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MeTogonyeckoe nocobme CcocTaBfeHO B COOTBETCTBMM C paboyen nporpammon
NPOU3BOACTBEHHOIO MoAyns «BegeHne npoueccoB MO TEXHUYECKOW aKchnnyatauuu,
0BCNy>XMBaHWIO N PEMOHTY XxonogunbHoro obopygoBaHusa» ansa cneumansHoctn 15.02.06
“‘MoHTaX, TexHu4yeckasa aKcnnyaTauusi U PeMOHT XOSIOAWUSTbHO-KOMMNPECCOPHbIX MalUvH U
TENNOHACOCHbIX YCTAHOBOK (Mo oTpacnsam)”’. Bpems, oTBegeHHoe paboyen nporpaMmmon Ha
KypCOBO€E MPOEKTUPOBAHNE B paMKax ayaUTOPHbIX 3aHATUKN, cocTasnseT 30 y4ebHbIX YacoB.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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BBenoeHue

O6wasn XapakTtepucTtuka, HasHa4yeHune n npuMmeHeHue XOonoaunbLHOM YCTaHOBKM.

KomneTteHuun npodeccuoHanbLHON AeATEeNbHOCT!.

MCcKyCCTBEHHbIM XONnoA cTan OAHWM W3 OCHOBHbIX TEXHOMOrMYeCKUX CpeacTB npu
NPOM3BOACTBE MPOAYKLUN BbICOKOTO KavecTBa, TakK Kak C ero nomoubto obecneymBaeTtcs
ObicTpasa obpaboTka pblbbl 1 MOPENPOAYKTOB HEMOCPELCTBEHHO Mocne ux gobblun, a 3atem
ANUTENbHOE XpaHeHMe Nofy4YeHHON NPOaYKLMN.

XonogunbHasi ycTaHOBKa npeacTaBnsieTr cobon KOMMMEKC XONOAMMbHbIX MaLlUWH,
TexHonornyeckoro obopyaoBaHus, TpybonpoBO4OB, TPOMOB W OPYrMX YCTPOMCTB,
obecneunBaroLLMX NPOM3BOACTBO MCKYCCTBEHHOIO Xonoaa.

XonogunbHasi yCTaHOBKa BKNHOYAET TEXHUYECKME 3NIEMEHTbI, MPYU NMOMOLUM KOTOPbIX
OCYyLLEeCTBNAEeTCA NnepeHoc TennoTbl OT cpedbl C HU3KOW TemnepaTypou K cpene ¢ bonee

BbICOKOW TeMnepaTypou 3a cHeT NoTpebriseMon npu 3TOM 3Hepruu.

[lanee Bo BBeAeHWM OaTb KPATKyl XapaKTepPWUCTUKY CyaHa, B KOTOPOW pacKpbiBaloT
crnenyolLme AaHHble:

- TUN cyAHa U ero paclumM@pOoBKa;

- pa3mepbl cyaHa;

- CyMMapHasi MOLLHOCTb [flaBHbIX ABUraTenei;

- OCHOBHbIE XapaKTepUCTnkn cyaHa 1 Cyﬂ,OBOﬁ X0n0annbHOM YCTaHOBKMU,

Kpome 3TOro ykasatb A4 4Yero npegHasHadYeHO CyAHO 3aJaHHOro tuna M yKa3aTb
Kakune I'IOTpe6I/ITeJ'II/I Xonoga MMerTCA Ha CydHe.

B 3aknouyeHnn HeobGxoanmo onpegenntbCA B COOTBETCTBUM C 3adaHMEM, KaKyto
XonogurnbHYIKO YCTAaHOBKY Heob6xoanumo CNpoOeKTnpoBaThb.

[laHHble MeToan4eckoe nocodbmne NOAroTOBEHO C LIENbIO OKa3aHusd opraHM3aunoHHON

N MeToamnm4eckon nomMmoLm O6y‘-IaPOU_l,I/IMC$I npwn BbINMOJIHEHNN KprOBOIZ pa6OTbI.

HUKYMVIECHII y11pdS]IACITICA [IPUcCPAdMIVIHDbIVMIU CpeuLliisaiviu | ITIVISWIVI
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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BbinonHeHmne kypcosoit paboTbl cnocobcTByeT OPMMPOBaHNIO Y 0ByYatoLLMXCS

cneaywmx 351eMeHTOB KOMNETEHLMIA:

rnpogheccuoHarbHbIX KomrnemeHuuu coanacHo ®OC Cl10

MK 1.1 OpraHn3oBbiBaTb W OCYLLUECTBMATb TEXHUYECKYKD SKCMyaTtauuio U
obcnyxmBaHne XonoannbHOro o6opyaoBaHus.

MK 1.2 MpoBognTb ANarHOCTUKY, OBHapyXmnBaTb HEMCNPaBHYK paboTy XONOAWUIBHOIo
obopyaoBaHus, NPUHUMaTL Mepbl ANA yCTpaHeHUsa 1 NpeaynpexneHnsa 0Tkasos 1 aBapuin.

MK 1.3 BbINONHATL KOHTPOSb, aHanu3 u ONTUMMU3auMi0 pexmmoB paboTbl
XOSI0ANNBHOIrO 06opya0BaHMS.

MK 1.4 OpraHusoBbiBaTb W OCYLWECTBNATbL paboTbl MO PEMOHTY XONOAUITbHOro
obopynoBaHus.

MK 1.5 OpraHnsoBbiBaTb M OCYLIECTBASATL MEPONPUATMS MO OXpaHe Tpyda npu

TEXHUYECKOMN SKCnnyaTtauun, O6CJ'Iy)KI/IBaHVIlO N PEMOHTY XO0NnoguribHOro O60pyD,OBaHI/IFI.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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B nocobun wu3noxeHbl BOMPOCbI OpraHn3aumn BbINOSIHEHUA KypcoBOW paboThl,
TpeboBaHunsA K cogepxaHuto, oblemy n oopmneHnto paboTbl, NpuBeaeHbl METOaNYECKME
pekoMeHgauun onst oTpaboTKmM OTAENbHbLIX pa3aernoB KypcoBon paboTol.

OdopmneHne cocTaBnsAlLWMX YacTel KypcoBoW paboTbl, OCYyLLECTBNAETCA B
COOTBETCTBME C WMHCTPYKUMEN MO OopMMeHnto y4yebHOM © y4ebHO-MeToaNYECKON

AOKyMeHTauumn B konnemke n tpebosaHmsmmn ctaHgaptos ECKL.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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1. PacueT cTpoUTENbHO-U30NALNOHHbLIX KOHCTPYKLIMNA.
1.1 O6wme TpebOBaAHMA NO pa3MeLLEeHUIO XONoAUNLHOro 06opyAoBaHUSA U rpy3a Ha

cyaHe. OnpepneneHune pasMepoB TPHOMOB U UX NSTAHUPOBKA.
PasmelleHne pedoTaeneHuns, rpy3oBbiX U MOPO3WUNbHbIX NomelleHnn obecneymsaeT

nocrnenoBaTenbHOCTb BbINOSTHEHUS TEXHONOMMYECKNX NPoLIEeccoB 06paboTku pbIObI.

PedoTtoeneHus pasmeLlaroT Tak:

- B OTAESIbHbIX BbIFOPOXEHHbLIX MOMELLEHNSX Ha YPOBHE OCHOBHOMO MaLLUMHHOMO
oTaeneHus;

- cneumanbHbIX HagnanyoHbIX pydkax;

- XNaOHOBblE€ aBTOHOMHbIE XOSIOAUSNbHBIE MalUMHbI AN NPOBU3NOHHbBIX KNagoBbIX

yCTaHaBJ/IMBaloT pAaomM C HAMU B CrneunaribHbIX BbIrOpOAKax;

OcCHOBHbIe npasuna pasmeLleHns XONoAUIbHOro obopynoBaHus B
pedpmxepaTtopHOM MaLLIMHHOM OTAENEHUN:

- KOMMpPECCOopbl N 3NeKTPoABUraTeNN yCcTaHaBnMBalOT BOOMb OCUM CyAHa MNITOCKOCTMH,
napannenbHon anametpansHon nnockoctn /AIN/ cyaHa, 4yto obecnevnBaeT nyywyto paboTty
KOMMNPEeCCOpOB Npu NOMNEPEeYHON KayKe;

- annapatbl XONoAuMbHbIX MaLUMH YCTaHaBnMBalT Tak, YTOObl MX OCM Haxoausnmcb
napannensHo [l. BsaumHOoe pacnosioxeHne MawuvH W annapaTtoB AOSMKHO OblTb
TEXHOMOMMYHbIM;

- MaWWHblI M annapaTtbl pacnonaralT TakK, Y4ToObl MOXHO 6biI0 OLICTPO M yOOBGHO
npoun3BoanTb pa3bopky, COOPKY 1 YNCTKY 060pyaoBaHUS;

- NapannenbHo paboTatoLlime MalnHbl 1 annapaTtbl pasMeLlarnT pagoM 1 BKAKYAT B

oOLyo cxemMy s NOSIHOW B3aMMO3aMEHSIEMOCTM.

OcHOBHble MpaBuna pasMelleHns rpy3oBbIX OXMaXgaemblX NOMELLEeHUNn U rpysa B
TproMax

- pacnpegeneHne Trpy3oB MO KOPMycy OCYLWECTBNSAETCA B COOTBETCTBUM C
TpeboBaHMAMM  OCTOMYMMBOCTW,  KpeHa, audpdpepeHta 1 OpyrMx  napameTpos,
obecneunBaroLmx 6e30nacHOCTb NnaBaHus;

- pedbpumkepaTopHbIe rpy3bl, Metowme 60NbLLION NOrpy30YHbIN 06BHEM, YCTpanBaloT B
HOCOBOW 4acCTu CyaHa;

- oxnaxgaemble MNOMeELLEeHUs /TpoMbl, TBUHAEKW/ cocTaBnawT obwme Onoku, 4To
NMO3BOMNSET CYLLECTBEHHO YMEHbLUUTb NOTEPU XON0Aa;

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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- Ha cydax C pasnuMyHbIMKU TeMnepaTypHbIMU pexxumamn bonee HU3KYO TeMnepaTtypy
nogaepxvealoT B Tpiome, Oonee BbiCOKylo B TBMHAeke. B 3Ttom cnyvae nany6a,

pasgendrowad TproM U TBUHOEK, UMEeET U30J1ALUNI0 N TEOMETPUYHECKHN 3aKprBalOLL|,I/II7ICFI JTHOK.

OnpegeneHve pa3smepoB TPIOMOB

[aHHasa 3agada npegycMaTpuBaeT onpedenieHe pasMepoB TPHOMOB 3aJaHHOro Tvmna
cyaHa.

KypcaHTy BMecTe C 3afaHWeM Ha KypCOBOE MPOEKTUPOBAHME BblAAETCS CXeMa
pacnonoXeHUs OXNaXxaaeMblx MOMELLEHWUIA HA CyAHE 3a4aHHOro Tuna.

3Has M3 TEXHWYECKON XapaKTEPUCTUKM AMMHY W LUMPWHY CYAHA, UMes! MIaHUpOBKY
pacrnonoXeHusi TPOMOB Ha oblem Buae cyaHa, Heobxogumo onpenenutb maclutab
nnaHMpoBku. MNMocne MaTeMaTUYECKUX PacYETOB OMPeEnsieTCs CKOMbKO B 1 CM Ha pUCYHKe
METPOB pearnibHOro cyaHa. 3aTeM JMHENKON M3MEpPSIOT Ha MraHMPOBKE AMWMHY U BbICOTY
Ka)kgoro Tproma M YMHOXakT Ha MacluTab. [Ins ynpolueHus B pacyeTax NpUHMMaem LLINPUHY
TPIOMOB paBHYIO LUMPUHE CyAHAa 3aaHHOro Tuna.

OnpegeneHve TemnepaTypbl BOKPYr OXnaxaaeMblX NOMeLLEeHNI

Ha pacyeT 1 BbliGOp BCceEX HEOOXOAMMbBIX 3NIEMEHTOB XONOAUINBHOM MalUWHbI BIMSIET
[ABa OCHOBHbIX MokasaTensi, OT KOTOPbIX 3aBUCUT TEMNoBasi Harpyska: 3To TemnepaTypa
3ab0pTHOWM BOAbI M TemMMepaTypa Hapy)XHOro BO3ayxa.

B 3agaHum Ha KypcoBoe NMpoekTUpoBaHue 3TV TeMnepaTypbl 3agaHbl. Ha ocHoBaHWK
3TUX [aHHbIX HeobxoOMMO paccyuMTaTb TeMmnepaTypHbld PEeXMM BOKPYr OXnaxaaeMblX
TPIOMOB.

TennoBo NOTOK 4Yepe3 W30NUPOBAHHbIE OrpaXKOAeHUs! MPOHWKAET B OXNaxaaemble
MOMELLEHUS M3-3a HanMuus PasHOCTU TemrepaTyp HapyXHOW OKpyXallen cpeabl wu

BO34yXa BHYTPU NOMELLEHUA, a TAKXKe BO3ENCTBUA CONTHEYHOM pagnauunn.

OnpeneneHve HapyXHoW TemnepaTypbl ¢ NeBoro 6oTa

roe tma . — TeMnepaTypa Hapy>HOro Bosayxa no
AaHHbIM TEeXHWUYEeCKOW XxapaKTepUCTUKU C Ha;
- teoed + th [OC] tn P P ya

napl — 2

wl - TemnepaTypa 3abopTHON BOAbI;

OnpepgeneHne HapyXxHoW TemnepaTypbl ¢ NpaBoro 6opTa

— t603d + (5 - 7)-l_twl

[¢]
HapZ - lZKymeHm ynplslg;lncg npoepammHbiMu cpedcmeamu TRIM-QM
lNposépb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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roe (5-7) [C] - yBenMyeHue temnepartypbl C
Yy4€eTOM BIIMSIHUS CONTHEYHOW pagnauuu;

OnpepeneHne Hapy>xHOW TemnepaTypbl CO CTOPOHbI [MaBHOW Nanyobl

Lt (5 - 7)"’ Lo

Hap3

+10[°C]
OnpepneneHve HapyXHO TeMrnepaTypbl CO CTOPOHbI ABOWHOIO aHa

tHap4 =1y [C]

2.2.5 OnpepgeneHne Hapy»xHOW TemnepaTypbl CO CTOPOHbI MALLMHHOIO OTAENEHUS]

t,.s =45°C|

OnpepeneHne HapyXHOW TemnepaTypbl CTOPOHbI HOCOBOW M KOPMOBOW Nepebopku

rnaBHasi nanyba w3 = nesbii 6opT t,mpl =
pma
_ HOC
tHapS Ny
npasbln 6opT tHapz =
MO 2 1
tmp3 = Hap5 = tmp2 = tmpl =

ABOWHOE OHO tHap4 =

Puc. 2.1 MNnaHnpoBka oxnaxgaemMbix TPHOMOB

Mpumevarve: [ns onpeneneHnss TemnepaTtypbl B TPHOME WUCMNOMb30BaTb 3adaHHYo

TEMMNEpPATYypy KUNEHUNA XNOKOro XrnagareHta.

t, =t,+(7+10)|°C|

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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t = tO + (12 = 20)["(:] - Ans xnafoHos (R)

m

1.2 U3ob6paxeHue n pasmepbl CyJ0BON N3ONALMOHHON KOHCTPYKLIUN.

BbI6op 1 TexHn4eckas xapakTrepuctuka Tennonsonsaumm

M3onaumoHHble maTepuanel Mo BMay U opme pasfnenatoTcs Ha ABe rpynnbl:

- N30MIALMOHHBIE n3aenus, uverowme oopmy /6100Kn, UMNUHAPLI, NAUTLI 1 T.4./;

- HanblIieMble Matepuarnsi,

Bbibop TENNoOn3oNAUMOHHOrO MaTepuarna NpouM3BOAUTCA ONS OXNaXK4aeMblX TPOMOB
B COOTBETCTBUM C [AOKYMEHTaMM CaHUTapHOro Hagsopa wunuv [okymeHTamm Mopckoro
Peructpa P®.

Mpn BbIGOPE TEMMNOM30OMSAUMOHHOIO MaTepuana HeobGXOAMMO YYUTbiBaTb OCHOBHbIE
TpeboBaHNSA K HAM:

- Manas obbemHasa macca;

- HN3KOE 3HaveHmne KoadduumeHTa TennonposogHocTu, [BT/MK] ;

- AONTOBEYHOCTb, MPOYHOCTb, HEMMIPOCKOMUYHOCTb, HEFOPHYECTb;

KypcaHty Heobxogumo BblbpaTb Mapky TennousonsAumoHHOro Martepuana no
y4yebHON, CnpaBOYHOM M TEXHUYECKOMW nutepaTtype.

Mocne BbIGoOpa TENMOM3ONAUMOHHOIO MaTepuana HeobxoaMmo BbinucaTb U3
y4yebHOW, CnpaBOYHOM UMM TEXHUYECKOM NUTEpATypbl OCHOBHbLIE  XapaKTEPUCTUKU

BblGpaHHON TENnomn3onauumn, n eé 4OCTONHCTBA.

N3o06paxeHne TennonsonsumMoHHON KOHCTPYKLNN

TennonsonsunoHHbIe KOHCTPYKLMM OXNaXKaaeMblx NOMELLEeHUIN CyaoB AeNSTCs Ha TpU
Knacca:

- He nNpope3aemble cTanbHbIM Habopom Kopnyca;

- NepekpbiBatoLLe Habop kopnyca;

- obxoadwme Habop kopnyca;

Mpn wmn3onupoBaHMM MOOLIX MOBEPXHOCTEN NPUMEHSIIOT KOHCTPYKLUM BTOPOro M

TPEeTbEero Krnacca.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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f ;31

2
/
8 8
4
/

b n a

S

Puc.3.1 Y3onsaumnoHHas KOHCTpYKLnS obxoasiias Habop
1- meTannuyeckas 00LIMBKA; AepeBsHHAA 3allMBKa U30MALMMY;
2- 0OeTOoHHas 3anuBKa; OCHOBHOW CMNOW N30MNSALIUMN.
roe: h- Beicota Habopa /Mm/; S- pasmep wnauun /m/; b- winpuHa nonku npoduns /m/; a- TonwmHa
aepeBsiHHOM 3awmBku /m/. m', I', n' - abcontoTHbIe pa3Mepbl TOMLLUMHBI N30MNSAUMOHHOrO cnos /m/; f- TonwmHa
CTeHkn npodomns /m/; m1- nonHas TonwWmMHa N30nALUK C y4eTOM BbICOTbI Habopa npoduns /m/.

;1 ;f — Puc.3.2 N30nsumoHHasi KOHCTPYKLWSE
nepekpbiBatoLLas Habop
1 - MeTannuueckasl O6LLUNBKA;
- 2 - noakpennsLme AepeBsHHbIE BPyCKu;
3 - [JepeBsiHHASA 3alLMBKa U3ONALMK;

4 - cnowv Tennoun3onsuum;
5 - OeToOHHas 3anuBka.

MpumeyaHue: Bce pasmepbl CyadoBOW M3ONAUWMOHHOM KOHCTPYKUUW MPUHUMAOTCA B

3aBCNMOCTK OT ThUna cyaHa.

Tak Kak KypCcOoBOW NPOEKT SiBNsieTcs y4ebHbIM 1 npeanonaraeT 03HakOMUTb KypCaHTOB
C 9M1EMEHTaMM MHXEHEPHOro MPOEKTUPOBAHUS, TO MOXHO He MPUBA3LIBATLCA K TOYHbIM

pasmepam Cy4oBOW U30SIALMOHHON KOHCTPYKLNN.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM



KMPK BFAP® ®I'60Y BO «KI'TY»

MO-15 02 06-MIK BEOEHWE MPOLECCOB MO TEXHWYECKOW SKCMNYATALMNA,
01.01.KP OBCNYXNBAHUIO N PEMOHTY XOJIOOWINbHOIO OBOPYAOBAHUA | C.12/52

ans pac4eToB BCE KOHCTPYKTUBHbIE pa3Mepbl MOXHO MNPUHATL NO CpeaHUM

cTaTu4eCKMM OaHHbIM, KOTOPbIE MNMpunaratnTCA HUXe.

h = (100-250) Mm I' = (40-100) mm

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

S = (400-1500) mm m' = (h + I') mm — ansa nepekpsiBatoLero Habopa
b = (60-100) mm m' =h —(I' + a) mm — gnsa obxopsiuero Habopa
a = (30-40)mm

1.3 PacuyeT koadchumumeHTa tennounsonaumm Kns.

Mo 3agaHHOMY wunM BbiGpaHHOMY TEMNOM3ONSAUMOHHOMY MaTepuany npuHMMaem

3Ha4eHune KOS(b(bI/ILl,I/IeHTa TensionpoBogHoOCTN n3ondumnnm no Tabnuue

A |Bm | m*K]

OnpegensieM TOMNWWHY TEennOU3oNsLMOHHOIO Crosl, 3KBUMBANEHTHY [OepeBSHHON

3allnBkKe

roe }“ 0" O’ 15 Bm /M * K_Koaq)q)mu,meHT TennonpoBOAHOCTU OepeBa;

OnpepgensieM abcontoTHbIE pa3Mepbl U3ONSALMOHHON KOHCTPYKLIUM

I=1"+5,,[u];  m=h+1]a];
n= n' + 53.0. [M] ’

Onpe,qenﬂeM OTHOCUTEJIbHbIE pa3Mepbl N30MALNOHHON KOHCTPYyKUMKN, Ucxogda Wus

abCconoTHBIX pa3MepoB

9=§;M=T;B:
h h

CornacHo noJiydeHHbIM  OaHHbIM 1O rpacbl/n(y onpependemM BeJIMHUHbI U

E;L=l;N=E;
h h h

paccunTbiBaem gpopmMmpakTop / paktop hopmbl / Ang cyaoBon N3onsummn:
D =Dy,

= k E S
D = Dgy, * Py P,

%
(DB - ANa n3onauumn nepekpbiBatoLLen Habop,

E S
€DN - Ans n3onauum obxoaswmn Habop.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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Bce koadbpuumeHTsl ans pacdyeta cdopmdaktopa onpenendemMm rpauyeckum nytem

/cMoTpu pasgaTtoyHbi MaTepuan /.

Onpegensiem KoadpUUMEHT Tennonepeaaym
A, *D
K, = [Bm/ M x K ]

YTo4HsiEM KO3(hhMUMEHT Tennonepenaym ¢ y4etom 6pycka obpelleTHuka

2
= * *
K =K, ,Ble [ m Kl
roe B- koapuumneHT, yunTbiBaoLwmm BNmsHNe 6pyckoB obpeLleTHuKa,

IB — / 1’1 + 113 / - ANA KOHCTPYKLMWN U30NSALMMN,
,3 =/105+115/ nepekpbiBatoLLen Habop,

- ANS KOHCTPYKUMUK n30nsiummn obxoasiuein Habop.

CpaBHMBaeM pacyeTHOe 3HayeHve KoadbduuMeHTa Tennonepedayn CyaoBbIX

N30JTALUNOHHbIX KOHCprKLl,I/II7I C onTuMasribHbIMMN 3HA4YEHUAMN,

K" =1035+0,7 / [Bmi s’ K]

PacuyeTHbIn k03adhdULMEHT Tennonepeaaym OOMMKEH ObiTb B npeaenax onTuMarnbHbIX

BEITUYMH.
BoiBoa: Ecnu 3HayeHne K, nonyuntca Gomblue MnvM MeHblue, TO HYXHO BblOpaTb

APYry0 TONWWUHY TeNSoM30NSLMOHHOIO Crosi U MOBTOPUTL pacyeT.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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2. TennoBou pacuyeTt
2.1 OnpepeneHue TennonpuToKa B TpromMa.

Llenn n 3agaym TennoBoro pac4yeta

TennoBon pacyeT NPOV3BOAMTCS ANS ONpefeneHvs BenuynHbl o6Liero TensioBoro
MOTOKa, MOCTYNaloLLEro B OXna)Xaaemoe noMelleHmne.

[laHHble  TennoBoro pacyeta cnyaT  OCHOBaHMeM AN onpeneneHust
XO0A0MNPON3BOANTENBHOCTU KOMMPECCOPOB U BbiGopa xonoaunbHoro obopyaosaHus. Mpu
3TOM pacyeTe UCXoOsT U3 Hamboree HebNaronpuATHbIX YCNOBUIW, B KOTOPbIX MOXET
Haxo4mMTbCsA CynoBasi XONOoAMIbHAs YCTaHOBKaA.

B Takmx ycnoBusix MakcMMmarnbHyH TEMMOBYK Harpysky MpUHMMAalOT 3a pacyeTHoe
3Ha4eHue.

O6Lwwnin NOTOK B OXNaxgaemoe nomelleHne onpeaenseTcs no crneaywuwen dopmyrne:

Q =Q,+Q,+Q; +Q, + Qs + Qg Bm;

roe Q, —Tennonputok Yepes orpaxaeHus, Bt
Q, —TennonpuToK oT TepmoobpaboTku rpysa, Bt
Q, — TennonpuTokK oT BeHTUnAuun, Bt
Q, —TENnonpuToK OT OCBELLEHUA 1 NpebbiBaHNS Nioaen B nomeLleHnu, BT
Q. — TennonpuTokK oT paboTaroLwmnx MexaHn3amos, BT
Q. —TennonpuTok oT paboTbl NbaoreHepartopa, Bt

2.1.1 OnpepeneHune TennonpuToka Yepes orpaxaeHns, Q,

Ql — Z Kl * Foep * (tHClp _tmp)’ Bm
roe K, — KoadpdpuumeHT Tenmonepedayn 4Yepe3  U3OMALMOHHOE  OorpaxaeHwe,
Bml m® * K:
F,., — MOBEPXHOCTb OrpaxaeHus, M2,
t,., —HapyxHas Temnepatypa sosgyxa, “C ;
t,, —Temneparypa B Tptome, °C.

Pacuert TEeNNOonpuUToKa npon3BognTCA OTAEJIbHO MO KaXXaomMy TpHoMy U CBOAUTCA B

Tabnuuy Neft.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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MpumeyaHue:

- Mpu 3anonHeHun Tabnuubl cnegyetT y4vuTbiBaTb TeMmnepaTypy oxnaxaaeMblxX

NnoMeLleHNN, CMEXHbIe C paccMmaTpnBaemMbiM, N NMPUHUMATb HAPYXHYKO TemMmnepartypy Kak

TeMrneparypy cocegHero noMeLleHunA.

- Ecnv npu pac4yeTe nony4vaetcs oTpuuaTenbHbIA TEMMONPUTOK, TO 3TO FOBOPUT O TOM,

4TO TENSIO He NOoCTynaeT B TPIOM, @ HAOOOPOT HaNpaBnseTcst U3 TpoMa.

B aTOM cry4ae OH yunTbIBAETCS TOMbKO Ha KOMMPECCOP, NPUYEM CO 3HAKOM (-).

Ha o6opynoBaHme oTpuuaTenbHbIN TENONPUTOK HE YYUTLIBAETCS.

I'Ip|/| CINOXEeHNN TennonpuTtokoB OT OTAEJIbHbIX orpameHMM TpromMa OTpI/ILl,aTeJ'IbeIIZ

TENNONPUTOK M3 00LLEN CYMMbl OTHUMAETCS.

Tabnuua Ne 1 OnpeaeneHne TeNNONPUTOKA YEPE3 OrpaKaeHns

Ne HasHayeHn | O6o3HaveHune
e orpaxageHua tHap tmp At Loep Boep oz2p Kl Ql
Tproma i i i M 2 BT
c |-c C H,., | vou KM | OB
P
1 2 3 4 5 6 7 8 9 10 11 12
1 Xp. mop. MmaBHas
rpy3oB nanyba
[BoiiHoe
OHO
Hoc
Kopma
JleBbIn
oopt
MpaBbIv
oopt

2.1.2 OnpegeneHue TennonpuToka oT TepMoobpaboTku rpysa, Qz

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM

lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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ZQZ _ szp +Q2mapbl; Bm

2p
roe Q2 ~ Tennonputok oT TepMoobpaboTku rpysa, BT

mapel
Q2 ~ TennonpuToK OT orpaxgeHusa Tapsbl, BT

Onpepenerve Tennonputoka Q,”; Bm

M, *(i,.. —i,)*1000 *1000

Zp — B ;
Q. 24+ 3600 "

roe Mep ~ Mmacca rpyaa, noctynatouiero Ha TepmoobpaboTky, T/CyT;

IHaq, "~ 3HTanbnusa NpoaykTa B Havane tTepmoobpaboTkn, KIK/Kr;

|,<0H, ~ SHTanbnus NpoaykTa B KOHUE TepMoobpaboTku, KLXK/Kr;
3HayeHnss aHTanbnun BblIOMpalTcsa No Tabnuue B 3aBMCUMMOCTU OT HavanbHOM W

KOHEYHOW TemnepaTyp rpysa u Buaa TepMoobpaboTku:

- tyaq = twl ANs 3aMOpPaXKUBaHUS U OXNaXOeHWs rpy3a;
tk’OH = tmp

- tHall - tmp + (8 +10)[0C] ANA JOMOPaXXUBaHWUA N JOOXNaXOEHUS;
t =t

KOH mp

mapuol
OnpepgeneHve TennonpuToka Qz

mapbwl M mapeol * Cmapbl * (tHaq o tKOH ) * 1000 * 1000

Q. 24 %3600 "

rae M,,,,..— macca Tapsi [m];

C — TEennoemMKoCTb Tapbl [KZZOfC/Ke * K];

mapul

NPUHUMaeM: Mmapb,: /0,1+0,3/* sz[m];
C =1,46[I§ZZD:‘C/K2*K];

mapul
OnpegeneHne obuiero tennonputoka ot TepMoobpaboTku 1 pacnpegeneHme ero Ha

KomMmnpeccop un O60pyLI,OBaHVIe

ZQZ - ngp + szapbl[Bm]:

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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MpumevaHune: PacnpegeneHve Tennonputoka OT TepMooGpaboTku rpysa Ha

KoMnpeccop 1 06opyaoBaHNE YYUTbLIBAKOT Tak:

QZKM =100% > Q2 €Cnu NpoLecc TepMoobpaboTKN NOET B OXNaxaaeMbix
TproMax /gooxnaxaeHue v JoMopaxusaHue/,
Q, =130%X.Q,

KM _ 0 ecnun npouecc TepmoobpaboTkm naget B annapartax /CMA
Qz =100% Z QZ n oxnagutenu CMO/.

Q,”” =100% X Q,

PacueTt TEeNnJornpuToKa BegeTcd And KaXXaoro TproMma otaesibHo.

2.1.3 OnpeneneHne TennonpuToka oT BEHTUALUM Q3

Q, = Vo * Pas* @* s 1, J¥10007

’ 24 %3600 ’
rae Vo - 06beM BEHTUNMPYEMOTO NMOMELLEHMS; [M3]
31.
Vion = me- * Bmp. * Hmp [M ]’

me, Bmp, Hmp- ANVHa, WUpUHa 1 BbiCOTa TPOMA; [M]

3.
P 4030 - MNOTHOCTb HapY>HOro Bo3ayxa ke / m”;

a- 4ucno obmeHoB Bo3ayxa; A = (1+ 2) ANs TPIOMa XpaHeHus

OXNaXOEHHbIX rpy30B; A = (3 + 4) [N5 TPIOMa XpaHeHus
MOPOXEHbIX FPY30B;

Iyaq ’ Imp - QHTanbNMn HapPy>XHOro Bo3ayxa n Bo3gyxa B TproMe KD,)K/KF;

Benmumnnbl Psps00 bugur Lmps  onpepensiotcs no guarpavme 1 — d;

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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i
[K,EI,)K/Krf

d [r/kr]

Puc. 4.1 Jnarpamma BriaxxHoro Bosayxa.
Bennuuubl: p,,,, — onpegenstotca no Touke (1)

l,.. — onpepensiorcs no Touke (1)
imp -- onpegensalTcs no Touke (2)

MpumeyaHue:

- And NOCTPOEHNA TOYKHN 1 HeobX0aAMMO 3HATb BEMUYUHBI tyap u gDHap

/ TemnepaTtypy 1 BNaXXHOCTb Hapy»HOro Bo3ayxa /;

- And NOCTPOEHNA TOYKHN 2 HeoBXoAMMO 3HaTb BENNYUHBI tmp u ¢mp

/ TemnepaTypy 1 BNaXXHOCTb BO34yxa B TpOMe /;

- pac4yeT Tennonputoka Q, BeAeTCs No KaXKAoMy TPOMY OTAENbHO;
- pacnpegerneHue Tennonputoka Q, Ha komnpeccop 1 obopynoBaHue

NPUHUMAaETCS:
KM 06
Q3 = Q3 = Qg

2.1.4 OnpepeneHve TennonpuToka OT OCBELLEHNS U Ntogen Q4

Q, =350=m+ X N|[Bm];

rae 350- BenuymHa TENNOBOro NOTOKA OT OAHOMO YErl0BEKa;
m - uyucro paGoTalowmx mogent, M= (1+ 2) yel.

>N - cyMMapHbIN TENMOBOM MNOTOK OT CBETUNBbHUKOB;

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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Z N =12 an anga TproMOB;

>N = 4-5an ANs NPON3BOACTBEHHbIX NMOMELLEHWUNA.

MpumeyvaHue:

- pacnpegerneHvie TennonpuToka Q, Ha KOMNPECcop M 06OPYAOBaHNE YUUTLIBAKOT
KM
Tak: Q4 = (0,5 - 0,75) * Q4
06
Q4 = Q4

- pacyeT TernJiIonpmuToKa Q4 BeOeTCAd ANnd KaXgoro TptomMa otaesibHo.

2.1.5 OnpegeneHune TennonpuToka oT paboTatoLmnx MexaHM3moB QS
Q5 - Z N ) [Bm] ’

roe z N 3 - CyMMapHad MOLWHOCTb SﬂeKTpOﬂBMFaTeﬂeVI, YCTaHOBJI€HHbIX

nomMeLweHnAXx;,

2 N3 = (3000 - 8000) [Bm] AN OXNaKaaeMbIX TPIOMOB;
2N , = (8000 +1OOOO) [Bm] - NS MOPO3UIbHbLIX annapaTos;

MpumevaHue:

- pacnpegeneHue Tennonputoka Q. Ha komnpeccop 1 o6opyaoBaHUE YYUTLIBAOT

KM 6
Tak: Qs = Q5 = Q50

2.1.6 OnpegenexHne TennonpuToka OT NbAoreHepaTopa QG

_9,* M *1000 [Bm];
3600

roe g, — yaenbHasa Tenfiota Ha NnpuroToBneHune nbaa,

g, =(570+540) [k | ke];

Qe

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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M .. —NpoM3BOAUTENBHOCTb NbAoreHepaTopa, [Ke / qac] X

MpumeyaHue: - pacnpedernieHne TenronpuToka Ha Komnpeccop M obopygoBaHue
KM . 06 .
yautbiBatoT Tak: Qs = Qg Q =0

-  TenJiornpuTok QG Y4YUTbIBAlOT B CYyMMapHOM TenmornpuToke CaMOW BbICOKOM

TeMmrnepartypbl KUMEHUA.

2.2 CBogHas Tabnuua TennonpuTOKOB U onpeaerieHue XonoaonpousBoauTeNbHOCTU

Ha KoMmnpeccop.

Ons onpegeneHuss obLllero TennonpuToka COCTaBMSAOT  CBOAHYK — Tabnuuy

TENNONPUTOKOB C Y4E€TOM pacrpefenieHrs No TeMnepaTtypam KUNeHus.

|_|pVIHI/IMaeMZ t01—TeMHepaTypa KUneHna XnapgareHta, nogaBaemMoro B TpOMa
XpaHeHNA OXNaXaeHHbIX NPY308B.

t02 —TeMnepartypa KuUneHuna XrnagareHta, nogaBaemMoro B TpHOMa XpaHEeHUA
MOPOXEHbIX rPy30B.

Tabnunuya Ne 2 CBogHasa Tabnuua TennonpuToKoB

t t
Ne | Hanme- | "7 0 Ql Qz Q3 Q4 QS Q6 2 QO
TPto | HOBaHY [C] [OC]KOKOK O|K [O/K O] K ][O
Ma | € Tptoma M|B |M/B|M|B|MI|B|M|B|M|B | KM OB
1. Xp.oxn.
rpysos
2. | Xp.oxn.
rpy3oB
>
Xp.mop.
3. rpy3oB
>

MpuMeyaHe: - onpeaeniTb OBLLMIA TEMONPUTOK MO KAXAOMY TPIOMY Ha KOMMPECcop
> Q," v Ha oB6opynoBaHne XQ,”;
- onpeaenuTb OBLMIA TENMONPUTOK Ha KOMMPECCOP MO KaXKAOW TEMMNepaType KUMEeHMs

ZQ01KM " ZQOZKM;

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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TennoBble NOTOKM HEBO3MOXHO OMpeAennTb No TOYHOMY pacyeTy, Tak Kak MHorue u3
HUX Hemnb3sl y4ecTb MOSHOCTbIO /4epe3 M3onsuuio TpybonpoBOAOB xladareHTa M paccona;
ncnaputenen; Yepes HennoOTHOCTU B Ntokax U T.4./.

MoaToMy HEOBXOAMMO YBENUUMTL OBLLUMIA TENMOBO NOTOK Ha (20 +30) %.

Q,, " =(1,2+13)*XQ, " [Bm]; Qo (1,2 +1,3)*Qy," " [Bm];

3. PacyeT umknoB XxonoaunbHbIX MaLUMH.

3.1 nOCTpoeHMe n pacyeTt uukKna XONoAUNbHOW MalUMHbI U onpeagerneHne napamMmeTpoB
TO4YeK uuKna.

OnpepgeneHne OCHOBHbIX NapaMeTpoB paboTbl XONOAMMbHOW MaLUUHbI
[1ns NOCTPOEHMS LUMKNa XonoaunbHoOM MallMHbl He06X0AMMO onpeaennTb cneaywme

BEJTMYUNHbI:

tK " TemnepaTypa KOHAeHcaUuMu XnagareHTa, [ C]

~ Lt he ;th +(5+7)[C]

K

roe twl ~ TemnepaTypa 3abopTHOM BOAbI, MOCTyNaKLWEN B KOHAEHCATOP,
th ~ TemnepaTypa BOAbl, BbIXOASALEN N3 KOHAEHCATOPa,

(0]
tW2 = tvvl u (1_5) [ C]

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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o]
tgc ~ TemnepaTypa BcacblBaHWsi NapoB XfagareHTa B KOMNpeccop, [ C]

tec — tO + (5 _15) [OC] anga ammuaka,
t_=t,+(20+30)|"C]

OS89 XnagoHOB,

[e]
tn "~ TemnepaTypa nepeoxnaxaeHns X1MaKoro xnagareHTa, [ C]

t, =t ~(2+5)[ ]

- onpepenaeTcsd nocrne nocTtpoeHna Uukia no gnarpamMmme.

¢ " cTeneHb cxaTua / OTHOLUEeHMWe JaBlneHnda KoHAaeHCauun K gaBJliEHUKO KMUMNEeHUA

xnaparenta/: @ = P, IR,

ecnun @<9 — NPUMEHSIIOT XONOAUIbHYIO MaLUWHY O4HOCTYMNEHYaToro cxxaTus,

ecnun @29 — NPUMEHSIOT XONOANUIbHYI0 MaLUMHY ABYXCTYNEHYaToro cxxaTusl.

5.2 PacyeT uMKnoB XonoaunbHbIX MalnH OQHOCTYMNEHYaToro cxaTtna

[laHo:

t =

6C

X.a.-

PacueT yukna.

Puc 5.1 Llykn ogHoCTyneHYyaTon XonoaunbHOW MallnHbl B Anarpamme lg P-i.

LlI/IKJ'I OOHOCTYyNneH4YaToro cxartumd Heobxoanmo NOCTPOUTb Ha TennoBoun anarpammve
3aaHHOro XrnagareHta n onpenerintb OCHOBHbIE NapaMeTpbl TOYEK LUKIa.

Ansa ynobcTBa pacyeTa faHHble 3aHOCAT B Tabnvuy Ne 3.

Tabnuua Ne 3 Tabnvua napameTpoB TOYEK LMKNa

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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HoMep P, t, I v, S,
TOYKM

[MHCZ] [°C] [Igﬂofclke] [M?’/Ke] [k;ZZ}K/Ke*K]

R WININ|F =

Mpoun3BoaMTCSA pacyeT LUuKna, C Lenbio onpeaenuTb YaenbHble BENNYUHBI

- yaelbHaa MmacCcoBad Xonogonpon3BoanTESIbHOCTb:

Qo = (il’ — i5) KOK/KT

- yAenbHas Harpyska Ha KoHaeHcaTop:

qK - (IZ o |3) K K/Kr

- yoenbHas Harpyska Ha nepeoxnaguTtens:
q, = ('3 - '4) KOK/KT

- yaenbHaga paboTa umkna /komnpeccopal:
IM4:02_h) KEDK/KT

- XONoAuIbHbIN KOO PULMEHT:

_ Yo
|

KM

E

MpumeyaHue: Ona NOCTPOEHUS UMKNa OL4HOCTYNeH4YaTon XnagoHOBOMW XOSOAUSBHOWN
MaLUMHbl HEOBXOAMMO oNnpeaenuTb TeMnepaTypy NepeoxnaxneHus XnaKoro xnagoHa.

UTtobbl 3Ty TeMnepaTtypy HanTh, HY)KHO MOCTPOUTb TOYKY 4 MO pacyeTHOMY 3HAYEHUIO
SHTanNbNNN B 3TON TOYKE.

ﬂ,]‘lﬂ 3TOro cocCrassidemM ypaBHEHME TENnJ10BOro banaHca:
('1 _Il')_ ('3 _ '4)’

N3 ypaBHEeHUd onpenendaemM aHTanbnmo quBepTon TOYKN:

Iy =13 = ('1 Iy ) KIK/KT
LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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Touka (4) cTponTcsa Npu nepecevyeHnn aByx NUHUN:
I, = const " P =const

OHa 6yﬂ,eT nexatb B obnacTtu nepeoxnaxageHHoro XxnagareHta.

PacueT umknoB xonoaunbHbIX MaLlnH OBYXCTYMNEeHYaToro cxXaTtums

LlI/IKJ'I OBYXCTYMNMEeH4YaToro cxatud aMMMaYHOWN XONoANNbHON MaLUUHbI

[aHo:

t, =

t =

6c
X.a.-

Pacuyet ymkna
Puc 5.2 Liukn xonoaunbHOW MaLUnHbI ABYXCTYNEHYaToro cxartums

[ns nocTpoeHWss uukna [OBYXCTYMNeH4aToro cxatusi Heobxoaumo onpeaenvTb

cneagywuwme BeJin4nHbIL

Pm = W [MHCZ] - NIPOMEXYTO4YHOE AaBlieHune,

t,..=t,+ (3 - 5) [OC] - TemnepaTypa 3MeeBuKa.

LlI/IKJ'I OBYXCTYyNeH4YaToro cxatud Heobxoanmo NOCTPOUTb Ha TensoBoun anarpamMmme
aMMuaKka u onpenesnintb OCHOBHbIE NMapaMeTpbl TOYEK LUKIA.

[ns ynobcTBa pacyeTHble AaHHbIe 3aHOCAT B CrieayroLLyo Tabnuuy.

Tabnunuya Ne 4. Tabnvua napameTpoB TOYEK LMKNa

HoMep P, t, I L, S,
TOYKUN
[MHa] [C] [K,Z]:)fclke] [MB/KZ] [KZZ}I{/KZ*K]
11,
2
3
4
e

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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OO (N[O |01

Mpounssogum p

acyeT UuuKIiia ¢ uenbto onpeaerieHnAa OCHOBHbIX BEJTUYHUH.

- yoelibHaa MaccoBad Xxonogonpon3soantesibHOCTD,

Jo = (il' —i

9)[K,beC/K2];

- yaenbHas Harpyska Ha KoHaeHcaTop:

0, = (iy —is ) [llone / e |

- yaenbHas Harpyska Ha nepeoxnaguTens:

q, = (is —ig ) [ / k2]

- yaenbHas Harpyska Ha 3MeeBUK NpomMcocyaa:

q,, = (i — is)[Kﬂ.?fC/KZ] :

- yoenbHasa paboTa cxkaTus Komnpeccopa nepBovi CTYMNeHu:

IKM]. - (I2

— il) :K;ZZ?:‘C/KZ];

- yoenbHasa paboTa cxaTus Komnpeccopa BTOPOW CTYyMNeHW:

IKMZ - ('4

—iy) [xIic 1 2] ;

- XONOANUITbHBIN KO3 PULINEHT:

Jo

KM1 + IKMZ

Linkn gByxcTyneH4yaToro cxxatma xmnagoHOBOW XONoaubHON MaLlUHbI

[laHo:
t, =
t =
tBC =
Lox
lposept

YMeHm yrpaesisiemcsi npozpamMmmHbiMu cpedcmseamu TRIM-QM
b aKmyasilbHOCMb 8epcuu Mo opuauHasy, xpaHauwemycs 6 TRIM-QM
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X.a.-

PacyeT ymkna

Puc 5.3 Liykn aByxcTyneH4yaTon XxnagoHOBOW XOMNoAubHON MallUHbI.

ans NOCTPOEHNA UUKINa OBYXCTYNEeH4YaToro Cxatua Heob6xoaMmo onpenennTb

cneagywuwme BeJiIMv4nHbI:

Pm = \Y PO * PK [MHa] - MPOMEXKYTOHHOE AaBJieHUE.
t, =t +(5+10)[C]

t =t + (3_4) [OC] - TeMnepartypa nnpoMeXyTo4dHOro oxnaxaeHud napa
1 0

XnagareHta B BOOSAHOM TENO0OMEHHMKE.
Ona noctpoeHna Toykum (6) cocTaBnsieM YypaBHEHMe TensioBoro 6GanaHca wu

onpependaem aHTanbnno 3TOWN TOYKN:

(il_il’):(i5_i6) = i6:i5—(i1,—i1)[l§ﬂz)fc /KZ];

Mocrne MoCTpoeHust 3ToW TOYKM Ha AuarpaMMe, HaxOAUM 3Ha4YeHUsi TemrepaTtypbl B
3TON TOYKe, 3TO M ByaeT TemnepaTypa NepeoxnaxaeHUs XXOKoro xnagoHa.

Llvkn gByxcTyneH4aToro cxatusi HeoGXoOAMMO MOCTPOWUTb Ha TEnnoBoW Auarpamme
3a[laHHOr0 XJlaloHa 1 ONpPeAeNnnTb OCHOBHbIE NMapaMeTpbl TOYEK LKA,

[na ynobcTtBa pacyeTHble AaHHbIE 3aHOCAT B Tabnmuy.

Tabnunuya Ne 5 Tabnvua napameTpoB TOYEK LKA

Homep P, t, 1, L, S,
TOYKN
[MITa] [C] [xorc 1 k2] [M3/K2] [KIDK 12 * K]

7

1

2

3

4

e

5

6

7

|_|pOl/I3BO)J,VITCFI pacyeT uuKna c uenbio onpegeneHna OCHOBHbIX BEJNTUYUH.

- yAelnbHaa MmaccoBasa Xonogonpon3BoanUTENIbHOCTb!

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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0o = iy =iy ) [lorc 1 e |

- yoellbHaAa Harpy3ka Ha KOHOeHcaTop:

Q. = (i, —is) [xlbore [ ke ];

- yoelibHaAa Harpys3ka Ha peFeHepaTMBHbIVI TennoobMeHHUK:

d, = (i, —i, )= (i _i6)[’<ﬂ9’6/’<3];

- yAenbHast HarpysKka Ha NPOMEXYTOUHBIN XONOANUIbHUK:

Qux = (iz - is)[Klb*C/KZ];

- yaenbHast paboTa CxaTusi KOMIPECCOPOB NEPBON W BTOPOIi CTYMEHU:
|W1=(i2—il)[l§ﬂ.9fc/1<2]; | ar2 :(i4_i3)[w9’c/’<3];

- XonoausbHbIN KO3 MULNEHT:

Y0

E = ;
IKMl + IKMZ

Cuctema oxnaxgeHusi COCTOMT M3 NpUOOPOB OXNaXKAEHWUS, CBS3AHHbLIX C paboTomn
XONnoauIbHOW MalUWHbI U NpeAHa3HadYeHHbIX Afisi 0TBoA4A TENMOThl U3 NMOMELLEHUI / TPHOMOB,
KnagoBbIX U T.4. /.

Ha npomMbICnoBbIX Cygax NPMMEHSIOT ABa OCHOBHbIX Cnocoba oxnaxxaeHus:

- HEMOCPEACTBEHHOE MNPWU NOMOLLM XNagareHTa, KUnswero B npubopax oxnaxaeHus,
pacnosioXXeHHbIX B OXNaxaaeMblX NOMELLEeHUsX;

- paccoribHoe, Npu MOMOLLN XNagoHOCUTENS, LUMPKYNMPYIOLEro Mexay ucnaputenem
N pacconbHbIMU NpubopamMmn oxnaxaeHusl.

Boibop cuctembl  OXxnaxaeHus  3aBUCMT  OT  TEXHOSOMMYECKUX  YCIOBUNA,
3KcnyaTauMOHHbIX N SKOHOMUYECKUX (DaKTOPOB.

OKOHOMUWYHOCTb XONnoaNNbHON YCTaHOBKM onpeaenseTcs BblOpaHHbIM
TemnepaTypHbIM PEXMMOM.

Kpome 3TOro oHa 3aBMCUT OT MPOTSKEHHOCTU TpPyObonpoBOOOB, OT KONMYecTBa

XflagareHta B CMCTEMe, OT CBOMCTB XflagareHTa.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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K 3KcnnyaTauMOHHbIM dakTopam OTHOCMUTCS mMeToq perynmpoBaHns
XONoJoNpon3BOANTENBHOCTM  YCTAHOBKM, 3aBUCUT OT  PacCnoOSIOKEHUS  XONOAWUSBHOro
ob6opyaoBaHuA Ha CyaHe, OT pa3MepoB CyaHa U CyA0BbIX MOMELLEHWA.

Mocne BbIGopa cUCTEMbI OXNaXAEeHUs1 B NOSACHUTENBHOW 3anucke KypcoBOro NpoekTa
HeobxoaMMo faTb KpaTKoe onnucaHme ee paboTbl, OCHOBHbIE OCOBEHHOCTU U AOCTOMHCTBA.

Mpy NpoekTUpoBaHUM XONOAMMBbHOW YCTAHOBKW, BaXXHO MNPaBWUSIbHO BbINOMHATb
pacyeTbl 1 nogobpaTb OCHOBHOE W BChoMoraTernbHOe XxonoawunbHoe obopyaoBaHve. B
3HAYNTENBHOM Mepe 3TO onpeaenseTca NpaBUITbHOCTbIO BbIOPAHHOM CXEeMbl XONO4MUMBHON
YCTaHOBKM.

Mog cxemon xonoaunbHOW YCTAaHOBKM MOHUMAKOT COBOKYMHOCTb M (DYHKLMOHAITbHYIO
CBSA3b MeXAy CXeMaMu OTAESbHbIX Y3N0B MPUCOEOUHEHUSA OCHOBHbLIX M BCMOMOraTesnbHbIX

3JIEMEHTOB U pr6OI'IpOBOL|,OB.

Mpw BLINONHEHUN KYPCOBOrO MpoekTa Noapo6HO paspabaTbiBaeTcs NpuHUMNManbHas
paboyasn cxema C ykasaHMeM KONMMYecTBa, TUMa U XapakTEPUCTUK BCEX 3IIEMEHTOB CXEMbI.
Mpwn BbINONMHEHMM paboyelrt CXembl XONoAUNBbHOW YCTaHOBKM Heo6GXoOAMMO MONb30BaTbCS
YCMNOBHbIMM 0603Ha4YeHUsIMM MalLUWH, annapaToB U TpybonpoBOAOB, NPeAyCMOTPEHHbIX
HOpPMaTUBHbLIMM JOKYMEHTAMMW.

Mpn BbIGOPE CXEMbl XONOAWUINbHOW YCTAHOBKM HEOBXOAMMO PYKOBOACTBOBATLCS
TEXHUYECKON JOKYMEHTaLMen, CrnpaBoOYHbIMM AAHHBIMU O CXEMAX XONOAMIbHbIX YCTaHOBOK,

NCnonb3yeMbiX Ha pbIGONPOMbICIIOBbIX Cyaax.

4. PacyeT u noabop xonoaunbHOro ooopyaoBsaHus.

4.1 PacueT u nogbop KkomnpeccopoB
4.1.1 PacyeTt 1 nogbop o4HOCTYNEeHYaTOro NOpLLIHEBOro KoMnpeccopa

OnpegensieM KONUMYeCTBO xNagareHTa, LMPKYMPYOLWEro No CXeMe:

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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MKM

Gx.a. = &
9o

Onpep,enﬂeM TeOpeTVI‘-IeCKYI'O nop,aqy KOMnpeccopa:
3
— %k
Vg G, *Vv, [M /c]
Orlpep,enﬂeM KOG(b(bVILI,I/IeHT nogaydn BMamMmbIxX I'IOTepb B KOMI'IpeCCOpe:

ﬂ,- — I:)0 _Apec —C PK + APHaz o I:)O _Apgc .
| I:)0 I:)O I:)0 ’

kel c];

' rge Vl -06beM To4kM BcacbiBaHuA B KM;

roe Ach = 0,005 Mlla - geripeccund BCacbiBaloLLEro KrarnaHa,
APHae = O;Ol Mlla - geripeccund HarHeTaTesribHOro KriarnaHa,

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

¢=(0,05+0,08) amsR

Onpe,qenﬂeM KOSd)d)VIU,I/IeHT nogavyn HesMaMMbIX NOTEPb B KOMMpeccope.

1 ':TO :to—|—273_
. t +273°

K

roe: t0 "~ Temneparypa KANeHUs XnaaareHTa.
tK ~ TemnepaTypa KoHAeHcauun xrnagareHTa.

OnpepnensemM KoadULMEHT Nogayun Komnpeccopa:
' -
A=A xA
| w7
OnpepensieM AencTBUTENbHBbIN 06bEM, ONUChIBaeMbI MOPLUHEM KOMMpeccopa:

V, z\%[MS/KBm];

Onpegensiem agmabaTnyeckyro MOLWHOCTb KOMMpeccopa:

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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Nad :Gx.a >x<IRM[K‘BI/n]’

OnpepensieM MHAMKATOPHBLIN K.N.4. KOMNpeccopa:

! .
77i - ;Lwl + b * to’ roe b- amMnupuyecknin KO PULMNEHT;

b=0.001 pgnsg ammMmMayHbIX KOMNPECCOPOB,

b =0.0025 pns xnagoHOBbIX KOMNPECCOPOB,

t, = temneparypa kuneHus xnapareHTa ¢ COOTBETCTBYIOLMM 3HAKOM (+) U (-);

OnpepensieM MHONKATOPHYI MOLLHOCTb KOMMpeccopa:

Na@

N, = ——~ [KBm] ;
77;
Onpegensiem adbEKTUBHYO MOLHOCTb KOMMpeccopa:
N .
I . '
N e [KBm] “rae Mex = (0182 ~ 0,9)- MeXaHU4eCcKum K.n.4.
77.71/1 ex
Onpegensiem MOLWHOCTb ABUraTensi Komnpeccopa:
N e -
N o6 [KBm] v roe Mos = (0’96 - 0,99)_ K.n.a. asuratens KM
os

OnpepgensieM TENMOBYH Harpy3Ky Ha KoHaeHcaTop:
Q. =6G,, *q, [xBm];
Q. QO + N, [KBm],

M3 gByx BENUYUH ONsA pacyeTa KOHOEHCATOPOB BbIONMpaeM HanbonbLUyo.

Mo pacyeTHbiM AaHHbIM V. u N, BblGMpaeM MapKy CTaHOAPTHOrO MOPLUHEBOro

KOMnpeccopa W BbINMUCbIBAEM €ro TEXHUYECKYHO XapaKTePUCTUKY B TaBrnM4Hom dhopme.

4.1.2 Pacyet 1 nogbop ogHOCTYNeHYaToOro BUHTOBOro KoMMpeccopa

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHauwemycsi 8 TRIM-QM
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LUvkn B Avarpamme pAns BUMHTOBOrO KOMMpPeccopa CTPOUTCS aHanorMyHO LUKy
NOpLUHEBOro Komrnpeccopa. 3atem ans nocrpoeHus nonutpon (1-2¢) n (1-2m) Heobxoammo

onpegenuTb NnapameTpbl TOYeEK (2¢) n (2m);

MonoxeHne To4kM (2¢) onpeaensieTcs No aHTanbLNuK P

Ia() (IZ Il)
pr— pr—
Nvon | (i i ) = u3 ypaBHeHUd onpeaensaemM 3HTanbnuo To4Yku
2c "1

non

i . L, —1
e =1 + % [’ﬁZb’C/KZ]; roe 1,,, = 0,8 k.n.4. nonutponsi.

MonoxeHne To4kM (2M) onpeaensieTca nNo TemnepaTtype tzM .

m-1

T,, =T, %€, ™ t, =T, —-273|°Cl;

_ K
rae €.ap = 15— HapYXHas CTeneHb cxaTtus,

IDO
m= (1.1+1.3)—n0KasaTenb nonmTpon,

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

lMNocne NOCTpOEeHNA  LUMKna pa60TbI XONnoAunbHOM MawuHbl C  BUHTOBbIM

KOMMpeccopom onpegensieM BenuduHbl V., u N,, aHanorMyHo pacyety MOpLUHEBOrO

Komnpeccopa.

MpumevaHue:

- KoadppmumeHT nogaum BUHTOBOro kKomrpeccopa A v 3PPEKTUBHBLIN K.N.4. 77,
HeobxoAMMO onpeaennTb rpadn4ecknm cnocobom;

- Mpn onpegeneHnn 3P@EKTUBHON MOLIHOCTM B (OPMYySly BMECTO TO4YKM (2)

HeobXx0AMMO MOCTPOUTb IHTANBLMUIO TOYEK (2C) Unun (2M) B 3aBUCUMOCTU OT XNagareHTa:

Ne — Gx.a.(IZC _ Il) [KBm], Uil
7¢

N — Gx.a.(IZM _ Il) [KBm],

7.
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- Heobxognmo onpenenvTb KONMMYECTBO Macna, LMPKYNMpYyLWero no BUHTOBOMY

arperary:

_ EMaCJZCl [ 3 .

= M /c]

macaa Q T 4
CpmaCﬂa * IC macna * macna

rae (P yacna = 2,1[7911%‘ [ ke * K ]— TennoeMKoCTb Macna;

B 3 3
pMaCJZa - 0'8 *10 IKZ/M l_ NNOTHOCTb Macna;

Q=0 * (|2C — b ) [KBm]— KONMYECTBO TeNa, OTBOAMMOIO MaCHOM:;

ATMCM = (tzc —th ) [K]— pasHOCTb TemnepaTyp Macrno B npolecce 0TBoAa

TENNOTbl B BUHTOBOM KOMIMpPeECcope.

Mo pacyeTHbIM pfAaHHbiM V. u N, BblOMpaem Mapky CTaHOAPTHOrO BUHTOBOIO

KoOMrpeccopa U BbllMUCbIBaeM €ro TeEXHNYECKY0 XapakTepUCTUKy B TabnmnyHom cbopme.

4.1.3 Pacyetr wn nogbop [AOBYXCTYNEHYaTOro KOMMpeccopa C MOpPLUHEBbLIMA

KoMnpeccopamu Ha NepBon U BTOPOW CTYNeHu

Pac4eT nopLuHeBOoro komnpeccopa Ha 1 cTyneHu

- onpepensieM KonM4YecTBO XnagareHTta, NocTynatoLero Ha komnpeccop 1 cTyneHu:

Qo

(0]

G, = [xe ! c];

- ornpeaensieM TeOpeTUYEecKyto nogady Komnpeccopa 1 cryneHu:
_ 3 . _ .
V, =G, *v,, [Jl/l /c], 20e U, =U;
- onpegensem KoapuUMeHT nogayv BUANMbIX NOTEPb B KoMripeccope 1 cTyneHu:

_R-4R,_ (P, +AP, R AP,

HAZ2

A
1 PO PO P0

- onpependemMm KOS(b(bI/ILMeHT nogayn HesnManMMbIX NOTEPb B KOMMpeccope 1 CTyneHu:
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T, t, +273
ﬂ‘Wl pu— j— y
T t, +273

m

- onpegensem KoaduUMEHT nogaym komnpeccopa 1 cTyneHu:

’ -
A=A A,
L h?
- onpegensiemM AencTBUTENbHbLIN 06bEM, ONUCLIBAEMbIV KOMNPECCOPOM 1 CTyNeHu:

V@l

Vi = [Ma/KBm];

- onpependemMm I/IH}J,VIKaTOprIIZ K.n.a. KoMmrnpeccopa 1 CTyneHu:

Ty = Agg T D *1g;

- onpenensieM aaMabaTMyeckyto MOLLHOCTb KoMnpeccopa 1 CTyneHu:
N,,=G, * IKMl[KBm] ’

- onpependaeMm MHANMKaATOPHYK MOLLHOCTb KOMIMpeccopa 1 CTyneHu:

N
N,, = —<2 [xBm];
771
- onpepaensemM apdeKTUBHYIO MOLLIHOCTL KoMmnpeccopa 1 CTyneHu:
N.
_ i1 .
N, =—"— [KBI’I’Z] :
77}!4 exl

- onpepensieM MOLLHOCTb 3rieKkTpoaBuraTensi komnpeccopa 1 CTyneHu:

Nel

N,y = [KBm] .

77@61

PacyeT nopLuHeBOro KoMnpeccopa Ha 2 CTyneHu

- onpependemM KoJIn4eCTBO XagareHTa, noctynarwiero Ha Komnpeccop 2 CTyneHu:

GZ — G]_ - AnAa XnaaoHoB,
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G, =G1+Gl*g§%:jg[i<2/c]

- onpeaenseM TeopeTUYEeCKyHo noaady Komnpeccopa 2 CTyNeHu:

- ANnd aMMunaKka,;

V,,=G,*v, [J\/l3 /c]; 20e U, =Uj;

- onpependemMm KOS(*)(*)I/ILI,VIGHT nogayn snanmMblX noTepb B KOMIMpeccope 2 CTyneHu:

l _ I:)0 B AP@C —c Pm + AI:)Hac . PO B APGC .
N P P P ’

m m m

- onpependemMm KOSd)d)I/ILI,MGHT nogayvn HeBnamMmbIX NMNOTEPb B KOMMpeccope 2 CTyneHu:

T, t.,+273
ﬂ'WZ e e ;
T t. +273

K

- onpegensem KoadMUMEHT nogayvm kKomnpeccopa 2 CTyNeHu:

A, = A, * Ay, ;

- onpenensiemM AenNcTBUTENbHbIN 00 BbEM, ONUCLIBAEMbIV KOMNPECCOPOM 2 CTYNEHN:

V,, = \;fz [Jl/ls /KBm];

2

- onpeaensieM agnabaTnyeckyo MOLHOCTb KoMnpeccopa 2 CTYNeHMu:
Na()Z — Gz * IKMZ [KBm] J
- onpependemMm MH}J,VIKaTOprIIZ K.n.a. KoMmnpeccopa 2 CTyI'IeHI/I:

Ti2 :ﬂ“\:vZ "'b"'tm;

- onpegensemM 3adEKTUBHYHO MOLLHOCTb KOMNpeccopa 2 CTYNEHU:

N
N,, = —<2 [xBm];
77>
- onpegensiem a(peKTMBHYIO MOLLHOCTb KOMNpeccopa 2 CTYNeHMu:
N .
2 .
N, , =—"= [KBm] ;
77/\4 ex2
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- onpegensieM MOLLHOCTb 3rieKTpoaBuraTenst komnpeccopa 1 CTyneHu:

N, = ez [KBm]

062
OnpepeneHve Harpysku Ha KOHOeHcaTop

PacyeT Harpy3ksm Ha KoOHAeHcaTop MpOM3BOAUTCA MNOCMe pacdeta Komrpeccopa
BTOPOW CTYMNEHM.

- onpeaensieM Harpysky Ha KOHAEeHCaTop NepBbIM Coco6oM:
Q. =Q + Ny + Ny, [KBm]’
- OnpeﬂeﬂﬂeM Harpy3Ky Ha KOH,D,eHcaTOp BTOpb|M CHOCO6OM:

Q. =6, *q, [KBm]1

Ecnn obe BenuuuHbI Harpyskn Ha KOHOEHcaTop NPUMEPHO UM TOYHO pPaBHbl, TO BCe
pacyeTbl LMKIIOB U KOMMNPECCOPOB BbIMOSTHEHbI MPaBUITbHO.

Ecnn 3HadeHus Harpysku MNOnyyunucb pasHbiIMM B HebomnblMX npegenax, To Ans
pacyeTa KoHAeHcaTopa Bblibupaem Hanborbluee 3HayYeHue.

Moabop komnpeccopoB 1 n 2 cTyneHen

Mo pacyeTHbIM AaHHBIM NogbupaeM CTaHOAPTHbIE KOMMPECCOPbI HA KaXAy CTyrneHb

OTAENbHO:
MKM Ha 1 cTyneHb — N0 pac4eTHbIM 3HAaYEHUAM Vhl u Nagl;

MKM Ha 2 cTyneHb — No pacyeTHbIM 3HAYEHUAM th u Nagzi

Mpumeyanue: Ecnu npu pacdete OBYXCTyneH4yatoro arperata Heobxogmmo Ha 1
CTyneHb MOCTaBUTb BWHTOBOM KOMMPECCOP, Ha 2 CTyneHb MOCTaBUTb MOPLUHEBOMN
Komnpeccop, TO LMK B gnarpamme byaeT BbIrnsiAeTb Tak

B aTom cnyyae Heo6xoaMmo NpomM3BOANTb pacyeT Tak:

- 1 cTyneHb — pacyeT BUHTOBOrO O4HOCTYNeH4YaToro KoMnpeccopa,

- 2 CTyneHb — pacyeT BTOPOW CTyNeHn ABYXCTYNEHYaToro nopLUHEeBOro

Komnpeccopa.
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Puc. 6.2 Liukn aByxctyneH4yaTon XonoausnbHOW MaLluHbl C BAHTOBLIM KOMMNPECCOPOM Ha

nepBoun CTyneHu

IgP[MIa]
P« 8 6 5 x | 4 4
tn
tnam
Pm tm 3 _2M_ 2 _2c
4
ts
Po | to /
/ 9 /T

I [k /Kr]
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4.2 PacyeT u nonb6op Tensioo6MeHHbIX annapaToB

4.2.1 PacyeT n noabop KoHAeHCaTOpoB
Onpepnensiem TennonepenaroLlyo NOBEPXHOCTb KOHAEHcaTopa:

2.Q, [Mz]

o KKO * Hm ,
2
roe KKa — (700 _1000) [Bm / M- * K] -KOa(hpULMeHT Tennonepeaayn
KOHZeHcaTopa,
t,, —t
9m — w2 t Wlt [OC],
2’3 * |g Kk wl
tK T tW2

OnpepensieM KOnMYeCcTBO LIMPKYNMpPYHOLLEN BOAbI B KOHOAEHCATOpPE:

_ 2.Q, .
VW - CW * Pw *(th _twl) [MS /C],

rae >Q, —CyMmapHasi Harpyska Ha KoHZeHcaTop,

ZQK _ QKt01 n QKtOZ [KBI’I’Z] :

C, =419 [KZZ?fC [ K2 * K] - TENNOEeMKOCTb BOAbI,

3

Pw = 1000 [K2 [ m ] - MNOTHOCTb MPECHOIA BOABI,
3

Pw = 1090 [KZ [ m ] - NNOTHOCTb MOPCKOM BOAI,

MNo pac4yeTHbIM OaHHbIM nou6mpaeM:

no FK() - ABa CTaHOApPTHbLIX KOHOEeHCaTopa,
no V

Mocne nogbopa BbINMCAaTb TEXHUYECKYIO XapakTEPUCTUKY KOHAEHCATOPOB M BOOSHbIX
HacocoB B TabnunyHon doopme.

W - aBa paboumnx BoAsHbIX Hacoca + oauH Pe3epBHbIN.
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4.2.2 PacueT n nogbop ucnaputens
Onpepnensiem TemnepaTtypy XONoAHOro 1 TENMoro paccona:
tpz =1, + 5 [ C] - TeMmneparypa paccorna Ha Bbixo4e 13 ucnapurens.

tpl = tpg + (3 - 5) [C] - TeMnepaTypa paccona Ha BXoJe B UCnapuTtensb.

Onpenensiem TennonepeaaroLLyo NOBEPXHOCTb UcnapuTens:
Q 2
F, = o [M ]
K, = ..
rge - TenjioBasd Harpy3Ka Ha I/ICI'IapI/ITeJ'Ib,

K, =(460+550 \|Bm/m?*K | - ans ammuaka,

- KOAhpULUMEHT Tennonepenayn

K, =(230+350 )[Bm/m2 *K | - ans xnagoHos, ucnaputensi.

t,—t
6, = PP [OC ] - cpeaHsia norapudmMmyeckasl pa3HocTb Temneparyp.

2,3xIg t o

p2 _to

Onpep,enﬂeM KONMMYeCTBO UMPKYJIMpyrowero paccorna:

Qo s, 1.
V. = lc|;
" C,xE, x(t, —ty, )[’” g

roe C, - TENNoOEmKoCTb paccona,

- onpegenaTca no Tabnuuam y4yebHunka B

&, - NNOTHOCTbL Paccosia, 3amMep3aHisi Paccora v CPefHeil TemnepaTypbl paccona.
¢t T

tp2 0
p =—2 [ C] - cpefHsasa TemnepaTypa paccona,

t,.. =1 —(5+8)[°C] - Temnepartypa 3amep3aHuna paccona.

3am

Mo pacyéTHbIM AaHHbIM Noabupaem:

no FH - OOMH CTaHAAPTHbIN NcnapuTens,
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no Vp - 04uMH pabo4nii paccosibHbIN HAacoC + OANH pe3epPBHbIN.

Mocne nogbopa BbiNUCaTb TEXHUYECKYID XapakTEPUCTUKY MCNapUTENs N pacconbHbIX
HacocoB B TabnuyHoun dopme.

4.2.3 Pacuét n nogbop GaTtapen

Pacuyét u nopbop GaTapei NPoON3BOAUTCH ANSA KaXKOAoro TproMa OTAEeNbHO.

Pacuét obLien TennonepearoLlent NOBEPXHOCTN BaTapen B TpOME:

Q6
F, = K, *OAem [Mz];

roe Q. - TennonpuTok K oxnaxapatowmm 6atapesm B Tprome Br;

K, - KoahdumumeHT Tennonepenaydn batapewn,

K,=(6 +1O)[Bm/M2 *[{] - ANA rmagkoTpybHbIX aMMuaYdHbIX 6atapen,

K, = (3,5+5)[Bm/M2 *1{] - AN XNagoHoBbIX 6aTape ¢ opeBpEHHON MOBEPXHOCTLIO.

At, - TemnepaTypHbll Hanop Mexay KaMAWMM XnagareHToM U cpegHen
TemnepaTypon Bo3ayxa B TpoMe,

At, =(10+12)°C]

Onpepensiem gnnHy ogHom 6aTapeun, COCTOALLEN N3 CTaHAAPTHbBIX CEKLNNA.

CTaH,D,apTHbIe cekunnm nmeroT OI'Ipe,D,eJ'IéHHbIe KOHCTPYKTUBHbIE pa3Mepbl.

[MoaToMy M3 CTaHOapTHbIX CEKUMA MOXHO MOoNyy4uTb BGaTapen npakTuyecku nobdon
AJTMHbI U MOBEPXHOCTMW.

B kypcoBOM npoekTte NpuUHMMAlOT Creayowmne KOHCTPYKTUBHbIE pasmMepbl CEKLMNA:

- CK — konnektopHas cekumsa: |, =2,75[u] ;

f. =207n?];

- CC — cpeaHss cekuys: l,. =3[x] ; f.. =228n°];
|, =450 ; f. =345 ;
l,, = 6[x] ; f.. =246,3n’];

Habupaem anuHy 6atapen Tak, 4tobbl OHa Obila Ha 2 MeTpa MeHblle ASMHbI
TpoMa :
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|6 zlcx +n*ICC+ICK[M] ,

I, =1,, —2u[m] ;
roe N — KONMYecTBO CPpeaHUX CeKUUM OOMHAKOBOW UMW pasHOW ASIUHbI.

OnpepgeneHne NoBepxHOCTM ogHon BaTapen:

f6 = fCK +n* fCC+ fCK[MZ] '

MpumeyaHue: AnuHa 1 NnoBEPXHOCTb CPEAHUX CEKLMIM MOXET ObITb Ntoboro Habopa.

Onpegensem konnyectso 6aTtapen:

F

n, = —E[mm] - Konu4yecTBo 6atapei He06X0AMMO OKPYFMUTL A0 LIENOro Yncna.

fﬁ
Onpepensiem akTnyeckyro NoBepXHOCTb BCcex baTapen B TproMe:
pax __ pax [ 2].
F=n"" = |u”|;
Onpegensiem KONMYECTBO xnagareHta B 6artapesax Tpoma:

roe o - 06b&m ogHOro MeTpa Tpybbl; o =860+10"°[x]
f -nnowagb nosBepxHocTn 1 metpa Tpyobl f =O,93[m2]

4.2.4 PacuyeT n noagbop nepeoxnagutens.

OnpegeneHve TenrnonepeaaoLen NoBepXHOCTM NepeoxnaanTens:

Q..
F., = W[MZ]

n

roe Q,m - TennoBasd Harpy3ka Ha nepeoxnagunTerlb,

Q,, ==(G*q,, ) Bm]

K,, - KoathumumneHT Tennonepenayv nepeoxnagntens,
K, =(465+ 700)[37’11/]142 o K]
Atcp - cpegHun TeMnepaTypHbIM HaNop xfagareHTa u Boabl:

At,, = (4+5)°C|
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Mo pacuétHomy 3Hauenmio F,, BbiBvpaem cTaHOapTHLIN nepeoxnaguTens U

BbIMUCbIBaeM ero TeXHU4ECKyH XapakTepUCTUKY B TabnuyHon (bopme.

MpumeyaHve: EcnvM noBepxXHOCTb MNepeoxnaguTens no-pacyety nonyyunach
HeGonbLoW, TO HeoBXoAMMO 3Ty MOBEPXHOCTb CrOXMTb C NMOBEPXHOCTbIO KOHAEHcaTopa U
nogobpatb CTaHAaPTHbIN KOHOEHCATOP C YY4ETOM 3TON NOBEPXHOCTLIO.

B aTOoM cnyyae cuuTaeTcsi, 4TO MNPOLECC MNepeoxNaXaeHUss npoucxoouT B

KOHOEeHcaTope.

4.2.5 Pac4éTt n nogdbop pereHepaTUBHOIO TENSI00OMEHHMKA

Onpepenexve TennonepeaatoLLel NOBEPXHOCTU pereHepaTMBHOMO TEMNOOOMEHHMKA:

_ Qp [Mz]

Koo * Aty

I:TO

roe Q,, - Tennosas Harpyska Ha pereHepaTUBHbIN TENNOO0BMEHHVK,

Qo =G *0y, [Bm]

KTO - KOSC*)C*)VILI,I/IGHT Tennonepenayvun pereHepaTtnBHOro TeI'IJ'IOO6MeHHVIKa,
K, = (100 +200)|Bm / 1* * K]

Al., - cpepsis pasHOCTb TemmnepaTyp MeXay XMOKUM XTTaZareHToM M napom

XnagareHta B pereHepatnBHOM TennoobMeHHuKe.

t, +t t, +t
AtCP: K—; m 0+ZBC[0c]

Mo pacyéTHoMy 3HaveHuwo F,, nogbupaem cTaHOapTHLIN pereHepaTUBHbIN

TENN00OMEHHUK M BbINUCLIBAEM E€r0 TEXHUYECKYHO XapakTepuUCTUKy B TabnunyHom dopme.
Mpumeyarue: PacyéT pereHepaTUBHOrO TEMNOOOMEHHUKA NPOM3BOAUTCS Ha KaXayto
TemnepaTtypy KUNeHus.

4.2.6 PacuyéTt BogsiHoro TennoobMeHHuKa

BoosiHon TennooObMeHHUK ycTaHaBnMBaeTCs B [ABYXCTYNeH4YaToW XOSo4MIbHON
MalUMHE MeXay KomnpeccopoM 1 CTyneHuM M KOMMPECCOPOM 2 CTyneHu, paboTarollen Ha

XnaagoHe.

OnpepgeneHne TennonepeaaroLLen NOBEPXHOCTN BOASAHOIO TENNOOObMeEHHMKA:
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Froy =22 ]

T Ky, * Aty

roe QTQN - TeNnoBas Harpyska Ha BOJSIHOM TennooBMEHHVK,
QTOW =G, *Q [Bm]
KTqN - KO3(PPULMEHT Tennonepeaayn BoASHOro TeNNO0BMEHHVKa,

Kyg, = (100 +200)Bm/ m? * K|

Atm - CpefHsia pasHOCTb TeMnepaTyp Mexay BoAOW U NapoMm xnajareHTa,

At = [ T [OC]
" 2 2

Mo pacqéTHomy 3Ha4YeHuto I'IO,D,6VIpaeM CTaHD,apTHbIﬁ BOOSIHOW, M BbINUCaTb €ro

TEXHUYECKYIO XapaKkTepucTuky B TabnmyHon coopme.

4.3 PacyéT n nogbop BcnomMmoraTesibHOro o6opyaoBaHus

4.3.1 PacuéT n nogdop pecneeponB

Pacuyét n nogbop nNnMHenHoro pecmeepa

v, - 03+ 06623*VCHCT 2]

roe (O,3+0,6) KOS(PMULIMEHT 3anOMNHEeHUA XUOKUM XNagareHToM WcnapuTernbHOW
CUCTEMBI:

0,3 — BEPXHAS NoJava XULKOro xnagareHra,

0,6 — HVUXKHAS Nofava XNOKOro xragareHTa.

0,5 — KOa(PPUUMEHT, YyUMTbIBaIOLLMIA HOPMY 3aMOfIHEHUS pecnBepa Npu AKcnnyaTauuu,

1,2 — koahpmumneHT 3anaca,

chcm - 06BbEM UcnapuTenbHOM CUCTEMBI MO XNnagareHTy BCeX TPHOMOB:

Vo =Voo +V, 4V, |1?]

cucm
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Mo pacyéTHOMy 3HayeHuto Vﬂp nogobpatb CTaHO4apTHbIA JIMHEWHbLIN pecuBep W

BbINMMCaTb €0 TEXHUYECKYHO XapakTepUCTUKY B TabnunyHom copme.

PacuéTt n noagbop uMpKynsaumoHHoOro pecusepa
_ . 3
V,, =(0,7+10)*V,, [2]
roe 0,7 — ko3 UUMEHT NpU HWXKHEN NoJaym xragareHta B CUCTEMY,
1,0 — ko3 hpmUMeHT Npu BepxHeN Nogayn xnagareHta B CUCTEMY,

chcm - 0O6bEM I/ICI'IapI/ITeJ'IbHOIZ CUCTEMBbI TPIOMOB AJ1A OAHoMn TeMrnepaTtypbl KUMEHUA

XnOKoro xnagareHra,
Mpumeyanue: LIMpKynaumMoHHbIA pecuBep nogbupaeTcs AnNs Kaxaoow TemnepaTypbl

KMNEHMUS XXMAKOro XnajareHTa.
Mo pacyéty 3HayeHuo VW,_ noabupaemM CTaHAapTHbIA LMPKYNSLUNOHHbLIA pecusep U

BbIMUCbIBaeM ero TeXHU4ECKYH XapakTePUCTUKY B TabnmyHom cbopme.

Pac4éT 1 nogdbop 3awmTHOro pecmeepa
_ 3
V3.p. _ 0’35 >x<\/cucm [M ]
roe 0,35 — KoadPULMEHT 3anoNHeHUs 3aWMTHOro pecueepa,

chcm- 00BbEM McnapuTenbHON CUCTEMbI NO XnagareHTy Ans TPHoMOB C OAMHAKOBOW

TemnepaTypoin KUNEHUS XXMOKOro xnajareHTta

I'IQl/lmeanme: 3awmTHbIN pecuBep no,q6|/|paeTc;| Ona KaXXaoro remnepartypbl KUNEeHNA

XWOKOro XragareHta.

Vv

Mo pacyétHomy 3HadeHuto VY 3.p. noabupaem cTaHOaAPTHLIA 3aLUMTHBIN pecuBep U

BbINNCbIBAEM €r0 TEXHUYECKYIO XapaKTepUCTUKY B TabGnmuHom dopme.

PacyéT 1 noa6op ApeHaxHoro pecvsepa

1P, :Vong *1’2[M3]
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roe 0,8 — KoadhpuLMeHT 3anonHeHNa OpeHaXKHOro pecusepa,
1,2 — koahbpuumeHT 3anaca,

Vn.o - 00bEM npubopoB oxnaxaeHuss camoro O6onbLIOro TproMa Mo KONMYECTBY
XnagareHTta

Mo pac4yé€THOMY 3Ha4eHuto Vﬂ_P_ nogbupaemM CTaHAapTHBLIN ApeHaXxHbIA pecuBep U

BbIMUCbLIBAEM €ro TEXHUYECKYI XapaKTEPUCTUKY.
4.3.2 PacyéTt 1 nogbop npoMexXyTo4HOro cocyaa

Bbibop npomexyToyHOro cocyga npou3BoauTCs MO Mnowaau TennonepenaroLllen
NMOBEPXHOCTN 3MEeEBUKa.

3M

10°
) leM:e ]

roe Q3M = GI *q.,,, [KBm] - TENMNOBOV NOTOK B 3MEEBUKE,

K= (580 - 700)[Bm/M2 * K] -k PULIMEHT Tennonepeaayn ameesmka,
0

cp - cpenHsas norapudmmnyeckas pasHoCTb TemMneparyp,

t6 _ts 0
Qcp = t —t [ C] - CMOTPU OBYXCTYNEeHYaTbIn LMK,
2.3x*|g t6 m

B_tm

Mo pacyéTHOMY 3HaYEeHUto F3M nogobpaTtb CTaHAaPTHBIN NPOMEXYTOYHbIN cocyn U

BbIMNCATb €ro TEXHNYECKYI0 XapakTeEPUCTUKY B TabnnyHon cbopme.

4.3.3 lNopbop oToenuTens XUakocTu

OTtpenutenb Xugkoctu noabvpaetca nNo guaMeTpy BcacbiBawowlero natpybka
KOMnpeccopa Ha Kaxayt TeMmnepaTtypy KMneHus.

Otpenutennb XMOKOCTHU yCTaHaBIIMBaeTCA B nape C rOpn30OHTalrIbHbIM
UNPKYNAUNOHHBIM NN 3allMTHbIM pecnBepom, B 3aBUCUMOCTU OT cnocoba nogayn Xunakoro

XnNapareHta B UCNapuUTenbHYO CUCTEMY.
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4.3.4 lNMogbop macnootaenurenen
MacnooTtgenutenn noabupalTca MO AnamMeTpy HarHetatenbHoro natpybka
Komnpeccopa.

MacnooTtaenutenu noabupatoTcs 1 ycTaHaBMMBAKOTCS NOCIEe KaXaoro komnpeccopa.
MpumeyaHue: Ecnv nogobpaH arperaT, TO MacnooTAeNUTENb MOXHO He noabupartsb.

4.3.5 Noabop macnocbopHuKka
B cynoBbIX XonogunbHbIX YCTaHOBKAX nNpeaycmaTpuBaeTCs LEHTPanmM3oBaHHbIA coop

Macrna 13 annapaTtoB CXeMbl.

[na kypcoBoro npoekta Heobxogmmo nogobpaTtb oauH MacnocOOpHUK HEBOMbLIOro

0ObEMa U1 BbINNCaTb €ro TEXHNYECKYIO XapaKTepPUCTMKY B TabnmnyHon dopme.

4.3.6 NMogbop Bo3gyxooTaenuTens

[na KypcoBoro npoekta HeobxoguMmo nogobpate OAMH BO34yXOOTAENUTEMb, B
3aBMUCUMMOCTM OT XxnajareHTa:

- anst ammmnaka — AB — 4,

- [ANs XnagoHa — XNafoHOBLIN BO3QyX00TAENUTENb.

4.4 CBogHaa Tabnuua xonoaunbHOro o6opyaoBaHus.
Mocne pacdeta u nogbopa BCeX 3NEMEHTOB CyLOBOM XONOAUMBHOW YCTaHOBKU
COCTaBMsiEM CBOAHYK Tabnuuy xonogunbHoro obopyaoBaHus, rOe ykasbiBaEM OCHOBHbIE

napameTpbl CTaH4APTHOrO X0NoAnIbHOro 06opyaoBaHuUs.

Ha ocHoBaHun cBoaHOM Tabnuubl X0noauMnbHOro o6opyaoBaHNA COCTaBNAEM CXeMy
CyQoOBOM  XONOAWSTIbHOM  YCTaHOBKM B COOTBETCTBMM C  3aJaHMEM Ha KypcoBoe
NPOeKTUpPoOBaHUE U C y4eTom TpeboBaHun, NpeabaBndeMbiX K 0QOpMIIEHMIO rpadmnyeckomn
4YacTu KypCOBOro NpoekKTa.

CraHnpgapTHoe xonogunbHoe obopynoBaHne 3aHocum B Tabnuuy Ne 6.

Tabnuua Ne 6 CBogHasa Tabnuua xonoannbHOro obopyaoBaHus

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
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Mapka TexHuyeckas
HanmeHoBaHue Kon-
n/n CTaHgapTHOro XapakTepucTumka MpumeyaHne
XONoAUnBEHoro obopynoBaHus obopynoBaHus BO
obopynoBaHuns y y
OpHocTyneHyaTiit V, = 300,6[]%3 /qaCJ
1. nopLUuHeBou
KoMmnpeccop M-110 Q, = 127,5[KBm] 1

N, 37[xBm]
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5. OpraHusaumsa TeXHU4YeCKOM 3KcnyaTauum m o6cnyxmBaHuo XonoausibHOro

ob6opyaoBaHuS.

5.1 Tpe6boBaHMA NO TEXHUYECKOW IKCMNITyaTaLmMm U 06CNyXMBaHUIO XONOAUITLHOIO

ob6opyaoBaHus.

AkcnnyaTauusi CyaoBbIX XONOAUNbHbIX YCTaHOBOK NpeacTaBnsieT coboi KOMMMeKe

opraHn3aumoOHHO-TEXHNYECKNX MGpOﬂpI/IFITI/IIZ, obecneunBaroLmx HaOeXHYyr ”n 6630|'|aCHyPO

paboTy YCTAHOBOK, a Takke UCMONb30BaHNE NX C MaKCUManbHOM ahEKTUBHOCTLIO.
Mcnonb3ys y4ebHyo 1 CnpaBoYHYO NuTepaTypy B KypCoBOw paboTe oTpasntb

criefyroLine Bonpochi:

- Lenv 1 3agaym TEXHUYECKOW 3KCnyaTaLumm CyaoBOW XONoAUNbHON YCTaHOBKY;

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
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- NepeYyeHb HOPpMaTUBHOM JOKYMEHTaLMN Cy40BOW XONOANITbHOW YCTaHOBKMY;
- OCHOBHble TpeboBaHMs N0 TEXHUYECKOW 3KCMyaTaLmm XonoanbHoro
obopyaoBaHus;

- OCHOBHbIE TDGGOBaHMH no O6CJ'Iy)KI/IBaHI/IPO XonogunbHOro O60py,D,OBaHI/IFI;

5.2 O6s13aHHOCTUN 06CNyXMBalOLLEro nepcoHana Npu TeXHMYECKOMN IKCnnyaTaumm un
obcnyxXuBaHMM XonoAunbLHOro o6opynoBaHus.

B kypcoBow paboTe pacKkpbITb BOMPOCHI, CBA3aHHbIE C O6LLMM PYKOBOACTBOM Cy0BOW
XONoAuIibHOW yCTaHOBKW. [1na aToro Heob6Xxo4MMO pacKpbiTb CrieaytoLne BONpochl:

- 0653aHHOCTN pemexaHnka Npu NpUemMke Cy4oBOM XONOANITbHON YCTaHOBKY;

- 0653aHHOCTN pemMexaHnKka Npu TEXHUYECKOM IKCMyaTaumm cygoBOn XONoaunbHOM
YCTaHOBKY;

- 06513aHHOCTM peMaLLMHUCTa NPU TEXHUYECKOW 3KChyaTaumm cyaoBown

X0noaunbHON YCTaHOBKMU;

5.3 MNoaroToBKa K NyCcKy, NyCK 1 OCTaHOBKa CyJOBOW XONOAUNTbHON YCTaHOBKM.

[(MaBHOW 3agayven TEXHUYECKOMN IKCnyaTaumMm CyaoBOW XONOAUbHOM YCTaHOBKM
ABNSETCA yMEHMEe Npon3BOANTb NMYCK M OCTAHOBKY XOnoannbHoro obopyaosaHus. Ons
6e3onacHoun paboTbl N yMEHbLUEHUS 3aTpaT Ha NPON3BOACTBO Xonoaa Heobxoanmo
npaBuIIbHO NOArOTOBUTL CYAO0BYH XONOAUIbHY YCTAHOBKY K NycKy. [1ns pelueHnsa aTmnx
MEpPONPUATUIA B KypCcOBOM paboTe pacKpbiTb creayoLlmne Bonpochi:

- NOAroToBKa X0NoaunbHOro 06opyaoBaHNS K MycKy;

- NOPSAAOK Nycka HeaBTOMAaTU3NPOBAHHOW N aBTOMAaTU3MPOBAHHOW Cy40BOW
XONOAUIbHOW YCTaHOBKMW;

- NPSAOK OCTAHOBKM XONOAUITbHOro 060pyaoBaHNA Ha KPATKOCPOYHYIO U ONUTENbHYHO
CTOSIHKM;

5.4 TexHuka 6e3onacHocTu npu pabote B CXY.

nmaBHOM 3ajayen ABNsEeTCS nonyvyeHne HeobXxoaMMbIX 3HAHUMA O TEXHUKE
6e3onacHOCTM Npu NPoBeAEHNE PEMOHTHbIX PaboT, a TakK e TEXHNYECKOro o6Cny>XMBaHns
CyO0BOW XONOAMMbHON MaLLUUHBbI.

- PackpbiTb OCHOBHbIE NpaBunia HOLEHNS OAeXAabl.

- NMpoBegeHne paboT C INEKTPOMHCTPYMEHTOM.

LokymeHm ynpaesnsiemcsi npogpaMmHbiMu cpedcmeamu TRIM-QM
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- icnonb3oBaHue radoaHanm3artopa C OTKPbITbIM MNiiaMeHeM.

- PemoHT annapaTtoB BbICOKOIo gaBJi€HUA.

5.5 BnusiHue ¢ppeoHOB Ha OKpYXaloLLyto cpeay.

KypcaHT gormkeH noHnmaTb U aHanM3nmpoBaTb CBOU AeNCTBUS Npu paboTe ¢ TeM Unu
WHHbIM XrafareHToM Ha OCHOBe xropa. Ha cerogHsawHWM AeHb pag cTpaH bopaTca 3a
3KOMOruio HaLlen nnaHeTbl, NPy 3TOM co3faBas rnpasuria U 3akoHbl, KOTOpble 3aCTaBrAT
nogen otBeyaTb MaTtepuarnbsHo.

- laTtb xapaktepuctunky R22.

- CpaBHUTb R22 ¢ ero o3oHob6e3o0nacHbLIMM aHanoramu.

5.6 BnusHue chpeoHOB 1 UX NPOAYKTOB pacnaga Ha YyerioBeka.

B cdhepe xonogunbHoro o6opyaoBaHnsa NPUHATO cYMTaTb PPEOHBI HA OCHOBE XJlopa
BGe3onacHbIMM ANS YeroBeka, HO 3TO Aaneko He Tak. [laHHble xnagareHTbl MeHee onacHbI B
cpaBHeHun c R717.

3afaden KypcaHTa saBnsieTcs:

- Onucatb BNMsiHME NPOAYKTOB pacnaga R22 Ha yenoBeka.

B 3aknoyeHMn MOXXHO packpbiTb BONPOCHI, CBA3aHHbIE C 06CNyXnBaHUEM
XONOANNbHOrO 000PYAOBaAHMS.

3aknoyeHue
BbiBOAbLI M NPeanioXXeHnst N0 TEXHUYECKOW 3KCMnyaTauum u o6Cny>KMBaHUIO XONOANIBHOIO

obopynoBaHus

3agaHnem Ha KypcoByt paboTy npegycMmoTpeHa rpaduyeckass 4acTb, KoTopas
BKMoyaeT B cebsi pas3paboTKy M BbINOSIHEHME CXEMbl XONOAMMBbHOW YCTAHOBKM AnNs
3afaHHOro Tuna cygHa.

Cxema cyOoBOM XONMOAWMBHOW YCTAHOBKM [AOSMKHA COCTOSATb W3  XONogurbHOro
obopyaoBaHus, KOTopoe ObIo paccuMTtaHo U nogobpaHo B pesynbTaTe pacdéta B

XONoAuIibHOW YacTu.
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lMepen cocTaBneHWMEM CXeMbl Cy[OBOM XONOAWSTbHOW YCTaHOBKM Heobxoammo
npegycMoTpeTb Bce TpeboBaHus, NpeabsaBngemMble K CXeMaMm:

- NoAaepXXaHne 3agaHHOro TeMnepaTypHOro pexmMma B OXnaKgaeMbiX MOMELLEHMSIX;

- NPOCTOTYy B 06CcnyxunBaHun n 6esonacHocTb B paboTe;

- TMBKOCTb B 3KCniyaTauuu, OOMyCcKaloLly nepekntoyeHne obopyaoBaHust ¢ OOHUX
ncnapuTenbHbIX CUCTEM Ha OpYyrMe U U3MEHEHNe TeMNepPaTypHOro pexmma B oxnaxgaeMblx
NOMELLIEHNSX;

- XOPOLUYI NMoAavy XnAKoro xrnagareHta n xnagoHocuTens B npubopbl oxnaxgeHus u
ObICTPbIN CANB XNOKOCTU NPU HEOBXOAUMOCTM OCBOBOXAEHNSA UX;

- BO3MOXXHOCTb MOSTHON MM YaCTUYHOW aBTOMaTtm3auumn paboTbl yCTaHOBKY;

- MMHMManbHOE BNUAHME rMOpOCTaTMYEeCcKoro ctonba XXMAKoro xnagareHta Ha paboty
nprubopoB oxnaxaeHus;

- Manyt EMKOCTb CUCTEMbI MO XNagareHTy;

- MMHMMarbHY KOPPO3no XonoauneHoro obopyaosaHnsa n TpybonpoBoaos;

- MMHAMaJbHYO CTOMMOCTb MOHTaXa U 3KCrJiyataunu;

Cxema cygoBOM XONOAWUNBHOW YCTAHOBKW BbIMOSHAETCA Ha fMUCTe BaTMaHa
dopmaTomM A-1 B YCNOBHbIX

O603HavYeHunsax, NpeaycCMOTPEHHbIX CTaHAAPTOM.

lMocne BbINOMHEHNA CXEMbI CyOBOW XONOAMWMbHOW YCTAaHOBKM KypCaHTy Heobxoaumo
nogpobHo agaTtb onucaHne paboTbl CXeMbl, ykasdaTb OCHOBHblIE MapaMeTpbl MO KOTOPbIM
aHanunanpyeTcsa paboTta cxeM XonoAuIbHbIX YCTaHOBOK.

Kpome atoro npu obbAcHeHMM paboTbl CxemMbl HeobxoguMmo yaenuTb BHUMaHue
CTEMNEHN aBTOMaTU3aLMMN CXEMbI, yKa3aTb KaKytdo aBTOMaTUYECKYH 3aLlMTy, CUrHaNM3aumno v

KOHTPOJ1Ib MOXHO NPUMEHUTb MNMPU 3KCrJjiyataunn cXxembl.

Mpun onncaHmMn paboTbl cXeMbl HEOGXOANMO AaTb KpaTKyl XapakTepUCTUKY pa3BoaKM
TpybonpoBoOooB MO XxnagareHTy, BoAde, Macny. YkasaTb Kakue BcromoraTesibHble
TpybonpoBoabl NPeAYyCMOTPEHbI B CXEME U NS Yero.

Mocrne BbINOMHEHUS TMOMHOrO OObEMa KypcOBOro MPOEKTa KypCaHT [OOKeH
npeaobsBUTL NpernofaBaTenio MNOSICHUTENbHYH 3anucky W rpaduMueckyld 4acTb, 3aTeMm
npenogaBaTtenb MNPUHUMAET 3alMUTy KypcOBOrO MNpOeKkTa W TONbKO Mocre 3TOro OH
BbICTABMNSAET OLIEHKY, Y4MTbIBAIOLLYIO CreayoLmne KpUTepum :

- NOJIHbl€e N TPaMOTHbIE OTBETbI NPN 3aLUUTE;
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- BbINOJIHEHNE KYPCOBOIO NpPoOeKTa CaMOCTOATESIbHO U B YCTAHOBJIEHHbIE CPOKW;
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