5 KOMITPECCOPBI
5.1 Haznavenue, NPHHLHAN JAelicTBHA H KAaccHPuKauun

KoMnpHMHpytolHe MalliMHBl — 3TO MALIHHBL UIS CKATHS H NepeMelleHus
ra3oB. MaluHHbl MPOTHBONOJIOKHOINO Ha3HAYEHHUS, NPH3BAHHLIE OTCACKLIBATL a3 U
co3/1aBaTh palpeieHHe B BAKYyMHpYeMOoM 00BEMe, Ha3bIBalOT BAKYyM-HaCOCaMH.

OcHOBHBIMH  MapamMeTpaMH KOMIPHMHDYIOLUIHX MallHH  ABJISHOTCH:
JIABJIEHH HA BXONE Py M BBIXOAE Py, OObeMHas nogaua (no napaMerpam

BcachiBanus) G, cTeneHb NOBbILIEHHA AaBleHHs A = pu.. / P, 4YacToTa
BpalleHus Bana n U notpebnsemas HoMuHaabHas MoiHoeTh N.. Ecnn 4 < 1,15,
TO TaKHe arperatsl Ha3bIBAIOT BEHTHIATOpPaMH. [IpH CpaBHHTENBHO HEBBICOKHX A
(A £ 2...3) H OTCYTCTBHH NMPHHYAHTEALHOIO OXJaKACHHA, MAUIHHbI Ha3bIBAIOT

razojlyBKamH, a koraga A > 3 — KoMnpeccopami.

[To npHHUKMY AEHCTBHA KOMIPECCOPHI JCIAT HAa TPH rpynnbl: 00bEMHBIE,
NonacTHele H CTpyHHbie. B nepsom ciy4ae ciaTHe NMPOHCXOOHT B pe3yibTare
yMeHblIeHHA 00béMa raza. B nonaTto4HbIX MallMHAX K ra3y MoJBOAHTCHA YHEPrus
OT BpallalOIIMXCA JIONATOK, 3aCTaBifs €ro nepeMellaTbcs B PacIlHpPAIOIIAXCH
kaHanax. B Takux kananax nasnexue raza ypennuusaercs. B cTpyiiHbix annapartax
TakKke cxkaThe nporekaer B auddy3ope, a mNpelABapUTENbHBIH pasroH ero
obecneynBaeTcd B pe3ynbTare NMoAMENIHBAHHA CAKHMAEMOro rasa B MoToK Apyroro
raza, obnafaollero BbICOKHM JaBI€HHEM M TPOTEKAIOIEro 1Mo COMIOBOH 4acTH
yCcTpoiicTBa, r/le TNPOHCXONMT Ppas’roH 23TOr0 BTOPOro rasa, a JaBlieHHE,
COOTBETCTBEHHO, yMeHbinaercs. [lapocTpyiinelii  kKomMmpeccop no3Boaser
OTCachlBaTh BO3AYX W3 Jea’paropa M nojasath 00pa3yloulylocs cMmech Noj
NaBNeHHEM B OXJIAJIHTENb-Pa3Ie/IHTENb.

Ilpu knaccudukaumm no KOHCTPYKTHBHOMY MNpH3HAKY o0beMHbIe
KOMIIPECCopbl MOAPa3eifioTcs HA NOPIIHEBbIE W POTOPHbLIE, A JIONACTHLIE — HA

neHTpobexkHbie H oceBbie. BoaMokHO pa3zneneHHe KOMIPECCOPOB HA TPYIIMbl B



3ABHCHMOCTH OT pojJa nepemMellaeMoro rasa, BHIa MNpPpHBOAA, HAZHAYCHHA

KOMIIpeccopa.
5.2 OcnoBHbIe ONIpe/Ie/IeHHs

Teopernyeckuii paboumii npoiecc CTYNEHH MOPIUIHEBOro KoMIipeccopa
npuBesien Ha puc. 5.1. OrHowenue o6bema BeackiBanus V. k pabouemy oGbemy

uHaHHApa V, npejacrasaseT o0bemMHbli KOMDHLUHEHT CTYNEHH:

A=V, 1V,=1-0] B* -1 (5.1)

rne o =V,/V,— xoapduument spensoro obnema; V, u ¥V, —coorsercrenno

BpeaHblii H pabounii oObeMsl uMnKHApa: £ = P,/ p, — OoTHOlIEHHe naBleHHil B
CTYMEHH; M, —MOoKa3aTeNb MONMTPONBI pacilHpPeHHsA ras3a, OCTalolIerocs BO
BpeHOM o0Beme.

HeiicTBuTensHbli pabouni npolecc kKommnpeccopa, H300pakaeMmbld ero
MHIHKATOPHO# auarpaMmoii (5.2), oT/H4YaeTcs OT TEOPETHYECKOro Mpekie Beero
JIONOJIHMTENbHOH paboToll  BCIENCTBHE CONPOTHBIEHHS BCACBIBAIOUWIMHX M
HArHETATEeIbHBIX KJIAnaHos (3alTpuXoBaHHas Maoans ).

OTHolleHHe nNOJAHHONO KOMIpeccopoMm rasa FV, mnpHBeneHHOro K
napaMeTpaM BCAchiBAEMOH cCpellbl K TEOpeTHYeCKOH [POH3BOAHTENBHOCTH

KoMmpeccopa ¥V, Ha3ssiBaeTca KOOMOHULUHEHTOM MOAAYH:
A (5.2)

3
Teopernveckas NPoOH3IBOANTENBHOCTH IHIHHAPa KOMApeccopa, M~ /4
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rae D wu §— auaMeTp LWIHHAPA M XOJl MOPIIHA, M: 7 — YaCTOTA BPAlleHHs Ba/la B

MHHYTY;

A= Agh A g (5.4)

rne A, — ko3(QPHUHEHT, YIHTHIBAIOLIHI NOHHKEHHE NaBICHHA NPH BCACHIBAHHH

BCNIEACTBHE COMPOTHBIEHHWS CHCTEMbl BcachlBaHus;, A, — Ko3(hdHUHEHT,
VUUTHIBAIOIIMHA NOBLILIEHHE TeMNepaTypbl (MOHHKEHWE TIUJIOTHOCTH rasa) oT
HarpeBa ra3a MNpPH KOHTAKTE €O CTEHKaAMH UHIMHOpa; A, — Kod(hduiHeHT,
YYHTHIBAIOIIMA YTEYKH 4Yepe3 HEIUIOTHOCTH BO BCACHIBAIOMIHX KianaHax M

MOPLIHEBLIX KONBLIAX.
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Teoperuuecknii paboumit npouecc HMuaukatopras nnarpamma

CTYNEHH NMOPLUIHEBOrO KOMIIpeccopa

Ecnn napaMcTpbl BCACblBAEMOI0 T'a3a 2y H TIJ , 4 B KOHLIE BCACkIBAHHA

(Havane cxaTHaA) B uMauHape p, u T, TO
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rae G’,r H GE‘F — COOTBETCTBEHHO MAacCCa BCACLIBACMOTO rasa H yTeUeckK B npoLecce

CHATHA H HArHETAHHA.

Teopernueckas pabora cxaTus | Kr raza B KoMnpeccope:

a) H30TEepPMHYECKOe CIKaTHe
I, =RT Inp,

6) aguabaTHoe cxkaTHe

k l—_l
I,=—RT|B* -1}
k{5 )

B) MNOJIHTPOITHOE CHATHE C NOKA3aTEe/JEM MOJHTPOILI 1

s = —’Lﬂﬂ(ﬁ% —1].

n—1

(5.6)

(5.7)

(5.8)

IlpoussoauTensHOCTh KOMMpeccopa V, NpH HOPMAIbHLIX (DHIHYECKHX

YCIIOBHSX



p,-273
p.(t, +273)

rane V — npow3BoaMTeNbHOCTE KOMIIpeccopa MpH NapaMeTpax OKpykalouleH

Vi=V (5.9)

cpensl; p, B [, — abCoMOTHOE JABICHHE W TEMIeEpaTypa OKpYXKaIOLIeH cpebl,
p, — NABIEHHE MPH HOPMAJIbHBIX (PHIMYECKHUX YCIIOBHAX.

Ecnu npu nasieHMM BCACBLIBAHMA [, TNPOW3BOAHTENBLHOCTH LMIMHApA
Komnpeccopa ¥, Mle, 1o TeopeTHYeckas pabdoTra CXKaTHi B CeKyHIy H

TeoOpeTHYECKas MOLHOCTh OnpeaenseTcs no GopMynam:

N,=pV,Inp, (5.10)
k -1

Nm=ﬁpalﬂ[ﬁ* —1]; (5.11)
i -t

Nnm =‘;l_.:'_1pl;;|(ﬁ ¥ _1} {5-12}

JleficTeuTensHas 3ppeKTHBHAA MOLIHOCTL NPHBOJA KOMIpeccopa
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NE — - S — ([ ] i uz = il e Hid 3 (5 ]3)
r?urq.u }?N}?M Hmri?.w J?rm ‘??em ??rm )

rae  M.: Maws: Muwe - COOTBETCTBEHHO HW30TEPMHYECKHH, aanabaTHbIi,

MONHTPONHLIA HHAMKATOPHBIE K. M. . Komnpeccopa; . : . : 7, -
COOTBETCTBEHHO b deKTHBHbIE K. 1. A.; 7], - MexaHH4ecKHii K. 1. JI. KoMnpeccopa

(17,=0,8...0,95):



5.3 3anaun

S.1. OAHOUMAMHAPOBLIA OAHOCTYNEHYATBIH TNOPLIHEBOH KOMIpeccop
CHKMMaeT BO3AYX OT gasnenns p, = 1,5:10° INa a0 p, = 4-10° INa. Onpenennts
JAEHCTBHTENILHYIO M0Jlavy KOMIIpeccopa, ec/ii amameTp uniannapa D = 0,25 m, xon
nopuwna S = 0,2 m, yactora Bpamenus Bana n = 20 ob/c, oTHOCHTENBHBIH 00BEM
BpeaHoro mnpocrtpadcrea o = 0,05, nmokasareib NMOJHTPONBl PacUIMPEeHHs rasa,
ocraloiierocs Bo BpeaHoM obweme, m = 1,2 W KO3DDHUMEHT, YUHTHIBAIOLIHIA
yMEHbIIIEHHE JIaBlICHHUsA Ta3a NpH BCacklBaHuH, 1, = 0,96.

5.2. Opanocrynenuatslii NopiHeBOi komnpeccop BcaceiBaer 350 M/
Bo3ayxa npu gasnennn 0,1 MIla n temneparype 7°C u caumaer ero no 0,6 Ml]a.
OnpeaennTs TEOPETHYECKYIO MOLIHOCTH NPHBOJA KOMIIpECcopa H TeMneparypy
BO3/IyXa B KOHIle cxkartus. Pacuer npou3sBecTH /s H30TEPMHYECKOro anuadaTHoro
H MOJIMTPOITHOTO CKATHSA C MoKazareneM noautponsi 1,25,

5.3. Komnpeccop BcachiBaetr Bo3ayx npH aasieHud 0,1 MIla u coxumaer
ero jo aasnenus 0,6 MIla. Onpeaenuts NPOH3BOAHTENBHOCTE KOMIIPECCOPA, €CJIH
npu agnabaTHOM CKaTHM TEOPETHYECKas MOLLHOCTL 55 KBT.

5.4. OnpesenuTh npejeibHOE 3HAYEHHE JABIEHHUS, /10 KOTOPOrO MOMKHO
CKMMaTh BO3JYX B OJIHOCTYTIEHYAaTOM [MOPLUHEBOM KOMIIpEccope ¢ BpeaHbIM
obbemoM, ecnu nasneHue Havana cxatua 0,2 Mlla. [lokaszarens noautponsl
pacuIMpeHns BO3/yXa, OCTAlOLIerocs BO BpeAHOM oOBbeme, NPHHATHL paBHbIM 1.2.
Pacuer npoussecTd juia spesnoro obbema 3; 5 u 10%.

5.5. [lpu nokasatene noAMTPoNsl ckarths, pasHoM 1,2, 1 M’ Kkuciopoaa
CKMMAETCH CO CTENEeHbLI NOBBLIEHHA JaBneHus, pasBHoi 6. Onpenenutsb
KOJIMYECTBO TEeIIOThI, OTBOJMMOIl B mpolecce CKaTHA H OXJIAKIASHHS CXKATOrO
BO3/lyXa [0 HavanbHOW Temneparypel. HauanbHbie napameTpsl BO3AyXa

COOTBETCTBYIOT HOPMAILHOMY COCTOSHHIO.



5.6. OnHOCTYTEeHYaThiii KOMIPECCOp MPOM3BOAMTENbHOCTBIO 0,8 M'/MHH
cixumaer so3ayx ot 0,1 MIla no 0,6 MITa. Onpenenurs 3ddexTHBHYIO MOLIHOCTD
npuBoaa komnpeccopa, ecau IpdexTHBHHIA M30TEepMHUYECKMH K. n. 1.
komMmnpeccopa 0,6.

5.7. Onpepenuts 3(Q¢PEeKTHBHYI0O  MOIIHOCTE  TPEXUMIHHAPOBOTO
JBYXCTYTEHYATOr0 BO3JYIIHOIO KOMIIpeccopa ¢ JIHAMETPOM JBYX LIMJIMHIPOB
nepBoH cTyneHH caxarua 200 MM U AHAMETPOM LIKIHH/IPA BTOPOH CTYNEHH CKATHA
160 MM npu xone nopuHei 150 MM, ecnin wactora Bpamenus sana 860 o6/MuH.
Cpenuxee wHAMKaTOpHOE JasieHHe ans neppoit crynend 0,18 MIlla u Bropoii —
0,32 MITa. Mexauuveckuii K. rn. . komnpeccopa 0,78,

5.8. Onpenenute kodd(PUUHEHT MoOAa4YH KOMIpeccopa, €CiH Y Hero
Ko3(duumeHT BpeaHoro odbema 3% u cTeneHb NMOBLIIEHUS JaBJIeHHS B CTYNEHH
3. IlpunsaTe napamerpsl Hauyana cxarus 0,096 Mlla u 37°C. Ilapamerpsi
BcacsiBaemoro Bo3ayxa 0,1 MITa u 24°C. KoaddpuuneHT, yUHTHIBAIOIINAH YTEUYKH,
npuHATE  pasHbiM 0,96, [lokasatens MOAMTPONBI  pacUIHPEHHs  BO3AyXa,
ocTalollerocs Bo BpeiHom obbeme, pasen 1,1.

5.9. B npouecce MNOJMMTPONHOro CKaTHA BO3AyXa B KOMIIpeccope oOT
Kaxaoro HopmasibHoro kybomerpa orsoaurcs 8,95 k/lx tennorsl. Temneparypa

BO3AYXa B npouecce ckatua ysenuuupaerca Ha 120 °C. Onpenenurb nokasarenb

MOJIMTPONBI CHKATHA.
5.10. DﬂpBﬂEﬂHTh, Ha CKOJIBKO [MPOUEHTOB YMEHBIIHTCA MOUIHOCTS,

norpebisiemasi NOPIIHEBLIM KOMIIPECCOPOM, aJHadaTHO CHKUMAKOUIUM BO3AYX OT
JIaBNeHUs Py = 1-10° Ma 1o P =8 10° Ia, MpH Mepexo/e OT OJHOCTYINEeHYaToro K

JIBYXCTYNEHYATOMY CHKATHIO.



