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MeTogonyeckoe nocobme cocTaBfleHO 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
TENMOHACOCHbIX YCTAHOBOK (Mo oTpacnsam)”’. Bpewms, oTBegeHHoe paboyen nporpaMmmon Ha
KypCOBO€E MPOEKTUPOBAHNE B paMKax ayaUTOPHbIX 3aHATUKN, cocTasnseT 30 y4ebHbIX YacoB.
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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 MNPOAYKLUN BbICOKOIO KayecTBa, TaK Kak C ero nomoubto obecneynmBaeTcs
ObicTpasa obpaboTka pblbbl 1 MOPENPOAYKTOB HEMOCPELCTBEHHO Mocne ux gobblun, a 3atem
ANUTENbHOE XpaHeHMe Nofy4YeHHON NPOaYKLMN.

XonogunbHasi ycTaHOBKa npeacTaBnsieTr cobon KOMMMEKC XONOAMMbHbIX MaLlUWH,
TexHonornyeckoro obopyaoBaHus, TpybonpoBoooB, TPOMOB UM OPYrMX  YCTPOWMCTB,
obecneunBaroLLMX NPOM3BOACTBO MCKYCCTBEHHOIO Xonoaa.

XonogunbHasi yCTaHOBKa BKNHOYAET TEXHUYECKME 3NIEMEHTbI, MPYU NMOMOLUM KOTOPbIX
OCYyLLEeCTBNAETCA NepeHoC TennoTbl OT cpedbl C HU3KOW TemnepaTtypou K cpede c bonee

BbICOKOW TeMnepaTypou 3a cHeT NoTpebriseMon npu 3ToOM 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 XapaKTepUCTnkKn 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 Heob6xoanmo CnpoeKkTnpoBaTb.

[laHHble MeToan4eckoe nocodbmne NOAroTOBEHO C LIENbIO OKa3aHusd opraHM3aunoHHON

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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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BbinonHeHne kypcoBoi paboTel cnocobcTByeT hopMmnpoBaHmio y oby4varoLmnxca
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, NpUHUMaTb Mepbl ANA yCTPaHEeHNa 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 OCYLLUECTBAATL MEPONPUATMS MO OXpaHe Tpyda npu

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

B nocobun wun3noxeHbl BOMPOCbI OpraHn3aumm BbINOSIHEHUA KypcoBOW paboThl,
TpeboBaHuA K cogepxaHuto, oblemy n oopmneHnto paboTsl, NpuBeaeHbl METOANYECKME
pekoMeHgauun onst oTpaboTKM OTAENbHbLIX pa3aernioB KypcoBon paboTbl.

OcbopmneHne cocTaBnsAwWKMX YacTerm KypcoBoW paboTbl, OCyLLeCTBNSeTca B
COOTBETCTBME C WHCTPYKUMEN NO OopMMeHnto y4yebHOM © y4ebHO-MEeToaNYECKON

AOKyMeHTauum B konnemke n tpedbosaHmsmmn ctaHgaptos ECKL.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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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 pedoTaeneHus, rpy3oBbiX U MOPO3WSbHbIX NOMelleHun obecneymBaeT

nocrnenoBaTenbHOCTb BbINOSTHEHUS TEXHONOMMYECKNX NPoLIEeccoB 06paboTku pbIObI.

PedoTtoeneHus pasmeLlaroT Tak:

- B OTAESIbHbIX BbIFOPOXEHHbLIX MOMELLEHNSX Ha YPOBHE OCHOBHOMO MaLLUMHHOMO
oTaeneHus;

- cneumanbHbIX HagnanyoHbIX pydkax;

- XNaAOHOBblE aBTOHOMHbIE XOSIOAWUSIbHbIE MALUUHbI OS5 NPOBU3NOHHbBIX Ka4oBbIX

yCTaHaBJ/IMBaloT pAaomM C HAMU B CrneunaribHbIX BbIrOpOAKax;

OcCHOBHbIe npasuna pasmeLleHns XONoAUIbHOro obopynoBaHus B
pedpmxepaTtopHOM MaLLIMHHOM OTAENEHUN:

- KOMMPECCOopbl N 3MeKTpoABUraTeNn yCTaHaBnMBalOT BOOMb OCKM CydHa MIOCKOCTH,
napannenbHon anametpansHon nnockoctn /AIN/ cyaHa, 4yto obecnevnBaeT nyywyto paboTty
KOMMNPEeCCOpOB Npu NOMNEPEeYHON KayKe;

- annapatbl XONoAuMbHbIX MaLUMH YCTaHaBnMBalT Tak, YTOObl MX OCM Haxoausnmcb
napannensHo [l. B3aumHoe pacnosioxeHne MaWwKWH W annapaTtoB AO0SMKHO ObiTb
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

oOLyto cxemMy A5 NOIHOW B3aMMO3aMEHSIEMOCTU.

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,
obecneunBatoLmx 6e30nacHOCTb NNaBaHus;

- pedbpumkepaTopHbIe rpy3bl, Metowme 60NbLLION NOrpy30YHbIN 06BHEM, YCTpanBaloT B

HOCOBOW 4YacTu cyaHa;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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- Oxflaxgaemble MNOMELLEHNSA /TpoMbl, TBUHAOEKW/ cocTaBnsaAT obwimne 65oku, 4To
No3BONSIET CYLLECTBEHHO YMEHbLUUTb NOTEPU XON0Aa;

- Ha cygax C pasnuyHbIMKM TeMnepaTypHbIMU pexMMmammn 6onee HU3Kyt TemnepaTypy
nogoepxuealoT B Tpiome, OGonee BbICOKYO B TBuMHAeke. B atom cnyyae nany6a,

pasagendaowaa TpromMm U TBUHAOEK, UMEET U30JIALUI0 N TeOMEeTPUYECKAN 3aKprBa}OLLl,I/Il7ICF| JTHOK.

OnpegeneHne pa3mepoB TPHOMOB

[aHHas 3agava npegycmaTpuBaeT onpegeneHne pasmepoB TPHOMOB 3a4aHHOro Tvna
cyaHa.

KypcaHTy BMecTe C 3agaHMeM Ha KypCOBOE MNPOEKTMPOBAHWE BblOaeTCs Cxema
pacnonioXeHus oxnaxgaembiX NOMELEeHUN Ha CyaHe 3a4aHHOro Tuna.

3Has 13 TEXHUYECKOW XapakKTEepUCTUKN ONVMHY U LUMPWUHY CyAHa, UMesi MiaHUPOBKY
pacnonoxeHust TPOMOB Ha obwem Buae cygHa, HeobxoguMmo onpenenutb macwtab
nnaHnpoBku. ocne matemaTn4eckMx pac4yeToB OnNpeaenseTcs CKofbKo B 1 CM Ha pUCYHKe
METPOB peanbHOro cygHa. 3aTteM NMHEWKON U3MEePSAT Ha MNNaHWPOBKE AOSIMHY U BbICOTY
Kakgoro TproMa M yMHOXatoT Ha macwTab. [ns ynpolleHms B pacyeTax NnpMHMMaem LUNPUHY
TPIOMOB PaBHYHO LUMPUHE CyaHa 3a4aHHOoro Tuna.

OnpepgeneHve TemnepaTypbl BOKPYr OXNaXKgaeMblX NOMELLEHUIA

Ha pacuyeT 1 BbI6Op BCeEX HEOOXOOAUMBIX 3MEMEHTOB XONOAUNbHOM MalUUHbI BIMSIET
ABa OCHOBHbIX MOKasaTensi, OT KOTOPbIX 3aBMCUT TeMsoBasi Harpyska: 37O Temnepartypa
3abopTHOM BOAbI M TeMnepaTypa HapyXHOro Bo3ayxa.

B 3agaHumM Ha KypcoBoe NMpoeKkTUpOoBaHWe 3TV TemnepaTtypbl 3agaHbl. Ha ocHoBaHUK
3TUX [aHHbIX HeobXxoAMMO paccuMTaTb TemnepaTypHbI PEXUM BOKPYr OXIaXaaeMblX
TPOMOB.

TennoBon MNOTOK 4Yepe3 U30NMPOBaAHHbLIE OrPaXXAEHUS MPOHMKAET B OXNaXaaemble
NOMELLEHNA U3-3a HannuMs PasHOCTU TeMnepaTyp HapyXHOW OKpyXawwen cpeabl u

BO3AyXa BHYTPU NOMELLEHUA, a TAKXKe BO34ENCTBUNA CONTHEYHOM paanauunn.

OnpepgeneHne HapyXHoW TemnepaTypbl ¢ NeBoro 6oTa

rge tgggd . — TemMnepartypa Hapy>KHOro sosagyxa no
aHHBbIM TEXHUYECKON XapaKTEPUCTUKN C Ha;
t — t6‘03d + th [OC] tp' P P YA
napl 2

w1l - Temnepatypa 3abopTHOW BOAbI;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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OnpepeneHne Hapy»xHoW TemnepaTtypbl ¢ npaBoro 6opTa

Uo7t (5 7+tW1[ ]

HapZ 2

roe (5-7) [C] - yBenMyeHue TemnepaTypbl C
Yy4eTOM BIMSIHUSI COMHEYHOW paguaunu;

OnpepeneHne Hapy>xHOW TemnepaTypbl CO CTOPOHbI [MaBHOW Nanyobl

+(5+7)+t,,

603&

1410[C|

Hap3

OnpepgerneHne Hapy»xHoW TemnepaTypbl CO CTOPOHbI ABOMHOIO AHa

t,,=t,|C]

Hap4

2.2.5 OnpepgeneHve Hapy»HOW TemnepaTypbl CO CTOPOHbI MALLMHHOIO OTAENEHUS

=45/°C]|

Hap5

OnpepeneHne HapyXHOW TemnepaTypbl CTOPOHbI HOCOBOW M KOPMOBOW Nepebopku

rmaBHasi nany6a twuap s = nesbIt Gopt

Ha pl

pma

— HOC
tHapS Ny

npasbii 6opT Lz =
MO 2 1

mp3 ~ Hap5 _ tmp2 - tmpl -

ABOWHOE OHO tHap4 =

Puc. 2.1 MNnaHnpoBka oxnaxgaemMbix TPHOMOB
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Mpumevarve: Ons onpeneneHnss TemnepaTtypbl B TPHOME WMCMNOMb30BaTb 3adaHHYo

TemnepaTtypy KUMNEeHWsI XXMOKOro XrnagareHTa.

tmp = 1:O T (7 _1O)|_OC] - ana ammunaka (R717)

t — tO 1 (12 = ZO)lOC] - ansa xnagoHos (R)

mp

1.2 U3obGpaxeHue n pasmepbl Cy40BON U3ONALIMOHHOMN KOHCTPYKLIUMN.

BbIbop 1 TexHN4eckas xapakTepuctuka Tensionsonsaumm

M3onsaumoHHble MaTepuarnbl No B1Ay U hopme pasgensaroTcs Ha ABe rpynnbi:

- N30NAUMOHHBbIE U3aenus, umerome gopmy /610Kn, LMNUHAPLI, NAUTLI U T.4./;

- HanbIIieMble MaTepuansl;

Bbibop TENNOU3ONALMOHHOIO MaTepuana NpoM3BOAMTCS AN OXnaxgaeMblX TPHOMOB
B COOTBETCTBUM C [AOKYMEHTaMu CaHWTapHOro Haasopa wnu [okymeHTamm Mopckoro
Pernctpa Po.

Mpn BbIGOPE TEMMOM3OMSUMOHHOIO MaTepuana HeobGXOAMMO YYUTbiBaTb OCHOBHbIE
TpeboBaHNSA K HUM:

- Mmanasa obbemMHasa macca;

- HN3KOE 3Ha4veHmne KoadpduumeHTa TennonposogHocTu, [BT/MK] ;

- AONTOBEYHOCTb, MPOYHOCTb, HEMMIPOCKOMUYHOCTb, HETOPHYECTD;

KypcaHTy HeobxoauMmo BbiOpaTb MapKy TensioM3OonauuMoHHOro Martepuana no
y4yebHON, CPaBOYHOM M TEXHUYECKOW nuTepaType.

Mocne BbIGOpa TENMOM3OMALMOHHOMO MaTepuana HeobxoaMmo BbINMCaTb U3
y4yebHOWM, CnpaBOYHOM WNN TEXHUYECKOM nuTepaTypbl OCHOBHblE  XapaKTEpPUCTUKM

Bbl6paHHOI;1 Tennousonsaumm, n eé JOCTOMHCTBA.

MN3o6paxkeHne TennonsonsaLMoHHON KOHCTPYKLIMK
TennonsonsUMOHHbIE KOHCTPYKLUN OXNaXgaeMblX MOMELLEHWUIA Cy0B AeNATCS Ha Tpy
Knacca:

- He Npope3aeMble cTanbHbIM HabopoM Kopnyca;
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- nepekpbiBatoLLmMe Habop Kopnyca;
- obxoadwme Habop kopnyca;
Mpn wmn3onupoBaHuMM nOObIX NOBEPXHOCTEN NPUMEHSIOT KOHCTPYKLUUM BTOPOrO W

TPpEeTbero Kracca.

f ;31

2
/
< <
4
/

Puc.3.1 U3onaumoHHas KoHCTpyKUnsa obxoagaiias Habop
1- meTannuyeckas 00LINBKA; AepeBsHHAA 3allMBKa U30MALMMY;
2- ©eToHHasa 3anuBka; OCHOBHOW CNon U3onsuuu.
roe: h- Beicota Habopa /m/; S- pasmep wnaumm /M/; b- WwypuHa nonku npodunga /m/; a- TonwuHa
AepeBsiHHOM 3awwmBku /M/. m', I', n' - abcontoTHble pa3mMepbl TOSLLMHBI N30NSUMOHHOIO crost /M/; f- TonwmHa
CTeHkn npodouns /m/; m1- nonHas TonwWmMHa N30MALUK C y4eTOM BbICOTbI Habopa npoduns /m/.

:1 ﬁf : Pwnc.3.2 N3onsaumoHHas KOHCTPYKLINS
nepekpbiBatoLLlas Habop
1 - meTannuyeckas obLUMBKa;
< 2 - nogkpennsowmne aepeBsaHHbIe BpycKu;
3 - OepeBsiHHadA 3aluvBKa N3onauuu;
4 - cnon Tennousonsauug;
5 - beToHHas 3anuBka.

2 3 4 ©
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lNpumeyaHue: Bce pasmepbl CyaoBOM U3ONALMOHHOM KOHCTPYKUUM NPUHUMAOTCHA B

3aBNCNMMOCTU OT ThUna cyaHa.

Tak Kak KypCOBOW NPOEKT SABNSeTcs y4ebHbIM 1 NnpeanonaraeT 03HakOMUTb KypCaHTOB
C 9M1eEMEeHTaMM MHXEHEPHOro MPOEKTUPOBAHUS, TO MOXHO He MPUBA3LIBATLCS K TOYHbIM

pasMepam CyA0BOW U3ONSLMOHHON KOHCTPYKLNN.

[nsa pacyeToB BCE KOHCTPYKTUBHblE pa3Mepbl MOXHO TMPUHSATbL NO  CpeaHuM

CcTaTu4eCKMM OaHHbIM, KOTOPbIE NMpunarartnTCcA HUXe.

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

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

S = (400-1500) Mm m' = (h +|") mm — ans nepekpoiBatoLiero Habopa
b = (60-100) mm m' =h — (I' + a) Mm — ansa obxoasauero Habopa
a = (30-40)mm

1.3 PacuyeT koadchpumumeHTa Ttennounsonaumm Kns.

Mo 3agaHHOMY wnM BbiGpPaAHHOMY TEMNOU3ONSAUMOHHOMY MaTepuany npuHMMaem

3Ha4YeHne koaddurumMeHTa TENNONPOBOAHOCTI U30NALUK Mo Tabnuue

A |Bm | m*K]

OnpegensieM TOMNWMHY TENMOU3ONSLMOHHOIO CHosl, 3KBMBANEHTHYH [OepeBSHHOM

3allnBKe

A _*a
5.0. :Lz—a[M];

e 4y =010 Bm [y K-

KO3 PULIMEHT TENONPOBOAHOCTUN AEPEBa;

Onpegensiem abcontoTHblE pa3mepbl N30NALMOHHON KOHCTPYKLMM
! . .
| =1 +59_0_[M], m=h+1[x];
— ' -
n=n + 53.(). [M] !

OnpepensieM OTHOCUTENbHbIE pa3Mepbl M30MSALUMOHHOWM KOHCTPYKLMKU, Mcxoas W3

abCconoTHBIX pa3MepoB
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s =2 M=M=l loyon,
h ' h' ' h

CornacHo noJlydeHHbIM  OaHHbIM 1O rpacbl/le onpependemMm BeJIMHUHBbI U

paccuntbiBaem cpopmMmdpakTop / haktop hopmbl / Ang cyaoBon N3onsiumm:

db = @S '™ (DB - ANs n3onauumn nepekpbiBatoLLen Habop,
D =Dgy, * g * P,

Bce koadbpuumeHTl ans pacdyeta dopmdaktopa onpeaensemM rpauyecknm nytem

E S
€DN - Ans nsonauum obxoaswmn Habop.

/cMoTpu pasgaTtoyHbi MaTtepuan /.

OnpepensemM KoadULUMNEHT Tennonepeaayn
A, *D
K, = [Bm/ m*K ]

YTOo4YHAeM KOadhULMEHT Tennonepenayun ¢ ydetom 6pycka obpeLleTHnka

2
= * *
K =K, ﬂle [ m Kl
roe B- koapuumneHT, yunTbiBaoLWwmm BImsHNe 6pyckoB obpeLleTHuKa,

18 — / 1’1 + 113 / - AN KOHCTPYKLUUN n3onauum,
'3 =/ 1’05 _|_1,15/ nepekpbiBatoLLen Habop,

- ANl KOHCTPYKUMK n3onsauum obxoasuien Habop.

CpaBHMBaeM pacyeTHoe 3HayeHune KoadpduumMeHTa Tennonepeaayun CyaooBbIX

N30JTALUNOHHbIX KOHCprKLl,VII?I C onTuManbHbIMWX 3HAYEHUAMMU;

K" =1035+0,7 / [Bmi s’ K]

PacuyeTHbIM k0acbduLmeHT Tennonepenaym gosmkeH ObiTb B npegenax ontuMarbHbIX
BENTNYNH.

BoiBoa: Ecnu 3HayeHne K, nonyuntca Gonblue MnM MeHblle, TO HYXHO BblOpaTb

APYryto TONWWUHY TEeNSIoM30NSLMOHHOIO Crosi U NOBTOPUTL pacyeT.
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2. TennoBowm pacueTt
2.1 OnpepeneHue TennonpuToKa B TpoMa.

Llenu v 3agaumn TennoBoro pacyeTa

TennoBoi pacyeT NPOV3BOAMTCS AN ONpedeneHnst BENUYUHbI OGLLEro TenroBoro
noTokKa, MOCTYMNarLLEro B OXNaXgaemMoe NoMeLLeHue.

[aHHble  TennoBOro pacyeTa  CcnyXkaT  OCHOBaHMEM  ONs  onpeaerneHus
XONOAONPON3BOANTENBHOCTM KOMMPECCOPOB M Bbibopa xonoaunbHoro obopyaosaxus. Mpu
39TOM pacyeTe UCXoOsT U3 Hauboree HeOGNaronpuATHbIX YCNOBUN, B KOTOPbIX MOXET
HaxoauTbCSA CynoBasi XONoAMbHas yCTaHoBKa.

B Takmx ycnoBusix MakcMmanbHyH TEMMOBYH Harpysky MpUHMMAaloT 3a pacyeTHoe
3HayeHue.

O6wmr NOTOK B OXnaxgaemoe nomeLleHne onpegenseTcs no cnegywwen dopmyne:

Q=0Q,+Q,+Q; +Q, + Qs + Qs Bm;

roe Q, —Tennonputok Yepes orpaxaeHus, BT

Q, —TennonpuToK oT TepmoobpaboTku rpysa, Bt

Q; — TennonpuToK oT BeHTUNAuun, BT

Q, —TennonpuToK OT OCBELLEHUA 1 NpebbiBaHNs Nioaen B nomeLleHny, BT
Q, — TennonpuTok OT paboTaroLwmnx MexaHn3mos, BT

Q, —TennonpuTok oT paboTbl NbaoreHepartopa, BT
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2.1.1 OnpepeneHune TennonpuToka Yepes orpaxaeHus, Q,
Q, =2K, F., *\t,, —t,.,)Bm
roe K, — KoadpdpuumeHT Tenmonepedayn 4yepe3  U3OMALMOHHOE  OrpaxaeHwe,

Bml m* * K:

2.
F,., — MOBEPXHOCTb OrPaKaeHMs, m°;

t,,, — HapyxHas Temnepatypa sosgyxa, "C ;

t,, —Temneparypa B Tpiome, °C.

PacueTt TENNOMNPUTOKa MNMpon3BoNUTCA OTAEJIbHO MO KaxXaoMy TpHOMYy M CBOOUTCA B

Tabnuuy Net.

MpumeyaHue:

- lNpu 3anonHeHun TabAMUbI

crneayet yuduTbliBaTb TeMnepatypy oxXnaxgaembiX

NMOMELLIEHUI, CMEXHble C paccMaTpuUBaeMbiMU, U MPUHUMATb HapPYXXHY0 TemnepaTypy Kak

TemnepaTtypy COCeHEro NoOMeLLeHMSI.

- Ecnmn npu pacyeTe nony4vyaeTcd OTpI/IU,aTeJ'IbeIﬁ TennonpuTokK, TO 3TO rOBOPUT O TOM,

YTO TENJIO He MOCTynaeT B TPIOM, a HA0OOPOT HaNpaBnseTCs U3 TpoMa.

B aTOM crny4yae OH yunTbIBaeTCSA TOMbKO Ha KOMMPECCOP, NPUYEM CO 3HAKOM (-).

Ha o6opynoBaHue oTpuuaTenbHbI TENNOMNPUTOK HE YYUTLIBAETCS.

Mpwn cnoXeHun TensnonpUTOKOB OT OTAENbHbLIX OrpaXXaeHWid Tptoma oTpuuaTesbHbIN

TEeNornpuTokK mn3 obLwen CYMMbl OTHUMaETCA.

Tabnunua Ne 1 OnpegeneHve TennonpuToka Yepes orpaxkaeHns

Ne HasHauyeHn | O6o3HavyeHne
e orpaxaeHust tHap tmp At oep oep ozp K]_ Ql
TptoMa °C C °C M 2 BT
o2p M K KM | OB
M2
1 2 3 4 5 6 7 8 9 10 11 12
1 Xp. Mop. MmaBHas
rpysos nany6a
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[BoliHoe
OHO

Hoc

Kopma

JleBbin
oopt

MpaBbii
oopt

2.1.2 OnpepeneHue TennonpuToka oT TepmMoobpaboTku rpyaa, Q2
_ ep mapbuol,
2.Q,=Q," +Q,"; Bm
ep
roe Q2 ~ Tennonputok oT TepmoobpaboTku rpysa, BT

mapol
Q2 ~ TennonpuToK OT orpaxaeHus Tapbl, BT

Onpepenenve Tennonputoka Q,”; Bm

M_ (i, —i,,)*1000 #1000
Q22p — cp Hay KOH Bm ;
24 % 3600

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

IHaq, "~ 3HTanbnNusa NpPoaykTa B Havane TepMoobpadoTku, KIK/Kr;

|,<0H, ~ SHTanbnus NpoaykTa B KOHUE TepMoobpaboTkum, KLK/Kr;

3HayeHnss sHTanbnNMn BbIOMpalTCsa Mo Tabnuue B 3aBMCUMMOCTU OT HavanbHOM W

KOHEYHoW TemnepaTyp rpysa u Buaga TepMoobpaboTku:
—1,,. =1 ans samopaxviBaHus u oxnaxaeHus rpysa;
tKOH = tmp
- tnaq = tmp + (8 +10)[0C] ANS JOMOPaXUBaHUS U O0OXNaXOeHWs!;
tzcon = tmp
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mapuvl
OnpepneneHve TennonpuToka Qz

mapboel M mapbol * Cmapbl * (tHaq o tKOH ) * 1000 * 1000 B

Q — m.,
2 24 %+ 3600
rae M., — macca Tapsi [m];
C, . — TennoemKkocTb Tapbl [KZZQI‘C/KZ * R];

mapul

NpUHUMaeM: Mmapb,: /01+0,3/* sz[m];
C =1,46[1d]9fc/7<2*]{];

mapul
OnpegeneHne obuiero tennonputoka ot TepMoobpaboTku 1 pacnpegeneHme ero Ha
komnpeccop 1 obopyagoBaHue
_ 2p mapul
¥Q, =Q,” +Q,"""[Bm]
lMpumeyaHme: PacnpegeneHve Tennonputoka OT TepMoobpaboTkum rpy3a Ha
KoMnpeccop 1 obopyaoBaHue y4nTbIBalOT TakK:

QZKM =100% Z Q2 eCnu npoLiecc TepmMoobpaboTkn naeT B oxnaxaaeMbix
TpoMax /gooxnaxaeHue 1 JoMopaxusaHue!/,
Q, =130%3.Q,

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

Q,” =100%3Y.Q,

PacueTt TEeNnrornpuToKa BegeTcd And KaXKaoro TproMma otaesibHo.

2.1.3 Onpepnenexnne TennonpuToka oT BEHTUNALNN Q3

Q _ Vion * Poso kax (IHalz o Imp)*looo [Bm] )
i 24 %3600 ’
3
rae V04 - 06beM BEHTUNMMPYEMOTrO NOMELLEHUS; [M ]

Viow =L, *B, *H, [°];

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx



KMPK BFAP® ®I'60Y BO «KI'TY»

MO-15 02 06-MIK BEOEHWE MPOLECCOB MO TEXHWYECKOW SKCMNYATALMNA,
01.01.KP OBCNYXNBAHUIO N PEMOHTY XONOAWIbHOIO O6OPYJOBAHUA

C.17/52

me, Bmp, Hmp- ANVHA, LUMPUHA U BbiCOTa TPHOMA; [M]

3.
P 4030 - MMOTHOCTb HapYXHOro Bo3gyxa ke / m”;

a- uyucrno obmeHoB Bo3adyxa; A = (1+ 2) AnNs TpoMa XpaHeHus

OXNaXAEHHbIX rpy3oB; A = (3 + 4) ANs TPIoMa XpaHeHus
MOPOXKEHbIX rPY30B;

Iyaq ’ Imp - QHTanbMNMN HapPy>XXHOro Bo3Ayxa U Bo3[lyxa B TpOMeE KIDK/KT;

Bennunhbl Pgps00 baurVnpy  onpepensiotea no gnarpavmve | — d;

[
[K,EI,)K/Krf

d [r/kr]

Puc. 4.1 Juarpamma BraxHoro Bo3ayxa.
Bennuuubl: O,,,, — onpegenstotca no Touke (1)

.. — onpegenstoTtca no Touke (1)
imp -- onpegenalTcs no Touke (2)

MpumevaHue:

- And NOCTpPOEHNA TOYKN 1 HeobXo0aANMO 3HaTb BEMUYUHBI tyap u gDHap

/ TemnepaTypy 1 BNaXXHOCTb Hapy»XHOro Bo3ayxa /;

- AN NOCTPOEHUS TOYKM 2 HEOBXOAUMO 3HaTb BENTUYMHBI tmp u (pmp
/ TemnepaTtypy 1 BNaXHOCTb BO3ayxa B TPOME /;

- pacyeT TennonpuToka Q, BeeTcs Mo KaxaoMy TPOMY OTAENBHO;

- pacnpegeneHuve Tennonputoka Q, Ha komnpeccop 1 obopygoBaHue

NPUHNMaETCA.
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KM 06
Qs = Qs = Q3
2.1.4 OnpegeneHne TennonpuToka OT OCBELLEHUS U ntoaen Q4

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

roe 350- BenMuMHa TEMMNOBOro NOTOKA OT OAHOTO YENOBEKa;
m - uucro paboTtawowmx nogen, M= (l+ 2) yej.

>N - cyMMapHbI TENNOBOM MNOTOK OT CBETUIBbHUKOB;

Z N =12 an anga TproMoB;

2N = 4-5an ANs NPON3BOACTBEHHbIX NMOMELLEHWNNA.

MpumevaHue:

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

- pac4yeT TenJiIonpmuToKa Q4 BeOeTCAd And KaXgoro TptomMa otaesibHo.

2.1.5 Onpepnenenne TennonpuToka oT paboTalrLLMX MEXaHU3MOB QS
QS - Z N ) [Bm] ’

roe Z N » - CYyMMapHasi MOLLHOCTb 3rieKTpoaBuraTenen, ycTaHOBNEHHbIX

NOMELLEeHUNAX;

Z Na - (3000 +8000) [Bm] ANs oXnaxaaeMbiX TPHOMOB;
z N > (8000 +1OOOO) [Bm] - AN MOPO3UIbHbIX annapaTos;

MpumeyaHue:

- pacnpegerneHue Tennonputoka Q, Ha kKoMmnpeccop 1 06opyaoBaHUE YUUTLIBAOT

KM 6
Tak: Q5 = Qs = Q50
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2.1.6 OnpepgeneHve TennonpuToka oT NbJoreHepaTopa QG

_9,*M,, *1000 [Bm];
3600

roe g, — yaernbHada Tensiota Ha NnpuroToBreHne nbaa;

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

Qe

M ., — Npou3BOANTENBHOCTb NbAoreHepaTopa, [Ke / uac] ;

MpumevaHue: - pacnpegeneHve TENnonputoka Ha Komnpeccop U obopyaoBaHue

KM . 6 .
YYUTbIBAKOT TakK: Qe = QG, Qﬁo = 01

- Tennonputok Q, Y4YUTbIBAlOT B CYMMApHOM TEMnoMNpUTOKE CaMOW BbICOKOM

TemnepaTypbl KUMEHUSI.

2.2 CBopgHasa Tabnuua TennonpuTOKOB U onpederieHne Xornononpou3BoAUTENbHOCTHU
Ha KoMMnpeccop.
Ona onpegeneHnss obLlero TenronpuToka COCTaBMsSlOT CBOAHYK  Tabnuuy

TENJIOMPUTOKOB C y4E€TOM pacripenernieHna no remnepartypam KnneHus.

MpuHumaem: t,, — Temnepatypa KuneHus XxragareHta, nNogaBaemMoro B TplMa

XpaHEHUS1 OXNaXKaEHHbIX rPy30B.

t,, —Temnepatypa KuneHus XxnagareHTa, nMNoJaBaemMoro B TpHOMa XpaHEHUs

MOPOXXEHbIX rPy30B.

Tabnuua Ne 2 CeogHasa Tabnuvua TennonpuToKoB

Ne | Hauwme- t’"P L Ql Q2 Q3 Q4 Q5 QG Z QO

TPIO | HOBaHW [C] [C]

KO |K|O|K JO|K |O|K JO| K O
Ma | € Tproma M|B [M/BIM|B|MI|B|MI|B|MI|B | KM OB
1. | Xp.oxn.
rpy3oB
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2. | Xp.oxn.
rpy3os
2
Xp.mop.
3. rpy3oB
2

MpumeyaHue: - onpegenuTb 06LWMIA TENNIONPUTOK MO KaXXAoMYy TPHOMY Ha KOMMPEeCccop

>Q," v Ha obopynosaHue XQ,”;

- onpeaennTb o6 TENNONPUTOK Ha KOMMPECCop MO KaXAoN TemnepaType KuneHns
ZQ()]_KM “n ZQOZKAM;

Tennosble NOTOKN HEBO3MOXHO ONPEAEnUTb N0 TOYHOMY pacyeTy, Tak Kak MHOrMe 13
HUX Hemnbas y4ecTb MOMHOCTLIO /Yepes M3onAaumMio TpyBGONpOBOAOB XMadareHTa M paccona;

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

MoaToMy HEOBXOAMMO YBENUUMTL OBLLMI TENNOBOI NOTOK Ha (20 +30) %.

Q01KM = (1,2 +1,3) * ZQOlKM [Bm] ; QozKM (112 +:I-’?’)* QOZKM [Bm] )

3. PacueT UMKNoOB XonoaunbHbIX MaLUWH.
3.1 NocTpoeHue 1 pacyeT LUKIa XonoaunbHOW MallUHbI U onpegeneHve napaMmeTpoB
TOuYeK LuKna.

OnpepeneHne OCHOBHbIX MapameTpoB paboTbl XONoAUNbHOWM MalUWHbI

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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NS NOCTPOEeHMs LUUKa XonoannbHOM MallnHbI HeobXxoaMMO onpeaennTb creayroLine
BEJTUYUHBDI:

tK " TemnepaTypa KOHAEeHcaLuMu XnagareHTa, [ C]

_Lu b “;th +(5-7)[c]

K

roe twl " TemnepaTypa 3abopTHOM BOAbI, MOCTyNaloLwen B KOHAEHcaTop,

th ~ TemnepaTtypa BoAbl, BbIXOASLIEN M3 KOHAEHCaTOpa,

t, =t, +(1+5)|C]

t@c - TeMrnepartypa BCacbiBaHNA NMapoB XfagareHta B KoMmnpeccop, [OC]
tec — tO + (5 _15) [OC] ana ammuaka,
t_=t,+(20+30)|'C]
t

OJ19 XnagoHOB,

[e]
n _ TeMrnepartypa nepeoxnaxngeHna Xngkoro xnagareHTa, [ C]

t, =t -(2+5)[C]

- onpependeTcd nocre nocTtpoeHnd uukna no agnarpamMmme.

¢ ~ cTeneHb cXaTtusl / OTHOLLEHWe JaBlieHnA KoHOeHCauun K OaBreHUo KUneHund

xnaparenTal: @ = P, / Py;

ecnn (p<9 — NPUMEHAT XOJT0AUITbHYIO MalUMHY OOHOCTYNEHYaToro cxXaTtus,

ecnn (p29 — NPUMEHAT XOJI0AUIbHYI0 MallMHY OABYXCTYNEHYaTOoro CxxaTtu4.

5.2 PacueT uMKnoB xonoaunbHbIX MaLUUH OOHOCTYMNEeH4YaToro cXXaTtua

[aHo:
t, =

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNpdseps akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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t =

6C

X.a.-

PacueT yukna.

Puc 5.1 Llnkn ogHOCTyneH4YaTon XonoAubHOM MallnHbl B gnarpamme lg P-i.

LlI/IKJ'I OOHOCTYyNneH4YaToro cxartud Heobxoanmo NOCTPOUTb Ha TennoBoun anarpammve
3aJaHHOro XrmagareHta un onpeaesintb OCHOBHbIE NapaMeTpbl TOYEK LUUKa.

[na ynobcTtBa pacyeTa gaHHble 3aHOCAT B Tabnumuy Ne 3.

Tabnuua Ne 3 Tabnuua napameTpoB TOYEK LKA

HOMep P, t, I, v, S,
o [MITa] [C] [xorc | k2] [MB/KZ] [KIDK ke + K]
11,
2
>
3
4
5

Mpoun3BoaMTCSA pacyeT LUuUKna, C Lenbio onpeaenuTb yYaenbHble BENNYUHBI

- yaelnbHaaA MmacCcoBad Xonogonpon3BoanTESIbHOCTb:

Qo = (il' o IS) KODK/Kr

- yaelnbHaA Harpy3ka Ha KoHgeHcaTop:

qK — (I2 o |3) KOpK/Kr

- YOelnbHaA Harpy3ka Ha nepeoxnagnternb:

A, =(is=1,) e

- yaenbHaga paboTa umkna /komnpeccopal:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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IKM = (iz _il) KK/

- XONoAUITbHbIN KOO PULMEHT:

_ Yo
|

KM

E

MpumeyvaHue: [N NOCTPOEHUs UMKNa OOHOCTYMNEeH4YaTou XJS1a4oHOBOW XONOAWUSTbHOM
MaLUMHbl HEO6X0AMMO ONpeaenuTbL TeMnepaTypy NepeoxnaxneHus XnaKkoro xnagoHa.

UTobbl 3Ty TemnepaTtypy HanuTu, HYXKHO MOCTPOUTb TOYKY 4 NO pacyeTHOMY 3HaYEeHUIO
3HTanNbMMN B 3TOW TOYKE.

[lnsi aTOro cocTaBnsieM ypaBHeHUe TennoBoro 6anaHca:

(il_il'):(iB _i4);

N3 ypaBHEHUS onpeaensieM SHTanbnm YeTBepPTOM TOUKM:

I, =13 — ('1 - '1') KEDK/K
Touka (4) cTponTcsa Npu nepecevyeHnn aByx NUHUNA:
I, = const " P = const

OHa 6yaeT nexartb B 0bnacty nepeoxnaxneHHoro xnagareHTa.

Pac4yeT umMKnoB xonoaunbHbIX MaLUUH OBYXCTYMNEH4YaToro cxaTtums

Linkn gByxcTyneH4aToro cxxatma aMmmMmmavyHom XOnoansibHOM MaLUnHBbI

[laHo:

t, =

X.a.-

PacyeTt ymkna
Puc 5.2 Liukn xonoaunbHOM MalUnHbI ABYXCTYNEHYaToro cxartums

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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ans NOCTPOEHNA LUUKINa OBYXCTYNEeH4YaToro Cxatua Heob6xoanumo onpegenunTb

cnegywoume sBeJIMvYnHbIL

Pm = m [MHCZ] - MPOMEXYTOYHOE AaBlieHNE;

t3(1M - tm + (3 ~ 5) [OC] - TeMnepartypa 3aMeeBUKa.

Livkn gByxcTyneH4aToro cxatusi HeobxoaMmMo MOCTPOUTL Ha TensioBoW Auarpamme
ammuaka 1 onpeaenuTb OCHOBHbIE NapaMeTpbl TOMEK LMK,

[ns ynobcTBa pacyeTHble AaHHble 3aHOCAT B crieayoLLyo Tabnuuy.

Tabnuua Ne 4. Tabnuua napameTpoB TOYEK LKA

HoMep P, t, I, L, S,
TOYKN
[MiTa] [‘c] | kel xe] v 12| | [ Ixe+ K]
-
1
2
3
4
-
5
6
7
8
9

rlpOI/I3BOJJ,VIM pacyeT uuMkna c uenbio onpenesnieHnAa OCHOBHbIX BEJTUYUH.

- yaenbHasi MmaccoBasi XonoA4onpou3BOANTENbHOCTb;

0o = (il' _i9)[’¢b*0/’<3];

- yoenbHasa Harpyska Ha KoHAeHcaTop:

A, = (i, —ig ) [orc I e ]

- yOelibHaA Harpys3ka Ha nepeoxnagunuTerb.

q, = (is — i) [ I k2];

- yOoelibHaAa Harpy3ka Ha 3ameeBuK npomcocyna.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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q,,. = (' - '8)[191?%/7@] :
- yoenbHasa paboTa cxkaTua Komnpeccopa nepBoi CTYMNeHu:
., = (l2 — '1) [k;ZZofc/Ke];

- yaenbHas paboTta cxxaTusi KoMnpeccopa BTOPOW CTYNEHM:

| 2 :(i4 _is)[KHO*C/KZ];

- XONOoANSTbHbIN KO3 MPULINEHT:

Yo

IKMl + IKMZ

E =

LlI/IKJ'I OBYXCTYMNEeH4YaToro cxatuma XJ1a4OHOBOW XONOANITbHON MaLUWHBbI

[aHo:

t, =
I =

K

t =

6cC

X.a.-

PacuyeT ymkna

Puc 5.3 Llykn aByxcTyneH4yaTon XnagoHOBON XOMNOAUMbHON MaLUUHBbI.

na NOCTPOEHNA UWUKNa OBYXCTYNeH4YaToro cCxatus Heobxoanmo onpegennTb
cneagywuwme BeJin4nHbIL

Pm = \V PO * PK [MHa] - MPOMEXYTOYHOE AaBJieHUe.

t,_ =t +(5+10)[C]
t =t 4+ (3;4) [C] - TemnepaTypa MPOMEXYTOYHOTO OXMaXAeHWs napa
nx ~ “wl :

XnagareHta B BOASAHOM TEMN00OMEHHUKE.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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Ona noctpoeHna Toykm (6) cocTaBnsieM YypaBHEHWe TensioBoro 6GanaHca wu

onpependaemM aHTanbnno 3TOWN TOYKN:

(il_il’):(i5_i6) = i6:i5_(i1'_i1)[’§g5’*c /KZ];

Mocne NOCTpOeHUst 3TOM TOYKM Ha guarpamme, HaxoAuMM 3HaYeHUs TemnepaTtypbl B
3TON TOYKe, 3TO M ByaeT TemnepaTypa NnepeoxnaxaeHUs XXMOKoro xnagoHa.

Llvkn gByxcTyneH4aToro cxatusi HeoGXxoQMMo MOCTPOUTbL Ha TENnnoBoW Auarpamme
3aaHHOro xnajoHa 1 onpeaenvTb OCHOBHbIE NapamMeTpbl TOYEK LiMKa.

[na ynobcTtBa pacyeTHble AaHHbIE 3aHOCAT B Tabnumuy.

Tabnuua Ne 5 Tabnuua napameTpoB TOYEK LKA

HOMep P, t, 1, oF S,
TOYKUN
[MHa] [C] [Kﬂ:)fclke] [Mglke] [KZZ}K/KZ*K]
7
1
2
3
4
7
5
6
7

I'Ipomsaoumcsl pacyeT uuKna c uenbio onpegeneHmnAa OCHOBHbIX BEJTUYUH.

- yoernibHaAa MaccoBad Xonogonpon3BoanTesibHOCTb:

0o = iy =iy ) [llorc 1 e |

- yoelibHaA Harpy3ka Ha KoHgeHcaTop:

0, =(iy —is) [sllone / k2

- yOelbHaA Harpys3ka Ha peFeHepaTI/IBHbIIZ TenNoo0ObMEHHUK:

g, = ('1 - '1’): ('5 - '6) [Kﬂ%l’@]’

- yAenbHas Harpyaka Ha MPOMEXYTOUHbIN XONMOANIBbHYK:

qnx = (IZ - |3) [K;ﬂ‘?fc /KZ] ’

- yaenbHas paboTa cKaTus KOMMNPECCOPOB NEPBON U BTOPOIA CTYNeHU:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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IKMlz(iz_il)[’db’C/KZ]; Lo = iy —i5) [ore 1 2]

- XOnoAusbHbIN KO3 MULMNEHT:

90 :

E = ’
IKMl + IKM2

Cuctema oxnaxgeHusi cOCTOMT M3 NPUOOPOB OXNaKAEHWUSA, CBSA3aHHbLIX C paboTomn
XONoAUITbHOW MalUWHbI U NpeAHa3HavYeHHbIX 418 0TBoAa TennoThl U3 NOMELLEHWU / TPIOMOB,
KnagoBbIX U T.4. /.

Ha npoMbICnoBbIX Cyfax NPMMEHSIIOT ABa OCHOBHbIX cnocoba oxnaxxaeHus:

- HENOCPeACTBEHHOE MpW MOMOLUM XnajareHTa, Kunsawero B npubopax oxnaxaeHus,
pacnosioXXeHHbIX B OXIaxaaeMbiX NOMELLEHUNX;

- pacconbHoe, Npy NOMOLLUM XNagoHOCUTENS, LMPKYNUMPYIOLLEro Mexay ncnaputenem
N pacconbHbIMK NpUbopamMm oxnaxgeHus.

Boibop cuctembl  OxnaxgeHus  3aBUCUMT  OT  TEXHOSIOMMYECKUX  YCIOBUA,
3KCNNnyaTauNOHHbIX N 9KOHOMUYECKUX (DaKTOPOB.

OKOHOMUNYHOCTb X0NoannbHON YyCTaHOBKMU onpegensieTcs BblOpaHHbIM
TemnepaTypHbIM PEXUMOM.

Kpome 3TOro OHa 3aBUCUT OT MPOTSKEHHOCTU TpybonpoBoOOB, OT KONMMYecTBa
XnagareHta B cucteme, OT CBOMCTB XfajareHTa.

K 3KCMNnyaTauMOHHbIM dakTopam OTHOCMKTCS mMeToq perynmpoBaHuns
XONoAOoNPON3BOANTENBHOCTM  YCTAHOBKM, 3aBUCUT OT  PaCMOSIOKEHUS1  XONOAWSbHOIo
obopyaoBaHusa Ha CyaHe, OT pa3MepoB CyaHa U Cy0BbIX MOMELLEHUN.

Mocne BbIbopa cUCTEMbI OXNaXAeHUss B NOSACHUTENBHOM 3anucke KypcoBOro NpoekTa
Heobxo4MMo AaTb KpaTKoe onucaHue ee paboTbl, OCHOBHbIE 0COOEHHOCTM U AOCTOUHCTBA.

Mpn NpOeKTUpPOBaHMM XONOOUNbHOW YCTAHOBKW, BaXXHO MPaBWUSIbHO BbINOMHATb
pacyeTbl 1 nogobpaTb OCHOBHOE W BCNoMoraTernbHOe XxonoawnbHoe obopygoBaHve. B
3HaA4YMTENBbHON Mepe 3TO onpeaenseTcs NpPaBUIbHOCTbIO BbIOPaHHOM CXeMbl XONOAUSTbHOWN
YCTaHOBKM.

Moa cxemolr XOnoAWNbHOM YCTAaHOBKM MOHUMAKT COBOKYMHOCTb M (OYHKLMOHAMNbHYIO
CBSA3b MeXAy CXeMamu OTAeSbHbIX Y3N0B NMPUCOEOUHEHUA OCHOBHbLIX M BCMOMOraTesnbHbIX

3NeMeHTOB 1 TpybonpoBOAOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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Mpu BLINONHEHUN KYPCOBOrO MpoekTa Noapo6HO paspabaTbiBaeTcs NpuHUMNManbHas
paboyas cxema C ykasaHMeM KONMYecTBa, TMNa U XapakTepUCTUK BCEX SNEMEHTOB CXEMBbI.
Mpwn BbINONMHEHMM pabo4yelrt CXeMbl XONoAWUNbHOW YCTaHOBKM HEeOo6XoOAMMO MNOSb30BaTbCS
YCNOBHbIMM 0603Ha4YeHUsIMM MalUuH, annapaToB M TpybonpoBOAOB, NPeAyCMOTPEHHbIX
HOpPMaTUBHbLIMM JOKYMEHTaMMW.

Mpn BbIGOPE CXeMbl XONOAWUNbHOW YCTAHOBKM HEOOXOAMMO PYKOBOACTBOBATLCS
TEXHUYECKON OOKYMEHTaLMeN, CpaBoOYHbIMM AAHHBIMU O CXEMAaX XONOAMIbHbIX YCTaHOBOK,

NCNonb3yeMblX Ha pbIGONPOMbICIIOBbIX Cyax.

4. PacyeT u nogb6op xonoaunbHOro ooopyaoBaHus.

4.1 PacueT u nogbop komnpeccopoB
4.1.1 PacyeTt 1 nogbop ogHOCTYNeH4YaToOro NOpPLUIHEBOro KOMNpeccopa

Onpe,u,enﬂeM KONMMYEeCTBO XnagareHta, UWMPKynnpyroLwiero no cxeme:

G, =2 [eld];
do

OI‘Ipe,qu'IFIeM TeopeTl/lquKyro I'IO,D,aLIy KoOMnpeccopa:
3
= sk
Vg G, _, *v, [M /c]
Orlpe,qenﬂeM KOSq)q)VILU/IeHT nogayvyn BuanmMmbiX I'IOTepb B KOaneccope:

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

' roe Vl -06beM To4kM BcacbiBaHMA B KM;

roe APQC = 01005 Mlla - aeripeccud BcacbiBaloLLlero KrnanaHa,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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APW =0,01 Mila - Aenpeccusa HarHeTaTernbHOro KnanaHa;

C= (O,O3+O,O5) ana R717 - BenuynHa o6beMHOro MepTBOro NPOCTPaHCTBa
MKM

¢=(0,05+0,08) anar

OnpepensieM Ko3achUUMEHT nogayn HeBUAMMbIX MOTEPb B KOMNPECCOPE:

1 ':TO :to—|—273_
. t +273°

t, —

roe: TeMrnepartypa KUNneHna XxnagareHta.

tK ~ TemnepaTypa KOHAeHcauun xnagareHTa.

Onpegensem koadduUUMEHT Nogayn Komnpeccopa:
4
—_— . 3k -
A=A = A;

Onpegensiem gencTBUTENbHbIN 06BEM, ONUCLIBAEMbINA MNOPLUHEM KOMMpeccopa:

V, z\%[MS/KBm];

Onpegensiem agmabaTnyeckyo MOLWHOCTb KOMMNpeccopa:

Nad :Gx.a >x<IRM[K‘BI/n]’

OnpepensieM MHONKATOPHLIN K.N.4. KOMNpeccopa:

! .
i = /,zw1 + b * 1:0’ roe b- amnupuyeckmin KO PUUMNEHT;

b=0.001 gna ammMmmavHbIX KOMNPECCOPOB,

b =0.0025 pgna xnagoHOBLIX KOMMPECCOPOB,

t, = Temnepartypa KUneHus xnagareHta ¢ COOTBETCTBYHOLLUMM 3HAKOM (+) unu (-);

OnpepensieM MHOUKATOPHYIO MOLLHOCTb KOMMpeccopa:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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N
N, = —22 [KBm] ;
77;
Onpegensiem aceKTUBHYO MOLLHOCTb KOMMpeccopa:
N, — Ni [xkBm|;
e mj, rae M yex = (0182 - 019)- MeXaHWYeCKU K.n.4.
Mmex

OnpegensieM MOLHOCTb ABUraTens Komnpeccopa:

N
N,. = < [KBm] ' roe My = (0’96 +0,99)- k.n.g. asuratens KM

oe

OnpegensieM TeNNoBYO Harpy3Ky Ha KOHAeHcaTop:
Q, =G,., *q, [xBm];

U3 ABYX BEJTMYUH O114 pacdeTa KOHOEeHCAaTOpPOB Bbl6|/|paeM H8VI6OJ'IbLLIyFO.

[
0
_|_

<
$
2

Mo pacyeTHbiM gaHHbiM V., u N, BblOMpaem MapKy CTaHOapTHOrMO MOPLUHEBOro

KOMMpeccopa U BbllMUCbIBaeM ero TeEXHUYECKY0 XapakTepUCTuUKy B TabnmyHom cbopme.

4.1.2 Pacyet 1 nogbop ogHOCTYNeHYaToro BUHTOBOro KoMnpeccopa

Lnkn B pguarpamme AOns BMHTOBOIO KOMMpeccopa CTPOMTCH aHarnorMyHoO LUKy
NOpLUHEBOro Komrnpeccopa. 3atem ans nocrpoeHus nonutpon (1-2¢) n (1-2m) Heobxogmmo

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

MonoxeHne To4kM (2¢) onpeagensieTcs No 3HTanbNuK Iy -

Iad (|2 Il)
= = f—
77;10/1 I (i i ) "3 ypaBHeHUd onpeanendaemM aHTanbnmio TOYKA
noun 2c 1

i . L, —1
e =1 + % [’ﬁZb’C/KZ]; roe 17,,, = 0,8 k.n.4. nonutponsi.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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MonoxeHne To4kM (2M) onpegenseTca No Temnepatype tzM .

m-1

T,, =T, %€, t, =T, —-273|°Cl;

_ K
rae €uap = _P — Hapy)XHasi cTeneHb cxkaTtus,
0

m= (1.1+l.3)—n0Ka3aTenb nonmTpon,

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

Mocne NOCTPOEHNA  UUKNa pa6OTbI XOnoAunbHONW  MawuHbl C  BUHTOBbBIM

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

Komnpeccopa.
MpumeyaHue:
- KoadbdumumeHT nogaym BMHTOBOro Komnpeccopa A U aPPEKTUBHbIA K.M.A. 77,
HeobxoanmMo onpeaennTb rpadnveckum cnocobom;

- Mpn onpegeneHmn 3P@PEKTUBHON MOLIHOCTM B (OPMYySly BMECTO TO4YKM (2)

HeobXo4MMO NOCTPOUTL SHTANBLMNNIO TOYEK (2C) Mnn (2m) B 3aBUCMMOCTM OT XJlagareHTa:

N — Gx.a.(IZC _ Il) [KBm], UTU

e

77
G I, —1
Ne — x.a.(ZM l) [KBm];
7.
- HeO6XOﬂ,|/|MO onpegenntb Konn4ecTtBo Macna, uUunpkynupyrouwero no BUHTOBOMY
arperarty.
VMCICJZ(I - QM"CM’ [M3 /C] ;

CpMaC]la * pMaC]ZCl * ATMGCJZG

roe Cpmm = 2,1[79179*0 [ ke * K ]— TennoemMKoCTb Macna;

_ 3 3
Pracia = 0'8 *10 IKZ/M l_ MMAOTHOCTb Macna;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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Q=0 * (Izc =l ) [KBm]— KONMYECTBO TeNna, OTBOAMMOIO MaCHOM:;
AT ... = (t2c Sl ) [K]— pasHOCTbL TemnepaTyp Macno B fpoLecce oTBoAa

TennoTbl B BUHTOBOM KOMIpeCCcope.

Mo pacyeTHbIM p[AaHHbIM V. u N, BblOMpaem Mapky CTaHOAPTHOrO BUHTOBOIO

KOMMNpeccopa W BbIMUCbIBAEM €ro TEXHUYECKYIO XapaKTePUCTUKY B TabnmyHon dopme.

4.1.3 PacyeT U nogbop [OBYXCTYMeHYaTOro Kommpeccopa C MOPLUHEBbLIMU

KoMnpeccopamu Ha NepBon 1 BTOPOW CTYNeHu

PacueTt nopLHeEBOro KomMrnpeccopa Ha 1 CTyneHu

- onpegensieM KonM4YecTBO XnagareHTta, NocTynatoLero Ha komnpeccop 1 cTyneHu:

G, = 2 [xe 1 c];

(0]

- onpegensemMm TeopeTMyeckyto nogady komnpeccopa 1 cTyneHu:
_ 3 . _ .
V, =G, *v,, [M /c], 20e UL, =U;
- onpegensemM KoadUUMEHT nogayv BUOMMbIX NOTepb B KOMNpeccope 1 CTyneHu:

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

Haz

Ay

I:)O I:)O I:)0

- onpegensemM KoadMUNEHT Nogayvm HEBUAMMbIX NOTEPb B KOMNpeccope 1 CTyneHu:
T, t,+273 .

A = = :
MooT t_ +273

m

- onpegensiem KoadmuneHT nogaym komnpeccopa 1 cTyneHu:

A=A, * AL

- onpependemMm OEenCTBUTENbHLIN 06bEM, OnNUcbiIBaeMbIn KOMMNpeccopom 1 CTyneHu:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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V
3 :
V,, =—2 [M /KBm],

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

i :ﬂ\:\/l+b*t0;

- onpeaensieM agnabaTnyeckyto MOLLHOCTb KoMnpeccopa 1 CTYNeHu:
N, , =G, * IKMl[KBm] ,

- onpegensieM MHOUKaTOPHYI MOLLHOCTb Komnpeccopa 1 cTyneHu:

N
N, = —<2 [xBm];
77i1
- onpeaensemM adpPeKTUBHYK MOLLHOCTb Komnpeccopa 1 CTyneHu:
N .
N, =—"5 [KBm] ;
77]14 exl

- onpependemM MOLHOCTb 3rneKkTpoaBuratesia Komnpeccopa 1 CTyneHu:

N, = Na [KBm]’

o6l

Pacuet nopLHeBOro KomMmrnpeccopa Ha 2 CTyneHu

- onpepensieM KonM4YecTBO XrnafareHTta, NocTynatoLero Ha KoMnpeccop 2 CTyrneHu:

Gz — Gl - NS XNaaoHOB,

G2=G1+G1*H[KZ/C]

- onpeaensieM TeopPeTUYECKYHO Nodady Komnpeccopa 2 CTyNeHu:

- ANnd aMMunaKka,

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

- onpegensem KoapuUMeHT nogaym BUANMbIX NOTEPb B KOMMpeccope 2 CTYMNeHu:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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iizz PO_APSC_C Pm+APHac_PO_AP60 :

P P P

m m m

- onpegensemM KoagUUNEHT Nogaym HEBUAMMbIX NOTEPb B KOMNPeCccope 2 CTYMNeHMU:

T, t.,+273
2’W2 e ] ;
T. t +273

- onpependemMm KOSd)d)I/ILI,MGHT nogadyun Komnpeccopa 2 CTyneHu:

A, =4, * A,

- onpegensem AencTBUTENbHbIN 00bEM, ONUCLIBAEMBIV KOMNPECCOPOM 2 CTYMNEHN:

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

2

- onpeaensem agmabaTnyeckyto MOLLHOCTb KOMNpeccopa 2 CTYMeHu:
N, =G, * i [KBm] ,
- OﬂpeﬂeﬂﬂeM MHﬂMKaTOprIM K.n.Aa. KOMI‘IpeCCOpa 2 CTyrIeHl/l:

iy = Ao +O+1;

- onpegensemM agEKTUBHYO MOLLHOCTb KOMNpeccopa 2 CTYMNEHM:

Na02

N,, = —*= [I{Bm] ;
77>
- onpegensem a(peKTUBHYIO MOLLIHOCTb KOMNpeccopa 2 CTYNEHMU:
N .
— 2 .
N_, = ! [KBm] ;
Mex2

- onpependaemM MOLLHOCTb 3Jf1eKTpoaBuratesid Komnpeccopa 1 CTyneHwu:

NeZ

N, = [KBm]

062

OnpegeneHve Harpysku Ha KOHOeHcaTop

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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PacyeT Harpyskm Ha KoHOEeHcaTop nNpou3BOAUTCH [MOCMe pacyeta Komnpeccopa
BTOPOW CTYMNEHMW.

- onpeaensieM HarpyaKy Ha KOHAEHcaTop NepBbIM CNOCOBOM:
Q. :Qo + Nj; + Ny, [KBm]’
- onpeaensieM HarpyaKy Ha KOHAEHCaTop BTOPbLIM CNOCOBOM:

Q. =G, *q, [KBm]’

Ecnn obe BenuMunHbI Harpyskn Ha KOHOAEHCATop NPUMEPHO UMM TOYHO pPaBHbl, TO BCE
pacyeTbl LMKIOB U KOMMNPECCOPOB BbINOSTHEHbI NPaBUITbHO.

Ecnn 3HayeHns Harpysku nonyyYmMnucb pasHbiMM B HebonbluMX npegenax, To Ans
pacyeTa koHAeHcaTopa Bblibupaem Hanbonbluee 3Ha4YeHNeE.

Moabop komnpeccopoB 1 n 2 cTyneHen

Mo pacyeTHbIM AaHHBLIM NoabMpaeM CTaHOAPTHbIE KOMMPECCOPbI Ha KaXKayl CTyMneHb

OTOEnNbHO:
MKM Ha 1 cTyneHb — No pac4eTHbIM 3HAaYEHUAM Vhl u Nagl;

MKM Ha 2 cTyneHb — N0 pac4eTHbIM 3HaYEHUAM th u Naggi

MpumeyaHue: Ecnv npu pacdeTe OBYXCTyneH4yaToro arperata Heobxogmmo Ha 1
CTyneHb MOCTaBUTb BMHTOBOW KOMMpeccop, Ha 2 CTyneHb MNOoCTaBUTb MOPLUHEBOM
Komnpeccop, TO LMK B guarpamme 6yaeTt BbIrnsaeTb Tak

B aTom cnyyae Heo6xoaMmo Npou3BOANTL pacyeT Tak:

- 1 cTyneHb — pacyeT BUHTOBOrO OQHOCTYNeH4YaToro Komnpeccopa,

- 2 CTyneHb — pacyeT BTOPOWN CTYMNeHN ABYXCTYNEeH4YaToro nopLiHeBoro

Komnpeccopa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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Puc. 6.2 Liukn aByxctyneH4yaTon XONnoaunbHOM MalluHbl C BAHTOBbLIM KOMMPECCOPOM Ha
nepBou 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]

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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4.2 PacyeT u nonb6op Tensioo6MeHHbIX annapaToB

4.2.1 PacyeT n noabop KoHAeHCaTOpoB
Onpepnensiem TennonepeaaroLLyo NOBEPXHOCTbL KOHAEeHcaTopa:

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, —CyMMmapHasi Harpyska Ha KoHaeHcaTop,

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 CTaHOApPTHbIX KOHAOeHCcaTopa,

I'IOV

W - aBa paboymnx BoAsiHbIX Hacoca + OauH Pe3epPBHbIA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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Mocne nogGopa BbINMCaTb TEXHUYECKYID XapaKTepPUCTMKY KOHAEHCATOPOB N BOASIHbIX
HacocoB B TabnnyHon opme.

4.2.2 Pacyet 1 nogbop ucnaputens

OnpepgensieMm TemnepaTtypy X0noAHOro 1 Tensoro paccona:

t, =10+ 5 [C] - TeMnepaTypa paccoria Ha BbIXO4e M3 UcnapuTens.

t,=t,+ (3 = 5) [C] - TeMnepaTypa paccosia Ha BXofe B UcrnapuTerb.

OI‘Ipe,El,eJ'IFIeM Tenﬂonepeﬂal'ou_l,yl'o I'IOBerHOCTb I/ICI'IapI/ITeJ'IFI:
Q 2
F, = o [M ]
K, = ..
roe - TEnnoBas Harpyska Ha ucnapurens,

K, =(460+550 )Bm/x>*K | - ans avmmaca,

- KOathhnumMeHT Tennonepenaun

K, =(230+350 )[Bm/M2 *K | - pgns xnagoHos, ucnaputens.

P P ¥

. [OC ] - cpegHsas norapndmMmmyeckasl pasHoCTb TeMmnepaTtyp.

2’3*|g tpl 0

p2 — ‘o

OnpepensieM KONMYeCTBO LIMPKYNMPYHOLLEro paccona:

Q, 5, 7.
V. = lc|;
P Cp*‘fp*(tpl_tpz )[M C]

roe Cp - TennoéMKOCTb paccona,

- onpeaensalTca no Tabnuuam yyeGHuka B

é‘p - NIOTHOCTb paccosia, 3amMep3aHns paccorsa n cpegHen TeMmnepartypbl paccona.

Lt

p > > [OC] - CpeaHsis TeMnepaTypa paccona,
L, =t — (5+8)[0C] - TemnepaTypa 3amep3aHus paccona.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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Mo paC‘-IéTHbIM OaHHbIM no,u6|/|paeM:

no FH - OAVH CTaHOapPTHbIV UcnapuTens,

o V

p - OAMH paboymin paccosibHbI HAacoC + OOWH Pe3epPBHbIN.

Mocne nogbopa BbINMCaTb TEXHUYECKYIO XapakTEPUCTUKY UCNapuUTeNns N paccorbHbIX
HacocoB B TabnuyHom dopme.

4.2.3 Pacyét n nogbop batapen

Pac4éT 1 nogdbop 6atapen npon3BoanTCs ANst KAXKO0ro TproMa OTAENbHO.

PacuéTt obLien TennonepeaatoLlen NoBEPXHOCTN BaTapen B TpOME:

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

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

K, - KoahduumeHT Tennonepenaydn batapewn,

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

K, = (3,5+5)[Bm/M2 *1{] - ANA XNafgoHoBbIX 6aTape ¢ opebpEHHON MOBEPXHOCTLIO.

At, - TemnepaTypHbii Hanop MeXAy KUMNAWMM XNagareHToM W cpeaHen
TemnepaTypon Bo3ayxa B TpoMe,

At, =(10+12)°C]

Onpepensiem gnnHy ogHon 6aTapeun, COCTOSLLEN N3 CTaHAAPTHBIX CEKLMNA.

CTaH,D,apTHbIe cekunnm nmeroT OﬂpeﬂeﬂéHHble KOHCTPYKTUBHbIE pa3Mepbl.

I'IoaTomy M3 CTaHOapTHbIX CeKUNn MOXHO noJly4ynTb 6aTapeV| NpakTn4eckn nodon
OJTMHBbI N MOBEPXHOCTW.

B KypCOBOM MpoeKTe MPUHUMAIOT CrieytoLme KOHCTPYKTHUBHbIE PasMephbl CeKLIWIA:
- CK — konnektopHas cekumsa: |, =2,75[x] ;

f. =207n?];
- CC — cpeaHss cekuus: l,. =3[x] ; f.. =228n°];

|, =4,5[n] ; f. =3452];

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx




KMPK BrAP® oI'bQY BO «KI'TY»
MO-15 02 06-MIK BEOEHWE MNMPOLIECCOB IO TEXHUYECKOW OKCIMTYATALNN,
01.01.KP OBCNY>XNBAHNIO 1 PEMOHTY XONOoaMNbHOIoO O6OPYOJOBAHUA | C.40/52
I, = 6[x] ; f. =46,3n?];

Habupaem anuHy 6atapen Tak, 4ytTobbl OHa Obina Ha 2 MeTpa MeHblue OSINHbI
Tpoma :

=1, +nxl_+1 [nm];

l; =1, 2m[m] ;

roe N — KOSMMYecTBO CPpeaHMX CeKUMM OOMHAKOBOW UNU pasHOW OSIUHbI.

OnpepneneHne noBepxHOCTU ogHon baTapen:
2.
fo="f,+nxf + fm[m ] ;

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

Onpegensem konnyectso 6aTtapen:

n, = —[mm] - Konu4yecTBo 6atapei Heo6X0AMMO OKPYrMUTL A0 LIENOro Yncna.

OnpegensieMm hakTU4ecKyto NoBEPXHOCTb BCex GaTapen B TPIOME:
F oo = p 2 fﬁ[MZ];

Onpegensiem KONMYeCcTBO xnagareHta B 6atapesax Tpoma:
paxk
an f— 6—*6[]‘43]
- f
roe o - 06b&M ogHOro MeTpa Tpybbl; o =860+10"°[x]
f -nnowagb nosBepxHocTn 1 metpa Tpyobl f =0,93[M2]

4.2.4 PacuyeT n nogbop nepeoxnaguntens.

OnpegeneHve TennonepeaaroLLeit NOBEPXHOCTU NepeoxnaamTens:

__Q,
e b

roe Q,m - TennoBasd Harpy3ka Ha nepeoxnagunTerlb,

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

K ,, - koa(pbmumeHT Tennonepenaydn nepeoxnagntens,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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K,, = (465+700)Bm/ m? * x|
Atcp - cpegHu TeMnepaTypHbIM Hanop xflagareHTa u Boabl:
At = (4+5)°C]

Mo pacuyéTHomy 3HaueHumto F,, BbiBMpaem cTaHOapTHLI nepeoxnaguTens U

BbIMMCbIBAEM €r0 TEXHWUYECKYIO XapakTepUCTMKy B TabnnyHom gopme.

Mpumeyanue: Ecnn nNoOBeEpXHOCTb MNepeoxnaguvtens no-pacyeTy nonyyunach
HebonbLIOW, TO HEOBXOANUMO 3Ty NOBEPXHOCTb CIOXWUTb C NMOBEPXHOCTBIO KOHOEHcaTopa U
nogobpartb CTaH4apPTHbIA KOHAEHCATOP C YY4ETOM 3TOM MOBEPXHOCTLIO.

B a3TOM cny4yae cuuTaeTcs, 4TO npouecc nepeoxnaxaeHus npoucxogut B

KOHOeHcaTope.

4.2.5 Pac4éT n nogbop pereHepaTMBHOIO TENIOOOMEHHMKA

OnpepneneHve TennonepeaaroLLein NoBepXHOCTU pereHepaTUBHOIO TENOOOMEHHUKE:

_ Qro [Mz]
Ko * Aty

FTO

roe QTO - TennoBad Harpyska Ha peFeHepaTMBHbIIZ TENI00OMEHHMK,

Qo =G *0y, [Bm]

K,, - KO3(hhMUMeHT Tennonepenayn pereHepaTMBHOrO Teno0BMEHHNKA,
Ko = (100 +200)|Bm / % * K|
Atcp - CpedHAd pa3HOCTb Temnepatyp Mexay XuAKMM XnagareHtomMm M napom
XnagareHta B pereHepatMuBHOM TEnooOMEHHMKe.

t,+t, t,+t
At,, = 1<2 oo ZBC[OC]

Mo pacyéTHoMy 3HaveHnwo F,, nogbupaem cTaHOapTHLIN pereHepaTUBHBIN

TEennooBbMEHHMK N BbIMUCbIBAEM €ro0 TEXHUYECKYHO XapakTepUCTUKY B TabnmyHon oopme.
MpumeyaHue: PacyéTt pereHepaTMBHOIO TeNNOOOMEHHMKa NPOU3BOANTCH Ha KaXKAYHo

TemMnepaTypy KMNEHMSI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHarny, xpaHauwemycs 8 1C: Konnedx
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4.2.6 Pacuyét BogsiHoro tTennioodbMeHHuKa

BogsHon TennoobMeHHUK yCTaHaBnMBAETCA B OBYXCTYNEH4YaToOM XONoAuSibHOW
MalLMHE MeXay Komnpeccopom 1 CTyneHu n KOMMNPEeccopoM 2 CTyneHu, paboTtatowen Ha

XnajoHe.

Onpepenexve TennonepeaatolLeli NMOBEPXHOCTU BOASHOIO TEMNOOOMEHHMKaE:
QT 2
Fro, = o [M ]

roe QTQN - TENnnoBas Harpyska Ha BOASIHON TennooBMeHHNK,
QTOW =G, * 0 [Bm]
KTqN - KO3hPULIMEHT Tennonepeaayn BOAAHOIO Tennoo6MeHHKa,

Ky, = (100+200)Bm/ '’ * K|

Atm - CpefHsis pasHoOCTb TeMnepaTyp Mexay BoAOW U Napom xnajareHTa,

ty, +1 t, —t

W1 W 2 2 110

At, = _2_aoc]
2 2

Mo paC‘-IéTHOMy 3Ha4YeHnK no,u,6|/|paeM CTaHﬂ,apTHbIVI BOﬂFIHOIZ, n BbiMCaATb €ro

TEXHUYECKYHO XapakTepucTuky B TabnmyHomn coopme.

4.3 PacuéT n nogbop BcnomMmoraTesibHOro o6opyaoBaHus

4.3.1 PacuéT n nogdop pecneeposB
Pacuyét n nogbop nNnMHenHoro pecmneepa

v, - (03+ obﬁg*vcm 2]

e (0,3+0,6) KkoathULMEHT 3aNONHEHNS KUAKUM XNAZAArEeHTOM MCMAPUTENBHON

CUCTEMbI.:

0,3 — BEpXHAA nogava Xuakoro xnagareHra,
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0,6 — HWKHAA NogaYa XXMAKoro XrnagareHTta.
0,5 — KOa(PPULMEHT, yunTbIBaKOLLMA HOPMY 3anofTHEHUS pecuBepa Npu akcnnyaTtaumm,

1,2 — koahpmumneHT 3anaca,

chcm - 00BbEM UcnapuTenbHOM CUCTEMBI MO XNagareHTy BCcex TPHOMOB:

Viow =Viw +Vo, +V,, [

cucm

Mo pacyéTHOMYy 3HaYeHuto V,lp nogobpatb CTaHO4apTHbIA JIMHEWHBLIN pecuBep W

BbIMNUCATb €ro TEXHNYECKYH XapaKTepUCTUKy B TabnnyHon cbopme.

Pacuyét n noabop UMpKYNaLMOHHOro pecmeepa
) 3
V,, =(0,7+10)*V,, 2]

roe 0,7 — koadbmuMEHT NpU HWXKHEN NoJayum xragareHta B CUCTEMY,

1,0 — KO3 hhnUMEHT Npu BEpXHEN NoLayun XrnagareHTa B CUCTEMY,

chcm - 06EM McnapuTenbHOM CUCTEMbI TPIOMOB A1 O4HONM TeMnepaTypbl KUNeHus

XnOKoro xnagareHta,
Mpumeyanue: LIMpKkynaumMoHHbIM pecuBep nogbupaeTcs ANns Kaxagow TemnepaTypbl

KMMNEHMWS XXMAKOro XnagareHTa.
Mo pacyéTy 3HayeHuto Vu,p_ noadbvpaem CtaH4apTHbIM LUMPKYIALMOHHBIA pecuBep 1

BbIMMCbIBAEM €r0 TEXHUYECKYI0 XapaKTepucTuky B TabrnmyHon dopme.

Pac4ét un nogbop 3almTHOro pecmeepa
3
= %
Vs.p. 0’35 chcm [M ]
roe 0,35 — koadpdPULMEHT 3anonNHeHns 3aLWmMTHOro pecueepa,

chcm‘ 06bEM mcnapMTeanon CUCTEeMbl Mo XnagareHty Onda TpromMmoB C OAVHaKoBOM

TeMHepaTyp0|7| KUMNEHUA XMNOKOro XxrnagareHta

MpumeyaHve: 3aWnUTHbIA pecrBep noadbupaeTcs AN Kaxaoro TemnepaTtypbl KUNeHUs

XXNOKOro xnagareHTa.
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Vv

BbIMMCbIBAEM €r0 TEXHUYECKYIO XapaKTepucTuky B TabnmnyHomn gopme.

Mo pacuyéTHoMmy 3HayeHuo Y 3z p. NoabVMpaeMm CTaHAAPTHBIN 3aLUMTHBIA pecuBep U

Pacuyét n nogbop ApeHaxHOro pecueepa

V”g *1,2[]%3]

I.P.

roe 0,8 — KoadhpULMEHT 3anonHeHNa OPeHaXHOro pecusepa,

1,2 — koahbhnumeHT 3anaca,

Vn.o - 00bEM npubopoB oxnaxaeHust camoro OonbLIOro TproMa Mo KOMUYeCcTBY

XnagareHta

Mo pac4yé€THOMY 3Ha4eHuto Vﬂ_P_ nogbupaeM CTaHAapTHBLIN ApPeHaXHbIA pecuBep U

BbIMUCbLIBAEM €r0 TEXHUYECKYIO XapaKTEPUCTUKY.
4.3.2 PacyéT 1 nogbop NpoMexxyTo4HOro cocyaa

Bbibop npomexyToYyHOro cocyda npousBoauTcs Mo nnowaau Tennonepenarowen

NOBEPXHOCTN 3MEEBUKA.

3M

10°
) lew:e ]

me Q,, =G, *0q,, [KBm] - TENnoBOIi NOTOK B 3MEEBMKE,
K = (580 + 700)[Bm/M2 * K] -KO3(hPMLMEHT Tennonepeaayn 3MeeBmka,
0

cp - cpenHsast norapudmmnyeckas pasHoOCTb Temneparyp,

t6 _ts 0
Qcp - t —t [ C] - CMOTPM ABYXCTYNeH4YaTblA UMK,
2.3x%lg %"
ty —t

m
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Mo pac4€THOMY 3HaYeHuto F3M nogobpatb cTaHOapTHbLIN NPOMEXYTOYHbIA Cocya U

BbINMCaTb €ro TEXHUYECKYIO XapakTepuUCTUKy B TabnnyHom copme.

4.3.3 Noabop oTaenuTenst Xnakoctu

Otpenutenb >XuMAKoCTM noabupaetca no AuaMeTpy BcacbiBawowero naTtpybka
KOMnpeccopa Ha Kaxayto TeMmnepaTtypy KANeHus.

OTtmenutenb  XMOKOCTWM  yCTaHaBnMBaeTCa B MNape C  FOPU3OHTasbHbIM
UMPKYNALUNOHHBIM UK 3alUTHLIM PECUMBEPOM, B 3aBMCUMOCTU OT cnocoba nogayu Xmakoro

XnagareHta B UCnaputeribHyto CUCTEMY.

4.3.4 lNMopbop macnootaenutenen
Macnootgenutenn nogbuparTcs N0  AuaMeTpy HarHetatenbHOro naTtpyoka
Komnpeccopa.

Macnootoenutenu I'IO,D,6VIpaPOTC$I N yCTaHaBITMBAKOTCA MNMOCS1€ KaXoro Komripeccopa.
HQMMeHaHMeI Ecnu no,1:|,06paH arperart, To MmacrnootTaenimtesrib MOXHO He I'IO,D,6MpaTb.

4.3.5 Noabop macnocbopHuka
B cynoBbIx XonogunbHbIX YCTaHOBKaX npeaycMaTpuBaeTcs LEeHTpann3oBaHHbIn coop

Maciia 13 annapaTtoB CXeMmbl.

[na kypcoBoro npoekta Heobxogumo nogobpaTtb 0AuH MacrnocOOpHUK HeBObLIOro

o6béMa 1 BbINUCATb Ero TEXHUYECKYI XapaKTepUCTMKy B TabnmyHon dopme.

4.3.6 NMogbop Bo3gyxooTaenutens

[na KypcoBoro npoekta HeobxoguMmo nogobpate OOMH BO34yXOOTAENUTEmNb, B
3aBMCMMOCTW OT XfajareHTa:

- anga ammuaka — AB — 4,

- AN XnaaoHa — XNaAoHOBbIN BO3AYyXOOTAENUTENb.

4.4 CBogHasa Tabnuua xonogunbHOro o6opyaoBaHUSA.
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Mocne pacdeta u nogbopa BCEX 3NEMEHTOB CYAOBOW XOSNIOAUITbHOW YCTaHOBKM
COCTaBnsieM CBOAHYI0 Tabnuuy XonoaunbHOro obopyaoBaHUS, rae YyKa3blBaeM OCHOBHbIE

napamMeTpbl CTaHOAPTHOINO XonogurbHOro O60py,D,OBaHVIFI.

Ha ocHoBaHWM cBoAHOW Tabnuubl XONoAuNbLHOroO 06opyaoBaHMS COCTaBMSiEM CXeMy
CYLOBOM  XONOAMMbHOW YCTAaHOBKM B COOTBETCTBUMM C 3aaHMEM Ha  KypCOBOe

NPOEKTUpoBaHMEe U C y4eToM TpeboBaHUIN, NpeabsBnsieMblX K 0PoOpMNeHMIO rpadruyeckom

4acTu KypCOBOrO NpoekTa.

CraHgapTHoe xonogunbHoe obopyaoBaHme 3aHocuMM B Tabnmuy Ne 6.

Tabnunuya Ne 6 CBogHasa Tabnuua xonoamnbHOro obopygoBaHus

Mapka TexHunyeckas

HanmeHoBaHue Kon-
n/n cTaHgapTHOro XapakTepucTumka MpumeyvaHne
XOnoAnmneHoro obopynoBaHus obopynoBaHus BO
obopynoBaHus Y
. S(,)D,HOCTyI‘IevHHaTbIVI V, = 300’6[M3 /qaCJ
: pLUHEBOW
KOMMpeccop M-110 Q, = 127,5[KBm] 1
N, 37[xBm]
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5. OpraHusaumsa TeXHU4YeCKOM 3KcnyaTauum m o6cnyxmBaHuo XonoausibHOro

ob6opyaoBaHuS.

5.1 Tpe6oBaHMA NO TEXHUYECKOMN IKCNyaTauum u o6CnyXMBaHUKO XONOAUNTLHOIO

ob6opyaoBaHus.

AkcnnyaTauusi CyaoBbIX XONOAUNbHbIX YCTaHOBOK NpeacTaBnsieT coboi KOMMMeKe

opraHn3aumoOHHO-TEXHNYECKNX MGpOﬂpI/IFITI/IIZ, obecneunBaroLmx HaOeXHYyr ”n 6630ﬂaCHyIO

paboTy YCTAHOBOK, a Takke UCMONb30BaHME NX C MakCMManbHON 3P(EKTUBHOCTLIO.
Mcnonb3ys y4ebHyo 1 cCnpaBoYHYO NuTepaTypy B KypCoBOW paboTe oTpasnTb

criefyroLine Bonpochi:
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- Lenun 1 3agavm TEXHUYECKOW aKCnyaTaunm CyaoBON XONoanibHOM YyCTaHOBKMY;

- NepeYyeHb HOPMaTUBHOW JOKYMEHTaLMMN Cy40BOW XONOANSTbHOMN YCTAHOBKM;

- OCHOBHble TpeboBaHMs N0 TEXHNYECKOW 3KCNyaTaumm XonoausibHoro
obopyaoBaHus;

- OCHOBHble TpeboBaHMs N0 06CNYKMBAHUIO XONOANIbHOMO 000PYA0BaHMS;

5.2 O6s13aHHOCTUN 0OCNyXMBalOLLEro nepcoHana Npu TeXHMYECKOMN IKCnnyaTaumm un
o6CcnyXnBaHUM XonoaunbLHOro ooopyanoBaHus.

B kypcoBow paboTe pacKpbITb BONPOCHI, CBA3aHHbIE C O6LLMM PYKOBOACTBOM CyA0BOW
XONOANNBHOWN yYCTaHOBKW. [1ns aToro Heo6xo4MMO pacKpbITb cneayoLlne Bonpochl:

- 06513aHHOCTN pemexaHnKka Npu NpUemMke CyLoBOM XONOANITbHON YCTaHOBKY;

- 06513aHHOCTN pehmexaHmnKka Npu TEXHUYECKOW IKCMyaTaumMm Cyao0BOW XONoannbHOM
YCTaHOBKY;

- 0683aHHOCTM peMaLlIMHUCTa NPU TEXHUYECKOW 3KCnyaTaumm cyaoBown

X0noaunbHON YCTaHOBKU;

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

[(MaBHOW 3agayven TEXHUYECKOMN IKCnyaTaumm Cya4oBOM X0noauibHOM YCTaHOBKN
ABNSAETCA yMEeHMe Npon3BoanTb MYCK U OCTAHOBKY XonoaunnbHoro obopyaosaHus. ng
6e3onacHon paboTbl N yMEHbLUEHUS 3aTpaT Ha NPON3BOACTBO Xonoaa Heobxoanmo
npaBubHO NOArOTOBUTL CYAOBYIO XONOAMIMBHYO YCTAHOBKY K NycKy. [1na peweHns aTnx
MepOnNpUATUIA B KypcoBoK paboTe pacKpbITb cregyoLlmne Bonpochi:

- NOAroToBKa X0noaunbHoro 06opyaoBaHnS K Mycky;

- NOPAJ0K Nycka HeaBTOMAaTMU3MPOBaHHOM N aBTOMATU3MPOBaHHOW CyOBOM
XONOAUIbHOW YCTaHOBKMW;

- NPSA0K OCTAHOBKU XONOAMMNBHOIO 060pya0BaHUSA Ha KPaTKOCPOYHYIO N OANTENbHYHO
CTOSIHKW;

5.4 TexHuka 6e3onacHocTu npu pabote B CXY.

nmaBHOM 3ajayen ABNseTCS nonyvyeHne HeobXxoaMMbIX 3HAHUM O TEXHUKE
©e3onacHOCTM Npu NpoBeAEHNE PEMOHTHbLIX PaboT, a TakK e TEXHUYECKOro obcnyxmBaHus

CyZOBOW XONI0AUNBbHOW MaLUUHbI.
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- PackpbITb OCHOBHbIE NpaBuia HOLEHNS OaeXabl.
- MpoBeaeHne paGoT C 3NEeKTPOUHCTPYMEHTOM.
- Micnonb3oBaHue razoaHanusaTtopa ¢ OTKPbITbIM MIIaMeHeM.

- PemoHT anrnapaTtoB BbICOKOIo gaBrieHus.

5.5 BnuaHue ppeoHOB Ha OKpyXaloLlyro cpeay.

KypcaHT gomkeH noHnmaTb U aHanM3mpoBaTb CBOU AeNCTBUS Npu paboTe ¢ TeM nnu
WHHbIM XJ1lalareHTOM Ha OCHOBe Xxrnopa. Ha cerogHswHun geHb psaa ctpad 6opsartca 3a
3KOJIOrMI0 Hallewn NnaHeTsbl, NPY 3TOM co3aBas npasusia U 3aKOoHbl, KOTOpble 3aCTaBNAT
nogen oteeyaTb MatepuarnsHo.

- faTb xapaktepuctuky R22.

- CpaBHUTb R22 ¢ ero 03oHo6e30mnacHbIMY aHanoraMmu.

5.6 BnuaHue dopeoHOB 1 UX NPOAYKTOB pacnaga Ha YyenoBeka.

B chepe xonoguneHoro o6opyaoBaHna NPUHATO cYMTaTb (PPEOHbI HA OCHOBE XJlopa
©es3onacHbIMU A58 YernoBeka, HO 3TO JaneKko He Tak. [laHHble XnagareHTbl MeHee onacHbl B
cpaBHeHun ¢ R717.

3agaven KypcaHTa aBnaeTcs:

- Onucatb BNusiHMe npoAyKTOB pacnaga R22 Ha yenoBeka.

B 3aknto4eHMn MOXXHO packpbiTb BONPOCKI, CBSAI3aHHbIE C 06CnyXnBaHUeM
xonoamnbHoro obopyaoBaHus.

3aknryeHue
BbiBOAbLI M NpeanoXeHns No TEXHUYECKOW aKCnyaTauum n o6Cny>KMBaHM Xo0N04NNbHOMO

obopynoBaHus
3agaHnem Ha KypcoByt paboTy npegycMoTpeHa rpadmyeckasl 4yacTb, KoTopas
BKMoYaeT B cebsi pa3paboTKy M BbINOMIHEHME CXEMbl XONOAMMbHOW YCTAHOBKM AnNS

3afaHHOro Thna cygHa.
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Cxema CcygoBOM XONOAUIBHOM YCTAHOBKM AOMKHA COCTOATb M3  XONOAUNBHOMO
obopynoBaHus, koTopoe ObINO paccynTaHo M nogobpaHo B pesynbTaTe pacyéta B

XONoAUNbHOW YacTu.

lMepen cocTaBneHMEM CXEMbl Cy[OBOM XONOAWSIbHOW YCTaHOBKM Heobxoammo
npegycmoTpeTb Bce TpeboBaHWS, NpeabsaBnseMble K CXeMaM:

- NoAaepXXaHne 3agaHHOro TeMnepaTypHOro pexmMma B oxnaxgaemMbiX NOMELLEHUSIX;

- NpoCTOTY B 06CNy}MBaHMM N 6esonacHocTb B paboTe;

- TMBKOCTb B 3KCniyaTauuu, OOMyCKalLly nepeknoyeHmne obopyaoBaHust ¢ OOHUX
ncnapuTernbHbIX CUCTEM Ha ApPYrMe U U3MeHeHne TeMMNepaTypHOro pexmmMma B oxnaxaaemblx
NoMeLLEeHNSX;

- XOpOLUYI0 nofady Xnakoro xriagareHta u xrnagoHocuTensi B Npubopbl OXNaXKaeHns un
ObICTPbIN CANB XNOKOCTU NPN HEOBXOAUMOCTM OCBOBOXAEHNSA UX;

- BO3MOXXHOCTb MOJSTHON UIM YaCTUYHOM aBToMaTM3aLumm paboTbl YCTAaHOBKMY;

- MMHMManbHOE BNUAHME rMOpocTaTMYecKoro ctonba XXMAKoro xnagareHta Ha paboty
NpUBOpPOB OXNaXXaAeHUs;

- Manyt EMKOCTb CUCTEMbI MO XSladareHTy;

- MUHUMAarbHYH KOPPO3NO XOSOAMIBHOro 06opyaoBaHUsA 1 TpybonpoBOAOB;

- MMUHMaJbHYO CTOMMOCTb MOHTaXa U 3KCrJiyataunu;

Cxema cygoBOM XOSIOAWUNBHOW YCTAHOBKW BBIMOMHAETCA Ha fuUCTe BaTMaHa
dopmaTomM A-1 B YCNOBHbIX

O603HavYeHunsax, NpeayCcMOTPEHHbIX CTaHAAPTOM.

lMocne BbINOMHEHNA CXEMbl CyOBOW XONOAWMbHOW YCTAaHOBKU KypCaHTy Heobxoanumo
nogpobHo agaTtb onucaHne paboTbl CXeMbl, ykasdaTb OCHOBHbIE MapaMeTpbl MO KOTOPbIM
aHanmanpyeTca paboTta cxeM XonoAuIibHbIX YCTaHOBOK.

Kpome aTtoro npu obbAcHEHMM paboTbl CxeMbl HeobXxoouMMO yaenuTb BHUMaHWe
CcTeneHn aBToMaTm3aumMm CXemMbl, yKasaTb Kakyld aBTOMaTUYECKYH 3alUnTy, CUrHanu3auu u

KOHTPOJ1Ib MOXHO NPUMEHUTb MNMPpU 3KCrJjiyataunn cXxembl.

Mpu onucaHun paboTbl cxeMbl HEOGXOANMO AaTb KpaTKyl XapakTepUCTUKy pasBOKM
TpybonpoBoooB MO XnagareHTy, BoAde, Macny. YkasaTb Kakume BcrnomoraTesbHble

TpybGonpoBoabl NPeayCMOTPEHbI B CXEME U ANS Yero.
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Mocne BbLINONMHEHUSI MOSIHOTO OObEMA KypCOBOro MpOeKTa KypCaHT [OOJKeH
npeaobsiBUTb NpenofaBaTento MOSICHUTENbHYIO 3anucky W rpaduyeckyto 4yacTb, 3aTeM
npenogaBaTtenb MNPUHUMAET 3aWMUTy KypcOBOrO MPOEKTa W TOMbKO MOCMe 3TOro OH
BbICTaBMNSAET OLIEHKY, Y4MTbIBAIOLLYIO CreayoLmne KpUTepum :

- MOSHbIE U rPaMOTHbIE OTBETbI NP 3aLLMTE;

- BbINOJIHEHNE KYPCOBOIO NpoOeKTa CaMOCTOATESIbHO U B YCTAHOBJIEHHbIE CPOKW;
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