi. 3aMeTUM, YTO HEKOTOPLIE a(bUPHBEIE Macna copepxar
aHTUOKUCTIUTENBHBIE U (MNK) NPOTUBOU3HOCHBIE [O0ABKHM, KOTOPBIE YIyYLLalT XapakTepuUcTUkM Macen. OfHako
npupoga sTux [06aBoK Y pasnUYHBIX NPOU3BOAUTENEN HEOAUHAKOBA, YTO MOXET NPUBECTU K HECOBMECTUMOCTU
Macen mexay coboit. Kpome Toro, npu cMeLUMBaHUKU Macer pesynbTupyloLasi BA3KOCTb CMECU CTaHOBUTCS
HEeNPOrHO3UPYEMOM, YTO MOXET HaHeCTH yLjepd npoLeccy cMasku KoMnpeccopa.

Takum obpasom, criedyem usbezampb CMmeliLieaHUss 08yX pasnuYHbIX 3OUPHBIX Macesi, ONacHOCTL YEro NosBseTcs,
rMmaBHbLIM o6pa30M, npwv AonmBKe Macra, ga)e ecrim 3ta onaCHOCTb He3HaYUTENbHa, U Bbl UCMONb3yeTe ABa CMa304YHbIX
Macna, npuMeHeHNe KOTOPbLIX NOPO03Hb COOTBETCTBYET MHCTPYKLUUAM paapa60Tqv|Ka.

OdHako enaeHasi npobnema 3aKkyilovaemcsi 8 MoM, Ymo 3¢hupHbie Macjia oYeHb 6bICMpPo nepecmarom
cmewusambcsi ¢ HFC e npucymcmeuu maces1 dpyzozo cemeticmea. [oTeps cMELLMBAEMOCTU NPONCXOAUT
0coBeHHO GLICTPO U1, CrienoBaTenLHO, ONacHo, ecnu aUPHOE Macro 3arpA3HEHO MUHEParbHEIM MacrioM (MOBCEMECTHO
ncnonb3yemuiM ¢ R12), 1 B MeHbLUel cTeneHu, korpa pedb naet o6 ankunbeH3onsHOM Macrne (UInun ero CMecu ¢
MUHeparbHBIM), MHOraa ucnonesyemom ¢ R22 n R502 (npu HU3KMX TeMnepaTtypax ucnapeHus).
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OpHako, ecrnv CMeWMBaeMOCTb Macra U XnagareHta yxyawaeTcs, Macro, KOTOpoe HOPMasibHO
LUPKYIUpYeT B YCTaHOBKE, TEPAET BO3MOXHOCTL BO3BpalleHUA B KapTep U paspylieHuve
KOMMpeccopa rapaHTMpoBaHo!

B 3aBucMMocTy oT ycnoBuiA paboThl (NpsMoii LUK pacluMpeHusi, 3aTOMEHHLIN
ucnapuTenb, BEICOKasi UINU HU3Kaa TeMNepaTypa ucnapeHus, ncnapuTerns HaZ unu nog .
KOMnNpeccopoM, 6onblas NPOTSXEeHHOCTL TPYyOOoNpoBOLOB...) MaKcuMasbHO
donycmumoe codepxaHue MUHepasibHo20 Maciia 8 achupHOM He OOJIKHO :
npeebiwamb 1% (B HacTosILee BpeMs B NPOAaXe MMEIOTCA MHOMOYUCIEHHBIE
KOMMNIEKTHl ANS 6LICTPOIA OLEHKM cocTaBa MacrnsaHeIx cmeceld). [oSToMy peEMOHTHUK,
BCKPLIBAKOLUWIA KOHTYP, KOTOpPHIA 3anonHed HFC, formkeH 6biTb 0COOEHHO BHUMATENEH.

B wacmrHocmu, Komrnekmel MaHoMempoe, LUConb3yemble 05151 KOHmporisi daesnieHus
XrnadaeeHmos, O0IKHbI Bbimb pasnuyHbiMu 0511 kameeopull CFC u HFC ¢ mem,
Ymobbl uzbexxamep criyyaliHo20 CMeLlleaHUs1 3¢hUPHO20 U MUHeparibHo20 Macer,
KOmopkle Mo2ym ocmaeampbcs 8 coeduHeHusIx (cM. puc. 58.4).

apwpHOe Macno

* 3¢hupHoe macno siensiemcs 6onee NNoxuM pacmeopumenem, Ho obsadaem Puc. 58.4
nyswumu oquwarowyumu ceoflcmeamu, Yem cmapble Macia. 3T10 O3Ha4yaeT, YTO MeJTIKUe YacCcTulbl, KOTOPBIE paHee
NpucyTCTBOBaru B KOHTYpe B paCTBOPEHHOM BUAE, Tenepb He OyayT pacTBopsiTebcs. C Apyroi CTOPOHEI, pasnnyHble
3arpA3HeHnA CTEHOK (Harap, OKaJ'II/IHa), 6ynyT WHTEHCUBHEeE CMbIBAaTbCA, U Macro 6yﬂ6T 3alrpPA3HATBECA N YEPHETL ropasgo
6bICTpee, YeM paHbllue, €Cln BHYTPEHHAA NOBEPXHOCTE CTEHOK KOHTYpa He Obina npeaBapuTenbHO JoBeaeHa A0
6e3ynpequro COCTOAHUA.

Noamomy Kavecmeo cO0pOYHbIX pabom, 0COBEHHO rpuU MOHMaXe ycmaHOo8KU, OOIMKHO bbimb Be3yrnpeyHbiM, a camu
pabompl OOIMKHbI MPOEOOUMBCS C HEYKOCHUMEIbHBIM CobrodeHuem ecex rpasur. Hanpumep, nallka 0orpkHa
pou3eodLMbCs MorbKO 6 cpede HelimparbH020 2a3a (Cyxoll azom) 60 usbexxaHue obpa3oeaHLIss OKLIC/108.
Hicrione3syembie ounibmpbl OOIMKHbI Bbimb Kak MOXHO MOHbLUe (Ymobhbl yraerieamb 3a2ps3HeHUs]), npuydem
HacmosimernbHO pekoMeHOyemcs ycmaHoeka unbmpa Ha ecachigaioujel] Masucmparnl.

« MATEPUAINbI; Vcrionb3yembill komnpeccop 0orpkeH 6bimb npedHasHayeH 0151 pabombl Ha HFC (rmaBHbIM 06pa3om,
Korga peyb MAET 0 KOMNPECCOPE € BCTPOEHHEIM ABUratenem). Bonee Toro, otaensHblE Y3kl Takke AOIMKHBI ObITh
cneyuansHo paspaboTaHel Ana ucnonb3oBaHua coBMmecTHo ¢ HFC. PaccmoTpum, Ans yero sTo Heobxoaumo:

« [To eoamoxxHocmu cnedyem uszbezampb pe3nboebix coeduHeHUL, mak Kak monekynsl HFC umetom eopasdo
MeHbLULEe pasmMepbl, YeM MOreKyrbl mpaduLLIOHHbIX XriadazeHmos. B pesynkTaTe ycTaHoBKa, repMeTudHas npu pabote
Ha CFC (R12, R502), BnosHe MOXeT okasaTrbes «abipasoii» ana HFC. Mo 3Toil npuyumHe KOMNpeccopkl OTKPBITORO TUNa
He ocobeHHO pekomeHaytoTes ana pabotel ¢ HFC.

Mo aTol e npuyuHe MpednoymumerbHee LICIoNb308ampb pe3bboabie COeOUHEHUS, npuYeM nalky KeramesibHo
8bIMOIHAMb MPUIMTOEM C ITOBbILUEHHbBIM codepaHueM cepebpa, mak Kak makue coeOUHEeHUs] 20pa3do MeHee ropLCmble.
Ecnu ekl ece-maku ucrnonb3yeme pe3bboebie HUNNebHbie COeOUHEeHUs, pa3eainbloeka mpybok omxHa
8bINoJIHAMbLCS 0c06eHHO mujamenbHo, a pazeanbyoeaHHble KOHYbI OOJKHbI 6bImb @ NPeeocXx00HOM
cocmosiHuu (cM. puc. 58.5). TouHO maikke, eubKue wiiaHau unu mpyOku, koa0a OHU LICNOMb3yomcs, 00rmKkHbl Obimb
crieyuarnbHo paspabomanbl 0151 HFC (noekilueHHOL 2epMemuyYHOCMU, XUMUYECKU COBMECMUMBIE).

* TPB ponmxeH 6bITb NpegHa3HaveH ansa koHkpeTHoro Tuna HFC (Hanpumep, ecnu |

ncnonbayemulii xnagareHt -R134a, TPB gomkeH OblTb NpefHas3Ha4yeH UMEHHO Ans I ﬂa Her HeTt
R134a). dpyrue npuHymnel nogbopa, MoHTa)a U HacTpoliku TPB Takue e, kak ans . .
OGLIMHEIX XIafareHToB. ' s =

I _—
e ODUnbTp-ocyWwUTENb AOMKEH ObIThL cneynaneHoit mogenu HFC ¢ ropasgo 6onee l K ’
MeINKMM OUNETPOM, YTOOBI NOAXOAUTL NO pa3Mepy K HOBLIM MOJEKynam. 3aMmeTum,
UTO W3-3a NOBLILLEHHON MMMPOCKOMUYHOCTY SCUPHBIX MACen STH (PUNBTPLI-OCYLLMTENH Frp‘mm“'
3a4acTylo MMEIOT NOBLILLEHHYIO (NpUMepPHO Ha 20% NO OTHOLLEHMIO K OOBIYHBIM |
xIafiareHTam) nornoLyaroLyto CnocoBHOCTb, U XKenaTernbHO, YTOOEI OHU BLINOMHANN L Puc. S8.8

eLye PYHKUNIO aHTUKUCNOTHLIX (PUNLTPOB (HanoMnHaeMm, YTo cmeck acup +HFC
+B0Za, K COXareHuio, UMEET CKITOHHOCTEL 06pa3oBLIBaThL (hTOPBOAOCPOAHYIO KUCTIOTY, eLLye Donee paspyLUUTENLHYIO, YEM
consHasa kucnoral).
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¢ CMOTpOBOE CTeKNO AOIMKHO ObITh NpefiHasHaueHo AN paboThl B KayecTBe MHAMKaTOpa BRaXXHOCTU cneyuansHo ans
HFC, mo ecmb 6bimb 20pa30o boriee yyecmeumeribHbiM. IHOUKaTop STOro HOBOrO TUMa CMOTPOBLIX CTEKOS MEHAET
LBET B NPUCYTCTBUU ropasfio MEHLLLENO COAEPKaHWUA BNaru, YTo No3ponseT oOHapynTb OTKIIOHEHNs ropasfo paHblue
(u, cnepoBaTernkHo, BEICTpee NPUHATE Mepbl). Ecriu UHOUKamop MOMEHST OKPaCKY, HYXHO rpoeeplimb KLIC/IOMHOCMb
Macna, 3aMeHUmb e20 Mpu Heobxodumocmu U 06513amerbHO NOMEHSIMb hUTbM p-OCYLWUMerb Ha aHMUKLUCTOMHYIO
mooderb.

* TennooGMeHHUKM (MCnapuTenu, KOHAEHCATOPHI...), UCNONb3yeMEIE ¢ OOBIMHBEIMUW XITafareHTaMmu, Kak npasuno,
coBmecTuMbl ¢ HFC. NMonpaBouyHbI K03 hULUNEHT MOLLHOCTY (faBaeMLIil M3roTOBMTENEM) NPUMEHAETCA NPU UX
non6ope B 3aBMCUMMOCTM OT UCTONL3YEMOro xXNnafiareHTa.

* PaznuyHble y3nbl (perynupyloljme BEHTUMM, PyYHLIE BEHTUIW, SMEKTPOMarHWTHblE KnanaHbl,
MacrooTAeNUTENM...) OAUHaKOBBI, HO NOAGUPaTE UX HYKHO C YYETOM NONPaBOYHOIO KO3 PULMEHTa, 3aBUCSALLETO OT
Tuna xnaaareHta (Tem He MeHee, HYXXHO ObITb BHUMAaTENBHEIM, Tak Kak U3roTOBIIEHHBIE U3 HEKOTOPLIX paHee
NPMMEHSABLUMXCA MarepuasioB YNIOTHUTENBHEIE NPOKNaAKUu MOMyT OKa3aTbCs MeHee HaZlexHbIMY Npu paboTe B cpefie
HFC). >KngkocTtHble pecuBeptl Anst HFC o6bMHO 04MHAKOBEI C pecnBepamy, UCMONb3yeMbIMK AN1A APYTUX XIafareHToB.

Qbsas3arensLHbLIE NpaBuna.

* KOHCTPYKUUA XONOoAUIbHbIX KOHTYPOB AOMKHA OTBEYaTh MOHATUIO 3aMKHYTOCTU. JJONOSTHUTENBHO K NOSHOM
repMeTu4HOCTU Npu paboTe, nocrneaytoLlue onepaymm No X TEXHUHECKOMY 0OCNy>KMBaHMIO LOMKHBI OCYLECTBNATE C
MUHUManbBHOIR NoTepeli XxnagareHta. B KOHCTpyKUUKM ycTaHOBKM 06si3aTenbHO AOMKHa NpesycMmaTpuBaThbes
BO3MOXHOCTb NOSTHOrO U3BMNEYEHU U3 Hee xragareHTa (cM. pasden 57. [Npobriemsl criuea U noemMopHo2o
ucronb3oeaHuUs xrnadazeHmos).

¢ PacnonoxeHue TpyGonpoBoAoB U peannayemMele B HUX MUHMMarbHBIE CKOPOCTU LoMmMkHBI obecneunBaTth
HOopMarnbHYI0 Lupkynayuio macna (cm. pasden 37. lpobriema eo3epama macrna.).

B HacToswee Bpems ans non6opa pr6OI'IpOBOIZ|,OB noA HOBLlE XNaAareHThHl MMelTCA pac4eETHBIE HOMOMPaMMbl.

¢ [poGnembl nepeTeKkaHuUs CyL|eCTBOBarnm U Ana obbIMHBIX XNagareHToB (cm. pazden 28. [Ipobriema nepemexaHuUst
XKUOKo20 xradaseHma.). MNMockonbky xnagareHTebl kateropun HFC nMeloT CKIOHHOCTL K elye 6onee cunsHOMY
nepeTeKaHuio, Npu Ux NPUMEHEHUN peKOMeHAyeTCs oba3aTensHo obecneunBaTh SNEKTPONOAOIPEB kapTepa BO BpeEMS
OCTaHOBOK M OCTaHaBnuBaTb KOMNPECCOop € NpeBapuTensHBIM BakyyMupoBaHmem (cM. pasden 29. OcmaHoeka
X0/100UrbHbBIX KOMpeccopos). Ecnu komnpeccop ocHalleH MacnsHbIM HaCOCOM, PEKOMEHAYETCH YCTaHaBNMBaThb
MacrnsaHEIA npeccocTar.

* [loUcK yTeuek Henb3sa OCyLeCTBNATE C NOMOLLLIO ranoreHHoi namnel, Tak kak HFC He cogepxaT xrnopa (cM. paszden
15. lNouck ymeyek xnadaseHma.).

* IHCTPYMEHT [OIMKEH ObITb NPMCNOCOONEH K HOBLIM XafareHTam (KOTopble He JonycKatoT NPUCYTCTBUA MUHEPanbHLIX
Macen v xropa).

B yacTtHOCTW, HEOBXOAMMO UMETL B HANUUYMKU Habop MaHOMETPOB CO LUNaHramu, npefHa3HaqyeHHBEIMU NCKIIOYMTENBHO
ANS NCnonb3oBaHUs B yCTaHOBKaXx, 3anpaBrneHHbix HFC. BenencrBue BBICOKOR MMIPOCKONUYHOCTU 3(OMPHLIX Macern
onepayum BakyyMMpoBaHUS HEO6XOAUMO BBINOITHATL OCOOEHHO TLYaTenkbHO. [103TOMY peKOMEHLYETCA NCNOSB30BaTh
LBYXCTyNeH4YaThle BakyyMHble Hacockl. HanoMmHaem, 4To NpofomKUTENBHOCTL BakyyMUPOBaHUA MOXET ObITb
COKpalleHa BABOE TOSBKO 3@ CHET UCMONb30BaHUSA KOPOTKUX LUNaHIoB AuameTpom 3/8" (BMeCTO ANUHHLIX WaHros 1/4").

* AchupHbIe Macna Goree YyBCTBUTENBHBI K 3arpsisHeHMsIM, YeM o6LbI4HBIE Macna. MoCKOMNbKy Cpok CryxObl
KoMMpeccopa HanpsiMyto 3aBUCKT OT Ka4ecTBa ero CMasKu, aHanua Macra sBnaeTcs 3 HeKTUBHLIM CPEACTBOM
OLIEHKW COCTOSTHUSI YCTaHOBKU (Takxe, Kak aHanua KpoBU CBUAETENBCTBYET O COCTOSHAW 3[10pOBLS YernoBeka). PaHHee
oBOHapyxeHWe OTKIOHEHUIA NO3BOSIUT CBOEBPEMEHHO NPEANPUHATL HEOGXOAUMBIE MEpPHI, NPEXAE YEM CTaHET
CIULLKOM MO3LHO.

[nsa aToro AOCTaTOMHO NPSIMO B MECTE HaxOXeHUA YCTaHOBKM MPOCTO NPOKOHTPOSTMPOBaTL CMOTPOBOE CTEKITO-
VHAUKaTOP BNadKHOCTU (cneuuansHo npegHasHaydeHHed ans HFC), oueHUTb LUBET U 3anax Macrna W NpoBecTU
NPoMNaKTUYECKYI0 NPOBEPKY €ro KUCIOTHOCTM (BHUMaHWe: HekoTopble aUpHEIe Macna ¢ GONbLUMM KONMYECTBOM
NpUcagok MOryT Npu NPOBEPKE MEHATL OKPACKY Aiae B OTCYTCTBUE KUCIOT).

[N OTBETCTBEHHLIX YCTAHOBOK MIU B CriyYyae COMHEHMIA MOXeT noTpeboBaThea NOMNHEI NabopaTopHblil aHanms (¢
nomouybto getekrtopa pH nnu cuctemel DEHON, Hanpumep). Takoi aHanus, NpoBOAUMBIA PErYNSAPHO, NO3BONAET
OTCINEXNBaTb MBMEHEHMWSA OCHOBHEIX XapaKTepUCTUK Macna (BA3KOCThb, KUCIIOTHOCTL, COAEpXaHNe BOAbI, OYEHb
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TOYHO cofepaHUe MeTarnMUYECKUX YacTuL, AUANEKTPUMECKYIO MPOYHOCTD...) BO BPEMEHU U, CREAOBaTENLHO,
OYeHb 6bICTpO O6Hapy)KI/IBaTb Maneiume OTKNOHEHUs, Lenasd COOTBETCTBYIOLME
BbIBOAbI O NOCNEACTBUAX.

¢ [NMpoMbIBKy 3arpsi3BHEHHOIO KOHTYpa, Hanpumep, BCNEACTBUE CropaHns
KoMnpeccopa, Hernb3a genatkb ¢ ucnone3oBaHmem CFC R11. Ceitvyac HaumHatoT
NOABNATECH HOBLIE XUAKOCTU A1A NPOMBIBKM, KOTOPLIE HE 3arpA3HAIOT KOHTYP,
o6ecneynBaloT KaUECTBEHHYIO NPOMbLIBKY, HO TakXe UMEKT U HepgocTaTky. B
OXUZaHUU CTonb e 3hPEKTMBHOIO, HO MEHEE [LOPOrOCTOSALLENO PELLEHUS B
HacTosLLee BpeMs A8 NPOMEIBKM KOHTYpa 4acTo peKOMEHAYETCH OTHOCUTENBHO
noporoii cnoco® NPoMbIBKM 3pUPHBEIM Macnom (Mnm shupom).

¢ TpebGyetcs oueHb TOYHOE onpeaeneHue Mapku Macra u XnagareHTra,
UCnorb3yeMbIX B ycTaHOBKe. OrpOMHOE KONUYECTBO XNagareHToB 1 ux HassaHuit (FX10, R11, R12, R13, R13B1,
FZ20, R22, R23, R32, MP#, DP40, FX40, AZ50, FX56, FX57, KLEABO, KLEAG1, HP62, KLEAGG, MP66, R69L, FX70,
HP80, HP81, R113, R114, R115, R123, R124, R125, R134a, R141b, R142b, R143a, R152a, R218, FX220, R245a,
R290, R402A, R403A, R403B, R404A, R407A, R407B, R500, R502, R503, R507, R600a, R717, AC9000...), Laxe
HeMnorHoe NepeYncrieHne yxe YTOMIAET, Toraa Kak Mbl; K coxasieHuto, He rpeyeeruyteaem!

* OCOBEHHOCTU XNAOAITEHTOB HFC. B HacToswee Bpemsa ans R134a u R404A nmeeTcsa nonHelil Habop
obopynoBaHus.

* R134a sBnseTcsa nHavBuayarncHbiM BeljecTBoM (B oTrnnune oT R404A, koTophlil npeactaBnsieT cobo cmech
MHOVBMAYaNbHLIX BELECTB). OTO O3Ha4aEeT, YTo 3anpaBky R134a MOXHO NpoU3BOAUTE Kak B XULKOW (ha3e, Tak U B
rasoBoii (Mero Henb3a genatb ¢ R404A).

* R134a npepgHasHavyeH Ana NosiHOM U okoHyaTenbHol 3ameHbl R12. Ero ucnonesoBaHme QOMKHO OrpaHM4yuBaThCA
NpUMeHeHUEM Npu TeMnepaTypax ncnapeHus Boile -15°C...-20°C, Tak Kak npu 6onee HU3KUX TeMnepaTtypax ero
XapaKTepUCTUKN 3aMEeTHO YCTynaloT xapaktepuctnkam R12.

» HecmoTpsi Ha TPYOHBIW CTapT (BCEraa Henerko MeHsiTb CBOU NPUBBLIYKK), OH YK€ LUMPOKO UCTMOSNb3yEeTCs MHOTVMU
pa3paboTynKaMu U AOIMKEH pacnpocTpaHaTbes Bee Gorblue 1 Gonblue (Mo Mepe CHUXEHUSA ero LieHbl), 0COGEHHO B
KPYMHOCEPUIAHBIX 1 MOHOGIOYHBIX arperarax.

» 3ameTum, 4YTO Macca R134a, 3anpaensemas B KOHTYp, kak npaeuno, Ha 10...20% Hwke No OTHOLLEHUIO K R12 u3-3a
pasHULbl YLENBHOR Macchl 3TUX BELLECTB.

* R404A npepcraenseT coboii cmeck Tpex coeanHenuii kateropun HFC (44% R125+52% R143a+4% R134a) n
npefHasHaveH Ang 3ameHsl R502 B 6onbLUMHCTBE 0bnacTeil MCNonb3oBaHNUA NpU CpefHUX M HU3KKMX TeMnepaTypax ¢
NoyTW OfMHAKOBLIMU YCITOBUAMU (hYHKLMOHUPOBaHUS.

B oTtrnnumne ot R502, KOTOpLIV SABRSETCA Tak Ha3blBAEMOI a3e0TPONHOM CMeChIo (TO €CTb NPU UBMEHEHUWN arperaTHoro
COCTOSIHUA BefleT cebf Kak nHanBuayansHoe Bewectso), R404A aBnseTcsa NceBA0as3eoTPONHOW CMecChlo. 3TO 03HaYaeT,
YTO NpKW NOCTOSHHOM AaBIieHUN TEMNepaTypa, NPy KOTOPOI NPOUCXOAUT M3MEHEHWE arperaTtHoOro COCTOAHUSA (KMNEHUS B
ucnapurerne n KoHAEeHCaUun B KOHLEHCATOPE) MOXET UBMEHATLCA B Y3KOM JUanasoHe.

tot TeMﬂepaTyprli"l TMCTEepEe3mnC, HasbiBaeMblii MIHTEPBaNOM BO3MOHKW, «CABUFOM» UMK TEMNEPATYPOIA CKOSTBKEHUS
oObsICHSETCA TEM, 4YTO BHavane CTPEMUTCA K UCnapeHuro Gonee JNIETYYUIA KOMNOHEHT (Hanpumep, B cmecu apupa u BoAkl
ahup ncnapseTcs paHblle, Yem Bofa). bonee MHTEHCUBHOE UCNapeHne Camoro NIETYYEro KOMMNOHEHTa UBMEHAET
XapakTepUCTUKKN oCTaloLlelica cMecn (OHa O6OFaLL|66TCF| MeHee NETYYMMUN KOMMOHEHTaMM), NPU 3TOM OLHOBPEMEHHO
MEHAETCH COOTHOLLEHWE MEXLY TeMNepaTypon U AaBrieHUEM HackILLEHHOro napa.

R404A umeem aucmepesuc meHee 1 °C, ymo Moxem cyumambCs fpeHebpexxumo marnoll eenuyuHol (omkyda u
npoucxodum eao HaseaHue rceedoaszeompornHoll cmecu). OOHaKo siesieHuUe aucmepesuca mpebyem, Ymobbi
3anpaeka ycmaHoeKu ecea0a npou3seodusiachk XUokum R404A, a He 2azom, Oaxe npu Oo3anpaske.

LeilictBMTENLHO, 3anpaBka rasaom 6yIJ,ET cnoco6CcTBOBaTE BBEAEHUIO B KOHTYpP CaMoro rety4yero KOMnoHeHTa B yLL|ep6
OCTalrlbHbIM, YTO MOXET 3aMETHO MBMEHUTL XapaKTePUCTUKU pa6OTbI YCTaHOBKW.

3aMeTUM, YTO Hanuune yTeyek us obnacTei, roe xnagareHt npeacraBnAaeT coboi rOMOreHHYI0 cpeay (nepeoxnaaeHHasa
XKMOKOCTb UK NeperpeThiii Nap) He MEHSAIOT COCTaBa cMeck. Ecnun yTeuka NpomMcxoguTt us obnacTu, roe xnagareHT
HaxoAUTCHA B COCTOSHUN HaCbILLEHHbIX NapoB (CMECh XUAKOCTU U Napa), CKOPOCTb YTEUYKN KaXKA0ro U3 KOMMNOHEHTOB MOYTU
OLMHaKoBa ANns cryyas, Korga Mel MMeeM A0 C a3€O0TPONHOM Unu
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nceBfoaseoTponHo cmeckto. MNoatomy Ana R404A skcnepuUMEHTBI MOKa3anu, YTO yTeuka Takoro poga OTHOCUTESNEBHO
HE3aMETHO MEHSAET COCTaB OcTaloLelica cMmecK (K cHacThio)!

OTMETUM, YTO B OAHUX U TEX e ycnoBusax yHkynoHmnposanug R502 n R404A uMeloT NpakTUYECKU OAWHAKOBYIO
yaeneHyto maccy. CriefoBartensHo, pacxof Yepea TPB OyaeT oanHakoBLIM U 3anpaBka Toxe. HakoHel, npu
ncnone3oBaHun R404A pekomengyeTcs ycTtaHaesnmeaTb TPB ¢ BHELLHMM YpaBHUBaHUEM LaBIIEHUSA.

MNocTaBLWWKM XNagareHToB, Kak NpaBuIio, ¢ yA0BONbCTBUEM COO6LL|aT BaM BCe AONOJIHUTENbHbIE CBEAEHNA B
3aBMCUMOCTHU OT BaLUUX I'IOTp66HOCTEI7I (HOMorpammel, AuarpaMmmbl COCTOSHUSA, Pe3ynbTaThl CPaBHUTESNbHBIX
nceneqoBaHUin, COBETHI U pekoMeHgaunK...). Tak YTo He CTECHARTECH NONb30BaTLCH UX KOHCYNbTaLUaAMMN.

B) Mpobnembl, BO3HUKAKOLWLKWE B CYLWECTBYIOWNX YCTAHOBKAX C UCYE€3HOBEHUEM
xnagareHtoB CFC

Umncno ycTaHOBOK, KOTOpLIE B HACTOsILLee BpeMs paboTaloT Ha xnagareHTax kateropun CFC (R12, R502...), AoBONEHO
BHyLUMTENEBHO. TexHUYeckoe oGCnyKnBaHme 3TUX yCTaHOBOK 0653amernbHO rnompebyem, He ce200Hs mak 3aempa,
nosanpaeku. [Npn sTom Bam nmbo yaactes pasfobuite xnagareHT CFC (3annatu 3a Hero 6elueHele fieHbru), nnbo He
yaactes. U Toraa HyxHo 6yaeT npefycMOTpeTe BO3MOXHOCTL 3ameHbl CFC apyrum xnagareHTom.

Kak Mbl TONBKO UTO yBUAENM, UcnoribaoBaHue xnagareHToB kateropun HFC (R134a, R404A...) BO BHOBb CO3aBaeMbIX
ycTaHoBKax camo no cebe TpebyeT cobnogeHns MHOrOUUCIEHHEIX NPEAOCTOPOXHOCTEN N NOPOXAAET HEKOTOPLIE
npobnemel. To ecTb 3ameHa CFC Ha HFC B cyLyecTByloLell yCTaHOBKe ABMNAETCA OMeHb CITOXHOI 1 foporocTosiLei
onepayuei, n npegycmarpusarb ee Obino 6bl nerkombicneHHo. B camom dene, HyxkHo 6ydem obsizamenbHO ydanumb
u3 KOoHmypa cs1e0bi MUHepanbHo20 Macha (0515 yeao nompebyemcs: 00Ha LI HECKOMIbKO OYeHb mujamerbHbiX
POMBIBOK KOHMYpPa), YCTaHOBUTb KOMMNMNEKTYOLWUE, NpefiHasHa4vyeHHble ans pabotel Ha HFC (TPB, douneTp-ocywunTtens,
CMOTPOBOE CTEKIT0...), @ MHOrZa Aaxe NOMEHATL KOMNPECCOP.

UToObl 060MTU 3TW CINOXHOCTU, B HacTosiLee BpeMs pa3paboTaHO MHOXECTBO TaK Ha3biBaeMbIX NEePeXOaHbIX
XNagareHToB. Kaxablil N3 HMX MMeeT cBon 0CcOOEHHOCTU N NpefiHa3HayeH aAns 3aMmeHbl cyujectByowmx CFC. OgHako
HanoMUHaeM, 4YTO BCE NEPEXOLHbIE XNafareHTel ABNAITCA CMECAMU Ha OCHOBE xNagareHTa kateropum HCFC R22. To
€CTb X NPOAOIMKUTENBHOCTL XU3HW Takas Xe, kak y R22 (CHuxeHne

nNpou3BoLCTBa, HaunHada ¢ 2004 roga, U NOSIHOE NpeKpaLleHNe Npon3BOACTBa Sanpabka cmecw HCFG

K 2015 ro ny). B raaosgoi thaze

i Mapkl camoro
NETYHETD
KOMMOHEHTA

CnepoBarenbHoO, UX UCMONb3oBaHWe LOJMKHO ObITb OrpaHuyeHo H
CyLLeCTBYIOLMMIM YCTaHOBKamy, paGoTatoymummn Ha CFC, ¢ yernbio E
MaKcuMaribHo20 NMPodrieHUs CPoKa UX CrTyX6bi C MUHUMarbHBEIMK 3aTpaTamu T
LLO TeX nop, Noka ux obLyee cocTosiHWE (MNK 00beM paboT, HeoGXoAUMBIX ANS

C octag cmecM e |

' GannoMe
HHMIMEHKRNCA

VX nogaepkaHns B pabouem cocTosiHUM) ByyT onpaBabIBaThL 3aTpaTthl Ha -
NOKYNKY U MOHTaX HOBOW YCTaHOBKM, pa60Tar0LL|el7| Ha XnagareHtax Kkarteropum CocT2B CMECH
B yCTaHOBkKe o==
HFC. TaKke
WaMeHNNCA
Puc. 58.7

* icnonb3oBanue cmeceit HCFC: [1r1s1 npodneHust XUsHU Cywjecmeayroujux
ycmaHoeokK, Licrionb3yrouwjtix CFC, mbiciumcs norHocmeto omkasamecst om CFC u 3ameHUmb ux cmecsmu HCFC,
obecrieyugalolwLuMU C MakCuMaribHO 803MOXHOL MOYHOCMbIO Me e 8biXO0HbIe U 8HYMPEHHUE Nnapamempbl yCmaHo8oKk,
ymo u CFC, u criedoeameribHO, mpebyroujumu MUHUMaibHo20 obbema 0opabomokK yCmaHOB8O0K.

* MpeumywectBa cmeceit HCFC: [JornonHumernsHo K MUHUMarbHbiM nompebHocmsm e opabomke Cyujecmeyiowlx
yCmMaHO080K OCHOBHOE rpeumyLjecmeo cmecell HCFC 3akioyaemcs 6 moM, Ymo OHU CO8MECMUMbI C Maciiamu,
mpadulitioHHO ucrnone3yembimu ¢ CFC.

* 3TO CBOWCTBO Ype3BbiHaiiHO yNpoLjaeT NpoLesypy 3aMeHbl, NTOTOMY YTO YacTO MOXHO UCMONb30BaThk OOQHO W TO Xe
macrio. B kpaitHem cnyyae Hy>HO OyIET CrUTE CTapoe Macso U 3aMEHUTL €ro TEM Xe KONMYECTBOM arkurnbeH30nbHoro
Macra UM CMeckio MUHeparnbsHOro U ankunbeH3onLHOro Macna, peKoMeHAYEMEIMU NPOW3BOAUTENEM KOMMpeccopa, Npu
3TOM HUKaKoW NPOMBLIBKM KOHTYpa He noTpebyeTcs.

Hepocratku cmeceir HCFC: 3Ty cMecn uMeloT TeMMepaTypHblii rMcTepesnc (Temnepartypy CKONbXeHUs) Npu
M3MEHEHMWUN arperaTHoro COCTOAHMA (U3BECTHOE NMOHATUE MHTEpPBara BO3roHKU NpuMeHuTensHo kK R404A packpbITo Hamm
Bbilwe). OpHako ns HCFC sToT ructepesmnc BoBCE He ABNAETCA NPeHEOPEXMMO MarbiM, NOCKOSEKY ANA HEKOTOPLIX
nepexofHeIX cMeceit, 3ameHsawmnx R12, oH moxeT npesbiwaTh 8°C (4Nna cmecei, 3ameHsowmx R502, oH, Kak npaBuno,
meHee 2°C).
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lNoamomy 3anpaeka unu 0osarnpaeka ycmaHoeok xrnadazeHmamu HCFC dormkHa obsisameribHO rpoeodumcsi moribKo 6
Xudkoli ¢pase (cm. puc. 58.7).

Mpun paboTe ¢ Takumm cmecaMn XONOANIbLUMK HEe CMOXET ONpefendTe TeMmnepaTypy XNnafareHta B ucnaputene unm
KOHAEeHcaTope No NokasaHUsiM MaHoMeTpa (Kak oH Mor aTo fenate npu pabote ¢ R12, R22 n R502) no npuynHe
HEeo[HO3Ha4YHOCTU COOTHOLLEHUS «AaBrneHne-TemnepaTtypa» us-3a U3BeCTHoOro TemneparypHoro rucrepesinca.

CnepoBaTenbHo, HYXXHO UMETb B pacnopsixeHnn TabnuLbl NPousBoauTens (Unu cneynansHyio NIMHerky ¢
HoMorpaMmamy, YTo Goree yLoOHO ANS MOHTaXHOI Nrolagky), Aallue pasnuyHble 3aBUCUMOCTU MeXay AaBreHuem u
TemnepaTypHoli ANA UCNoNb3yeMoii cmecu.

OO0dHako npu GaHHOM OaesieHUU U3-3a memrnepamypHoO20 aucmepesuca mabnuuybl (unu ruHelKa)
Oarom OGee pa3HbIx memiepamypbl: Mo4YKy pocbl Op u memnepamypy eckunaHusi e.

Touka pockl ykasblBaeT TemnepaTypy NapoB B KOHLe ucnapeHus unm B Hayane kongeHcauum (100% napos 6e3 Bcskoro
neperpesa). I HaoGopoT, Touka BCckunaHua npefcTaBnaeT coboii TemnepaTypy XMAKOCTU B Hayarne ncnapeHus unm B
KoHLe koHaeHcauum (100% xupkoctn 6e3 BCAKOro nepeoxnaxaeHus).

UTobbl He cOuBaTb PEMOHTHMKA C TONKY 3TO HEMHOIO cneynduyeckoil TepMUHororme, cpaeHum paboty Ha R12
(rmctepesuc paeeH 0°C) ¢ paboroii Ha cmecn HCFC, koTopyto Mbl 6yaeM HasbiBaTb «X» U TMCTEpEe3nNC KOTOPOW paBeH,
Hanpumep, 7°C (ANsS makcumansHoro ynpoleHmsa dynem cumTaTb NoTepy AaBreHns B ucnapuTene paBHEIMU HYITIO).
DanHble no R12 n emecn HCFC»X» npvBegeHbl B Tabn. 58.1.

Ta6n.58.1

R12 CMECb HCFC «X»
Pabc O©"kunerus ©"pocbi(napbi) @ecKunaHusa/xuoKkocmp!
2,5 bar -6°C -4°C -11°C

Ha cxeme puc. 58.8 npusegeHtl ucnaputenu, sanutele R12 n HCFC «X».

Mpy gaBneHnn Ha Bbixoae U3 ucnaputensa (maHometp HL) 1,5 6apa (To ecTb 2,5 abc) TemnepaTypa kuneHus R12 paeHa -
6°C. 370 03HavaeT, YTo NAPOXULKOCTHas CMeCh B UcnapuTerne B TeYeHWe BCero npoLecca UcnapeHust XuLKocTu
ocTaetcd npu TemnepaTtype -6°C.

OgpHako B cnyvae ecmecn HCFC «X» npu Tom e faBreHnn Ha BhIXOAe U3 UcnapuTensa Ha BXxofe B Hero (B Havarne
ncnapuTens) XuakocTb UMeeT Temnepatypy okoro -11 °C (©BckunaHums), nocteneHHo NoBLILLasach Mo Mepe UcnapeHms

~6°C -11°C

1.5 Gap
o
-6°C 0°C -41°C +2°C
Meperpes 6° C Neperpes 6° C
Puc. 58.8

W NPOABWXEHUS B UCTapuTene, YToObl B KOHLie Hero LoCTYb TemnepaTypbl -4°C (©pockl), Koraa ucnaputcst NocneaHss
Kannsi XXULKOCTU.

B oboux cnyyasix nocne atoro TemnepaTtypa NapoB Ha BLIXOAEe U3 UcnapuTens NoBLILLAETCA B pe3ynbTaTe OfHOTo U Toro
e neperpesa (3aeckb 6°C), poctTmraemoro B Mecte KpenneHus TepmobannoHa TPB.

PaccmoTpum Tenepb, YToO NPoCXoanUT B koHaeHcaTope (cM. Tabn. 58.2 n puc. 58.9).
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Tabn. 58.2

R12 CMECE HCFC «X»
Pabe Orunenisn Bpocui (napet) (O'scxunanin (xcuoxocniv]
11 bar 45°C 50°C 43°C

40°C 45°C 38°C 43°C
Nepeoxnaxaexve 5° C [Mepeoxnaxgenme 5° C

Puc. 58.9

Mpy gaBneHun Ha Bxoae B koHaeHcaTtop 10 6ap (To ecTb 11 6ap. abc), nokasbiBaeMoMm MaHoMeTpom B[, Temnepatypa
KoHAeHcauun R12 paBHa 45°C. 3T0 03Ha4aeT, YTO NapoXMAKOCTHaa cMeck R12 ocTaeTcs npu Temnepatype 45°C B

TeYyeHne BCero npoLecca KoHaeHcalun.

OgpHako B cnyvae cmecn HCFC «X» npu TOM e faBreHnn TemnepaTypa NapoXuaKkoCcTHON CMeCcU B Havarne
KoHAeHcaTopa cocTaBnsaeT 50°C (Bpockl), a fanee No Mepe NPOABUXKEHUS MO KOHAEHCATOPY M NPOLOSTKEHNA
KOHAEeHcaLMu nocTenerHo nagaeT, fgocturan 43°C (BBckun.), koraa CKOHAEeHCUpYETCH NoCcnNeaHan Monekyna napa.

Mocne aToro B 060MX cryqasix CKOHJZ.eHCUPOBaBLLIAACS XUAKOCTb NepeoxnadaaeTcsa Ha ofHy U Ty e BenuuuHy (3aeck 5°
C) o Tex nop, Noka He A0AEeT [0 BbIXOAa U3 KOHAeHcaTopa.

Ha puc. 58.10 nokasaHo, kak none3oBaTeCs cneyunanbHOW NMMHENKOW ¢ HAHECEHHBIMU Ha Hee HOMOorpaMmMamMu «faBneHune-
TemnepaTypa», NporpafyupoBaHHOl B eAUHMLax U30EITOYHOIO iaBNeHUs.

3anomHume, Ymo e csyvae XxnadazeHma c 6onbUWuM aucmepe3lUcoM fnepeepee napoe HYy>XHo oyeHUeamb nNo
OMHOWEHUI0 K MOYKe pocki (nap), a nepeoxna)KOEHue JKUOKOCMU IO OMHOWEHUI0 K MOYKE @CKUINaHUSs

(»xudkocms).

Mpu paboTe ¢ xnNagareHToM «X» HEOMNbITHLIN PEMOHTHUK MOXET NOCYUTaTh, YTO NeperpeB NOBLILLEH, Tak Kak COCTaBnseT
2-(-11)=13°C BmecT0 6°C Ha caMmOM Jerne, Un nepeoxnaxieHune noBLILLEHO, Tak Kak cocTaBnsaeT 50-38=12°C BmecTo
5°C Ha camoM Ziene, 1 Ha OCHOBE HEOOLIYHEIX AJAaHHBIX CTPOUTEL NPEANONOXEHUA O HEUCNPaBHOCTSIX.

NuHenka vnaBneHUe-TeMNepaTypan

15 10 Bap A
napos
-6 45
*C R12
| ‘_-?\ 50 N !"Iaphl R aXp
q_ 7 ¢ uma)
=11 ( 43\ e )Igzmmmﬁ
GAD
N {BCKMnAHWa)

Meperpen =42 - [-4}=6"C
Mepeoxnanaoxwe MIG =43 - 3B =5°C

Puc. 58.10
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OOdHako OH MOXem mak:Ke NocYumama, YImo nepezpee 3aebilieH, 8 Mo epeMs] Kak KoMIpeccop «2siomaemy
KuOKoCcmb, UJIU YMO nepeoxiiax0eHue HopMasbHoe, moada Kak oHO pasHo Hyo. Tak uTo,

O6ynbTe 0co6eHHO BHUMAaTENBHLI MU paboTe ¢ STUMMW XUAKOCTAMU U pacciuThIBaiTe Ha NpMobpeTeHUe onbiTa Ux
akcnnyaTtaymm!

NMPUMEYAHUE: Ha npakTuke Ha Bbixoge U3 TPB yxe nmeetca napoxmgkoctHasa cmeck (nopsgka 80% xumakocte +20%
napa ana 60MbLWMHCTBA YCTAHOBOK). 3TO 03HAYaET, YTO pearnbHO TeMNepaTypa BCKUNaHwua focTuraeTca eHympu TPB.
CnepoBatenkbHo, TEMNepaTypa Ha BXOAE B UCMapUTENb BhILLE, YEM TEMMNepaTypa BCKUMaHWSA, YTO NMPUBOAMT K CHIDKEHMIO
LENCTBUTENBHOIO rmctepesunca (cm. puc. 58.11).

Bonee Toro, notepu AaBreHns B UCnapuTerne CHUXaloT laBrneHune 100 50 0
XIafiareHTa Ha BLIXOAE U3 UCNapUTEnNS, a crnefoBaTernbHO yMeHbLUIAETCA U 1 1 | Y% MROKOSTH
€ro TemnepaTypa (oeilcTBMTENBHAA TOYKa POCHI HUXE, YEM

TeopeTUYeckas), YTo TakkKe NPUBOAUT K yMEHBLUEHWIO LEACTBUTENBLHOIO > ! « *C
rmctepesunca. Takoe ABOWHOE YMEHbLUEHWE NPUBOAMT K TOMY, YTO Bc'" T -4
XNafareHTbl ¢ HeBOMbLLMM FUCTEPE3UCOM MOXHO CUUTATD i onka pockl
KBa3na3eoTPONHLIMU (Hanpumep, nepexogHuie cMecu ansg sameHel R502).
OpHako nepexofHule cMmecn ansa aameHbl R12 obnagatoT ropasgo 6onee

Brixon wa TPB

)
3Ha4YUTENbHEIM rMcTepeancom (oo 8°C), npeHebperaTb KOTOPLIM N N
OefeTEMTENEHLIR
HEBO3MOXHO. rWETepeavic
Pwc. 58.11

C N0 ex1 vaneseo0b0s 10BaHUA CTAHOBOK MO
cmecu HCFC

Mpexae Yem npepycmaTpuBaTe NepeobopyoBaHne YCTaHOBKW, HEOOXOAMMO NpeiBapUTENBEHO OYEHb CEPLE3HO U3YYUTL
¢huHaHCoBbIE N TEXHMYECKNE BO3MOXHOCTM Takoro nepeobopyaoBaHms. Hanpumep, B KaKOM COCTOAHWMU HaxoLUTCA
ycTraHoBka? CKONbKO BpEMEHW OHa 3KcnyaTupyetcsa? HopmanbHo nu oHa pabotaeT? Kakne xnagareHTel MoryT ObiTh
MCNonb3oBaHbl C YCTaHOBNEHHBLIM KoMnpeccopom? Kakoi nepexoaHtlil xnagareHT HCFC BeiOpaTh? KakoBa BenuunHa
3anpaBsku CFC B yctaHoBky? Kakoii npeactont obtem paboTt? Kakne gononHuTenbHble 3aTpatbl NoTpebyoTea ans
nepeobopyaoBaHUsi YCTaHOBKUW HenocpenctBeHHo noa R22? Unn nog xnagarenTol HCF (R134a, R404A...)?

Koeda pelwueHue 0 nepeocbopydosaruill ycmaHO8KU NPpUHSMO U eblbpaH repexodHeill xnadazeHm HCFC, Heobxo0umo
6ydem criedoeamb nipoyedype, rnpednucaHHol uszomosumernem KoMpeccopa (L3-3a npobnem cMasku, Komopble camu
o cebe Moaym riepesectlimb ece ocmaribHbie rpobriembl) U nNpouseodumernem Ho8020 xriadazeHma (Komophbill 8
coeepLueHcmee 3Haem ceoko NMpodyKULIIo).

Ina cBegeHus mMbl npoBoAuM Hanbonee obLyyto nocnenoBaTenbHOCTL AeCTBUIA Npy NepeobopyaoBaHUKM yCTaHOBKM (OHa
MOXET NpeTepneBaTb U3AMEHEHUA B 3aBUCUMOCTU OT TUNa NepBoHaYarbHO 3anpaeneHHoro xnagareHta CFC u
BbIOpaHHoro Ansa 3ameHbl xnagareita HCFC).

1). Hy>HO cocTaBuUTb NepeyeHb 3HaueHmnil pabounx napamMeTpoB YCTaHOBKU Npu paboTe Ha CyLLECTBYIOLLEM XIafareHTe
CFC (Kak MMHMMYyM: fiaBrieHne, TeMnepaTtypol, Neperpes, nepeoxnaxaeHue, AO ncnaputens n KoHgeHcaTopa,
noTpebnaemelii TOk). B criydyae o6Hapy»eHWA OTKITOHEHUIA, X MPUYUHY HeoOXxoAMMO 0bA3aTenEHO YCTpaHMTe A0 Havana
nepeobopyz,0BaHUs, NOCKONbKY YyAEec, Kak NpaBuro, He OBIBaET, M NpW Nepexofie Ha HOBLIA XNagareHT OHU HE NCYE3HYT.
OuyeHb BaXXHO AOOHTLCA, YTOObI YCTAaHOBKA Oblna abcontoTHO repMeTHYHON (KOHTYP, KOTOPbIN KaXaylo Heaernto
HY)KHO A03anpaBnsATb, AOIMKeH ObITb OTPEeMOHTHpPOBaH). VHaukaTopa BnaXHOCTU BHYTPY CMOTPOBOMO CTEKMa AOIMKEH
noKasbIBaTb, YTO KOHTYP CyXOW, a KOHTPOSkb KACIOTHOCTU Macria KoMNnpeccopa [OrKeEH CBULETENBCTBOBaTE 00
OTCYTCTBUW KUCIOT (HACTOATENBHO PEKOMEHAYETCH NPOBECTU NOSHLIA aHanua KOMMNPECCOPHOro Macra).

2). Nocne 3akpbiTUs BEHTUNA BbIXOAa XMAKOCTU U3 pECMBEpPa M NEPEKaYKn BCEMo XNafareHTa B XUAKOCTHOI pecrBep
Hy>HO OyaeT cnutb CFC, Ana SKOHOMUM BPEMEHMU XernaTernbHO B XUAKOIR dhase (cM. pasden 57. [Npobrembl criuea U
108MOPHO20 LICI0NMb308aHUs xrtadazeHmos.). [ocne oTKavyku U3 yCTaHOBKM OCTaTKOB XNafareHTa, HaxoaaLuxcs B
KOHTYpe B rasoBoii hase, Hy>»HO 6yeT B3BECUTL BECE CINUTLINA XNagareHT (pe3yneTaThl B3BELUMBAHWA NOHaA00ATCA Ham
Npu BLINMONTHEHUM ONEpPaLMii, N3NOXEHHbIX B NYHKTE 4). HakoHeL, MOXHO cnuTk Macrno, cobniofan npaBuna obpalleHus ¢
OGBIMHEIMY Macnamu.

3). 3anuTb cBexee Macno B KOMNpeccop (B COOTBETCTBUM C MHCTPYKLUAMU paspaboTymka KoMnpeccopa) B TOM Xe
KOIMYECTBE, KOTOPOE ObINO CNUTO NPU BLINOSIHEHWUMW onepaLuii, nepeuucneHHelx B N.2. HyxHo ByaeT Takke NOMEHATb
uneTp-ocyLlLMTENE (PEKOMEHAYETCA YCTaHOBUTE (OUMNBETP Ha BCacklBaloOLLEe MarucTpany komnpeccopa), a 3aTeM O4YeHb
TLaTenbLHO OTBaKyyMUpPOBaTb KOHTYP, YTOOLI Kak MOXHO ny4lle yaanuTb u3 Hero nobble cnegbl CFC (3aMmeHsowuit
XNafareHT yxe ABNAETCH CMeChHo, Tak He Byaem fobaenaTe B Hero ewye u CFC!).

4). Mocne 3Toro MOXHO HavyMHaThE 3anpaBKy HaxoAsLeics nod BakyyMOM yCcTaHOBKY cmecbio HCFC obsa3aTtentsHo B

XUAKOW haze. B 3@aBUCUMOCTU OT xNnafareHTa Hy>Ho OyA€eT 3annTb B KOHTYP, XenaTenbHo Yepes XUAKOCTHY0

Maructpans, nopagka 70...80% oT macchl cnuToro paHee (cM. n.2) xnagareHta CFC, a 3aTemM 3anyCcTUTL KOMMNPeCcop.
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3AMETBTE, UTO TPB HE MEHAETCA, HECMOTPA HA SAMEHY XNAOATEHTA.

Tak, TPB ons R12 MoxeT ObITb UICNONb30BaH B yCTaHOBKe, 3anpaBneHHon FX56. TouHo Takxe TPB ana R502
MOXeT paboTarb B yCTaHOBKe, 3anpaBneHHoin FX10 nnu HP80.

370 BMornHe HopmarnkbHO, MOTOMY YTO TEPMOAVMHAMUYECKUE XapaKTEPUCTUKN NEPEXOAHLIX XTafareHToB 04eHb Bnmnakm K
xapaktepuctukax CFC, n Takum obpasom cneyunancHulii TPB He TpebyeTca.* Bo Bpems nepuofa BuiXxofa YCTaHOBKU Ha
HOMWHarbHLIA pexnm Heobxof Mo 0cobeHHO BHUMAaTENEBHO HabroaaTtk 3a 3Ha4YeHUeM neperpesa ¢ TeM, YTOObI
NoALEPXKNBaTL €r0 B NPUEMIIEMEIX Npefienax (B YacTHOCTH, obpallaTe BHUMaHUE Ha HefonylleHUe rapoynapos!).

NMPUMEYAHUE. bynbte ocTopoxHbl! MOXET crnyumnTbea Tak, 4To TPB ana R12 okaxeTcs B cocTaBe yCTaHOBKM,
pabotatoujeit Ha R134a unu TPB ang R502 6yaeT ycTaHOBNEH B KOHTYpe, 3anpaeneHHom R404A. Ecnu sTo npousoiger,
aBTOp XenaeT BaM (Takke, Kak U yCTaHOBKe), YToObI NpupoAa XnagareHta Oblna ycraHoBrneHa kak MOXHO ckopee!

B 3aBMCMMOCTM OT UCNOMB3YEMOrO NEPEXOAHOrO XIiafareHTa (M ero TemnepaTypHOro rmcrepesnca) MOXeT
notpeboBaTECA HACTpOiika NeperpeBa, a MHorga u cMeHa conna TPB (nocTaBLyuWK XnafareHTa 4acT BaM BCE HYXHblEe
cBepneHust). HakoHel, ecnu noTpebyeTca gosanpaBnTb YCTAHOBKY, 0esfamb 3mo HY>XXHO ecea0a morbKo & XUOKoL ¢hase.

OYEHb BAXXKHO: XnagareHt HP80 (npoussogcteo Du Pont) cogepxnt 38% R22, 60% R125 n 2% R290 (nponaH).
XnagareHnT FX10 (nponaBoacteo Atochem) copnepxmnT 45% R22 n 55% R134a. XoTS X XMMUYECKWIA COCTaB CYLECTBEHHO
OTNMYaETCA, KaXablil U3 3TKX 2 XNagareHToB ABMAETCH NepeXoHOl CMechbio Ana 3ameHbl R502.

HeTpygoHo poragartbcs, UTO HM B KOEM CIyvae Henb3sa cmelumBaTth Mexay coboit HP80 n FX10!

BHUMAHUE! PA3NNYHBLIE MEPEXOOHBIE XNAOATEHTBI ABNAKOTCA CMECAMU
MHOMBUOYATNBHBIX BELLECTB. KAXObI NPOVN3BOAUTENb UCMONBIYET PA3HLIE
NHOMBVOYATbHBIE BELLECTBA B PA3NTMYHBLIX MPOMOPLNAX. NMO3TOMY HUKOIOA
HENb3A CMELUVMBATbL 3T XNAOAMEHTEI MEXXOY COBOMN.

5). B kOHUe npolenypbl NepeoGopynoBaHus criegyeT NPoBEPUTL HACTPOMKY 3afatolyeli annapaTypbl (TepMocTaThl,
npeccocTaThl) U NPeAOXPaHUTENBHEIX YCTPOWCTB, OCywjecmeums MOUCK 603MOXHbLIX ymeyeK U 06513amesbHO
npomapkupoeame ycmaHoeKky (yKkazae mun xnadaz2eHma u MapKy Macna).

MepeyeHb 3Ha4eHWiH OCHOBHBIX pabo4ynx NapameTpoB nocne nepeobopyfoBaHWA NO3BOSIUT BaM BLINOSHUTL OGLEKTMBHOE
CpaBHeHWe Nosy4YeHHbIX pe3ynbTaToB. Kak npaBuio, pekoMeHAYeTCA Talkke OCYLECTBUTL NPOMUNaKTUECKMIA KOHTPOMb
XapaKTePUCTMK Macrna ¢ Lernbio NpeaynpexaeHnst NocneayoLmx OTKIOHEHWIA.

lNMepBOe U3paHMe HaCTOSIWEro pyKoBoACTBa HacuuTtbiBano 277 crpaHuu. Ero
nepepaboTka un oononHeHmne noTpedoBanmn cotTeH yacoB padoTtbl. Ecnu Bbl agymaere,
YTO AAHHbLIN TPYA OKa3arsiCA Nosie3HbIM U YTO PYKOBOACTBO MOXET NPUroautbCst Npum
peMOHTe, pacckaxure 06 3Tom Apyrum n npuodpetute ero. 3apaHee Bam
6narogapHbl.

3T0 HOBOE PYKOBOACTBO PEMOHTHUKA cneLyanbHO NpeaHa3HauyeHo AN UCNONb30BaHUsA ¢ obyyalowmmm
nporpammamMmu Frigodep, Frigodiag (a Bckope u Frigolec). Ecnu Bbl MOXeTe Bocnonb3oBatbcs PC-coBMeCTUMbIM
KOMMNbIOTEPOM, 3anpocutey Hac GecnnaTtHylo 4EeMOHCTPaLWUOHHYIO AUCKETY, UINMIOCTPUPYIOLLYIO BO3MOXHOCTHU
3TUX NporpamMm, Nocrnas 3anpoc No noyte unu no daxcy. Bol He noxaneete 06 aToMm.

129347 r. Mockea N1-347, OCTPOB

Mpum. peq. He Bce cnelmanncTel cornacHbl ¢ STUM MHeHneM. Hanpumep, Danfoss npoussogut cneyunansHele TPB ans
cmecelt HCFC, npegHasHauyeHHbIe AN KaxAoin KOHKPETHOR Mogenu.

Bbl npounu oaHy U3 Ny4YLMX KHUT No paboTe € XoNoAnNbHLIMU YCTaHOBKaMU,CKaXXuTe cnacmbo TeM KTo caenan
AN Bac 3NEKTPOHHYI0 BEPCUIO 3TOro Nofe3Horo nocoous.
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