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MeTtogndeckoe nocobue cocTaBneHo B COOTBETCTBMM C paboyen nporpammon
NPOM3BOACTBEHHOrO Moayna «BeaeHne npoueccoB MNO  TEXHWUYECKOM IKchnyaTaumm,
0OCNyXMBaHUIO M PEMOHTY XonoaunbHoro obopyaoBaHua» gns cneuyunanbHoctn 15.02.06
“‘MoHTax, TexHuyeckasa 3SKchnfyaTauuss M PeMOHT XONOAWUSbHO-KOMMNPECCOPHbIX MAaLUMH U
TENmOHACOCHbIX YCTAHOBOK (No oTpacnsm)”’. Bpemsa, oTBegeHHoe paboyen nporpammon Ha
KypCOBO€E NMPOEKTUPOBaHME B paMKax ayauTOPHbIX 3aHATUI, cocTtaBnseT 30 y4ebHbIX Yacos.

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

O6bwan xapakTepucTuKa, Ha3Ha4YeHne U NPUMeHeHue XonoAuNbHOW YCTaHOBKMW.

KomneTeHuun npodeccuoHanbLHOU AeATeNbHOCTH.

MckyccTBEHHBIM X0noA CTan OOHWM M3 OCHOBHbIX TEXHOSOrMYECKUX CpeacTs npwu
NPOM3BOACTBE MPOAYKUUM BbICOKOTO KayecTBa, Tak kak C ero nomoulbto obecneunBaeTtcs
GbicTpas obpaboTka pbibbl U1 MOPENPOAYKTOB HENOCPEACTBEHHO Mocne ux Jobblun, a 3atem
ANUTENbHOE XpPaHEeHNe Nofy4YeHHON NPOAYKLUMN.

XonogunbHasi ycTaHoBKa MpeactaBnaeT cobow KOMMMEKC XOMOAMMbHbBIX MallH,
TEXHOMornyeckoro obopynoBaHusi, TpybonpoBOAOB, TPKOMOB WU  APYrMX YCTPOWUCTB,
obecneymBaroLLx NPOM3BOACTBO MCKYCCTBEHHOrO X0ONnoAaa.

XonogunbHas yCTaHOBKa BKMOYAET TEXHUYECKME SNEMEHTbI, MPM NOMOLLM KOTOPbIX
OCYLLECTBNAETCA NEepeHOC TENnoTbl OT Cpeabl C HU3KOW TemnepaTypon K cpene c bornee

BbICOKOW TeMnepaTypour 3a cHET NOTPeBNSEMON Npu 3TOM IHEPTUN.

[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 XONOAMITbHON YCTaHOBKY;

Kpome aToro ykasaTb ANs Yero npeaHasHayeHO CyAHO 3aJaHHOro Tuna M ykasaTb
Kakue notpebutenun xonoaa UMeTCs Ha CyaHe.

B 3aknioyeHun HeobxoaMMO onpenenntbCs B COOTBETCTBMM C 3a[aHWEM, Kakyo
XONOAUNbHYH YCTaHOBKY HEOBXOAMMO CNPOEKTUPOBATD.

[aHHble MeToamYeckoe nocobue NoAroTOBIEHO C LiENb0 OKasaHWs OpraHn3aunoHHON

N MeToONYECKONM NOMOLLM 06Yy4YatoWMMCSl  NPU BbIMOSTHEHWUW KYPCOBOW paboThbl.

HURYMEHIII y11pda6IIACITICAH 11PQUcPAaMIMAbIMIU CpeulITisamu I Ixivi=\Wivi
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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BbinonHeHne kypcoBoi paboTel cnocobcTByeT hopMmnpoBaHnio y oby4varoLmnxcs
cneaywmx 351eMeHTOB KOMNETEHLMIA:

npogheccuoHarbHbIX KomrnemeHyud coanacHo ®OC Cl10

MK 1.1 OpraHunsoBbiBaTb W OCYLIECTBMATb TEXHUYECKYI SKChnyatauuw U
obcnyXuBaHue XonoannbHOro obopyaoBaHus.

MK 1.2 MpoBoanTb AMArHOCTUKY, OOHapyXmMBaTb HEUCNPaABHY pPaboTy XONO4MUNBHOIoO
obopyaoBaHus, NpUHUMaTb Mepbl AN YCTPaHEeHUS 1 NpeaynpexaeHnsa OTKasoB U aBapun.

MK 1.3 BbINONHATb KOHTPOSb, aHanM3 W ONTUMU3ALUI0 PEXUMOB pPaboThbl
XonogurnbHoro obopynoBaHuS.

MK 1.4 OpraHu3oBbiBaTb U OCYWECTBNATbL paboTbl MO PEMOHTY XONOAMSBHOro
obopyaoBaHus.

MK 1.5 OpraHus3oBbiBaTb U OCYLLECTBNATb MEPOMPUATMA MO OXpaHe Tpyda npu

TEXHUYECKON 3KcnnyaTaumm, ob6Cny>KMBaHMo U PEMOHTY XONOAMIbHOIrO 060pyaoBaHMS.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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B nocobun wun3noxeHol BOMPOCbI OpraHn3aumm BbINOSIHEHUA KypcoBOW paboThl,
TpeboBaHUA K copepxaHuto, obwemy 1 oopmneHuntio paboTbl, NpuBeAEHbl METOANYECKUE
pekoMeHaauuun ons oTpaboTKmM OTAENbHbIX pa3faernos KypcoBon paboThl.

OdbopmneHne coCTaBnAKLWMX YacTenm KypcoBon paboTbl, OCYLIECTBMSETCA B
COOTBETCTBME C WHCTPYyKUMEN NO OdopMMeHMto Yy4yebHoOM n  y4ebHO-MeToanYEeCcKon

AOKyMeHTauumn B konnemke n tpedbosaHnammn ctangaptos ECKL.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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1. PacuyeT cTpouUTenbHO-U30NALNOHHBLIX KOHCTPYKLMUNA.
1.1 O6wme 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 MOMELLEHUAX Ha YPOBHE OCHOBHOMO MAaLUMHHOIO
oTaeneHus;

- cneumanbHbIX HagnanybHbIx pybkax;

- XNagoHOBble aBTOHOMHbIE XONOAWMNbHbIE MaLUMHbBI ONAsi NPOBU3MOHHbLIX KNagoBbiX

yCTaHaBIMBakOT pAaomM C HUMU B CrieynaribHbIX BbIrOPOAKaX;,

OcCHOBHblE npaesuna pasmeLleHns X0NOAMMBbHOrO obopynoBaHus B
pedpmkepaTtoOpHOM MaLLUMHHOM OTAENEHUN:

- 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 [l. B3aumHOoe pacnonoxeHne MalKWH W annapaTtoB LOMKHO ObiTb
TEXHOMOMMYHbIM;

- MalWuVHbl U annapaTbl pacnonarakT Tak, YToObl MOXHO Obifo ObICTPO M yAoBGHO
npon3BoanTb pa3bopky, COOPKY M YNCTKY 060pyaOBaHUS;

- NapannenbHo paboTalLlme MalluHbI 1 annapaTtbl pa3MeLLaoT pSaoM U BKIYaoT B

06LLYyt0 cxeMy Ans NoSIHOW B3anMO3aMEHSIEMOCTM.

OcHoBHble NpaBuna pasMeLLeHNs rpy30BbIX OXSfaxgaeMblXx NOMELLeHUA U rpy3a B
TproMax

- pacnpegeneHve TrpysoB MO KOpMycy OCYLECTBMSeTCs B COOTBETCTBUM C
TpebOBaHMAMM  OCTOMYMMBOCTW,  KpeHa, audpdepeHta 1 Opyrux  napameTpos,
obecneynBaroLmx 6€30NacHOCTb NNaBaHus;

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

- OoXxnaxgaemble MoMeLlleHus /TpoMbl, TBUHOEKW/ COCTaBnAT obwue 6noKM, 4To
Nno3BOSISIET CyLWEeCTBEHHO YMEHbLUNTL NOTEPU XON0Aa;

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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- Ha Cygax C pasfindHbiIMn TEMMNEPAaTYyPHbIMAU pEXMNMaMU bonee HU3KYIO TemMnepaTtypy
noggepXmBarot B TpPrHOME, Gonee BbICOKYIO B TBUHAOEKE. B oaTtom cny4vae nany6a,

pasagendaowaa TpromMm U TBUHOEK, UMEET U30JIALNIO N TEOMETPUYECKAN 3aKprBa}OLLl,I/Il7ICF| JTHOK.

OnpegeneHne pa3mepoB TPHOMOB

[aHHas 3agava npegycmaTpuBaeT onpegernieHne pasmepoB TPHOMOB 3aJaHHOro Tvna
cyagHa.

KypcaHTy BMecTe C 3aJaHMEM Ha KypCOBOE MNPOEKTMPOBAHWE BblOAeTCs Cxema
pacnonioXXeHns oxnaxgaembiX NOMELEHUN Ha CyaHe 3a4aHHoro Tuna.

3Has M3 TEXHMYECKOW XapakTepUCTUKN ONVMHY U LUMPUHY CydHa, UMesi NiaHUpPOBKY
pacrnonoxeHust TpPOMOB Ha obuwem Buage cygHa, HeobxoguMmo onpegenutb Maclitab
nnaHnpoBku. ocne matemaTnyeckmx pac4yeToB OnpeaenseTcs CKofbKo B 1 CM Ha pUCYHKe
METPOB peanbHOro cygHa. 3ateM NMHEWKON U3MEPSAT Ha NNaHWPOBKE OJSIMHY U BbICOTY
Kakgoro TpioMa M yMHOXatoT Ha macwTab. [ns ynpolweHms B pacyeTax NnpuHMMaem LUNPUHY
TPIOMOB pPaBHYHO LUMPUHE CyAHa 3a4aHHOoro Tuna.

OnpepneneHve TemnepaTypbl BOKPYr OXSaXXAaeMblX MOMELLEHUI

Ha pacuyeT 1 BbI6Op BCEX HEOOXOOMMBIX 3IEMEHTOB XONOAMMBbHOW MalUWHbI BIMSIET
ABa OCHOBHbIX MOKa3aTens, OT KOTOPbIX 3aBMCUT TEMfoBasi Harpys3ka: 3TO TemnepaTypa
3abopTHOM BOAbI M TEMNepaTypa Hapy>XHOro Bo3ayxa.

B 3agaHum Ha KypcoBoe NMpoeKkTUpOBaHWEe 3TW TemnepaTtypbl 3agaHbl. Ha ocHOBaHUK
9TUX [aHHbIX HeobXxoAMMO paccuMTaTb TeMnepaTypHbI PEXUM BOKPYr OXMaXaaeMblX
TPHOMOB.

TennoBor MNOTOK Yepe3 WU30NUPOBaHHbIE OrpakAeHWUsi MPOHUKAET B Oxfaxaaemble
NMOMELLEHNS WM3-3a HanuMuus pPasHOCTM TemnepaTyp HapyXHOW OKpyxawwen cpeabl U

BO3AyXa BHYTPU NOMELLEHUA, a TAKXKe BO34ENCTBMUS CONHEYHOMN 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
lposépb akmyansHOCMb 8epcuu o opuauHary, xpaHawemycs 8 TRIM-QM
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roe (5-7) °[C] - ysennuenne TemnepaTtypsl ¢
Y4YETOM BIUSIHWSI COMHEYHOM paanaLmm;

OnpepgeneHne 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
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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tmp =[,+ (12 + 20) lOCJ - ans xnagoHos (R)

1.2 N3o6paxeHune n pasmepbl CyA0BON U3ONALUOHHOM KOHCTPYKLUMN.

BbIbop 1 TexHU4eckas xapakTepuctuka Tensionsonsaumm

M3onsumoHHble MaTepuarbl No B1ay U dhopme pasfensaroTcs Ha ABe rpynnbl:

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

- HanblNsieMble MaTepuansl;

Bbibop TennomMsonaunmoHHOro mMatepuana npousBoANTCS ANs OXnaXaaembiX TPHOMOB
B COOTBETCTBUM C [AOKYMEHTaMu CaHWTapHOro Haasopa wunu pokymeHtamm Mopckoro
Pernctpa Po.

Mpn BbIGOPE TENSIOM3ONAUMOHHOIO MaTepuana HeobxoauMMO YYUTbIBaTb OCHOBHbIE
TpeboBaHNA K HUM:

- Manas o6bemMHasa macca;

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

- JONrOBEYHOCTb, MPOYHOCTb, HEMMIPOCKOMUYHOCTb, HEFOPIOYECTb;

KypcaHTy Heobxoaumo BbiOpaTb MapKy TensioM3OonsauuoHHOro Mmartepuana no
y4ebHON, CNpaBOYHOM M TEXHUYECKOMW NuTepaType.

Mocne BbIGOpa TENMOM3OMALMOHHOMO MaTepuana Heobxoaumo BbINMCaTb U3
y4ebHON, CrnpaBOYHOW UMM TEXHUYECKOM nuTepaTypbl OCHOBHbIE  XapaKTEpPUCTUKU

BblIOpaHHON Tennomsonsaumm, n eé JOCTOMHCTBA.

N3o06paxxeHne Tennon3onsaLumoHHON KOHCTPYKLUK

TennonsonsAumnoHHbIE KOHCTPYKLUMM OXIaXaaeMblX NOMELLEHUI Cyq0B AEeNATCS Ha Tpy
Knacca:

- He Npope3aeMble cTanbHbIM HabopoM Kopnyca;

- NepekpbiBaoLLmMe Habop kopnyca;

- obxogswme Habop kopnyca;

Mpn wmn3onupoBaHMM MOObLIX MOBEPXHOCTEN NPUMEHSIOT KOHCTPYKUMM BTOPOro M

TpeTbero Knacca.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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f ;31

2
/
8 8
4
/

b n| la

S

Puc.3.1 Y3onsaumnoHHas KoHCTpyKUns obxoasuias Habop
1- meTannuyeckas obLuMBKa; AepeBAHHAs 3alLMBKa N30NALNK;
2- 0OeTOHHas 3anvBKa; OCHOBHOW CMNOW N30NSLUMN.
rge: h- Boicota Habopa /m/; S- pasmep wnauun /m/; b- wWinpuHa nonku npoduns /m/; a- TonwmHa
aepeBsiHHOM 3awmBku /m/. m', I', n' - abcontoTHble pa3mMepbl TOMLLMHbI N30MNSALUMOHHOIO cnos /m/; f- TonwmHa
CTeHkn npodmns /m/; m1- nonHas TonwmHa U3onALUK ¢ 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 3nemMeHTaMn UHXEeHEPHOro MnpoeKTUpoBaHUA, TO MOXHO He MNpuBA3biBATbCA K TOYHbIM

pa3mepaM CyaoBOW U3ONSALMOHHOWM KOHCTPYKLIN.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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[nsa pacyeToB BCE KOHCTPYKTMBHblE pa3Mepbl MOXHO TMPUHSATbL MO  CpeaHuM

CTaTn4eCKMM AaHHbIM, KOTOpPbIE NpunaratoTCA HMXxe.

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 3afjaHHOMY WUInN Bbl6paHHOMy Tennon3ondumMoHHOMy mMartepuany npmHMMaem

3HaYeHne koadduLUmMeHTa TENNONPOBOAHOCTI N30NALMK Mo Tabnuue

A, [Bm | m#K]

Onpe,qenﬂeM TONWHMNHY Tennon3onAunoOHHOIro CJriod, 3KBMBaANl€HTHYHO D,epeBFIHHOﬁ

3allunBKe

A =x
53.0. — % [M] 5
(o)

e Ao =015 Bm [ ¥K-

KO9(hPULUMEHT TENNONPOBOAHOCTU AEPEBA;

Onpepensiem abcontoTHblE pa3Mepbl U30NALMOHHON KOHCTPYKLUK

[=0'+65,,[m];  m=h+i]u];
n :n’+53.0. [M]’

OnpegensieM OTHOCUTENbHbIE pa3Mepbl W30ONSALUMOHHOM KOHCTPYKUUKM, Ucxoas W3

abCconoTHBIX pa3MepoB

h h h h h

CornacHo nony4YeHHbIM AaHHbIM MO  rpaduKky onpeaensieM  BeNUYMHbL U

paccuntbiBaem gpopmdaktop / haktop hopmbl / Ana cyaoBon M3onsiummn:

D=,

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

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

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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Bce koadhpmumnenTbl ana pacyeta gopmdaktopa onpegensemM 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.

CpaBHI/IBaeM pac4yeTHOEe 3Ha4deHune KOS(b(bMU,I/IeHTa Tennonepenaydn CyaoBbiX

N30JTALUNOHHbIX KOHCprKLI,I/Iﬁ C ontuMalsibHbIMA 3HA4YEHUAMMU;

K" =/035+0,7/ [Bm/ s’ *K]|

PacuyeTHbIM kKO3hpUMeHT Tennonepeaayun AommkeH ObITb B npeaenax onTUManbHbIX
BEMNUYMH.

BoiBog: Ecnu 3HaveHve K, nonyyntcs Gonblue UM MeHbLUe, TO HYXXHO BblOpaTb

APYryr TOJILWNHY TENJTOU30NALMOHHOIO CINoA N NOBTOPUTb pacyeT.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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2. TennoBowm pacueTt
2.1 OnpepeneHue TennonpuToKa B TpoMa.

Llenn n 3agaym TennoBoro pac4yeta

TennoBow pacyeT NPOM3BOAMTCS ANS ONpedeneHusl BeNUYMHbI OOLLEro TennoBoro
noTokKa, MOCTYNAalLLErO B OXNaXAaeMoe NOMeELLEHME.

[aHHble  TennoBoro pacyeta cnyaT  OCHOBaHMeM AN  onpefeneHuvs
X0noa0NpPON3BOANTENBHOCTU KOMMNPECCOPOB U Bbibopa xonoamnbHoro obopyaoBaHus. Mpu
39TOM pacyeTe UCXoOsT U3 Hamboree HebnaronpuATHbIX YCMOBUM, B KOTOPbIX MOXET
Haxo4MTbCA CyaoBasi XOrNoAMbHas yCTaHoBKa.

B Takmx ycnoBusix MakcMmarnbHyH TEMNOBYK Harpysky MpUHMMAOT 3a pacyeTHoe
3HayeHue.

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 rpy3a, 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 OrpaxaeHnsi, 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
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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MpumeyaHue:

- I'Ip|/| 3anonHeHnn Tabnuupl crneayet yduTblBaTb TeMnepatypy oOxXnaXxaaeMbiX

NMOMELLIEHUI, CMEXHble C pacCMaTpuBaemMbiMK, U MPUHUMATb HapPYXXHYO TeMnepaTypy Kak

TemnepaTypy COCeAHEro NOMELLEHMS.

- Ecnn npu pacyeTe norny4yaeTcd OTpMLlaTeHbeIVI TEeNNONpUTOK, TO 3TO rOBOPUT O TOM,

YTO TEnJ1o He NocCTynaeT B TPOM, a HaO60pOT HaripasideTcqa U3 TpromMma.

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

TENMOMNPUTOK U3 obLwen CYMMbl OTHUMaeETCA.

Tabnuua Ne 1 OnpegeneHne TeENNONPUTOKa Yepes orpaxaeHust

Ne HasHayeHnn | O6o3HaveHune
e orpaxgeHusa tHap tmp At Loep Boep ozp K] Ql
Tproma i i . M ) BT
c |°C C H,,6 |~ o KM | OB
2
1 2 3 4 5 6 7 8 9 10 11 12
1 Xp. mop. MmaBHas
rpy3oB nanyba
[BoiiHoe
OHO
Hoc
Kopma
JleBbIi
oopt
MpaBbIv
oopt

2.1.2 OnpegeneHune TeNNONpPUTOKa OT TepMoobpaboTku rpyaa, Qz

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM

lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 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;
3HadyeHus1 aHTanbnuin BblbUparTcsa No Tabnuue B 3aBMCUMOCTU OT HadarbHOW U

KOHEeYHOW TemnepaTyp rpysa n sunga TepmoobpaboTku:

—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];

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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Mpumevarve: PacnpegeneHne Tennonputoka OT TepMoobpaboTkum rpysa Ha

koMnpeccop 1 o6opyaoBaHNE YYUTbIBAKOT TakK:

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

ecnu npouecc TepmoobpaboTkn 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
MOPOXEHbIX FPY30B;

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
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 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 HeoOXO0ANMO 3HATb BEMNYUHBI 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 OCBELLEHMUS U Ntoaen Q4

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

roe 350- Benu4ynHa TENSIOBOro NoToka OT OJHOro YeroBekKa;
m - 4ucno paboTtawowmx nogen, M= (1 + 2) yejl.
>N - cyMMmapHbI TENNOBOW NOTOK OT CBETUITbHUKOB;

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 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 paboTarLwmnx MexaHn3mMoB 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 OnpeneneHune 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] ;

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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M ,, —npoun3BoOANTENBHOCTb NbAOreHepaTopa, [KZ/ qac] ;

MpumevaHue: - pacnpegerneHve TenronpuToka Ha kKomnpeccop M obopyaosaHue
KM 06
YYUTbIBAIOT TaKk: Q6 =Q6; Q6 =0;

- Tennonputok Q6 Y4UTbIBAlOT B CYyMMapHOM TenmornpuToke CaMOW BbICOKOM

TemnepaTypbl KUMEHUSI.

2.2 CBogHaA Tabnuua TennonpuToKOB U onpeAerieHMe XOonoAoNpovM3BOAUTENLHOCTH
Ha Komnpeccop.

,D,J'IFI onpepeneHnd obuero TENNOMNPUTOKa COCTaBNAKT CBOAHYIO Ta6n|/|u,y

TENJIONMPUTOKOB C yHE€TOM pacripefesnieHnda no temnepartypam KMneHus.

MpuHumaeMm: ¢, —TemnepaTypa KUMEHUs XnagareHTa, nogaBaemMoro B TpOMa
XpaHEeHUs! OXNaXXAeHHbIX rPy30B.

t,, —TEMMNepaTypa KuneHus XxnajareHta, nodaBaeMoro B TplOMa XpaHeHus
MOPOXEHbIX rPy30B.

Tabnuua Ne 2 CeogHas Tabnvua TennonpuToKoB

t t
Ne | Haume- | P 0 Q1 Q2 Q3 Q4 QS Q6 Z QO
TPIO | HOBaHU [C] [°C]|< O|K[O|[K [O[K [O|K [O|K [O
Ma | € Tproma M|B |[M/B|M|B|MI|B|M|B|M|B | KM OB
1. Xp.ox/1.
rpysoB
2. | Xp. oxn.
rpysoB
>
Xp.mop.
3. rpysos
>

MpumeyaHue: - onpeaenuTb 06LLMIA TENNONPUTOK MO KaXXaoMy TPHOMY Ha KOMMNPEeCccop

>0,""" v na o6opynosanune 0,”;

- onpeaennuTb obLLMIA TEMMOMNPUTOK HA KOMMPECCOP MO KaXaon TemnepaTtype KUMeHus

zQOIKM " ZQ()ZK}W;

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu 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 XonogunbLHOM MalUMHbI U onpeaerieHne napameTpoB

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 KOHOEHCATOpPa,
(0]
th = twl +(1_5){ C‘

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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(o)
tgc ~ TemnepaTypa BcacblBaHWsi NapoB XfagareHTa B KOMNpeccop, 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 XONoAUINbHYO MallHY OOHOCTYNEeHYaToro cxXaTtus,

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 XrnagareHta un onpeaesintb OCHOBHbIE NapaMeTpbl TOYEK LUUKna.

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

Tabnuua Ne 3 Tabnuua napameTpoB TOYEK LKA

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 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 akmyanbsHOCMb 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.-

Pacuet yukna
Puc 5.2 Llukn xonogmnbHOW MalUWHbI ABYXCTYNEHYaToro cxxatums

,D,J'IFI NOCTPOEHNA UUKNa OBYXCTYMNEHYaTOro CxaTtua Heobxoanmo onpegennTb

crenyroLLme BeNUYMHbI:

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 akmyanbsHOCMb 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 8epcuU Mo opuauHary, xpaHsawemycs 8 TRIM-QM
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X.a.-

PacuyeT ymkna

Puc 5.3 Llnkn aByxCcTyneH4yaTon XxnagoHOBON XOMOAUbHON MaLUUHBbI.

[ns nocTpoeHWss uuKkna [OBYXCTYNEeHYaToro cxatusi Heobxoaumo onpeaenvTb
crnenyroLLme BeNUYMHbI:

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

tnx — th +(3_4) [OC] - TeMnepartypa npoMexXyTo4HOro oxnaxageHud napa

XnagareHta B BOOASSHOM TENSI000MeEHHMKe.

Ana noctpoeHna Toykm (6) cocTaBnsieM YypaBHeHWe Tennosoro 6anaHca w

onpepgendemM aHTanbrnto 9TON TOYKM:

(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 AByXCTyneH4aToro cxatusi HeoBXOo4MMO MOCTPOUTL Ha TENMOBOW AuarpaMme

3aJaHHOro XmaagoHa u onpeaerintb OCHOBHbIE NapaMeTpbl TOYEK LUKNna.

[na yoobcTBa pacyeTHble JaHHble 3aHOCAT B Tabnmuy.

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 akmyanbsHOCMb 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 pereHepaTUBHbIA 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 oxnaxgeHusi cCOCTOMT M3 NPUOOPOB OXNaXKAEHUS, CBSA3aHHbIX C paboTtomn
XONOANINBbHON MaLUUHbI U NpeaHa3Ha4YeHHbIX Ansi 0TBoAA TENNOTbl M3 NOMELLEHNA / TPHOMOB,
KnagoBbIX U T.4. /.

Ha npombIcnoBbIX cygax NPUMEHSIIOT ABa OCHOBHbIX Cnocoba oxnaxkaeHus:

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

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

Boibop cucteMbl  OXNaXgeHust  3aBUCUT  OT  TEXHONOIMMYECKMX  YCHOBUW,
3KCMNNyaTaLMOHHbIX U SKOHOMUYECKNX DaKTOPOB.

OKOHOMUYHOCTb XONoaMNbHOM YyCTaHOBKM onpeaensieTcs BblOpaHHbIM
TemMnepaTypHbIM PEXMMOM.

Kpome 3TOro oHa 3aBMCUT OT MPOTSHKEHHOCTM TPyObOMpoBOAOB, OT KONMYecTBa

XnagareHta B CMUCTEME, OT CBOMCTB XnajareHTa.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 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 XONOAWITbHOIO OBOPYAOBAHUA | C.28/52

K akcnnyatauuoHHbIM chakTopam OoTHOCMKTCS meTon, perynmpoBaHus
XONoaoNpPON3BOANTENBHOCTU  YCTAHOBKW, 3aBUCUT OT  PacrofioXXeHUs  XONOoAWUIbHOro
obopyaoBaHUs Ha cygHe, OT pa3MepoB CyaHa M CYA0BbIX NOMELLEHMN.

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

Mpn NPOEKTUPOBAHUN XOMOAUIIBHOW YCTAaHOBKW, BaXHO MNPaBWUMbHO BbIMNOMHATH
pacyeTbl M nogobpaTb OCHOBHOE W BcnomoraTeribHoe xonoawnbHoe obopyaoBaHue. B
3HaUUTENbHON Mepe 3TO OnpeaensieTcsl NPaBUITbHOCTBLIO BbIOPaAHHOW CXeMbl XONOAMIbHON
yCTaHOBKM!.

Mon cxemol XOMOoAMIbHOW YCTAHOBKM MOHMMAlOT COBOKYMHOCTb M (PYHKLMOHANbHYHO
CBSI3b MEXAYy CXeMaMW OTAENbHbIX Y3rI0B MPUCOEAMHEHMSI OCHOBHbIX M BCMOMOraTesbHbIX

3aneMeHToB U TpybonpoBoaoB.

Mpw BLINONIHEHUN KYPCOBOrO MpoekTa NoapobHO pa3pabaTbiBaeTcs NpuHLMNManbHas
paboyas cxema C ykasaHMeM KONMYecTBa, TMMa U XapakTepPUCTUK BCEX 3NEMEHTOB CXEMbl.
Mpwn BbINOMHEHMU paboyelt CXembl XONoAUNbHOW YCTAaHOBKM HEOGXOAUMO MOMb30BaThCS
YCINOBHbIMW 0603Ha4YeHUsIMM MalUWH, annapaToB M TpybonpoBOoAOB, NPeaAyCMOTPEHHbIX
HOpPMaTUBHBLIMW JOKYMEHTaMMW.

Mpn BbIGOpE CXeMbl XONOAUNBbHOW YCTAHOBKM HEOOXOAMMO PYKOBOACTBOBATLCS
TEXHUYECKON OOKYMEHTaLMen, CnpaBoYHbIMMA AaHHBIMU O CXEMAaX XONOAMIbHbIX YCTAHOBOK,

MCNOoJib3yeMbIX Ha pr6OI'IpOMbICJ'IOBbIX cynax.

4. PacueT 1 nog6op xonoaunbHOro o6opyaoBaHus.

4.1 PacyeT 1 noabop Komnpeccopos

4.1.1 PacuyeT n nogbop 0aAHOCTYNEHYaTOro NOpPLUHEBOro KOMMpeccopa

OnpepensieM KONMYECTBO xXNadareHTa, UMpKyMpYOLEro Nno CXeMme:

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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== ke/c];
90

OnpegensieM 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 akmyanbsHOCMb 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 ammMmmavHbIX KOMNPECCOPOB,

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 pacyeTHbiM paHHbIM V), u N, BblbMpaem Mapky CTaHAApTHOrO MOPLUHEBOrO

KoMMpeccopa U BbllMUCbIBaeM €ro TeXHN4YECKYy0 XapakTepUCTUKy B TabnnyHom q)opme.

4.1.2 Pacuet n nogbop 0agHOCTYNeH4YaToro BUHTOBOIrO KOMMpeccopa

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
lposepb akmyanbsHOCMb 8epcuU Mo opuauHary, xpaHawemycs 8 TRIM-QM
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Lvkn B pguarpamme [nsi BMHTOBOrO KOMMpeccopa CTPOUTCA aHarnormyHo LUKIY
NMopLUHEBOro Komnpeccopa. 3atem Ans noctpoexust nonutpon (1-2¢) n (1-2m) Heobxoanmo

onpeaenuTb NapamMeTpbl TOYEK (2C) n (2m);

MonoxeHue ToukM (2¢) onpeaenseTcs no sHTanbnum £y,

Zad _ (iz _il)
ll’lO]l (i2c _ll)

77710/1 =

— N3 ypaBHEHUA onpenendaemMm 3HTanbnmio TOYKAN

) . (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 NnOCTPOEeHnA  UuKna pa6OTbI XONOAWNbHONW  MaWwWHbl C  BWUHTOBbLIM

KOMMPEeCCopoM onpefensieM BenuuuHbl V, u N,, aHanormyHo pacyeTy MOpPLUHEBOrO

Komnpeccopa.
MpumevaHue:

- KoadbdpuumeHT nopayn BMHTOBOro Komnpeccopa A v 9PPEKTUBHLIA K.M.A. 77,

HeobxoaMmo onpenennTb rpacdmnyecknm cnocodowm;
- lMpn onpegeneHnn 3PPEKTUBHON MOLUHOCTM B POPMyrly BMECTO TO4YKM (2)

Heo6X0AMMO NOCTPOUTL SHTamNbNNUIO TOYEK (2C) UK (2M) B 3aBMCUMOCTU OT XnagareHTa:

Ne — Gx.a. (i2c _ll) [KBm]; U
7.

N — Gx.a. (iZM _ il ) [KBm] :
7.

LokymeHnm ynpaensemcsi npogpammHbimMu cpedcmeamu TRIM-QM
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- Heobxogumo onpenenntb Komn4ecTteso Macliia, UMpkynupywuwiero rno BUHTOBOMY

arperary:

_ QMaCJla [M3 /C];
CDovacra™ Pacia * AT

macia

macia

rae CP,uee = 2[00/ k2% K|~ rennoemkocts macra;

Dons = 08%10° e/’ |-

NNOTHOCTb Macna;
me = Gx'a. * (Z2c - l2m) [KBm]— KONMYecTBO Tenmna, 0OTBOAUMOro Macriom;

AT, . ...= (fzc —fzm)[[{ ]_pa3HOCTb TemnepaTyp Macrno B MpoLecce OTBOAaA

TennoTbl B BUHTOBOM KOMIpeECCcope.

Mo pacyeTHbIM pJdaHHbIM V, u N,, BbibMpaeM MapKky CTaHAAPTHOrO BUHTOBOIO

KOMMNpeccopa W BbIMUCbIBAEM €ro TEXHUYECKYI0 XapaKTepUCTUKY B Tabnm4yHon dopme.

41.3 PacyeT wun nogbop [OBYXCTyneH4YaToro Komnpeccopa C MNOPLUHEBLIMU

KoMnpeccopamun Ha NepBoun U BTOPOW CTyNeHu

PacueTt nopLHeBOro KoMrnpeccopa Ha 1 CTyneHu

- onpegendem KoJim4ecTBo XragareHta, nocrtynarwero Ha Komnpeccop 1 CTyneHu:

G, = o [xe/c];

(0)

- onpeaenseM TeopeTUYecKyto noaadvy komnpeccopa 1 cTyneHu:
_ 37,4 _
V, =G, *v,, [Jl/l /CJ, 2de L, =Uy;
- onpegendem KOS(*)(*)I/ILI,I/IGHT nogayn snanMblX rnoTepb B KOMMpeccope 1 CTyneHu:

_R-AR._ (B,+AR, R-AP,

2,
5 2 2

- onpegensaemM KO3 uuUeHT nogaym HeBUANMbIX NOTEPb B KOMMpeccope 1 CTyneHu:
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/,t'_TO_tO+273.
T ot +273°

m

- onpegensaem KoaduuneHT nogavm komnpeccopa 1 cTyneHu:
[4
A=A *A ;
A wy 2
- onpegensiemM 4eNCTBUTENbHbIN 06bEM, ONMCbIBAaEMbIN KOMNPECCOPOM 1 CTyneHu:

Vo

vV, = [M3/KBWJ;

- onpeaensieM UHOMKATOPHbIN K.Nn.4. koMnpeccopa 1 cTyneHu:
' )
My = Ay D *1;
- onpefensiem agnabaTnyeckyto MOLLHOCTb KoMmpeccopa 1 CTyneHu:

]Valz(iﬂdkwdanﬂ;

a

- onpeaensieM NHANKaTOPHYH MOLLHOCTL KoMnpeccopa 1 CTyneHu:

N
N, =—L[xBm];
771
- onpegensaemM aOEKTUBHYIO MOLLHOCTb KoMrpeccopa 1 cTyneHu:
N.
N, =—4 |xBm];
77Mex1
- onpegensemM MOLLUHOCTb aneKkTpoasuratensa komnpeccopa 1 CTyneHu:
N,
N, 6 =—< [KBm] :
oel

Pacuert nopLHEBOro KoMrnpeccopa Ha 2 CTyneHu

- onpeagendaem KoJim4eCcrtBo XnagareHta, noctynarwero Ha Komnpeccop 2 CTyneHu:

Gz — Gl - ANS XNafoHos,
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G, =G, +G, *@[KZ/C]

(i3 _i7)

- onpeaensieM TeopeTUYecKyto nogadvy Komnpeccopa 2 CTyNeHu:

- Ona aMMnaka;

— 3 . —
V,, =G, *v, [Jl/l /CJ, coe L, =U;
- onpegensaemM Ko UUMEHT nogadn BUANMbIX NOTEPb B KOMMpeccope 2 CTYNeHMU:

_h-AR, [, AR, L AL

P P P

m m m

ﬁ’i2

- onpegensaemM KoauUUMEHT nogadn HeBUANMbIX NMOTEPb B KOMMpeccope 2 CTyNneHu:

7T, t,+273

2Tt +273°

K

- onpegensaem Ko duuneHT nogaym kKomnpeccopa 2 CTyrneHu:
4
A, =A A
2 i wo
- onpegensemM AencTBuUTenbHbIM 06bEM, ONUCBIBAEMbIN KOMNPECCOPOM 2 CTYMNEHH:

Voo

v, |2 / xBm];

2

- onpeaensieM aguabaTMyeckyro MOLHOCTb KOMMpeccopa 2 CTyNeHu:

N, =G, * KMz[KBm];

a

- onpenensieM MHAUKaTOPHbIN K.N.[. KOMIpeccopa 2 CTyNeHu:
, L]
771'2 _ ﬁ’wZ +b +tm’

- onpeaensieM apPEKTUBHYIO MOLLHOCTb KOMMpeccopa 2 CTyNeHu:

N
N,, = =22 [xBm];
77;>
- onpegensemM 3O(EKTUBHYIO MOLLHOCTb KOMMpeccopa 2 CTYNeHu:
V.
N,, =—2 [xkBm];
77];4 ex2
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- onpeagendemM MOLLHOCTb 3J1IEKTpoABUraTesid KoMrnpeccopa 1 CTyneHu:

N, =Ne2 [xBm)

o2
Onpep,eneHme Harpyskm Ha KoHOeHcaTop

PacyeT Harpyskm Ha KOHOEHcaTop nNpou3BOAMTCHA [MOCMe pacyeTa Komnpeccopa
BTOPOW CTYMNEHW.

- Onpe,ﬂ,eﬂﬂeM HarpysKy Ha KOH,D,eHcaTOp I'IepBbIM C|'|OCO6OM:
QK :Qo +Ni1 +Ni2 [KBm];
- onpefensemM Harpysky Ha KOHOeHcaTop BTOPbIM CrOoCOBOM:

QK = G2 *QK [KBm]9

Ecnn ob6e BennMunHbI Harpy3kuM Ha KOHOEHCAToOp NPUMEPHO UMM TOYHO pPaBHbl, TO BCE
pacyeTbl LMKIOB U KOMMNPECCOPOB BbIMOSTHEHbI NPaBUITbHO.

Ecnu 3HayeHns Harpysku nofyvyvMnucb pasHbiMKM B HeDomnbliMX npegenax, To ang
pacyeTa KoHAeHcaTopa BbibMpaem HambonbLuee 3HaYeHme.

Moabop komnpeccopoB 1 1 2 cTyneHen

Mo pacyeTHbIM AaHHBIM NoaGMpaeM CTaHOAPTHbIE KOMMPECCOPbI Ha KaXKayt CTyneHb

OTAEnNbHO:

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

MKM Ha 2 cTyneHb — o pacyeTHbIM 3Hauerusim Vi, U N, ,;

MpumeyaHue: Ecnv npu pacdeTe OBYXCTyneH4Yyatoro arperata Heobxoaumo Ha 1
CTyrneHb MOCTaBuUTb BMHTOBOW KOMMpeccop, Ha 2 CTyneHb MNOCTaBUTb MOPLUHEBOM
KOoMnpeccop, TO LMK B guarpamme 6yaeT BbIrnaaeTb Tak

B aTom cnyyae Heo6xoaMmo Npon3BOANTL pacyeT Tak:

- 1 CTyneHb — pacyeT BUHTOBOIo OAHOCTYMNEHYaTOro Komnpeccopa,

- 2 CTyNeHb — pacyeT BTOPOW CTyNeHU ABYXCTYNeH4YaToro NopLIHEBOro

Komnpeccopa.
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Puc. 6.2 Lukn gByxctyneH4yaTon XonoannbHOM MallunHbl C BUHTOBbLIM KOMMPECCOPOM Ha

nepBoOu CTyMNeHu

IgP[MMMa]

Py 8 6 5 4 4
tn

7t|/|3|v|

Pm tm 3 2M‘2 2C
7

- N tac

/ 9 /1

| kK /Kr]
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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 uMpKynl/lpyroLu,eVl BOObl B KOHOEHCaTOope.

_ 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 paboymx BOASHbIX Hacoca + O4uH PE3EPBHbIN.
Mocne nogbopa BbINMCaTb TEXHUYECKYH 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,
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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. - TENNonpuToK K oxnaxaatowmm 6atapesav B Tprome B;

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, - TemnepaTtypHbli Hanop MexXay KUMNAWMM XNnagareHToM W cpeaHen
TemnepaTypon BO3yxa B TpPHOMe,

At, =(10+12)°C|

Onpepgensiem gnvHy ogHon 6aTapeun, CoOCTosLWEN N3 CTaHAAPTHbBIX CEKLNNA.

CtaHgapTHbIE CEKUUM MMEIOT onpeaenéHHble KOHCTPYKTUBHBIE pa3mepbl.

MosToMy M3 CTaHOApPTHbIX CEKUMA MOXHO MONyy4uMTb Gartapen npakTuyecku niobdon
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 BaTapeu:

fo=fotns fot ful?]

MpumeyaHue: [InnHa 1 NOBEPXHOCTb CPEAHUX CEKLMIN MOXKET ObiTb Nto6oro 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 pacuyéTHoMy 3HaueHuio [, BbiGMpaem cTaHgapTHLIN nNepeoxnaguTens W

no

BbIMMCbIBAEM Er0 TEXHUYECKYHO XapakTepUCTMKy B TabnmnyHom dopme.

MpumeyaHue: Ecnn nNoOBeEpXHOCTb MNepeoxnaguTens no-pacyeTy nonyyunach
HebonbLIoW, TO HEOBXOANMMO 3Ty NOBEPXHOCTb CIOXWUTb C NMOBEPXHOCTBIO KOHOeHcaTopa U
nogobpartb CTaH4apPTHbIA KOHAEHCATOP C YYETOM 3TOM MOBEPXHOCTLIO.

B aTOM cnyyae cuuTaeTcs, 4YTO npouecc nepeoxnaxaeHns npoucxoaut B

KOHOeHcaTope.

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, - Tennoas Harpyska Ha pereHepaTUBHbI TEMI00GMEHHNK,

Oro = G*qTO[Bm]

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

At p - cpepHsii pasHOCTb TEMMEPATyp MeXAy XWAKUM XMafareHToM U napom
XnagareHTa B pereHepaTUBHOM TENI00OMEHHUKeE.
e ttg Lyl

s =00

Mo pacyéTHOMy 3HaveHutio Fr, noabupaem CTaHOAPTHBIN pereHepaTUBHbLIN

TEennoobMeEHHMK N BbIMUCbIBAEM €ro TEXHUYECKYHO XapakTepuUCTUKy B TabnmyHon oopme.
MpumeyaHue: PacyéTt pereHepaTMBHOIO TEMNIOOOMEHHUKA NMPOM3BOANTCSA Ha KaXKayr
TemnepaTypy KuneHus.

4.2.6 Pac4éT BoasiHOro tennoobmMeHHuKa

BogsHon TennoobMeHHUK ycTaHaBnMBaeTCAa B [OBYXCTYNEHYaToOM XONoAUITbHOW
MalLMHEe MeXay KomnpeccopoM 1 CTyneHu M KOMMPECCOPOM 2 CTyneHu, paboTarolen Ha

XnagoHe.

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 pacyéTHoMy 3HaveHuto nopbupaem CcTaHAAPTHbIA BOLSIHOW, W BbINUCATb €ro

TEXHUYECKYIO XapakTePUCTUKY B Tabnn4yHom opme.

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) KOQ(PPULMEHT 3anonHEeHUs XUOKAM XnagareHTOM ucnapuTesibHon
CUCTEMBI:

0,3 — BepxHAA nofava XUAOKOro xnagareHra,

0,6 — HMXKHSAA MoaaYa XXUOKoro 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 3HayeHuto Vﬂp nogobpatb CTaHO4apTHbIA JIMHEWHbLIN pecuBep W

BbIMNUCaTb €ro TeEXHUYECKYI0 XapakKTepUCTuUKy B TabnmyHom q)opme.

Pacuyét n noabop UMpKYNALMOHHOIO pecmeepa
— . 3
7, = (07 510)7, e

roe 0,7 — koadULMEHT NMpu HXKHEW nofayun xnagareHta B CUCTEMY,

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 TEXHUYECKYH0 XapakTepucTuky B TabnmyHon gpopme.

Pacuyét n nogbop 3awmTHOro pecusepa

v, =035%V,. x|

cucm

roe 0,35 — koadhpnuMeHT 3anonHeHns 3alWmnTHOro pecusepa,

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 pecusepa

Vieo

Van =g 1,220’ ]
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roe 0,8 — KoadhpnuMeHT 3anonHeHNa OpeHaXHOro pecuseepa,
1,2 — KO3 PULMEHT 3anaca,

VH_O - 06bEéM npubopoB oxnaxgeHms camoro 60MbLWOro TpoMa MO KONUYECTBY
xrnagareHTa

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

BbIMMCbIBAEM €r0 TEXHUYECKYH XapakTepUCTUKy.

4.3.2 Pac4yét 1 nogbop NpoMeXXyTOYHOro cocyaa

BbiGop NpomexyTo4yHOro cocyga npov3BOAUTCA MO Nrowaau TennonepegatoLlen
NOBEPXHOCTN 3MeeBMKa.

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

OTmenutenb XWOKOCTM noabupaeTca No AuamMeTpy BcacbiBalowero naTpyoka
KOMMpeccopa Ha Kaxayo TemnepaTtypy KUNeHus.

Otpenutens XNOKOCTH yCTaHaBIMBaeTCs B nape C ropn3oHTas1bHbIM

UMNPKYNAUNOHHBbIM UMK 3alUUTHbIM pecnBepom, B 3aBUCUMOCTU OT cnocoba nogayn Xngkoro
XnagareHta B UcnaputernbHYyO CUCTEMY.
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4.3.4 MNopbop macnooTaenutenemn
MacnooTtgenutenn noabupalTcs N0 AnaMeTpy HarHetaTenbHOro naTpyoka
Komnpeccopa.

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 npeaycMaTpuBaeTCsa LEeHTpann3oBaHHbIn coop

Macriia 13 arnnapaTtoB CXeMbl.

[na kypcoBoro npoekta Heobxoaumo nogobpaTtb oguH MacnocOOpHUK HeBOSbLIOro

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

4.3.6 MNogbop Bo3ayxooTaennTens

[na kypcoBoro npoekta Heobxoaumo nogobpaTb OAMH BO3AYyXOOTAENUTENb, B
3aBMCUMOCTW OT XnagareHTa:

- ana ammmaka — AB — 4,

- [ANS xnagoHa — XNaAoHOBbI BO3AYyXOOTAENUTENb.

4.4 CBogHasa Tabnuua xonogunbHOro o6opyaoBaHuA.
Mocne pacdeta u nogbopa BCEX 3SNEMEHTOB CYAOBOW XONOAWUIIbHOW YCTaHOBKM
COCTaBMsieM CBOAHYI Tabnvuy xonogunbHOro obopyaoBaHusi, rge ykasblBaeM OCHOBHbIE

napamMeTpbl CTaHOAPTHONO XonogurbHOro 060py,D,OBaHI/IFI.

Ha ocHoBaHun cBogHOM Tabnuvubl XonoaunbHOro obopyaoBaHUA COCTaBNAEM CXeMy
CyO0OBOW  XOSIOAWMMBbHOW  YCTAHOBKM B  COOTBETCTBMM C 3adaHMEeM Ha KypcoBoe
NPOEKTUPOBaHNE N C y4eToM TpeboBaHuN, NpeabsaBnaeMbiX K 0OpMIIEHMIO rpadmyeckomn
4acTu KypCOBOro MpoekKTa.

CraHgapTHoe xonoaunbHoe o6opyaoBaHue 3aHocuM B Tabnmuy Ne 6.

Tabnuua Ne 6 CeogHasa Tabnuvua xonogunbHoro obopygoBaHus
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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. NOPLLHEBOM
KoMMpeccop n-110 O, = 127,5[KBm] 1

N,,37[xBm]
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5. Opraﬂuaauvm TeXHUYEeCKOMn JKCcnnyatTaumum n o6cny>|<MBaHmo xonoaunbHOro

o6opyaoBaHus.

5.1 TpeboBaHUs1 NO TEXHMYECKOMN IKCNNyaTaLmum u o6Cny>xuBaHuUIo XonoaunbLHOro

ob6opyaoBaHus.

SKCI'IJ'IyaTaLI,VIFI CyOdoOBbIX XOJ10AUIbHbIX YCTAHOBOK NnpeactaBndeT cobown Komnnekc

OpraHn3aLNOHHO-TEXHUYECKMX MEPONPUATUIA, 06ecnednBaloLLnNX HaOEXHY0 1 6e30nacHyo

paboTy YCTAHOBOK, a Takke UCMONb30BaHME NX C MaKCMManbHOM 3PEKTUBHOCTLIO.
Mcnonbays y4ebHyo 1 cnpaBoYHyO NuTepaTypy B KypCcoBOW paboTe oTpasnTb

crieayoLive Bonpochl:

- Lenu 1 3agavm TeXHN4EeCKom aKcnnyartaunn Cyﬂ,OBOVI X0NoauNbHON YCTaHOBKMU;
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- NepeyYeHb HOPMATMBHOWN LOKYMEHTaUMM Cy4OBON XONOANNBbHON YCTaHOBKM;
- OCHOBHble TpeboBaHNS MO TEXHUYECKOWN JKCnnyaTaunm XonoannbHOro
obopynoBaHus;

- OCHOBHbIe TpeboBaHMsa No 06CcnyxmMBaHMo xonoauneHoro obopyaoBaHns;

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;

- 0683aHHOCTM pedMaLlLUMHUCTa NPU TEXHUYECKOW SKCnnyaTauumn cygoBon

XONOANNbHOW YCTaHOBKY;

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

[(MaBHOM 3agaven TEXHMYECKOW JKCnnyaTaunm CyaoBOM XONO4NNbHOW YCTaHOBKU
ABNSAETCA YMEHMEe Npou3BoAnTb NMYCK M OCTAHOBKY XonoaunsHoro obopyaosaHus. Ang
B6e3onacHoun paboTbl N yMeHbLLEHUS 3aTpaT Ha NPON3BOACTBO Xoslo4a Heobxoanumo
npaBuSIbHO NOArOTOBUTbL CYOBYIO XONOAUIBbHYI YCTAHOBKY K NycKy. [1ns pelueHns aTtux
MepOnpUATUA B KypcoBoK paboTe pacKpbITb cregyoLlmne Bonpochi:

- NOAroTOBKa XONOANNBHOro 060pyA0BaHUS K MyCKy;

- NOPSIAOK Nycka HeaBTOMaTU3MPOBAHHOM N aBTOMAaTU3MPOBAHHOW CyJOBOM
XOSTOANSTbHON YCTaHOBKMY;

- 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 anrnapaTtoB BbICOKOIro gaBreHus.

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 UX NPOAYKTOB pacnaga Ha YenoBeka.

B chepe xonoguneHoro o6opyaoBaHnsa NPUHATO cYMTaTb (PPEOHLI 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 3aknto4eHMn MOXXHO packpbiTb BONPOCKI, CBSA3aHHbIE C 06CNyKMBaHUEM
xonoaunsHoro obopyaoBaHus.

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

obopyaoBaHus

3agaHnem Ha KypcoByto paboTy npeaycMoTpeHa rpadmyeckasl 4YacTb, KoTopas
BKIOYaeT B cebsa pas3paboTky M BbINONIHEHME CXEMbl XONOAWSIbHOW YCTaHOBKM AOnis
3aJaHHOro TMna cygHa.

Cxema cyOooBOM XONMOOWSIBHOW YCTAHOBKM [OMMKHA COCTOSATb U3 XONOAWIBbHOIO
obopyaoBaHus, KoTopoe ObIo paccuMtaHo M nogobpaHo B pesynbTaTe pacdéta B

XONO4UITbHOWM YacTu.
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lMepen coctaBneHMemM CxemMbl Cy[4OBOW XONOAWUNBbHOW YCTAHOBKM Heobxoanmo
npegycmoTpeTb Bce TpeboBaHWS, NpeabsaBnsemMble K CXeMaM:

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

- NPOCTOTY B 06CnyxmnBaHnm n 6e3onacHocTb B paboTe;

- TMBKOCTb B 3KcnnyaTtauuu, AonycKalLlyl nepeknioveHne obopyaoBaHust C OOHUX
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 MO XMnagareHTy;

- MMHUMAarbHY KOPPO3N0 XONOANNBbHOro o6opyaoBaHMsa U TpybonpoBOaOB;

- MMHUMaAJ1bHYIO CTOMMOCTb MOHTaxXa 1 3KCniiyataunu,

Cxema cyOoBOW XONMOAMMBHOW YCTAHOBKW BbLIMOMHAETCA Ha JMCcTe BaTMaHa
dopmatom A-1 B yCIOBHbIX

O603Ha4YeHnsAX, NPeayCMOTPEHHbLIX CTaHAAPTOM.

[Mocne BbINOMTHEHUSA CXEMbl Cy4OBOW XONOAMIbHON YCTAaHOBKN KypCaHTy Heobxoammo
nogpobHo AaTb onucaHue paboTbl CXEMbl, Yka3aTb OCHOBHbIE€ MapameTpbl MO KOTOPbIM
aHanuaupyetcs paboTta cxem XonoaurbHbIX YCTaHOBOK.

Kpome atoro npu obbAcHEHMM paboTbl CXeMbl HEOOXoAMMO yAenuTb BHUMaHWE
CTENneHn aBToMaTmM3aumm CXembl, yKasaTb Kakyldo aBTOMaTUYECKYO 3aLluTy, CUrHanM3aumo u

KOHTPOJ1b MOXHO NPUMEHUTb NPU 3KCrJiyataunn CXembl.

Mpun onncaHumn paboTbl cxemMbl HEOBXOANMO AaTb KpaTKyl XapakTepuUcTUKy pasBoaKu
TpybonpoBoOoB MO XxnajareHTy, BoAde, Macny. VYkasaTb kakue BcrnomoraTtesibHble
TpyGonpoBoabl NPEAYCMOTPEHbI B CXEME U NS Yero.

Mocne BbINOMHEHUS MNOMHOrO OObEMa KypCOBOro MpoOeKTa KypCaHT [dOKeH
npeaobsiBUTb NpernofaBaTento MOSICHUTENbHYHO 3anucky W rpaduyeckyto 4yacTb, 3aTeM
npenogaeaTtefls MpUHUMMAET 3aluTy KypCOBOrO MNpoekTa W TONbKO MOCre 3TOro OH
BbICTaBISAET OLIEHKY, Y4MTbIBAIOLLYIO CrieayoLmne KpUTepum :

- NOInHble N rpamMoOTHbIE OTBETbI MNMPU 3aLlLNTE;

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




MO-15 02 06-MIK
01.01.KP

KMPK EFAP® ®I'E0Y BO «KI'TY»

BEJEHWVE MPOLIECCOB MO TEXHUYECKOW SKCMIYATALMNA,
OBCITYXUBAHUIO N PEMOHTY XOJ1OAUIbHOI© OBOPYJOBAHUA

C.51/52

- BbINMOJIHEHNE KYPCOBOIo NpoekTta CaMoCTOATENIbHO N B YCTAHOBJIEHHbLIE CPOKU;
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