denepanbHoOe areHTCTBO Mo pbIBONOBCTBY
BEFAP® ®I'bOY BO «KI'TY»
KanuHuHrpaackuin MOpcKon pbioonpoMbILLNEeHHbIN Konneax

YTBEepxaaro
Bpuo 3amectutens HavanbHuKa Konnempxka
no yyebHo-MeToauyeckon paboTte

M.1O. HuknwuH

=) AOKYMEHT MOAMUCAH
- QMNEKTPOHHOW MNOAMNCHIO

[ D171818D8368!
Briageneu: HUKMLUVMH MUXAWI OPLEBIY
[eiicTauTenen: ¢ 13.02.2026 4o 09.05.2027

MM.01 BEQEHUE MPOLIECCOB NO TEXHUYECKOW 3KCIMITYATALIUM,
OBCIJTYXUBAHUIO U PEMOHTY XONOAUITIbHOIO ObOPYAOBAHUA

MeTogmyeckoe ykasaHue no KypcoBow paboTe no cneumanbHOCTU

15.02.06 MoHTax, TeXHMYeCKasa IKcnsyaTauua U PeMOHT XONoAUITbHO-KOMMNPECCOPHbIX

n TenyIoHaCoOCHbIX MallnH N YCTAaHOBOK (I10 OTpaC.ﬂﬂM)

MO-15 02 06-MOK 01.01.KP

PASPABOTUUK MpogHuk [.B.
SABEQYIOLWWMA OTOENEHVEM HuknwmnH M.HO.

o PASPABOTKN 2026




KMPK EFAP® ®I'E0Y BO «KI'TY»
MO-15 02 06-MIK BEJEHWVE MPOLIECCOB MO TEXHUYECKOW SKCMIYATALMNA,
01.01.KP OBCITYXUBAHUIO N PEMOHTY XOJIOAUNTIbHOIO OBOPYOOBAHUA | C.2/52

MeTogunyeckoe nocobue coctaBfeHO B COOTBETCTBMM C paboyen nporpaMmon npouns-
BOACTBEHHOro Moayns «BepeHne npoueccoB No TEXHUYECKOW 3Kcnnyatauuu, obcnyxuea-
HUIO U PEMOHTY XONoAunbHOro obopygoBaHus» Ana cneuyunanbHocTn 15.02.06 “MoHTax,
TEXHUYEeCcKas aKcnryaTaumsi 1 PEMOHT XONOAUITbHO-KOMMNPECCOPHbLIX MalUMH U TEMfIoHacoC-
HbIX YCTaHOBOK (MO oTpacnam)’. Bpewmsi, oTBegeHHoe paboyen nporpaMMon Ha KypcoBoOe
NPOEKTUPOBaHNE B paMKax ayaAnTOPHbIX 3aHATMI, cocTaBnsaeT 30 y4yebHbIX Yacos.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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BBegeHue

O6bwan xapakTepucTuKa, Ha3Ha4YeHne U NPUMeHeHue XonoAuNbHOW YCTaHOBKMW.

KomneTeHuun npodeccuoHanbLHOU AeATeNbHOCTH.

MckyccTBEHHBIV X0nog cTan OgHUM M3 OCHOBHBIX TEXHOMOMMYEeCKMX CpeacTs npu nNpo-
N3BOACTBE MPOAYKLMKN BbICOKOrO KayecTBa, Tak Kak C ero nomoLllbio obecneynBaeTcs ObICT-
pas o6paboTka pbibbl 1 MOPENPOAYKTOB HENOCPEACTBEHHO NOcne ux Aobblun, a 3atem anu-
TenbHOE XpaHeHne NonyyYeHHOM NPOAYKUNN.

XonoaunbHasi ycTaHoBKa NpefcTaBnseT cobon KOMMNEKC XONOAUNbHbIX MaLUWH, TeX-
Honornyeckoro obopyaoBaHusi, TpybonpoBogoB, TPHOMOB M OPYrnX YCTPOUCTB, obecneymBa-
OLLIMX NPON3BOACTBO MCKYCCTBEHHOMO XOS0Aa.

XonogunbHas yCTaHOBKa BKMOYAET TEXHUYECKME SNEMEHTbI, MPM NOMOLLM KOTOPbIX
OCYLLECTBNAETCS NepeHoC TENMOTbI OT Cpefbl C HA3KOW TemnepaTypon k cpeae ¢ bonee Bbl-

COKOWM TemMnepaTypon 3a cyeT notTpebnsaemMon npm aTOM SHEPIUN.

[anee Bo BBeAeHMU OaTb KpaTKyl XapakKTEPUCTUKY CydHa, B KOTOPOW pacKpblBaloT
crneayouime gaHHble:

- TN CyaHa 1 ero paclmndpoBka;

- pa3mepbl cyaHa;

- CyMMapHasi MOLLIHOCTb rMaBHbIX ABUraTenein;

- OCHOBHbIE XapaKTEPUCTUKM CyAHA U CyJ0BOW XONOAMUITbHOWN YCTaHOBKY;

Kpome aToro ykasatb Anisi Yero npefHasHa4yeHo CyaHO 3aJaHHOro Tuna u ykasaTb Ka-
Kne noTpebuTenu xonoaa MMeTCS Ha CyaHe.
B 3akntoueHnm Heob6XoAMMO OnNpeaennTLCS B COOTBETCTBUM C 3aaHMEM, KaKyt XOo-

AVMbHYO YCTAHOBKY HE06X0AMMO CrpOoeKTMpoBaTh.

[aHHble MeToamyeckoe nocobue NoAroTOBIEHO C LiENb0 OKasaHWs OpraHn3aunoHHON
N METOONYECKONM NMOMOLLM 0BYy4YaloLMMCS  MPU BbINOMTHEHWUW KYPCOBOW paboThl.

BbinonHeHne kypcosoi paboTtbl CNOCOBCTBYET hopMUpOBaHUIO Yy obyyatouyca
cneaywmx 95IeMEeHTOB KOMNETEHLMIA:

OK 1. BblbupaTb cnocobbl pelleHust 3aaad npodeccnoHanbHon AeaTenbHOCTM Npu-
MEHUTENBHO K Pa3fNYHbIM KOHTEKCTaM.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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OK 2. Wcnonb3oBaTb CoBpeMeHHble CpeacTBa MOMCKa, aHanu3a u uHTepnpeTtaumm
MHopMauuKn, N MHAPOPMALMOHHbIE TEXHOSOMMKU AN BbIMNOMHEHUA 3afay npodeccuoHarnb-
HOW OeATernbHOCTHU.

OK 3. MNMnaHupoBaTb 1 peanu3oBbiBaTb COBCTBEHHOE NPOGECCMOHANBHOE U NINYHOCT-
Hoe pasBuTMe, MNpeanpuHUMaTeNibCKy OesATeNnbHOCTb B npodpeccuoHanbHon cdepe, uc-
nosib3oBaTb 3HAHUA NO (PUHAHCOBOM FPAMOTHOCTU B PA3NIUYHbIX XXU3HEHHbIX CUTYaLMsIX.

OK 4. SdhdekTnBHO B3amMoaencTBoBaThb 1 paboTaTb B KONNIEKTUBE U KOMaHAE.

OK 5. OcyuwlectBnsaATb YCTHYK MNUCbMEHHYK KOMMYHWMKauuio Ha rocyaapcTtBeHHOM
A3blke Poccunckon depepauunu C y4eToM ocobeHHocTeNn coumansHoro
N KyNbTYPHOro KOHTEKCTA.

OK 6. lNposaBnaTb rpaxgaHCKO-NaTPMOTUYECKYIO MO3ULNI0, OEMOHCTPMPOBATbL OCO-
3HaHHOEe NoBedeHWe Ha OCHOBE TPaAULMOHHbIX 0bLLeYenoBeyYecknx LeHHOCTEN, B TOM YuCne
C YY4E€TOM rapMOHU3aLMN MEXHaUMOHAsbHbIX U MEXPESMrMO3HbIX OTHOLIEHUN, NPUMEHSTb
cTaHOapTbl aHTUKOPPYNLMOHHOIO NOBELEHWS.

OK.7 CopgencrteoBaTb COXPaHEHMNIO OKpYXXaloLWEn cpeabl, pecypcocbepexeHmnto, npum-
MEHSATb 3HaHMA 06 U3MEeHeHuW KnumaTta, NPUHUMNBI BepexnnBoro NPou3BoAcTBa, addek-
TMBHO AENCTBOBATb B Ype3BblHaNHbIX CUTYaLMSIX.

OK. 8 Ncnonb3oBaTtb cpeacTBa punandeckon KynbTypbl 4151 COXPAHEHNSA U YKpenneHus
3[0pOBbA B npouecce NpodeccuoHanbHOM AeaTenbHOCTM U noaaepXaHna Heobxogmmoro
YPOBHS (O13NYECKON NOArOTOBIIEHHOCTN.

OK. 9 Tllonb3oBaTbca NpodecCUOoHaNbHOM AOKYMEHTAUMEN Ha rocyaapCTBEHHOM
N UHOCTPAHHOM $i3blKaX.

npoghbeccuoHarbHbIX KomrnemeHuud coanacHo ®OC Crl10

MK 1.1 OpraHun3oBbliBaTb 1 OCYLLECTBNATb TEXHUYECKYHO SKCMnyaTaumio n obcnyxmusa-
HWe XonoAnNnbHOro obopyaoBaHuUs.

MK 1.2 MNMpoBoauTb ANarHOCTUKY, OBHapyXunBaTb HeMcnpaBHyo paboTy XONoANNLHOro
obopynoBaHus, NpMHUMaTb Mepbl AN YCTPaHEeHUS U NpeaynpexaeHnsa 0TKasosB 1 aBapui.

MK 1.3 BbINOMNHATbL KOHTPOMb, aHanM3 1 oNTUMU3aumnIo PEXMMOB paboTbl XONOANSbHO-
ro obopynoBaHusi.

MK 1.4 OpraHn3oBbIBaTh U OCYLLECTBNATL PaboTbl MO PEMOHTY XONOAUITbHOro obopy-
A0BaHus.

MK 1.5 OpraHnsoBbiBaTb M OCYLLECTBIATE MEPONPUATUS MO OXpaHe Tpyaa Npu TEXHU-

YeCcKoW aKcnnyaTaumm, 06CnyXMBaHMIO N PEMOHTY XONOAUINbHOrO 060pyAOBaHMS.
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B nocobun nsnoxeHol BONPOCHbI OpraHM3auumn BbiNOSTHEHUSA KypcoBOW paboThbl, Tpebo-
BaHWs K coaepkaHuto, obemy n odopMneHnto paboTbl, NpMBeaeHbl METOANYECKME PEKO-
MeHAaumm ans oTpaboTky OTAENbHbIX pa3gernioB KypcoBon paboThbl.

OdhopmMneHne cocTaBnaLWMNX YacTen KypcoBon paboThbl, OCYLLECTBMNSETCA B COOTBET-
CTBUE C MHCTPYKUMEN NO 0POpMIEHNO y4ebHON N y4eBHO-MeToaMYEeCKON OKYMEHTaUMn B

konnemxke un tpeboBaHnamm ctangaptos ECKL.
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1. PacuyeT cTpouUTenbHO-U30NALNOHHBLIX KOHCTPYKLMUNA.
1.1 O6wue TpeboBaHUA NO pasMelLeHUI0 XONoAUNbLHOro 060pyA0BaHMUs U rpy3a Ha

cyaHe. OnpegeneHve paaMmepoB TPHOMOB U UX NSTAHUPOBKA.
PasmelueHne pedotaoeneHns, rpy3oBbiX M MOPO3UIbHbLIX NMOMELLEHUn obecrneynBaeT

nocrnefnoBaTeNibHOCTb BbINONTHEHNS] TEXHOMNOMMYECKMX npoLeccoB 06paboTkm pbibbI.

PedoTtaeneHuns pasmeLlaloT Tak:

- B OTAENbHbIX BbIFOPOXEHHbIX NMOMELLEHNAX Ha YPOBHE OCHOBHOIO MalUMHHOIO oTae-
neHus;

- cneumanbHbIX HagnanybHbIx pybkax;

- XNagoHOBble ABTOHOMHbIE XONOAWMNbHbIE MaLUMHBI NS NPOBU3MOHHBIX KNagoBbIX

yCTaHaBIMBakOT pAaomM C HUMU B CrieynalnbHbIX BbIrOpOAKaX;

OcHoBHble NpaBuna pasMeLleHns XonoaunbHoro obopyaoBaHus B pedpukepaTop-
HOM MaLUWHHOM OTAENEHWMN:

- KOMMpeccopbl U 3MeKTpoaBuraTenu ycTaHaBnMBalOT BOOMb OCUM CyfHa MITOCKOCTMH,
napannenbHon anametpansHon nnockoctn /AIN/ cyaHa, 4to obecneuvnBaeT nyywyto paboTty
KOMMNPECCOPOB Npu NOMNEPEeYHON KauyKe;

- annapaTtbl XONoAuIbHbIX MAalUWH YCTaHaBMAMBAKT Tak, 4ToObl MX OCKM Haxo4unucb
napannensHo [. B3anmHoe pacnonoxeHue MalivH U annapaTtoB OOSMKHO ObITb TEXHOMNO-
TMYHbIM;

- MalUMHbI M annapaTbl pacnonaratT TaK, YTOObl MOXHO 6bIfo GLICTPO N yAOBHO npo-
n3BoanTb pa3bopky, COOPKY 1 YMCTKY 0OOpyaoBaHuS;

- NapannenbHo paboTalLlmue MallnHbl U annapaTtbl pa3MeLLaroT PsSaoM U BKNIOYaoT B

06LLYyt0 cxeMy Ans NoSIHOW B3anMO3aMEHSIEMOCTM.

OcHoBHble NpaBuna pasMeLLeHNs rpy30BbIX OXSfaxgaeMblXx NOMELLeHUA U rpy3a B
TproMax

- pacnpegenenune rpy3oB No KOprnycy OCYLLEeCTBNAETCA B COOTBETCTBUM C TpeboBaHU-
SIMWU OCTOMYMBOCTU, KpeHa, AndpdepeHTa M Apyrux napameTpos, obecneuymBarowmx 6es-
ONacHOCTb NfiaBaHus;

- pedopwkepaTopHble rpy3bl, MMetoLme BonbLIOK NOrpy304HbIN 06beM, yCTpanBatoT B
HOCOBOW YacCTW CyaHa;

- OXnaxgaemble NoMeLLeHUs /TproMbl, TBUHOEKW/ COCTaBNAT obuwmne 610KM, Y4TO No3-
BONISIET CyLWECTBEHHO YMEHbLUNTL NOTEPU XON0Aa;

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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- Ha cygax c pasnuyHbIMKM TeMMepaTypHbIMU pexxumamn 6onee HU3KYL0 TemnepaTtypy
noaaepXxuBatoT B Tpiome, 6oree BbICOKYH B TBMHAEKe. B aToM cnyyae nanyba, pasgensito-

wiad TptoM 1 TBUHOEK, UMEET N30J1ALIMIO N TeOMEeTPU4ECKU 3a|<pb|Barou.|,m7|c;| JTIOK.

OnpegeneHne pa3mepoB TPHOMOB

[aHHas 3agava npegycmatpuBaeT onpegeneHne pasmepoB TPHOMOB 3a4aHHOro Tuna
cyagHa.

KypcaHTy BMecCTe C 3ajaHMeM Ha KypcoBOe NPOEKTUPOBaHUE BblgaeTcs cxema pacrno-
NOXEHNs1 OXNaXkgaeMblX MOMELLEHMI Ha CyaHe 3a4aHHOro Tmna.

3Has M3 TEXHMYECKOW XapakTepUCTUKN ONVMHY U LUMPUHY CydHa, UMesi NiaHUpPOBKY
pacnonoXeHusi TPIOMOB Ha obLuem Buae cyaHa, Heobxoanmo onpeaenuTb Maclwitab nnaHu-
poBku. [locne maTeMaTU4ECKNX pacyeToB OnNpeaensieTcs CKOMbKo B 1 CM Ha pUCyHKe METPOB
peanbHOro cyaHa. 3aTemM NUHEWKOW U3MEPAT Ha MNNaHUPOBKE ANWHY M BbICOTY KaXdoro
TPOMa U YMHOXaKT Ha MacwTab. [nga ynpoleHns B pacyeTax NpMHMMAaeM LUMPUHY TPHOMOB
paBHYIO LUMPUHE CyaHa 3a4aHHOro Tuna.

OnpepgeneHve TeMmnepaTypbl BOKPYr OXJIaXXAaeMblX NOMELLEHUI

Ha pacuyeT 1 BbI6Op BCEX HEOOXOOMMBIX 3IEMEHTOB XONOAMMBbHOW MalUWHbI BIMSIET
ABa OCHOBHbIX MOKa3aTens, OT KOTOPbIX 3aBUCUT TennoBas Harpyska: 3To Temneparypa 3a-
GopTHON BOAbI M TEMMNEpaTypa Hapy>KHOro BO3ayxa.

B 3agaHum Ha KypcoBoe NMpoeKkTUpOBaHWEe 3TW TemnepaTtypbl 3agaHbl. Ha ocHOBaHUK
3TUX AaHHbIX HEOBXOOMMO paccuymTaTb TEMMNEPATYPHbIA PEXUM BOKPYr OXnaXgaemblX TpHo-
MOB.

TennoBow NOTOK Yepe3 N30NMPOBaHHbIE OrpaXKaeHUsi MPOHMKaEeT B OXNaXkaaemble no-
MELLEeHNs n3-3a Hannums pasHoOCTM TemrepaTyp Hapy>XHOW OKpyKalollen cpedbl U Bo3gyxa

BHYTPU NOMELLUEHUA, a TaKxKe BO34ENCTBUSA CONMHEYHOM paanaunn.

OnpepeneHne HapyXHoOM TemnepaTypbl ¢ NeBOro 6orta

rae [,ysq . — TEMAEpaTypa HapyXHOro BO3ayXa o
aHHbIM TeXHUYeCKON XxapaKkTePUCTUKN C Ha;
_ teosd + Z-wl [OC] A P P YA

napl ~— 2

4

4 wl - TemnepaTtypa 3abopTHON BOAbI;

OnpepneneHne HapyXHoW TeMmnepaTypbl ¢ NpaBoro 6opra

_ teo3d + (5 - 7)+ twl

[0]
Hap?2 - IZ’KymeHm ynpj:ege:lmcg npoepammHbiMu cpedcmeamu TRIM-QM
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roe (5-7) °[C] - ysennuenne TemnepaTtypsl ¢
Y4YETOM BIUSIHWSI COMHEYHOM paanaLmm;

OnpepeneHne Hapy»xHoOW TemnepaTypbl CO CTOPOHbI FNaBHONM Nany6bbl

t@os‘d T (5 - 7)+ twl

Hap3 ~

+10 [C]
OnpepgeneHne HapyXHOW TemMnepaTypbl CO CTOPOHbI ABOMHOrO AHa

tHap4 =1, |_CJ

2.2.5 OnpegeneHune HapyXHon TemnepaTypbl CO CTOPOHbI MALUMHHOIO OTAENEHMUS

=45)°C]|

Z‘HapS

OnpepeneHne HapyXHOW TemnepaTypbl CTOPOHbI HOCOBOW M KOPMOBOW Nepebopku

rnasHag nany6a tuap 3 = nesbin 6opt 7, =
opma
. HoC
tHap6 Ny
npasbiii 6opT Lupn =
MO 2 1
tmp3 - tH(lpS - tmpz = tmpl =

asoviHoe AHo Z,,, 4 =

Puc. 2.1 NMnaHnpoBka oxnaxgaemMblX TPHOMOB

I'Ipvlmeanme: na onpeperneHna TemnepaTtypbl B TPOME WUCMNOJSIb30BaTb 3adaHHYIO

TeMnepaTtypy KMneHna XXnakoro xnagareHTa.

tmp = tO T (7 - IO)TCJ - ana ammunaka (R717)

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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tmp =[,+ (12 + 20) lOCJ - ans xnagoHos (R)

1.2 N3o6paxeHune n pasmepbl CyA0BON U3ONALUOHHOM KOHCTPYKLUMN.

BbIbop 1 TexHN4eckas xapakTepuctuka Tensionsonsaumm

M3onsumoHHble MaTepuarnsl No BUay U hopme pasaensaroTcs Ha ABe rpynnbl:

- N30NAUMOHHBIE U3aenus, nmetoime dopmy /610KN, ULMNUHAPLI, NANTLI U T.A./;

- HanNbINsieMble MaTepuarnsl;

Bbibop TENNON30NALMOHHOIO MaTepuana NpoM3BOAUTCS AN OXnaxgaeMbiX TPOMOB
B COOTBETCTBUW C JOKYMEHTaMu CaHUTapHOro Hagsopa unu gokymeHtamu Mopckoro Peru-
cTpa Po.

Mpn BbIGOPE TEMMOM30MSLUMOHHOIO Martepuana HeobXoAMMO YYUTbIBaTb OCHOBHbIE
TpeboBaHNA K HUM:

- Manas o6bemMHasa macca;

- HU3KOe 3HaveHne KoaddurumeHTa TennonposogHocTu, [BT/MK] ;

- [ONTOBEYHOCTb, NPOYHOCTb, HEMMIPOCKOMUYHOCTb, HErOPHYECTD;

KypcaHTy Heobxooumo BblGpaTb MapKy Tenron3onsauMoOHHOro Matepuana no y4eb-
HOW, CNPaBOYHON U TEXHUYECKOMW nutepaTtype.

Mocne Bbibopa TENNOM3ONSAUMOHHOrO MaTtepuana Heobxoaumo BbiNUCaTb M3 y4eb-
HOW, CrpPaBOYHOM WM TEXHUYECKOW NUTepaTypbl OCHOBHbLIE XapaKTEPUCTMKM BblOpaHHOM

TENNom3onsaunn, n eé JOCTONHCTBA.

N3o06paxxeHne Tennon3onsaLumoHHON KOHCTPYKLUK

TennonsonsAumnoHHbIE KOHCTPYKLUMM OXIaXaaeMblX NOMELLEHUI Cyq0B AEeNATCS Ha Tpy
Knacca:

- He Npope3aeMblie cTanbHbIM HabopoM Kopnyca;

- NepekpbiBaoLLmMe Habop kopnyca;

- obxogswme Habop kopnyca;

Mpn n3onupoBaHMM NOGLIX MOBEPXHOCTEN NPUMEHSOT KOHCTPYKLMN BTOPOrO N TPeTb-

€ero Krnacca.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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f ;31

2
/
8 8
4
/

b n| la

S

Pwnc.3.1 MsonaumoHHas KOHCTpyKumsa ob6xoasuias Habop
1- MeTannuyeckas oblunBKa; AepeBsHHAs 3alluBKa N3onauum;
2- BeTOHHas 3anvBKa; OCHOBHOW CNOW M30NAUMK.
roe: h- Boicota Habopa /m/; S- pasmep wnauum /m/; b- WwWipuHa nonku npodunsa /m/; a- TonwmHa gepeBsiH-
Hou 3awwmsku /M/. m', I', n' - abcontoTHbIe pa3mepbl TOMLWWUHBLI N30MSALMOHHOTO cnos /M/; f- TonwmHa CTeHKn
npochuns /m/; m1- nonHas TonNwWmMHa U30nALMK C y4eTOM BbICOTbI Habopa npoduns /m/.

;1 ;" ; Puc.3.2 N3onsaumoHHas KOHCTPYKLMS
nepekpbiBatoLLas Habop
1 - mMeTannuyeckas obLUMBKA;
= 2 - nogkpennsoLlmne gepeBsaHHbIE OpycKy;
3 I . 3 - OepeBsiHHas 3aluMBKa U30NALWMK;

4 - crnon Tennou3onsauuu;
5 - OeToOHHas 3anuBKa.

I'Ipl/lmeanme: Bce pa3mMepbl CyLI,OBOIZ N30NSALNOHHOMN KOHCTPYKUMUN MPUHUMAOTCA B

3aBMCMMOCTU OT ThNna CyaHa.

Tak Kak KprOBOIZ NPOEKT ABNAETCA y‘-le6HbIM n npegnofiaraet 03HaKOMUTb KypCaHTOB
C aneMeHTaMn MHXEHEePHOro nNpPoeKTnpoBaHn4A, TO MOXXHO HE NMPMBA3bIBATbCA K TOYHbIM pa3-

Mepam CyZLOoBOM U30NALUNOHHOM KOHCTPYKLMN.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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[ns pacyeToB BCE KOHCTPYKTMBHbIE pa3Mepbl MOXHO NPUHATbL MO CpeaHUM cTaTude-

CKMM OaHHbIM, KOTOPbIE NpunaratoTCA HMXe.

h = (100-250) MM ' = (40-100) MM

f = (4-8) Mm n' = (30-60) mm

S = (400-1500) mm m' = (h + ') mm — ans nepekpoiBatoLlero Habopa
b = (60-100) mMm m'=h - (I' + a) mm — ana o6xoasuero Habopa
a = (30-40)mm

1.3 PacueT koadhcpmumeHTa tennounsonsauum Kns.

Mo 3aflaHHOMY UIn Bbl6paHHOMy TENNOUN3ONAUMOHHOMY MaTepuany npuHMMaem 3Ha-

YyeHue KoadhduLmneHTa TeNNoNPOBOAHOCTN U30NALMK No Tabnuue

A, [Bm | m#K]

Onpe,qenﬂeM TONWMHY TENNMONU30NIAUMOHHOIO CIod, 3KBUBANIEHTHYHO D,epeBFIHHOl;I 3a-

LinBKe

A =x
53.0. — % [M] 5
(o)

e Ao =015 Bm [ ¥K-

KO9(hPULUMEHT TENNONPOBOAHOCTU AEPEBA;

Onpegensiem abcontTHbIE pasmepbl N30NSALMOHHON KOHCTPYKLNN
!/ .
[=0'+6,,[m];  m=h+i1]um];
— ’ )
n=n -+ 53.0. [M] s

OnpegensieM OTHOCUTEIbHbIE pa3mMepbl U30MALNOHHOM KOHCTPYKUMK, ncxonsa m3 ab-
COIOTHBIX pa3MepoB
;S m b [ n
ST M B e
CornacHo nony4YeHHbIM JaHHbIM NO rpaduKy onpeaensem BeNUYMHbI U pacCcYUTbiBa-
eM copmdpakTop / pakTop hopmbl / 4Ns Cya0BOM U30NSALNN:

D=,

%
‘M ¢B - ANs 3onauuK nepekpbiBaroLwen Habop,

— * k *
@ ®S'M qDB gDLN gDN - Ans n3onsAumMmn obxoasaLLmii Habop.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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Bce koadppmumneHTbl ana pacyeta dopmdpakrtopa onpegensemMm rpadouyeckum nytem

/cMOTpK pasgaTodHbIn MaTepuan /.

OnpegensieM KO3 UUMEHT Tennonepeaayn

K Z/I”ST*CD[BWI/Mz *K]

us

YTO4YHAEM KO3hDULMEHT Tennonepenayun ¢ ydetom 6pycka obpeLleTHunka

2
= *
K =K, *B|Bm / v+ K]
roe B- koappuumneHT, yumThiBaoLWmMii BNnaHne 6pyckos obpeLleTHrKa,

ﬁ — / 19]‘ + 193 / - OnaA KOHCTPYKUMU N30J14aLUN,

IB =/1.05+1.15/ nepekpbiBatoLen Habop,
i i - NSt KOHCTPYKLMM M30MsALmMmn obxoasiuen Habop.

CpaBHMBaeM pacyeTHoe 3HayeHue KoadhduumeHTa Tennonepeaayn CyaoBbIX U30s-

LIMOHHbIX KOHCprKLl,I/IIZ C onTtnmMalsibHbIM 3HA4YEHUAMMU;

K" =/035+0,7/ [Bm/ s’ *K]|

Pac4yeTHbIM KO3hpHnUMeHT Tennonepeaaym OormkeH ObiTb B npeaenax onTuMarnbHbIX
BEMNUYMH.

BoiBog: Ecnu 3HayeHne K, nony4uTcs Gonblue unm MeHblle, TO HYXHO BblbpaTb Opy-

ryro TOJNIlUHY TENNOUN30NALUMOHHOIO CIioA U NOBTOPUTL pacHerT.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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2. TennoBowm pacueTt
2.1 OnpepeneHue TennonpuToKa B TpoMa.

Llenn n 3agaym TennoBoro pac4yeta

TennoBoW pacyeT NpoM3BOAUTCS Arsi onpeaeneHns BenuymHbl obLLero TennoBoro no-
TOKa, NOCTYNatoLLEro B OXnaxaaemMoe noMeLleHuve.

[aHHble TENMOBOro pacyeTa crnyXaT OCHOBaHWEM ANS onpeAeneHnst Xorno4onpon3Bo-
AVUTENBHOCTM KOMMPECCOPOB M BbiGopa xonoaunsHoro obopynoBaHus. [Npu aTom pacyeTte
NCXOOST M3 Hambonee HeGNaronpuATHbLIX YCMOBUI, B KOTOPbIX MOXET HaxXxoAUTbCS CydoBast
XonoaunbHasi yCTaHoBKa.

B Takux ycnoBmsix MakcMMarnbHyO TENSIOBYIO Harpy3ky NpUHMMAlOT 3a pacyeTHoe 3Ha-
YyeHue.

O6LWwuiA NOTOK B OXNaxgaemoe NnoMellieHne onpeaenseTcsa no cneayollen gopmyne:

Q=0+0,+0,+0,+0s +0, Bm;

roe O, —TENNonpuToK Yepes orpaxaeHust, Bt
Q, —Tennonputok ot TepmoobpaboTku rpysa, Bt
Q, — TennonpuTok oT BeHTUnAuun, BT
Q, —TENnonpuToK OT OCBELLEHNS 1 NpebbiBaHNA Nogen B NoMelLeHuu, BT
Qs —TennonpuTok oT paboTaloLwmnx mexaHnuamos, Bt
Q, —TennonpuTok oT paboTbl NbaoreHepartopa, BT

2.1.1 OnpepeneHune TennonpuToka Yyepes orpaxageHus, O,

Ql — ZKI >x<]:vozp * (tHap _tmp)9 Bm
rae K,— KoapuuMEeHT Tennonepedaynm Yepes U3OMALUMOHHOE  OrpaxaeHue,
Bm/ m* *K;
F,., — NOBEPXHOCTb OrpaxaeHns, m’;

t,., —HApYXHas Temnepatypa Bo3gyxa, “C';

t,,, —TEMneparypa B Tptome, “C .

PacueTt TennonpuTtoka npou3BognTCA OTAESIbHO MO KaXaoMy TpHOMYy U CBOOUTCA B

Tabnuuy Ne1.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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MpumeyaHue:

- Mpw 3anonHeHnn Tabnuubl cnegyeT yunTbliBaTb TEMMepaTypy OXnakgaembix nome-
LLIEeHWNIA, CMEXHblEe C paccMaTpuMBaeMbIMU, U NPMHUMATL HapPYXHYK TeMnepaTypy kak Temne-
paTypy cocegHero noMeLLeHusl.

- Ecnu npu pacyeTe nony4aeTcs oTpuuaTenbHbI TEMNMONPUTOK, TO 3TO FOBOPUT O TOM,
YTO TENJIO He MOCTynaeT B TPIOM, a HA0BOPOT HanNpaBnseTCs U3 TproMa.

B aTOM cnyyae OH y4nTbIBaETCSA TONMBKO Ha KOMMPECCOP, NPUYEM CO 3HAKOM (-).

Ha O60py,D,OBaHI/Ie OTpI/ILI,aTeJ'IbeIIZ TENNOMNPUTOK HE YYUTbIBAETCA.

Mpn cnoXeHun TENnONPUTOKOB OT OTAENbHbLIX OrPaXXAeHW TptoMa oTpuuaTesnbHbIN
TENNONPUTOK M3 0OLLEN CYMMbl OTHUMAETCS.

Tabnuua Ne 1 OnpegeneHne TeENNONPUTOKa Yepes orpaxaeHust

Ne HasHauye- | Obo3HauyeHne
Hune orpa>Kp,eHv|9| t t At L B F Kl Ql

Hap | “mp ozp o2p oep
Tptoma

° ° o M 2 BT
c |°C C H,,6 |~ o KM | OB

1 2 3 4 5 6 7 8 9 10 11 12

1 Xp. mop. MmaBHas
rpy3oB nanyba

[BoiiHoe
AHO

Hoc

Kopma

JleBbin
oopt

MpaBbIv
oopt

2.1.2 OnpegeneHue TeNNONPUTOKa OT TepMO0OBpaboTku rpysa, Qz

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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2.0, = Qzep + szapbl; Bm

2p
roe Qz ~ Tennonputok oT TepmoobpaboTku rpysa, BT
mapel
Q2 ~ Tennonputok OT orpaxaeHus Tapsl, BT

Onpepenenve Tennonputoka Q,”; Bm

M, (i, —i,,)*1000%1000

v = Bm;
0, 24 % 3600

roe M p ~ Macca rpysa, noctynatoLero Ha TepmMmoobpaboTKy, T/cyT;

Ly ~ aHTanbnus npoaykta B Hayane TepMoobpaboTku, KIK/Kr;

Low = BHTanNbNWsi NPOAYKTa B KOHLIE TEPMOOBPaBoTKM, KIXK/KT;
3Ha4yeHus1 aHTanbnNuM BbIOMpalTCa No Tabnvue B 3aBMCUMOCTU OT Ha4yanbHOM U KO-

HeYHOW TemnepaTyp rpysa n suga TepMmoobpadboTku:

—1,,, =1, Ans 3aMopaxnBaHUs N OXNAKAEHWS rpy3a;
tKOH - tmp

tHaq = tmp + (8 _10)|_ CJ ANS IOMOPaXXMBaHUSA N JOOXNaXKAEHUS;

mapul
OnpegeneHne TennonpuToka Qz

M, =C (. —t  )*1000%1000

Q mapuol _ mapul mapul
2

= Bm ;

24 %3600

rae M,,,..,— macca Tapsl [m];
Cmap,,, — TEensI0eMKOCTb Tapsbl [KZZD!C/KZ * K] :
npurvaem: M, 40 = /0,1+0,3/% Mep[m];

C, . =146/ ke * K]

mapol ;

OnpepneneHve obLliero TennonpuToka oT TepmMoo6paboTku U pacnpeaeneHme ero Ha

KoMnpeccop 1 ob6opyaosaHue

ZQz — Qzep + szapbl[Bm];
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MpumeyaHue: PacnpeneneHve TennonpuToka oT TepMoobpaboTku rpy3a Ha KoMnpec-

cop v 06opyaoBaHve y4YnTbIBaOT Tak:

QzKM = 1()()%2Q2 €Crnv npoLecc TepMoobpaboTkM NaeT B OXNaxaaeMbiX
TproMax /gooxnaxageHne n gomMmopaxmnsaHue/,
0, =130% X0,

ecnun npouecc TepmoobpaboTkm nget B annapatax /CMA

Qz M=100% 2 Qz n oxnagutenu CMNO/.
0, =100%X. 0,

PacueT Tennonputoka Be4eTcs AN KaXaoro TpromMa OTAENbHO.

2.1.3 OnpegeneHune TensonpuToKa OT BEHTUNALUM Q3

Q . Vnom * p603d *a* (lﬂaq o lmp)* 1000 [Bm] .
3 9
24 %3600
3
rae V0. - 06beM BEHTUNIMPYEMOTrO NMOMELLEHUS; lM J

— 3].
VnOM _me. >l<Bmp. *Hmle J’

me: Bmpa Hmp- AJIMHA, WWMpYHa U BbiCcOTa TPOMA; [M]

3
Psoz0- MMOTHOCTb HAPYXXHOTO Bo3ayxa K2/ M,

a- 4ucno obmeHoB Bo3gyxa; d = (1 - 2) ANa TproMa XpaHeHus

OXNaXOEHHbIX rpy30B; d = (3 + 4) ANS TPIOMa XpaHeHus
MOPOXEHbBIX rPY30B;

lHaq M) lmp - QHTanbMNMn Hapy>XHOro Bo3ayxa 1 Bo3ayxa B TpoMe Kﬂ,)K/KF;

Benuuuntbl Peososluayslmps  onpepensiotcs no auarpamme I — d;

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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i
[kO>k/Kr]

d [r/kr]

Puc. 4.1 [lnarpamma BnaxHOro Bo3ayxa.
BenuunHel: O,,,, —onpeaensawTcsa no Touke (1)

.., — onpegensatoTca no Touke (1)
imp -- onpegenstTcs No Touke (2)

MpumevaHue:

- 0114 NOCTPOEHNA TOYKN 1 HeoBX0ANMO 3HATb BENNYUHDI tHap u ¢Hap

/ TemnepaTypy 1 BNaXXHOCTb HApPY>XHOro Bo3ayxa /;

- ANsi NOCTPOEHMS TOYKN 2 HEOBXOAMMO 3HaTb BENTUYMHBI tmp u (Dmp

/ TemnepaTtypy 1 BNaXHOCTb BO3ayXa B TPOME /;

- pacyeT Tennonputoka Q, BeAeTcs No KaXaoMy TPHOMY OTAENbHO;
- pacnpegeneHue Tennonputoka O, Ha komnpeccop u obopynoBaHue

NPUHNMAETCA:
KM 06
Q3 - Q3 = Q3

2.1.4 OnpeneneHune TENNONPUTOKA OT OCBELLEHUS U Noaen Q4

Q, =350*m+ Y. N|Bm];

roe 350- BenvymHa TenmnoBoro noToka OT OQHOro YerioBekKa;
m - 4ucno paboTaowux nogen, M= (1 + 2) yeil.
>N - cymmapHbI TENMOBON NOTOK OT CBETUSTbHUKOB;

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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ZN = 1-2Fn0M ana TpOMOB,;

2N = 4-5Fn0M ANs NPON3BOACTBEHHbIX NMOMELLIEHUN.

MpumevaHwue:

- pacnpegeneHve Tennonputoka @, Ha KoMnpeccop n o6opyaoBaHME YUNTLIBAKOT
KM
Tak: Q4 - (095 -~ 0975)* Q4
06
Q4 = Q4

- pac4eT TenyionpmuTtoka Q4 BeOeTCAd ANnd KaxXgoro TptomMa otaesibHo.

2.1.5 OnpegeneHune TensonpuToka oT paboTarLwmx MeXaHN3MOB QS
QS — ZNS [Bm] 9

rae z N3 - CyMMapHaa MOLWHOCTb SHGKTpOﬂBMFaTeﬂeVI, YCTAHOBJ1E€HHbIX

nomMeLleHnAax;

ZN3 = (3000 - 8000) [Bm] ANs oxnaxaaeMblX TPOMOB;
ZN3 = (8000 - 10000) [Bm] - ANst MOPO3UIbHbIX annapaTos;

MpumeyaHue:

- pacnpepgeneHue Tennonputoka Q, Ha komnpeccop 1 obopyaoBaHME y4UTbIBAIOT

KM 6
Tak: Qs — Qs — Qso

2.1.6 OnpegeneHune TeNNONpPUTOKa OT NbJoreHeparopa Q6

g *M  *1000
— J Je B .
Os 3600 [Bm];

roe g, — ypaeribHasa Tensfiota Ha NpuroToBrieHne nbaa;

g, = (570 + 540) [Kﬂafc/ Ke] ;
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M ,, —npoun3BoOANTENBHOCTb NbAOreHepaTopa, [KZ/ qac] ;

MprmeYaHwue: - pacnpeaeneHe TENMONPUTOKA HAa KOMNPeccop M 06opyaoBaHMe yyu-

TbIBAIOT TaK: Q6KM =0,; Q606 =0;

- TennonpuTok Q6 YYUTbIBAKOT B CyMMapHOM TENJ1I0NMPUTOKE CaMOW BbICOKOW TemMnepa-

TYpbl KMMEHWS.

2.2 CBogHaA Tabnuua TennonpuToKOB U onpeaeneHne Xonoaonpou3sBoAUTENIbHOCTU
Ha Komnpeccop.
[na onpenenexHus obLlero TeNNONPUTOKa COCTaBMAOT CBOAHYI Tabnuuy Tennonpu-

TOKOB C y4eTOM pacripefeneHund no temnepartypam KnneHun4.

|_|pVIHI/IMaeMZ t,, —TeMnepartypa KnneHua xnagareHrta, nogasaemMoro B TptoMa XpaHe-

HNUA OXINaXXAEHHbIX FPY30B.

t,, —TeMnepaTtypa KuneHna xnagareHta, nogaBaemMoro B TpoMa XpaHeHusa Mopoxe-

HbIX FPY30B.
Tabnuua Ne 2 CeogHas Tabnvua TennonpuToKoB
t t
Ne | Haume- | P 0 Q1 Q2 Q3 Q4 QS Q6 Z QO
Joogll Blinee [C] [°C]|<0|<0|< O[K [O|K [O[K]O
Tploma M|B M/{B|M|B|M|B|M|B|M|B | KM Ob
1. Xp.ox/1.
rpy3oB
2. | Xp. oxn.
rpysoB
>
Xp.mop.
3. rpysos
>

MpuMeyaHme: - onpeaenuTb obLNA TENNONPUTOK MO KaXA0My TPIOMY Ha KOMMPECCop
>0,""" v na o6opynosanune 0,”;

- onpeaennuTb oL TEMMOMNPUTOK HA KOMMPECCOP MO KaXaon TemnepaTtype KUMeHUs

zQOIKM " ZQ()ZK}W;

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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TennoBble NOTOKM HEBO3MOXHO onpegenntb N0 TOYHOMY pacyeTy, TaK Kak MHOrme 13

HUX HENb3A y4eCTb MOJIHOCTbHO /l-lepes naonauunto pr60|'|pOBOﬂ,OB XNagareHta n paccona,

ncnaputenen; Yepes HenOTHOCTU B Ntokax U T.4./.

MoaTtomy HeobxoanMMO yBENUUNTL OBLLMIA TENTOBOM NOTOK Ha (20+30)%.

QO]W = (1’2 - 1’3)* Z“QOIRYW [Bm] > QOZKM (1’2 - 1’3) * QOZW [Bm] >

3. PacyeT uMknoB xonoaunbHbIX MALUXH.

3.1 NMocTpoeHne 1 pacyeT LMKna XxonoguribHOM MallMHbI U onpeaerieHMe napamMmeTpoB

TOYeK uuKna.

OnpepeneHne OCHOBHbIX NapameTpoB paboTbl XONOAUNBHOW MaLUWHbI

[ns noCTpoeHus LUuKna XornoanrbHOM MalluHbl HeobxoauMo onpeaenuTb cneayoLmne

BEJITMYNHbI:

tK ~ TeMmnepaTypa KOHAeHcaUuu XxnagareHTa, [ CJ

Lttt (sag)[]

K

roe { wl ~ TemnepaTypa 3abopTHOM BOAbI, MOCTyNarLEn B KOHAEHCATOP,
{ w2~ Temnepartypa BoAbl, BbIXOASLLEN U3 KOHOEHCATOopa,
(0]
th = twl +(1_5){ C‘

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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(o)
tgc ~ TemnepaTypa BcacblBaHWsi NapoB XragareHTa B KOMMNpeccop, l CJ

t =1, +(5+15)°C| o iz,
¢ =t,+(20+30)|"C|

Ona XnagoHos,

o]
[ n  TemnepaTypa nepeoxnaxaeHusa XUOKOro XxnaaareHTa, l CJ

1, =1, ~(2+5)[C]

- onpeagendeTcd nocsjie NoCTpoeHnA LnkKna no gnarpamme.

¢ ~ cTeneHb cxkatus / OTHOLLEHue JaBleHna KoHOgeHCcauunn K gaBJliEHUO KUMEHUA

xnagareHtal/: @ = PK /Po§

eCcln ([)<9 — NPUMEHAT XONoAUIIbHYO MallMHY OOHOCTYNEHYAaTOro cXxXaTtu,

eCcln ([)29 — NPUMEHAT XONoAuJ1IbHYH MallnHY OABYXCTYNeH4YaToro Cxxatu4d.

5.2 Pac4eT uMKnoB XonoausbHbIX MaLUuH OOHOCTYNeH4YaToro cxxaTtua

[aHo:

;=

18

X.a.-

PacueT uukna.

Puc 5.1 Lmkn ogHocTyneH4YaTon XxonogunbHOW MawnHel B gnarpamme Ig P-i.

L|,I/IK.I'I OOHOCTYyNneH4YaToro cxartumd Heo6xoanumo NOCTPOUTb Ha TennoBoun anarpamMmme
3a4aHHOro xXrnagareHta n onpeaesintb OCHOBHbIE NapamMeTpbl TOYeK LKKna.

[na yoobcTtea pacyeTa gaHHble 3aHOCAT B Tabnuuy Ne 3.

Tabnuua Ne 3 Tabnuua napameTpoB TOYEK LKA

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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HOmep P, z, I v, S
TOYKHU

[MHa] [°C] [k;ZZJfC/Ke] [M3/K2] [I;ZZ}K/KZ*K]

AR WINN[ ==

npOVI3BO£I,I/ITCFI pacyeT uunkna, € uenbiko ornpeaennTb yaeribHble BeJIMYNHDbILL

- yaenbHasa maccoBasi Xoro40npon3BoAMTENbHOCTD:
4o = (11' — 15) KKK

- yaenbHas Harpyska Ha KoHgeHcaTop:

q, = (12 _13) KoK/KT

- yoenbHasa Harpyska Ha nepeoxnaguTtens:

q, = (l3 _14) KIK/KT

- yaenbHasa paboTa umkna /komnpeccopal:

Lo = (’z — ) KKK

- XONOAUNbHbIN KO3 PULINMEHT:

9o
/

KM

E =

MpumeydaHue: [N NOCTPOEHUs UMKNa OOHOCTYNEeH4YaTon Xf1agoHOBOW XONOAUSTbHOM
MaLUMHbl HEO6X0AMMO ONpeaenuTbL TeMnepaTypy NepeoxnaxaeHus XNOKoro xnagoHa.

UTtobbl 3Ty TemnepaTtypy HanuTh, HY>KHO NOCTPOUTb TOYKY 4 MO pacyeTHOMY 3HaYEHUIO
3HTanNbMMN B 3TOWN TOYKE.

[lnsa aToro coctaBnaem ypaBHEHNE TEMI0BOIro 6anaHca:

(il _il'):(i3 _i4);

N3 ypaBHEHNA onpenendaemM sHTanbnmo quBepTOVI TOYKU:

=13 (ll — Iy ) KK/
LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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Touka (4) cTponTcsa Npu nepecevyeHnn OByX NIMHUN:
I, = const " P = const

OHa 6yaeT nexatb B 06nacTy nepeoxnaxneHHoro xnagareHra.

Pac4yeT uMKnoB xonoausbHbIX MaLUuH OBYXCTYMNMEH4YaToro cxartund

Linkn gByxctyneH4yaToro cxxatma aMmMmmavyHom XOnoanibHOM MalUnHBbI

[laHo:

[y =

X.a.-

Pacyet yukna
Puc 5.2 Llukn xonogmnbHOW MalUWHbI ABYXCTYNEHYaToro cxxatums

,D,J'IFI NOCTPOEHUA UUKIa OBYXCTYNEeH4YaToro cxartusa Heobxoanmo onpepenntb cneny-

rowne BernMMYnHbIL

P =\F*P [MHQ] - IPOMEXXYTOYHOE AaBMeHME;

Lo =0, T (3 - 5) [CJ - TeMnepaTypa 3MeeBuKa.

Livkn gByxcTyneH4yaToro cxatusi Heo6xoaumo MOCTPOUTb Ha TensioBoW Auarpamme
ammuaka 1 onpeaenuTb OCHOBHbIE NapaMeTpbl TOYEK LKA,

ans yD,O6CTBa pacyeTHble OaHHble 3aHOCAT B ClieAyrLlyto Ta6r|mu,y.

Tabnuua Ne 4. Tabnuua napameTpoB TOYEK LKA

HOMep P, z, 1, v, S,

o [MITa] [°C] [IdZOfC/KZ] [M3/K2] [KIDK | ke % K]
11,

2

3

4

2

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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O[NNI (O

npOVISBO)J,VIM pacyeT uukna c uernbio onpenernieHnAa OCHOBHbIX BEJTNYUH.

- yaenbHaa ma

qdo = (il' —1

ccoBad xonogonpon3BoanTesibHOCTb,

o) [kdtone/ ]

- yaenbHaa Harpy3ka Ha KOHAEeHCaTOop:

q. = (i4 _is) :KZZQ*C/KZ];

- yaenbHaaA Harpy3ka Ha rnepeoxrnaaunterlb:

Qn :(15 —1

o) [l w2

- yaernbHadA Harpy3ka Ha 3amMeeBuK npomMmcocyna:

q,, = (i —ig)[lﬂ:)fc/Ke] ;

- yoenbHasa paboTa cxkaTus KoMmnpeccopa NepBoii CTYNEHW:
1., =i, —i,) [x o/ x|

- yaenbHasa paboTa cxkaTusi KoMnpeccopa BTOPOW CTYNEHM:

. =(i —i3) :K,ZZDfC/KZ];

- XONoAUIbHbIN KOO PULMEHT:

g=— o

5

lKMl + ZKMZ

Linkn aByxctyn

[aHo:

[loK
lposept

€HYaToro cXXaTuns XnagoHOBOW XONoANTbHOW MaLLUHbI

yMeHm yrpasrissemcs rnpoepammHbiMu cpedcmeamu TRIM-QM
b akmyarsibHOCMb 8epcuUU Mo opuauHary, xpaHsawemycs 8 TRIM-QM
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X.a.-

PacuyeT ymkna

Puc 5.3 Llnkn aByxCcTyneH4yaTon XxnagoHOBON XOMOAUbHON MaLUUHBbI.

NS NOCTPOEHUsI UMKNa OBYXCTYNEeHYaToro cxxaTus HeoOX0AMMO OonpeaennTb crieay-
oLMe BenUYMHbI:

Pm = PO *PK [MHCZ] - MPOMEXKYTOYHOE AaBJIEeHUE.

t, =t +(5+10)|°C]

o - TeMnepartypa npomMexyTo4yHoro oxnaxgeHumsa napa xna-
t,=t,+(3=4)[c] PATYPA TIPOMEAY " P

JareHTa B BOOAHOM TENNooOMEHHUKE.

[na noctpoeHns Toyku (6) cocTaBnsieM ypaBHeHWe TensioBoro GanaHca n onpenens-

€M SHTanbMM 3TON TOYKMU:

(il_il'):(iS_i6) = i6:i5_(i1'_i1)[’§ﬂ9*0 /Ke];

Mocne NOCTPOEHUA 3TON TOYKU Ha anarpamme, HaxoauMm 3HaYeHuAa TemMnepaTtypbl B
3TOWN TOuKe, 3TO U ByaeT TemnepaTypa NepeoxXnaxaeH!s XWUOKOro XnaaoHa.

Linkn AByxcCTyneH4aToro cxatust Heob6XoaMMO MOCTPOWUTb Ha TENNOBOW AMarpaMmme

3aJaHHOro XmaagoHa u onpeaerintb OCHOBHbIE NapaMeTpbl TOYEK LUKNna.

[na ynobcTBa pacyeTHble JaHHble 3aHOCAT B Tabnuuy.

Tabnuua Ne 5 Tabnuua napameTpoB TOYEK LKA

Homep P, z, I, L, S,
TOYKU
[MHa] [°C] [ld]:)fC/KZ] [M3/K2] [KZZ}K/Ke*K]
T
1
2
3
4
7y
5
6
7

rlpOI/I3BO,D,VITCF| pacyeT uuKna c uenbio onpenerieHnAa OCHOBHbIX BEJTUYUH.

- yaernbHaa MmaccoBasa XoJ1o4onpon3BoANTESNIbHOCTb:

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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9o = (11' — 17) K/ {orc/ ke
- yOenbHas Harpyska Ha KoHaeHcaTop:
q.= (14 —15) _Kﬂofc/Ke_ X
- yOenbHasa Harpyska Ha pereHepaTUBHbIV TEMNOOOMEHHUK:

q, = (11 _ll’): (ls _16) [MQ*C/ Ke];

- yOenbHas Harpyska Ha NPOMEXYTOYHbI XONOAUMbHUK:

qnx — (12 _ l3) [KfZZDfC/ KZ] ’

- yaenbHasa paboTa ckaTus KOMMPECCopPOB NePBOI 1 BTOPOWN CTYNEHN:
lKMl = (iz _il)[K»ﬂD’C/KZ]; Livin = (i4 _i3) [’QZZQ"C/KZ];

- XONoAunbHbIN KO3 PULUNEHT:

o = do :

ZKMI +ZKZ\42

Cuctema oxnaxgeHuss COCTOUT M3 NPUOOPOB OXNaXXAEHUs, CBA3AHHbIX C paboTon xo-
noavnbHOM MalUMHbI U NpeAHa3HaYeHHbIX Ans oTBoA4a TennoTbl U3 NOMeLeHui / TPOMOB,
KnagoBbIX U T.4. /.

Ha npombIcnoBbIX cygax NPUMEHSIIOT ABa OCHOBHbIX cnocoba oxnaxxaeHus:

- HEMOCPEACTBEHHOE NPU NOMOLLM XNadareHTa, KUnswero B npmbopax oxnaxageHus,
PacnonoXeHHbIX B OXJaXaaeMblX NOMELLEHUSX;

- pacconbHoe, NP1 NMOMOLLM XNaAOHOCUTENS, LMPKYNMPYOLLEro Mexay ucnaputenem
N pacconbHbIMMN NpUBopamMmn OXnaxkKaeHus.

Bbibop cuctembl OxnaxgeHust 3aBUCUT OT TEXHONOIMMYECKMX YCNoBWUIN, SKChnyaTauu-
OHHbIX N 3KOHOMUYECKNX (DaKTOPOB.

OKOHOMWYHOCTL XONOAWSBHOW YCTaHOBKM onpeaensieTcss BblOpaHHbIM TemnepaTtyp-
HbIM PEXUMOM.

Kpome 3TOro oHa 3aBMCUT OT NPOTSKEHHOCTU TPyOONPOBOAOB, OT KONMYECTBa XNaga-

reHTa B CMCTeMe, OT CBOUCTB XNnagareHTa.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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K akcnnyataunoHHbIM hakTopaM OTHOCUTCS MEeTOA PerynmpoBaHust XONo4onpon3Bo-
AVUTENbHOCTM YCTaHOBKW, 3aBUCUT OT pPacrorioXeHUs XOnoaunbHoro obopyaoBaHWst Ha
CyAHe, OT pa3aMepoB CyAHa U CyA0BbIX MOMELLEHUA.

Mocne Bbibopa CUCTEMbI OXNAXAEHWUSI B NOSICHUTENbHOW 3anucke KypCOBOro npoekTa
HeobxoaMMo AaTb KpaTkoe onucaHue ee paboTbl, OCHOBHbIE 0COBEHHOCTU M JOCTOUHCTBA.

Mpun NPOEKTUPOBAHMMN XONOANIbHON YCTAaHOBKM, BaXKHO NPaBUIIbHO BbINOMHATL pacye-
Tbl 1 Nogo6paTb OCHOBHOE M BCrnomoraTenbHoe xonoaunbHoe obopynoBaHue. B 3Hauntens-
HOW Mepe 3TO onpeaensieTcs NPaBUNbHOCTLIO BbIOPAHHOWM CXEMbl XONOANSbHOM YCTaHOBKW.

Mon cxemol XOnOoAMIbHOW YCTAHOBKM MOHMMAlOT COBOKYMHOCTb M (PYHKLMOHANbHYHO
CBSI3b MEXOy CXeMaMW OTAENbHbIX Y3r0B MPUCOEAMHEHMSI OCHOBHbIX M BCMOMOraTesbHbIX

3aneMeHToB N TpybonpoBoaoB.

Mpw BLINONHEHUN KYPCOBOrO MpoekTa Nnoapo6HO paspabaTbiBaeTcs NpuHUMNManbHas
paboyas cxema C ykasaHMeM KONMYecTBa, TMNa U XapakTEPUCTUK BCEX 3NIEMEHTOB CXEMb.
Mpw BbINONMHEHMM pabo4yert CXembl XONoAUNbHOW YCTaHOBKM HEO6XOoOMMO MOMb30BaTbCS
YCINOBHbIMW 0603HaYEHUSIMM MaLLUWH, annapaToB 1 Tpy6onpoBoaAOB, NPeayCMOTPEHHbIX HOP-
MaTMBHBLIMU JOKYMEHTaMMU.

Mpu BbIGOpE CXeMbl XONOAUIBbHOW YCTAHOBKM HEOBXOAMMO PYKOBOACTBOBATLCS TEX-
HMYEeCKON AOKYMEHTaUMEN, CNpaBOYHbIMU AAHHLIMW O CXeMaXx XONOAUIbHbIX YCTaHOBOK, UC-

NnoJib3yeMblX Ha pr6OI'IpOMbICJ'IOBbIX cyaax.

4. PacueT 1 nog6op xonoaunbHOro o6opyaoBaHus.

4.1 PacueT n nog6op komnpeccopoB

4.1.1 PacuyeT n nogbop 0gAHOCTYNEHYaTOro NOpPLUHEBOro KOMMpeccopa

Onpe,u,enﬂeM KOJNMMYEeCTBO XrnagareHta, UWMPKynmpyrowlero no cxeme:

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM




KMPK EFAP® ®I'E0Y BO «KI'TY»

MO-15 02 06-MIK BEJEHWVE MPOLIECCOB MO TEXHUYECKOW SKCMIYATALMNA,
01.01.KP OBCITYXUBAHUIO N PEMOHTY XONOAWIIbHOIO OBOPYAOBAHUA | C.29/52

== ke/c];
90

Onpepgensiem TeopeTUYecKyto noJadvy Komnpeccopa:

— 3 .
Vg T Gx.a. * Vl [M /CJ > roe Vl -00beM TOYKM BcacbiBaHUs B KM;

OnpepensieM K03achPULMEHT Nogayn BUOUMbIX NOTEPb B KOMMPECCope:

_ L —AF, L+ AL,. 5K —AL,

A —c 5
£ £ £

roe Af)gc = 09005 MHa- aeripeccund BCacbiBaloLLEro KrarnaHa,
APHaz = 0,01 MHCZ- geripeccund HarHeTaTesibHOro KrianaHa,

c= (0,O3+0,05) ana R717 - BenuynHa o6beMHOro MepTBOro NPOCTPaHCTBA

[MKM
¢=(0,05+0,08) anar

OnpepgensieM Ko3achPUUMEHT nogayun HeBUAMMbIX MOTEPb B KOMNPECCOpE:

;L':TO:tO+273.
YT, ot +273°

K

roe: to "~ Temneparypa KUMNeHus xnanareHTa.
tK ~ TemnepaTypa KoHAeHcauuu xnagareHTa.

Onpegensiem K03 PUUMEHT Nogaun Komnpeccopa:
’
A=A A ;
z w2
Onpepensiem oencTBUTENbHbLIN 06BEM, ONUCLIBAEMbIN MOPLUHEM KOMMNpeccopa:

v, =% [M3/7<Bm];

Onpegensiem agnabaTnyeckyto MOLLHOCTb KOMMpeccopa:

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyarnsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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Naa — Gx.a *IK]M [KBm]’

Onpep,enﬂeM MHﬂ,MKaTOprIVI K.n.g. koMnpeccopa.:

, .
Tl; = M +b* toa roe b- amnupuyecknin KOs PULIMEHT;

b=0.001 gna ammMmavHbIX KOMMNPECCOPOB,

b =0.0025 pns xnagoHOBbIX KOMNPECCOPOB,

[, = TemnepaTypa KMNeHus xnagareHTa ¢ COOTBETCTBYIOLLMM 3HAKOM (+) unm (-);

OnpepgensieM MHANKATOPHYI MOLLHOCTb KOMMpeccopa:

N
N, = =22 |xBm];
77,
Onpegensiem acpeKTUBHY MOLLHOCTb KOMMpeccopa:
.
N l . .
N, = [KBm] >rae 1ex = (0982 - 039)- MeXaHWYeCcKuiA K.n.z.
77./!4 ex
OnpegensieM MOLLHOCTb ABUraTens Komnpeccopa:
N,
Ny, = - [KBm] > roe My = (0996 +O,99)- k.n.n. auratens KM
oes

OnpepgensemM TENMNOBYI Harpy3Ky Ha KoHaeHcaTop:
QK — Gx.a * qk‘ [KBm] >
QK — QO + Ni [KBm] ;

U3 ABYX BEJIMHNH ONA pacydeTa KOHOEeHCAaTOpOB Bbl6|/|paeM H8M6OJ'II:LLIle.

Mo pac4eTHbIM JaHHbIM Vh u Nag Bbl6|/|paeM MapKy CTaHOapTHOro nopwHeBOro KOM-

npeccopa 1 BbiNMNCbiIBaeM €ro TeXHN4YeCKYH XapakKTepuctuky B TabnmyHom q)opme.

4.1.2 Pacuet n nogbop 0agHOCTYNeH4YaToro BUHTOBOIrO KOMMpeccopa

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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Linkn B agnarpamme ns BUHTOBOro KOMMpeccopa CTPOUTCS aHanormyHo LMKy nopLu-
HeBOro komnpeccopa. 3atem anga noctpoeHusa nonutpon (1-2¢) n (1-2m) Heobxoanmo onpe-

AEennUTb NapameTpbl TOYeEK (2¢) 1 (2m);

MonoxeHue Toukm (2¢) onpeaensieTcs no sHTanbmm Ly, -

Zad _ (iz _il)
ll’lO]l (i2c _ll)

— N3 ypaBHEHUA onpenendaemMm 3HTanbnmio TOYKAN

77710/1 =

) . (lz _il) .
L, =0 +— [Kﬂofc/ KZ] srae M,,, = 0,8 k.n.a. nonutpons..

noj

MonoxeHne To4kM (2M) onpeaensieTca nNo TemnepaTtype tzM .

m—1

= * . — ° .
T, =T, %, i 1, =T, -273|Cl;
roe €uap = —= = Hapy>XHasi CTeNeHb cxaTus,

5
m= (1.1 +1.3)— nokasaTesib NONUTPONbI,

T.. =(t, +273)[K];

Mocne NOCTPOEeHNA LUuKIia paGOTbI XON0oAMNbHON MaluHbl C BUHTOBbLIM KOMMpecco-

poM onpegensem BenuuuHbl ¥, u N,, aHanormyHo pac4eTy NopLUHEeBOro KomMnpeccopa.

MpumeyaHue:

- KoadbdumumeHT nogayum BUHTOBOro komnpeccopa A 1 apdeKTUBHbLIN K.N.4. 77, HEOO-

XO0AMMO onpeaennTb rpadnyecknmM crnocodom;
- Mpwn onpenenennn adHEKTUBHOM MOLLHOCTM B hOpPMYfly BMECTO TOYKM (2) HeobXo-

ANMO NOCTPOUTL SHTANbMMIO TOYEK (2C) Mnn (2m) B 3aBUCUMOCTU OT XNnagareHra:

Ne — Gx.a. (i2c _ll) [KBm]; U
7.

Ne — Gx.a. (iZM — il ) [KBm] :
7.

- Heobxoammo onpegenntb KONMYeCcTBO Macna, LMPKYNMpYHLLero no BUHTOBOMY ar-

perarty:
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Qmaaza 3 .
VmaCﬂa - [M /C] D

CpMaC/la * pMCZC]Za * ATMCZC]ZCZ

rae CP,uera = 2,1[Kﬂ9f0/ ke* K ]— TENNOeMKoCTb Macna;

Do =08%10° e/

NNOTHOCTb Macna;
QMW = Gm * (126 _l2m) [KBm]— KONnMYecTBO Tenmna, 0OTBOAUMOro Macriom;

AT wacna — (fzc —1,, ) [K ]— pasHOCTb TemnepaTyp Macro B npolecce oTBoAa

TENNOTbl B BUHTOBOM KOMIMpPeCcope.

Mo pac4eTHbIM OaHHbIM Vh Z/l]\fo6 Bb|6|/|paeM MapkKy CTaHOapTHONro BMHTOBOIO KOM-

npeccopa 1 BbiNMnnCbiIBaeM €ro TeXHNYEeCKYH XapakKTepucTtuky B TabnmyHom cbopme.

4.1.3 PacueT 1 noabop ABYXCTyneH4YaToro Komnpeccopa C NopLIHEBLIMU KOMMPECCO-

pamMun Ha NepBON 1 BTOPOU CTYMNEHN

Pac4eT nopLuHeBoro komnpeccopa Ha 1 cTyneHu

- onpeaensieM KONMYecTBO xJlaJareHTa, NocTynawLwero Ha komnpeccop 1 CTyneHu:

G, = o [xe/c]:

9o

- onpegensem TeopeTnyeckyto nogady komnpeccopa 1 cTyneHu:
— 3 . — L]
V, =G, *v,, [M /cJ, 20e UL, =U;
- onpegensemM Ko uUMEHT nogadn BUANMbIX NOTEPb B KOMMNpeccope 1 CTyneHu:

4 h-AR [ B +AL,.  K-AL,
il
R R R
- onpegensaem KOS(*)(*)I/ILI,I/IGHT nogayvn HesnManMMbIX NOTEPb B KOMMpeccope 1 CTyneHu:
Ty t, +273

A, =0 = :
Tt +273

m

- onpegensaem KoaduuneHT nogaym komnpeccopa 1 cTyneHu:

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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’
A=A A ;
1A wy 2
- onpegensemM AencTBuTeNbHbIM 06bEM, ONUCBIBAEMbIN KOMNPECCOPOM 1 CTYNEeHu:

Vo

V,, = [Jl/l3 /KBm];

- onpeaensieM UHOMKATOPHbIN K.Nn.4. koMnpeccopa 1 CTyneHu:
— , .
=40 +b*t0,
- onpefensem agnabaTyeckyto MOLLHOCTbL KoMmnpeccopa 1 CTynenu:

N, o =G * KMl[KBm];

a

- onpegendem MHOMKaToOpHYO MOLWHOCTb KOMIMpeccopa 1 CTyneHu:

N,y = Nao [1epm];

z
71
- onpeaendem SCb(beKTI/IBHyI-O MOLLHOCTb KOMIpeccopa 1 CTyneHu:

N, =i [xBm];

e
77/1/1 exl

- onpeaensieM MOLHOCTb 3NeKTpoABuUraTensi kKomnpeccopa 1 CTyneHu:

N,, = N |[xBm)];

el
oel

Pac4eT nopLuHeBOro kKomnpeccopa Ha 2 CTyneHu

- onpegendem KoJim4ecTBo XrnagareHta, nocrtynarwero Ha Komnpeccop 2 CTyneHu:

G2 — Gl - ANsi XN1agoHOB,

G, =G, +G, *@[KZ/C]
(13_17)

- onpegendaem TeopeTny4eckyro nogadvy KomMrpeccopa 2 CTyneHwu:

- Ona aMMnaka;

_ 3. _,, -
V()Q—Gz*l)gclﬂ/l /CJ, 2c0e L, =U;
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- onpeagendem KOS(*)(*)I/ILI,VIGHT nogayn snanmMblX rnoTepb B KOMIMpeccope 2 CTyneHu:

_h-AR, [, +AR,. L AL

P P P

m m m

ﬁ’i2

- onpeagendem KOS(*)(*)I/ILI,VIGHT nogayn HesnanMmMbIX NoTepb B KOMMpeccope 2 CTyNneHu:

T, t,+273

A,, =2 = :
Y2 Tt +273

- onpegendemM KO3 UUMEHT nogavm Komrnpeccopa 2 CTyneHu:
’
A, =A, * A’ ;
1y Wo
- onpegensiemM AencTBUTENbHbIM 06bEM, ONUCBIBAEMbIN KOMNPECCOPOM 2 CTYMNEHM:

Voo

V,, [Jl/l3 /KBm];

2

- onpenensieM agnabaTnyeckyo MOLLIHOCTb KOMMNpeccopa 2 CTYNeHMU:

N, =G, * KMz[KBm];

a
- onpegendem I/IH}J,MKaTOprHZ K.n.a. KoMmnpeccopa 2 CTyneHu:
’ L]
771'2 w2 +b+tm’

- onpegensaemM 3(O(EKTUBHYIO MOLLHOCTb KOMMpeccopa 2 CTYNeHu:

N
N,, = —222 [xBm];
77:>
- onpegensaemM 3O MEKTUBHYIO MOLLHOCTb KOMMpeccopa 2 CTYNeHu:
N,
N,, =—2|xBm];
77/14 ex2

- onpeaendemM MOLLHOCTb 3J1EKTpoaBUraTesnida Komnpeccopa 1 CTyneHu:

N, o062 NeZ

o082

[KB m]

OnpepgenexHve Harpy3ku Ha KoHAeHcaTop

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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PacyeT Harpysku Ha KOHOEeHcaTop Mpou3BOAUTCS MOCMe pacyeTa KoMmnpeccopa BTO-
pOK CTYMNEeHM.

- onpe,u,enﬂeM Harpy3Ky Ha KOH,D,eHcaTOp I'IepBbIM C|'|OCO6OM:
QK :Qo +Ni1 +Ni2 [KBm],
- onpe,u,enﬂeM Harpy3Ky Ha KOH,D,eHcaTOp BTOpblM CHOCOGOM:

QK :GZ *QK [KBm]’

Ecnu obe BenuyuHbI HarpyskuM Ha KOHOEHcaTop NPUMEPHO UM TOYHO pPaBHbl, TO BCe
pacyeTbl LMKIOB U KOMMNPECCOPOB BbINOSTHEHbI NPaBUIbHO.

Ecnu 3HayeHnsa Harpysku nonyyYnnmcb pasHbiMyM B HEGOMbLUMX npegenax, To Ans pac-
yeTa KoHOeHcaTopa Bblbupaem Hanbonbluee 3Ha4YeHme.

Moabop komnpeccopoB 1 1 2 cTyneHen

Mo pacyeTHbIM AaHHBIM NoaGMpaeM CTaHOAPTHbIE KOMMPECCOPbI Ha KaXKayt CTyneHb

OTAENbHO:
MKM Ha 1 cTyneHb — N0 pac4eTHbIM 3HAaYEHUAM Vhl u N()gl;

MKM Ha 2 cTyneHb — no pacuyeTHbIM 3HaueHnam Vi, U Ny, ;

Mpumeyanue: Ecnu npu pacdeTe OBYXCTyNeH4YaToro arperata Heobxogumo Ha 1 cTy-
NeHb NOCTaBUTb BMHTOBOW KOMMPECCOP, Ha 2 CTyNneHb NOCTaBUTb MOPLLUHEBOW KOMMNpPEeCccop,
TO UMKN B gnarpamme 6yaeT BbirnsaeTb Tak

B aTtom cnyyae Heob6xoamMmo Npon3BOAUTL pacyeT Tak:

- 1 CTyneHb — pac4yeT BUHTOBOIro OAHOCTYNEHYATOro Komnpeccopa,

- 2 CTyNeHb — pacyeT BTOPOWN CTYNeHU ABYXCTYNeH4YaToro NopLIHEBOro

Komnpeccopa.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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Puc. 6.2 Liukn aByxcTyneH4YaTon XonoaunbHOM MalluHbl C BUHTOBbLIM KOMMNPECCOPOM Ha
nepBou CTyneHu

IgP[MT1a]
Py 8 6 5 4 4
tn
/| tuam
Pm tm 3 _2M_2_20
7
Ps to tac
/ 9 /1

I kK /Kkr]
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4.2 Pac4eT u noabop TennooObMeHHbIX annapaToB

4.2.1 PacyeT 1 nogbop KoHOeHCATOPOB

Onpepgensiem TennonepeaaoLLyto NOBEPXHOCTb KOHAEHcaTopa:

KO Kigkgm [Mz];

e Ko = (700

: 1000) le/Mz * RJ -k03hPULIMEHT Tennonepeaaym

KOHAeHcaTopa,
r ,—1
Qm — w2 p wlt [oc],
23 *lg x Twl
tK T th

Onpe,qenﬂeM KOJIN4eCTBO Ll,MpKyJ'IMpleUJ,eﬁ BOObl B KOHAOEHCATOopeE:

_ 2.0, .
Vo = C,*p, *(lwz —twl) [M3 /C],

roe > 0, —CyMMapHasi Harpyska Ha KoHAeHcaTop,

>0, =0.""+0." [xBm];

C, =419 [K;ZZOfC/ ke* K - TennoemMKoCTb Boab,

_ 3
pw - 1000 |_K3 / M ] - NNoTHOCTL NpecHon BoAbl,

_ 3
pw - 1090 |_K2 / M ] - NNOTHOCTL MOpPCKOM BOARI,

Mo pacyeTHbIM AaHHbLIM Noabupaem:

no FKa - ABa CTaHOApPTHbIX KOHAOeHCcaTopa,

no Vw - ABa paboumx BOASAHbIX HAacoca + 04MH Pe3epBHbIN.
Mocne nogbopa BbINMCaTb TEXHUYECKYHD XapakTEPUCTUKY KOHOEHCATOPOB M BOASIHbIX
HacocoB B TabnnyHon dopme.
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4.2.2 Pacuet n nogbop ncnaputens

OnpepgensieMm TemnepaTtypy XOno4HOro 1 Tensoro paccona:

t,,=Ilh+5 lCJ - TemnepaTypa paccona Ha BbIXOAe W3 ncnapuTens.

Ly =1+t (3 +5) lCJ - TemnepaTypa paccona Ha BXxoJe B ucnapuTers.

Onpe,u,enﬂeM Tennonepenarwyro NnoBepXHOCTb NCNapUTen4d:

7, = e

roe - TeNnoBas Harpyska Ha ucnapuTenb,
K, =(460+550 )Bm/ x> *K | - ans ammuaca,
- KOa(hpUUMEHT Tennonepegaym

K, =(230+350 )[Bm/M2 * K ] - ANS XNa[oHOB, cnaputens.

t . —t
0, = rl ; pz_t [OC ] - cpegHasa norapudmmnyeckas pasHoOCTb TeMMepaTtyp.
23xlg- 20
th -1

OnpepensieM KONMYeCcTBO LIMPKYNPYHOLLEro paccona:

O, 3 .
v = /el
r C,*¢, *(tpl ~t, )[M c]

rae C, - TENSI0EMKOCTb paccona,
- onpegensatTcs no Tabnuuam yyebHuka B

&, - NMNOTHOCTL paccorna, 3amep3aHns paccona u cpeaHen TemnepaTypbl paccona.

t _tpl _tp2 [Oc]
P —T - CpeaHAad TemMmnepartypa paccona,

t =1, —(5 +8)[°CJ - TemMnepaTtypa 3aMep3aHus paccona.

MNo paC‘-IéTHbIM OaHHbIM nou6mpaeM:

no FH - OAVH CTaHOApPTHLIN UcnapuTensb,

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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no Vp - 04uMH pabo4nii paccosbHbIN HAacocC + OANH Pe3epBHbIN.

Mocne nogbopa BbINUCaTb TEXHUYECKYIO XapakTEPUCTUKY UCNapuUTensa N pacconbHbIX
HacocoB B TabnuyHoun opme.

4.2.3 PacuyéT n nogbop GaTtapen

Pacuyét n nogbop 6atapen npon3BoguTCA AN KaX4oro TproMa OTAENBHO.

PacuéT obuien Tennonepenatoien noBepxHocTn 6atapen B TproMe:

6
F,; = R.ggerm [MZ];

raoe Q. - TENMonpuToK K oxnaxaatowwmm 6atapesam B Tprome BT;

K, - koadbuumneHT Tennonepenaydn batapen,

K, = (6+10)[Bm/m2 *KJ - ANA rMagkoTpybHbIX aMMuaYdHbIX 6atapen,

K, = (3,5 +5)|_Bm/M2 *KJ - NS XNagoHoBbIX 6aTapen ¢ opebpEHHOM NOBEPXHOCTLIO.

At, - TemMnepaTypHbIA Hanop Mexay KUMAWMM XnagareHTom u cpegHen Temnepary-
pon BO3gyxa B TpOMe,

At, =(10+12)°C|

Onpepgensiem gnvHy ogHon 6aTapeun, CoOCTosLWEN N3 CTaHAAPTHbBIX CEKLNNA.

CtaHgapTHbIE CEKUUM MMEIOT onpeaenéHHble KOHCTPYKTUBHBIE pa3mepbl.

MoaToMy M3 CTaHOApPTHbIX CEKUMA MOXHO MONyy4nuTb Gatapen npakTtuyecku nobon
ATNNHbBI N MOBEPXHOCTMN.

B KYypCOBOM TMpPOEeKTe MNpUHUMAKT crefyrouine KOHCTPYKTUBHbIE pa3Mepbl CeKUMn:

- CK — konnekTopHas cekums: [ = 2,75[u] ;

fo =20,7]% ] ;

- CC — cpenHsas cekuus: I, =3[m]; Soe = 22,8[M2] ;
1 =45 ; £ =345 ;
lCC = 6[M] ; fEC = 46’3|.M2J ;

Habupaem anuHy 6atapen Tak, Ytobbl OHa Obina Ha 2 MeTpa MeEHblle ANWHbLI

Tpoma :

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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15 :lCK +n*lcc +ZCK[M] :

16 = lmp _2M[M] ;

rae n — KoJsim4ecTBo cpeaHUnx ceKkuum ogMHaKoBOW Unu p83HOI7I OITNHbI.

OnpepgeneHne NOBEPXHOCTM oaHOM baTapen:

fo=fotns fot ful?]

MpumeyaHue: InnHa 1 NOBEPXHOCTb CPEAHUX CEKLMIN MOXET OblTb No6Goro Habopa.

Onpegensiem konuyecTso batapen:

_FE

15

n;

(]

- Konu4yecTBo H6aTapei He0GX0AMMO OKPYIMUTL A0 LENoro Yncna.

Onpegensiem pakTn4ecKyro NOBEPXHOCTL BCcex BaTapen B TprOMeE:

F6f[7a1< — n6!/)4”< *fa [M2]1

Onpe,qenﬂeM KOJIN4eCTBO XiagareHta B 6aTape;|x TpOMa:

L L ]

x.a. f

roe o - 06béM ofHOro meTpa Tpybbl; o =860%10° [M]

f-nnowagp noBepxHoctTn 1 meTpa Tpydbl f =O,93[M2]

4.2 .4 PacyeT n nogbop nepeoxnagutens.

Onpep,eneHme Tennonepe/:tarow,eﬁ NOBEepPXHOCTU Nepeoxnaguntens:

£ =[]
K,, *Atcp

rae O, - Tennosas Harpyska Ha nepeoxrnaauTenb,

0,, =2(G*q,, |Bm]

K, - xoadhuumeHT Tennonepeaayn nepeoxnagutens,

K,, = (465+700)Bm/ m* * x|

Atcp - cpefHUn TeMnepaTypHbIA Hanop xnagareHTa v Boapl:

A, =(4+5)°C|

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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Mo pacyETHOMY 3HaYeHuo I, BbIOUpaAeM cTaHOapTHbIA NepeoxnagnTenb U BbINUChI-

BaeM €ro TEXHUYECKYIO XapakTePUCTUKY B Tabnn4yHom opme.

MpumeyaHue: Ecnu noBepxHOCTb Nepeoxnagutensa no-pacyeTy nonyvunacb Hebonb-
LWIOW, TO HEeoBXOANMMO 3Ty MOBEPXHOCTb COXWUTb C NMOBEPXHOCTbIO KOHAEHcatopa M nogo-
OpaTb CTaHOAPTHLIN KOHAEHCATOP C YY4ETOM 3TOM NOBEPXHOCTLIO.

B aTom cnyyae cuutaeTcs, 4YTO Npouecc nepeoxnaxneHus NpoucxoauT B KOHOEHca-

Tope.

4.2.5 Pac4éT n nogbop pereHepaTMBHOIo TeNnIoodMeHHMKa

OI‘Ipe,El,eJ'IeHlxle TeI'IJ'IOI'Iepe/J,aPOLueI?I NOBEPXHOCTU pereHepaTnBHOro TennoobMeHHUKa:
F — QTO [M2]
TO
KTO * Al‘CP

rae O, - Tennosas Harpyska Ha pereHepaTUBHbI TEMNOOGMEHHNK,

Oro = G*qTO[Bm]

K, - K0adhMUMEHT Tennonepeaayn pereHepaTBHOrO TENI006MEHHNKa,
K, =(100+200)|Bm /2> * K|

At -p - cpenHsis pasHOCTb TeMMepaTyp MEeXAy XUAKAM XNaaareHToM v napoMm Xnaga-
reHTa B pereHepaTVBHOM TENI00OMEHHUKE.
e ttg Lyl

s =00

Mo pacyétHomy 3HauveHuto [, nogbvpaem CTaHOAPTHBIA pereHepaTUBHbIA Tennoo6-

MEHHVK 1 BbINUCbIBAEM €ro TEXHUYECKYH XapaKTepUCTUKy B TabnuyHon gpopme.
MpumeyaHue: PacyéTt pereHepaTMBHOIO TEMNNOOOMEHHUKA NPOU3BOANTCS Ha Kaxayto
TemnepaTypy KuneHus.

4.2.6 Pac4éT BoasiHOro tennoobmMeHHuKa

BogsHon TennoobMeHHMK yCTaHaBnvMBaeTCs B OBYXCTYNeH4YaTton XOnoAwuNbHOW Ma-
LWMHEe Mexay Komnpeccopom 1 CTyneHn M KOMNPECCOPOM 2 CTyneHun, paboTatowen Ha xna-

OOHe.

OnpepneneHve TennonepeaaLlei NOBEPXHOCTU BOASAHOIO TENNOOOMeHHMKa:
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Oro
FTOW = v [M2 ]

roe QTOW - TennoBas Harpyska Ha BOASIHOI TeNNOOBMEHHMUK,
QTOW =G, *q [Bm]
KTOW - K09PULIMEHT Tenmnonepeaayn BOASHOro TENrooB6MeHHMKa,

Ky =(100+200)Bm/ 2> K]

At m - CPeOHsIS pa3HOCTb TemnepaTyp MeXay BoAOM U NapoMm xnagareHTa,

Af = Lyy Yy, L [OC]
" 2 2

Mo pacyéTHOoMy 3Ha4vyeHuto noadbupaem CTaHAapTHbI BOOSIHOW, M BbiNMcaTb €ro Tex-

HUYECKYIO XapakTEPUCTUKY B TabnnyHom hopme.

4.3 Pac4éT u noabop BcnomoraTeribHOro o6opyaosaHus

4.3.1 Pac4yét n nogbop pecusepos

Pac4éT 1 nogdop nuHenHoro pecuneepa

(0,3+0,6)% V.
0,5

Vo = T w12’ ]

roe (0,3 +0,6) KO PULMEHT 3anONHEHUS XNOKUM XagareHTOM UcnapuTenbHOn cu-
CTEeMbI:

0,3 — BepxHAA nofava XUAOKOro xnagareHra,

0,6 — HMXKHSAA MoaaYa XUOKoro xnagareHra.

0,5 — KOa(hPUUMEHT, YUMTbIBAIOLLMIA HOPMY 3aMOSNTHEHUS pecuBepa Npu aKcnyaTauuu,

1,2 — KO3 PULMEHT 3anaca,

chcm - 06BbEM UcnapuUTenbHOM CUCTEMbI MO XNaaareHTy BCeX TPHOMOB:

Vown =Vew + Ve Voo |97

cucm
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Mo pacyéTHoMy 3Ha4YeHUIO V,,p nogobpartb CTaHAAPTHbIV JIMHEVHBIA pecuBep U BbINn-

CaTb €ero TeEXHNYECKYH XapaKTepUCTUKy B TabnuyHon cbopme.

Pacuyét n noabop UMpKYnALMOHHOIO pecueepa
— . 3
7, = (07 510)7, e

roe 0,7 — koaddULMEHT NMpu HXKHEW nofayun xnagareHta B CUCTeEMY,

1,0 — KO3 PUUMEHT NPU BEPXHEN NOJAYM XIlagareHTa B CUCTEMY,

chcm - 06bEM ncnapuTenbHOM CUCTEMBbI TPIOMOB AJS11 OOHOW TeMrnepaTypbl KUMEHUS
XnOKoro xnagareHTa,

Mpumeyanue: LIMpKynaumMoHHbIM pecuBep nogbupaeTcs ANs Kaxgow TemnepaTypbl
KMNEHNSA XXUAKOro xragareHTa.

Mo pacyéty 3HayYeHuto Vu,p, noabupaemM CTaHAapTHbIA LMPKYNSLNOHHbBIA pecusep U

BbIMMCbIBAEM €r0 TEXHUYECKYH XapakTepUCTUKy B TabnunyHom dopme.

Pacuyét n nogbop 3awmTHOro pecusepa

v, =035%V,. x|

cucm

roe 0,35 — koadhpunLMeEHT 3anonHeHNa 3aWwmnTHOro pecueepa,

chcm- 00BbEM McnapuTenbHON CUCTEMBbI NO XNagareHTy Ans TPMOB C OAMHAKOBOM

TeMHepaTypon KUNeHnA XNOKoro XnagareHta

MpumeyaHve: 3aWmUTHLIA pecBep noadbupaeTcs AN Kaxaoro TemnepaTtypbl KUNeHUs

XMUOKOro XnagareHta.

V.

Mo pacyéTHoMy 3HaveHuo " 3.p. nogbupaem CTaHOAPTHLIA 3alUTHBIN pecuBep U

BbIlMUCbIBaeM €ro TexXHU4YeCKYyt0 XapakTeEPUCTUKY B TabnunyHon cbopme.

Pacuyét n nogbop apeHaxHOro pecueepa

Vieo

Van =g 1,220’ ]
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roe 0,8 — KoadhpunLMeHT 3anonNHEHNA APEHAXHOTo pecueepa,
1,2 — KO3 PULMEHT 3anaca,

VH_O - 06bEM NpnbBOpPOB oxXNaxaeHust camoro 60bLOro TptoMa No KoNM4ecTBy Xna-
AareHTa

Mo pac4yé€THOMY 3HauyeHuto Vg_p, nogbupaemM CTaHAapTHBLIN ApeHaXxHbIA pecuBep U

BbIMMCbIBAEM €r0 TEXHUYECKYH XapakTepUCTUKy.

4.3.2 Pac4yét 1 nogbop NpoMeXXyTOYHOro cocyaa

BbiGop npomexxyTo4YHOro cocyga npov3BoaMTCA Mo nrolwaav Tennonepenatollen no-
BEPXHOCTM 3MeeBUKa.

3M

_ 0, *10T ]
K+,

roe Q3M = G[ *q 0 [KBm] - TENSIOBOW NOTOK B 3MEEBUKE,

K= (580 +7O())|_Bm/ﬂ/l2 * KJ -K03hULIMEHT Tennonepeaayn 3MeeBmka,
0

cp - CpefHsist norapudgpmMmmyeckas pasHoCTb Temneparyp,

le — Iy 0
QCP = t —t [ ] - CMOTpU ,D,ByXCTyFIquaTbIVI UnMKn,
6 m
2.3%lg
t8 _tm

Mo pacyéTHOMY 3HAYEHWUIO FgM nogobpaTtb CTaHAAPTHLIA NMPOMEXYTOUHbIN Cocya U

BbINMCaTb €ro TEXHUYECKYHO XapakTepuUCTUKy B TabnunyHom copme.

4.3.3 MNoabop oTAenuTens XnaKocTu

OTnenutenb XWAOKOCTU noabupaeTcs Mo AuaMeTpy BcacbiBalollero naTpybka Kom-
npeccopa Ha Kaxayto TeMnepaTtypy KANeHus.
OTaenuTenb XWOKOCTU yCTaHaBNMBaeTCA B Nape C ropu3oHTanbHbIM LUPKYMALMOH-

HbIM U 3alUTHbIM pecnBepom, B 3aBMCUMOCTU OT cnocoba nogaym Xmakoro xnagareHTta B
ncnapuTeribHyro CUCTEMY.
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4.3.4 MNopbop macnooTaenutenemn
MacnooTtgenutenu nogbuparoTcsa No gnamMeTpy HarHetTaTenbHoro natpybka komnpec-
copa.

Macnootgenutenu I'IOLI,6VIpaIOTCFI N yCTaHaBITMBAKTCA MNMOCIEe KaXaoro Komripeccopa.
I'Igmmeanme: Ecnu no,1:|,o6paH arperart, TO MacriootTaesintesib MOXHO He I'IO,EI,6MpaTb.

4.3.5 NMopbop macnocbopHuka
B cynoBbix XonoaunbHbIX YCTaHOBKaX NpegycMaTpuBaeTCs LEHTPanmM3oBaHHbI cHop

Macriia 13 arnnapaTtoB CXeMbl.

[na kypcoBoro npoekta Heobxoaumo nogobpaTtb oAuH MacnocOOpHUK HeBOIbLIOro

0O0BbEMa U BbINNCATb €ro TEXHUYECKYH XapaKTepucTuky B TabnuyHon dopme.

4.3.6 MNogbop Bo3ayxooTaennTens

[nsa KypcoBoro npoekta Heobxogmmo nogobpatb 0AWH BO3AYyXOOTAENUTENb, B 3aBU-
CUMOCTW OT XnajareHTa:

- ana ammmaka — AB — 4,

- [ANS xnagoHa — XNaAoHOBbI BO3AYyXOOTAENUTENb.

4.4 CBogHasa Tabnuua xonogunbHOro o6opyaoBaHuA.
Mocne pacyeTta 1 nogbopa BCEX IMEMEHTOB Cy[4OBOM XONOAUITbHOM YCTaHOBKU CO-
cTaBngeM CBOAHYH Tabnuuy xonoausnibHoOro obopyaoBaHus, roe ykasblBaemM OCHOBHblE Ma-

paMeTpbl CTaHOAPTHOIO XoNnogunrnbHOro O60py}J,OBaHI/1$I.

Ha ocHoBaHun cBogHOM Tabnuvubl XonoaunbHOro obopyaoBaHUA COCTaBNAEM CXeMy
Cy[0BOM XONOAUNbHOM YCTaHOBKM B COOTBETCTBMM C 3aJaHMEM Ha KypCOBOE MPOEKTUpOBa-
HUe 1 ¢ y4eToMm TpeboBaHui, NpeabaBnsaeMbiX K 0OpPMNEHUI0 rpadonyecKomn YacTu KypcoBo-
ro npoekTa.

CraHgapTHoe xonoaunbHoe o6opyaoBaHue 3aHocuM B Tabnmuy Ne 6.

Tabnuua Ne 6 CeogHasa Tabnuvua xonogunbHoOro o6opynoBaHns
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Mapka TexHunyeckas
HanmeHoBaHue Kon-
n/n cTaHgapTHOro XapakTepucTumka MpumeyaHne
XxonoawrsHoro obopynoBaHus obopynoBaHus BO
obopynoBaHus Y Y
Y 3
OpHocTyneH4aTblit vV, = 300’6lM /qaCJ
1. NMOPLLUHEBON KOM-
npeccop n-110 O, = 127,5[KBm] 1

N,,37[xBm]
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5. OpraHusaumsa TeXHU4eCKOM aKcnsyaTauum n o6cnyXMBaHu0 XonoausibHOro
o6opyaoBaHus.

5.1 TpeboBaHUs1 NO TEXHUYECKOM IKCMIyaTaLmMm u o6Cny>XKMBaHUIO XONoAUITbHOIo
ob6opyaoBaHus.

QkcnnyaTauus cyaoBbiX XONO4MMbHbIX YCTAHOBOK NpeacTaBnseT cobon Komnneke op-
raHM3auUMOHHO-TEXHNYECKNX MEPONPUATUIA, obecneymBatoLLnX HagexXHYo 1 6e3onacHyto pa-
BOTYy YCTAHOBOK, a Takke MCNOSMb30BaHNE UX C MaKCUManbHON 3EKTUBHOCTLIO.

Mcnonb3ys y4ebHyto 1 cnpaBoYHYO NUTepaTtypy B KypcoBow paboTe oTpasuTb crieay-
toLLMe BONPOCHI:

- Lenu 1 3agavm TeXHN4EeCKom aKcnnyartaunn Cyﬂ,OBOVI X0NoauNbHON YCTaHOBKMU;
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- NepeyeHb HOpMaTI/IBHOIZ OOKyMeHTauun Cyﬂ,OBOVI X0noannbHON YCTaHOBKU;
- OCHOBHbIE TDGGOBaHMH No TEXHUYECKON SKCMJyaTaunm xonogunribHoOro o6opy,£|,OBa—
HUA,

- OCHOBHbIe TpeboBaHMa No 06CNyXMBaHMIO XONoaUNbHOro 06opyaoBaHNS;

5.2 O6sa3aHHOCTU OOGCNyXXMBaKoOLEero nepcoHarna npu TeXHNYECKOW IKcnyaTauum n
o6CcnyXnBaHUM XonoaunbHOro o6opynoBaHus.

B KypcoBon paboTe pacKpbiTb BOMNPOCHI, CBA3aHHbIE C OOLLMM PyKOBOACTBOM Cy0BOM
XONoauIbHOM yCTaHOBKW. [1ns aToro He06X0AMMO pacKpbiTb CrieayoLme BOnpochl:

- 0683aHHOCTN pedhMexaHmKa Npu NPMEMKE Cy0BOW XONOAMUINbHON YCTAaHOBKM;

- 0683aHHOCTN pedhMexaHuKa NpPU TEXHNYECKOWN SKCMnyaTaunumn cygoBOn XON0ANNbHON
YCTaHOBKY;

- 0653aHHOCTM pedMaLlLUMHUCTa NPU TEXHUYECKOW aKCnnyaTaunum cyqoBON XONoausb-

HOW YCTaHOBKW;

5.3 NMogroToBKa K MNYyCKY, NyCK U OCTaHOBKa CYAOBOﬁ XOsoAUNbLHOWN YCTaHOBKMW.

[(MaBHOW 3agavyen TEXHMYECKOW IKCrnyaTaunum cygoBOM XONO4NNbHOW YCTAHOBKW SIB-
NSAEeTCa YMEHMe nNpomM3BOANTb MYCK M OCTAHOBKY XonogunbHoro obopyaosaHus. [1ns 6es-
onacHom paboTbl U YMEHbLUEHUSA 3aTpaT Ha NPOM3BOACTBO X0no4a Heo6xoaAMMOo NpaBuUbHO
noaroTOBUTb CyJOBYIO XONOAUITbHYIO YCTAHOBKY K NycKy. [1nsi pelueHnst 3aTux Meponpusitum B
KypcoBowm paboTe pacKkpbITb CrieayroLme Bonpocshl:

- NOAroToBKa XONOAMNbHOro 06opyaoBaHUs K NyCKy;

- NOPSIAOK Nycka HeaBTOMaTU3MPOBAHHOM N aBTOMAaTU3MPOBAHHOM CyOBOW XOJ0-
ANSTbHOW YCTaHOBKY;

- NPAOOK OCTAHOBKM XOSTOANSNBHOIO 000pYyA0BaHUS Ha KPATKOCPOYHYO U ONNTESbHYHO
CTOSIHKM;

5.4 TexHuka 6e3onacHocTu npu pabote B CXY.

[(aBHOW 3agaven aBnsieTcsa nosiyyeHne HeobxoanMbIX 3HAHUIN O TEXHUKE
©e3onacHOCTM Npu NpoBeAEHNE PEMOHTHbIX PaboT, a Tak XKe TEXHUYECKOro obcnyxmsaHns
Cy[0BOM XOJIOANITbHON MaLLVHbI.

- PackpbITb OCHOBHbIE rMpaBuina HOLWEHUA oaexabl.

- MpoBegeHne paboT C ANEKTPOUHCTPYMEHTOM.
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- icnonb3oBaHue ra3oaHarnim3aTtopa C OTKPbITbIM MNjiaMeHeM.

- PemMOHT anrnapaToB BbICOKOIro gaBJieHns.

5.5 BnuaHue ppeoHOB Ha OKpyXXaloLlyro cpeay.

KypcaHT gomkeH noHMmaTb U aHanM3mMpoBaTb CBOM AEUCTBUS Npu paboTe ¢ Tem unm
WHHbBIM XIlagareHTOM Ha OCHOBe xropa. Ha cerogHawHum geHb psa cTpad 6oparca 3a
9KOMOrno Hallen nnaHeTbl, NpU 3TOM co3faBas npaBusia U 3akoHbl, KOTOPbIEe 3aCTaBnAT
nogen otBeyaTb MaTtepumanbHo.

- JaTtb xapaktepuctuky R22.

- CpaBHuTb R22 € ero 03oHOOe30nacHbIMK aHanoramu.

5.6 BnuaHue dopeoHOB U X NPOAYKTOB pacnaga Ha YenoBeka.

B chepe xonoguneHoro o6opyaoBaHna NPUHATO cHMTaTb (PPEOHbI HA OCHOBE XJlopa
©es3onacHbIMK A58 YerioBeka, HO 9TO Janeko He Tak. [laHHble XnagareHTbl MeHee onacHbl B
cpaBHeHun ¢ R717.

3agayen KypcaHTa aBnaeTcs:

- OnucaTtb BNuaHWe npoaykToB pacnaga R22 Ha yenoseka.

B 3akno4eHMn MOXHO pacKpbITb BONPOCHI, CBA3aHHbIE C 0OCNYyXMBAHWEM XONOAWIb-
HOro obopygoBaHus.

3aknryeHue
BbiBOAbLI M NPeanoXeHns No TEXHUYECKOW IKCNnyaTauum n o6Cny>KMBaHMO XON0ANNbHOIo

obopyaoBaHus
3agaHuem Ha KypcoByko paboTy npegycMoTpeHa rpaduyeckas yacTb, KOTopas BKIO-
YyaeT B cebs pa3paboTKy M BbINOSIHEHNE CXEMbI XONOAWUIBHON YCTAHOBKM A5 3a4aHHOro Tu-
na cygHa.
Cxema cygoBOM XO0NOAUNBHON YCTAHOBKM OOSKHA COCTOATb M3 XONoaunbHOro obopy-
AOBaHus, KOTopoe ObINo paccunTaHo u nogobpaHo B pesynbrate pacyéta B XONOAWUNbHOM

4acTu.
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lMepea cocTtaBneHneM cxembl CyA0BOM XONOAUSTbHOW YCTAaHOBKM HEOBXoanumo npeay-
CMOTpeTb Bce TpeboBaHus, NpeabABAsieMble K CXEMaM:

- NOAAEPXaHNe 3a[jlaHHOro TeMNEPATYPHOro pPeXrMMa B OXNaXK4aeMblX MOMELLEHUSX;

- NPOCTOTY B 06CcnyxmnBaHnm n 6e3onacHoCcTbL B paboTe;

- TMBKOCTb B 3KcnnyaTtauuu, AonycKalwLlyo nepekntoveHme obopyaoBaHUs C OO4HMX
ncnapuTenbHbIX CUCTEM Ha ApPYrne U U3MeHeHne TeMMNepPaTypHOro pexnmMma B oxnaxgaemblx
NMOMELLEHUNSX;

- XOPOLUYIO NOAauy XMAKOro XragareHta v xnagoHocutensi B npubopbl OXnaxaeHus n
ObICTPbIN CMMB XWAKOCTU NPU HEOBXOANMOCTM OCBODOXAEHUS UX;

- BO3MOXHOCTb MOMHOM UMM YaCcTMYHOW aBTOMaTm3aumm paboTbl YCTaHOBKY;

- MMHUMAarbHOE BRUSIHWE MMOPOCTaTMYECKOro cTonba Xnakoro xnagareHta Ha pabory
NpUBopOB OXNaxaeHus;

- Manyt éMKOCTb CUCTEMbI NO XfadareHTy;

- MMHUMAarbHY KOPPO3N0 XONOANNBbHOro o6opyaoBaHMsa U TpybonpoBOaOB;

- MMHUMaAJ1bHYIO CTOMMOCTb MOHTaxka 1 3KCniiyatauunu,

Cxema cygoBOW XOSOA4MMbHOW YCTAaHOBKW BbIMOMHAETCA Ha NMCTe BaTMaHa opma-
TOM A-1 B YCIOBHbIX

O603Ha4YeHnsAX, NPeayCMOTPEHHbLIX CTaHAAPTOM.

[Mocne BbINOMTHEHUSA CXEMbl Cy4OBOW XONOAMIbHON YCTAaHOBKN KypCaHTy Heobxoammo
noapobHoO AaTb onncaHne paboTbl CXeMbl, Yka3aTb OCHOBHbIE MapaMeTpbl MO KOTOPbIM aHa-
nmnanpyeTtcsa paboTa cxeM XONoAWSbHbIX YCTaHOBOK.

Kpome atoro npu o6bsicHeEHUM paboTbl cxeMbl HEOBXOAUMO yAENUTbL BHUMaHWE CTe-
neHn aBTOMaTU3aUUM CXEMbl, YKa3aTb KaKyld aBTOMaTUYECKYl 3alumuTy, CUrHanmMsauuio u

KOHTPOJ1b MOXHO NPUMEHUTb NPU 3KCrJiyataunn CXembl.

Mpw onucaHumn paboTbl CXEMbl HEOOXOAMMO AaTb KpaTKyl0 XapakTepUCTUKY pasBOAKM
TpybonpoBOOOB MO xnagareHTy, Boae, Macny. YkasaTb Kakve BcromoraTernbHble Tpybonpo-
BOAbI NPEAYCMOTPEHbI B CXEME M OIS Yero.

Mocne BbINOMHEHWUs1 NOMHOrO 06bEma KypCOBOro NpoekTa KypcaHT AOIBKEH npenb-
SIBUTb NpenogaBaTento NOSICHUTENbHYIO 3anucKy W rpadMyeckyto YacTb, 3aTem npenogasa-
Tenb NPUHMMaET 3aLLMTy KypCOBOro NMPOeKTa U TOMbKO MOCHe 3TOro OH BbICTABMSET OLEHKY,
YUYUTBIBAIOLLYIO CrieayHoLLme KpUTepumn :

- NOInHble N rpamMoOTHbIE OTBETbI MNMPU 3aLlLNTE;
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- BbINMOJIHEHNE KYPCOBOIo NpoekTta CaMoCTOATENIbHO N B YCTAHOBJIEHHbLIE CPOKU;
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