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BHHTOBLie Macno3anoJIHeHHLie KOMnpeccop1,1 Haxo.wrr ace 6on1,wee 

npHMeHeHHe B CHCTeMax KpHoreirnoro o6ecneqemm (CKO) 3KcnepHMeH

TaJILHLIX H npOMI,IWJieHHLIX caepxnpOBOAJIIIUiX 3H,epreTH'IecKHX yCT

pOHCTB HI. 
K 'IHCJIY OCHOBHLIX npeHMyI.UecTB BHHTOBLIX KOMnpeccopOB no cpaBHe

HHJO C nopwHeBLIMH cne.n;yeT _omeCTH BLICOKYJO mme'1GlOCTL H 60JILWOH 

pecypc pa60TLI H3-3a npoCTOTLI MexaHH3Ma )];BHiKeHHH ( OTCYTCTBHe KJiana

HOB,' nopwHeBLIX KOJieu, waTYffOB) ' 6on1,wyro npOH3BO)J;HTeJII,HOCTL npH 

cpaBHHTeJILHO He60JILWHX ra6apHTaX H MeTaJIJIOeMKOCTH, MaJIYlO CTeneHL 

BH6pauHH BCJie)];CTBHe ypaBHOBeWeHHOCTH HHepuHOHHLIX CHJI, 6oriee paBHO

MepHyJO no1J;aqy. ra3a noTpe6HTeJIJO. 

B JIB3 O11.HH 3aaepweHLI HCnLITaHHH ronoa11oro o6pa3ua BHHToaoro 

KOMnpeccopHoro arperaTa (BKA) "KacKa)J;-80/25 ",. npe.n;Ha3Ha'IeHHoro 

AJIII CiKaTlm: renHH B CKO HYKJIOTpOHa. ArperaTLI TaKoro Tuna _pa3pa6orn

HLI HIIO "Ka3rutLKoMnpeccopMaw" )];JI.fl CKq YHK. OHH .RBJI.fllOTC.fl AaJIL

HeHWHM waroM no C03)];aHHJO BTOporo IlOKOJieHHH BHHTOBLIX MaCJI03anOJI

HeHHLIX MaWHH, HCnOJIL3yeMLIX B KpHoreHHLIX YCTaHOBKaX )];JI.fl KOMilpHMH

pOBaHHH renHH 12 /, 

Ha puc. 1 npeACTaBJieH 0611.01ii BHA arperaTa. 

KoMnpeccopHa.R ycTaHOBKa COCTOHT H3 'IeTLipex OCHOBHLIX 6JIOKOB: 

arperaTa nepBOH CTyneHH, arperaTa BTOpoii CTYileHH, 6JioKa MaCJIOOXJia)J;HTe

JJeii H 6no1ea ynpaBJieHHH, B OTJIH'IHe OT npe,n;LIAYIQHX renuea1,1x BKA c 

aHaJIOrH'IHLIMH napaMeTpaMH, COCTO.flllUiX H3 ABYX AByxczyneH'IaTLIX ycTaHO

BOK "KacKa.n:•40/16" H O)J;HOH )];OiKHMaJOI.Ueii MaIDHHLI "KacKa,n;-6/16-25", 

"KacKa.n;-80/25" BLinOJIHeH a ABYXCTyneH'IaTOM BapHaHTe c O)J;HHM MaCJIO

OXJI8AHTeJieM u o6meii MaCJIOCHCTeMOH KOMnpeccopoB nepBOH H BTOpoii 

czyneHH, 

IIepBa.R czyneHL COCTOHT H3 ABYX KopnycoB Ce,D;LMOH 6a31,1 BHHTOBLIX 

KoMnpeccopoa Macno3anoJJHeHHoro THna, 3anyc1eaeM1,1x OAHHM ABHraTe

JieM MOIUHOCTLJO 630 KBT c Hanp.RiKeHHeM IlHTaHHH 6000 B. 

BTopa.R czyneHI> COCTOHT_ H3 O.IJ,HOro Kopnyca 6 6a3LI BHHTOBLIX MaWHH 

C 30JIOTHHKOBl>IM perynmopOM npOH3BO)];HTeJil>HOCTH, aepTHKaJil>HOro MaC

JIOOT)];eJIHTeJI.fl H 3JieKTp0)J;BHraTeJI.fl, TaKoro iKe, KaK Ha nepBOH CTyneHH, 

B 6JIOK MaCJIOOXJia)J;HTeJieii BXO)J;.flT 'IeTLipe np.RMOTO'IHLIX Tennoo6MeHHHKa 

C BO)];.flHLIM OXJiaiK)];eHHeM. CHCTeMa aBTOMaTHKH ocymeCTBJI.fleT nocTO.flHHI,IH 

KOHTpOJIJ, OCHOBHLIX napaMeTpOB, 3aIUHTY OT aaapHHHLIX peiKHMOB H aBTO

MaTH'IeCKOe no)J;AepiKaHHe HOMHHaJibHOro 3Ha'IeHH.fl )];aBJieHH.fl ifarHeTaHHH 

KOMnpeccopoB nepBOH CTyneHH (npoMe*YTO'IHOro )];aBJieHH.fl). 

O!>\CiUidt'Hrit.iti mrcn.'fjf . 
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PHc. 1. 06uum BH,D; BHHTOBoro KOMnpeccopHoro arperaTa "KaCKa.tt-80/25". 

Hem,murna BKA npoBo,rumHeb Ha CTeu.n;e no 3aMKffYTOH exeMe (pHe. 2). 
ra3oo6pa3HbIH renHii H3 peeHBepoB noe-rynaeT B nepByro c-ryneuh, r.n:e e'10iMa
eTea .n:o .z:i;aBneHHH 6-7 Kre/eM2 H O.n;HOBpeMeHHO OXJia'1C,JJ;aeTea' MaenoM, 

BnpbieKHBaeMbIM no.n: .D:aBneHHeM B nonoeTb e:>KaTHH, a 3aTeM - BO BTOpyro 
CTyneHb. 3.n;ecb Maenora3OB!UI eMecb e:>KHMaeTeH .z:i:o KOHellllbIX napaMeTpOB 
H noCTynaeT B MaenooT.n:enHTeJib. Or.n;eJIHBIIIHHeH ra3 npOXO.n;HT eenapaTop, 
KOHQeBOH xonO.IJ:HJibHHK H qepe3 .n:poeeeJib BHOBb nocrynaeT Ha Beae KOM· 
npeeeopa. Maeno H3 MaenooT.n;enmena CJIHBaeTeH B Maeno6aK H · qepe3 
(pHJibTp rpy6oii OqHCTKH nOeTynaeT B MaenOOXJia.IJ:HTeJIH, r.z:i:e OXJia'1C,JJ;aeTeH 
Bo.n;oii. Ha nepByro eTyneHb Maeno noc-rynaeT, npoii.z:i:a :>KHKJiep H pa3.D:eJIHB
IIIHeb Ha .n;Be nHHHH: no 0.n;HOH Maeno BilpbieKHBaeTeH Henoepe.n;CTBeHHO B 
KaMepy e:>KaT~, no BTOpOH nHHHH, npoii.z:i:a (pHJibTpbl TOHKOH oqHCTKH, no
CTynaeT Ha eMa3Ky no.n;IIIHnHHKOB H eO3.IJ:aHHe MaCJIHHOro 3aTBOpa B KOHQe
BOM ynnomeuHH. Bo BTopyro c-ryneHb Maeno npoxo.z:i:m qepe3 IIIecTepeuqa
TbIH Haeoc, r.z:i:e ero .n:aBneHHe nOBbIIIIaeTeH Ha 4-5 aTM, H H.n;eT Ha eMa3ey 
no.n:IIIHnHHKOB, 3OnOTHHKa H B KOHQeBoe ynJIOTHeHHe. 
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PHc. 2. IlpHHUHJIH&JJl,HaJI cxeMa arperaTa u CTeH.D;a WIii HCllLITaHHH. 1 - KOMnpeccop, 2 -

M&CJJOOT.D;enHTenI,, 3 - cenapaTop, 4 - KOHUeBOH xonO.D;HllI,HHK, 5 -4>nn1,Tp rpy6oii O'IHCT· 

KH, 6 - 9un1,Tp TOHKOH O'IHCTKH nepBOH cryneHH, 7 - 9uni,Tp TOHKOH O'IHCTKH BTOpoH 

CTYlleHH, 8 - H&COC weCTepeH'l&TldH, M&CJJJIHI,JH, 9 - Macnooxna.ttHTenH, 10 - pecHBepbI, 

11 - noBywKa, 12 - H&COC BaKYYMHhlH, 13 - lKHKnep, 14 - KnaDaH nepenycKHOH. 

Pa6oqHe xapaKTepHCTHKH arperaTa CHHMaJIHeb npH Henonb30BaHHH B 
KaqeeTBe pa6oqero TeJia nepBOHaqaJibHO a3OTa, a 3aTeM - reJIHH, B QeJIOM 

BpeMH pa6oTbI arperaTa Ha a3OTe eoCTaBHJIO 35 q, (B TOM qHCJie HenpepbIB· 
HO -16 q), Ha reJIHH, eooTBeTCTBeHHO, 50 H 16 q, 

Ilo pe3ynhTaTaM Hem,1TaHHH nonyqeubI xapaKTepHCTHKH arperaTa: 
{}. 

V = f(1r)· N = f(1r)· 11 = f(1r) · A= f(1r)· N = f(1r)· G = f(P ) 
a ' K ' H3 : ' ' YA ' BC ' 

r.n:e Va - o6'beMHaH npOH3BO.D:HTeJibHOCTb arperaTa, M3 /MHH; NK - MOIQ
HOCTb, noTpe6JIHeMaH arperaTOM, KBT; 1103 - H30TepM~ecKHH K.n • .z:i;. arpe
raTa; X - K03<pcpHQHeHT no.n:a~ arperaTa ( oTHoIIIeHHe .z:i;eiiCTBHTeJibHOH npo

H3BO.D:HTeJibHOCTH K TeopeT~ecKOH); NYA - Y.D:eJibHaH MOIQHOeTb, 
KBT/ (M3 /MHH) ; G - MaeeoBaa npoH3BO.D:HTeJibHOCTb, Kr/q; 1r = P H/P Bc -

CTeneHb noBbIIIIeHHH .n;aBJieHHH B arperaTe; pH - .D:aBJieHHe HarHeTaHHH, 
Kre/eM2 ; p BC - .n;aBneHHe BeaebmaHHH, K.re/eM2 • 
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Pltc. 3. XapaKTepHCTIIKH arperaTa, nony'leHH&Ie no pe3y1I&TaTaM HCilbITaHHH npH pll3HbIX 

AaBJleHHRX BCaChIBaHHII A1Ill renHR:, Krc/cM2 : 1 - O,Bo+0,84; 2 - 0,86; 3 - 0,71+0,72. 

a) Va= f(1T); 6) NK = f(1T); B) 17113 = f(1T); r) A= f(1T); A) NYA = f(1T); e) G = 

= f(PBc>· mn . 

XapaKTepH~HKH arperaTa MR re.nHR rrpHBe,D;eHhI Ha pHC, 3'. fu pHC. 3a 
BH,D;HO, 'ITO C IIOBhIII.leHHeM 1T OT 20 AO 36 rrpOH3B0,D;HTeJihHOCTb arperaTa B 
cpe,o;HeM H3MeHReTCR B rrpe,o;enax 100 + 110 M3 /MHH, rrpH 3TOM ,D;aBJleHHe 
BCaChlBaHHR COCTa.BJIRJIO 0,71 + 0,86 Krc/CM2 (AaBJieHHe a6comomoe). 
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)];aJihHeiiwee IIOBhIWeHHe ,D;aBJleHHR Ha BCaChIBaHHH IIPHBO,D;HJIO K IIO_Bhl· 
IlleHHIO ME!)KCTyIIeHttaTOro ,D;aBJieHHR H BhI3hIBaJI0 rreperpy3Ky 3Jl0KTp0,D;BH· 
raTeJIR rrepBOH CTyIIeHH. lfaOMeTpH11ecKHH K,n.,o;. arperaTa (pHC. 3B); ,D;OCTH· 
raeT MaKCHMyMa 0,55 IIpH 1r = 26 - 30. 

B rrpoueccenpoee,o;eHHR HCIIbITaHHH 6I?IJIH ClJ;0.JlaHhI 3aMepbI wyMOBhIX 
xapaKTepHCTHK BKA. 3aMepbI rrpoeoAHJIHCh B ORTH TOtiKax Ha paccToHHHH 
1 M OT arperaTa. YpoBHH 3ByKoeoii MOIUHOCTH coCTru:JJIJIK>T 81,7 + 102 ,o;B 
H He rrpeBhIWaIOT ,o;onyCTHMhIX 3HalleHHH. 

. BLIJIIJ npoee.o;eHhl OT60pbI npo6 Ha co,o;ep)KlUIHe MaCJia B C)IQlTOM re.JIHH. 

nocrie MaCJIOOTAeJIHTeJIR OHO COCTaBJIJIJIO 80 Mr/M3 , a nocne cenapaTopa -
33 Mr/M3 

• 

napaMeTpbI arperaTa no TeXHH110CKHM yCJIOBHRM H nOJiylleHHLie IIpH HC· 
IlbITaHHJIX rrpHBe,D;eHbI B Ta6n~e. 

Ta6n~a 

·HaHMeHOBaHHe no TY no ,D;aHHh_IM 

napaMerpa HCIIbITaHHH 

npoH3B0,D;HTeJibHOCTh, M3 /MHH 84 ± 5,88 100+ 107 

.[(aBJieHHe BCaCbIBaHHR, Krc/cM2 1,12 ± 0,078 0,71 + 0,86 

,[(aBJieHHe HarHeTaHHH, Krc/cM2 25 23,2 + 25,4 

MoIUHOCTh noTpe6nneMaH, KBT 
I CTyIIeHh 565 563 + 640 

II CTyIIeHh 439 339 + 395 

YHOC MaCJia, r/q 360 370 

J130MerpH11ecKHii K.n.,o;. He MeHee 0,5 0,52 + 0,55 

no pe3YJlhTaTaM HCIIbITaHHH MO)KHO C,D;eJiaTh CJie.o;yroume BhIBO,D;bI: 
1. npoee.o;eHHLie HCIIbITaHHR ronoeHoro o6pa3ua BKA "KacKa.o;-80/25" 

IIOKa3aJIH ero pa60Tocnoco6HOCTb, Co3.D;aH H HCIIbITaH arperaT' C:>KHMaIO~HH 
re.JiHH ,D;O 25 Krc/cM2 B ABYX CTyneHHX, npOH3B0,D;HTeJihHOCTbIO OKOJIO 
100 M3 /MHH H H30TepMHll0CKHM K.n.,o;. He MeHee 0,5, llTO COOTBeTCTBYeT 
JiyllWHM MHpOBhIM o6pa3UaM, 

2. B Pe3YJihTaTe HCIIbITaHHH ycT~OBJieHa _nOBhIIIIeHHaH rrpOH3B0,D;HTeJib· 
HOCTb I CTyIIeHH, 'ITO IIpH ,D;aBJieHHH Ha BCaChIBaHHH 6onee 0,85 KrC/CM2 Bbl· 

5. 



3hlB3JI0 neperpy3 ::meKTp0,IU3HraTeJUI. Il03TOMY HCnhlTaHHll npH pacqeTH0M 
,naBJieHHH Ha ecaChIBaHHH 1,12 xrc/cM2 npoee;:r;eahI He 6LIJIH, OKoHqaTem,Hoe 
peweHHe · no npOH3BOAHTeJILHOCTH MR cepHHHhIX o6pa3uo:e 6yAeT npHHHT0 
pa3pa60TqffI<:OM, 

3. C ueniro HCKJIJOqeHHR pa3pe:>KeHHR Ha ecaChIBaHHH (H3·3a onacH0CTH 
Il0AC0Ca aTMOC<pepHoro B03~Xa) 3I<:CnJiyaTauHR r0JI0BH0r0 o6pa3Ua M0:>KeT 
npoH3B0AHTLCH c 6aimacHpoeaHHeM qacTH ra3a noCJie I CTyneHH, · 

ABTOphI cqHTaJOT CB0HM A0Jir0M. Bhlpa3HTh 6naro,napHOCTh 11.A.Kypc
K0BY (OIUUI), B.A.KepeMeUKOMY (HilO "KpHoreHMaw"), H.A.Bh1qeHxo, 
B.H.KoJIHKOBY, r.B.KOHWHHY; x:r.MyxaMeTWHHY, ro.11,qyXHoey (HilO 
"I<'.a3aHhKOMnpeccopMaw"). npHHHMaBWHM aI<:THBH0e yqacTHe B HCnhlTaHHllX 

.KoMnpeccopHoro arperaTa. 

JIHTEPA TYPA 

1. BeJIHKOB B.II. - KpnoreHHaR TeXHnKa u TemonorHII. M.: :3HeproH3.o;aT, 1982. 

2. IIIHenri B.B. u .o;p. - XHMHlleCKoe u Heqmmoe MawHHOCTpoeHue, 1980, W.11, c.25. 

Pyxolllfch noCTynHJia B H3AaTeJILCKHH 0T.D;eJI 
8 HJOHH 1990 ro,na. 

6 



AranoB H.H. H ,n;p. 8~90-304 
. Pesym,TaTbl HCIIblTaHlill ronOBHoro o6pa:ni;a reJmeaoro 
.· KOMnpeccopHoro arpera:ra."KacKa,n;-80/25" . 

) 
·, 

IIpoae,n;eH1>1 HCIIbITaHIDI ronoaHoro · o6p8.3ua BHHToaoro Macno-
3anonHeHHoro ·. KoMnpeccopHoro arperaTa ''Kac1<:a,n;~80/25''. KoM~ 

. npeccop1>1 Taioro THna p8.3pa60Ta111>1 a HIIO . "Ka3aHLKOMnpeccop- · 

. Maui II H npe,n;Ha3HaqeHbl MH C:>KaTIDI renIDI B CHCTeMax KpHoreHHoro 
, o6ecneqeHIIJI, I1pOH3B0,D;HTenbHOCTb KOMnpeccopa OKOnO 100 M3 /MHH, 
. KOHeqHoe ri;aaneHHe 25 Kr.c/c;M2 

, H30TepMffqeCKm1 , .K.n.,n;. 0,52 . 
. lfcnbITaHllil IlOATBep,ri;HnH pa6o'TOcnoco6HOCTh ~rperaTa H .COOTBeT-
CTBHe ero napaMeTpOB pacqeTHbIM BenHqHHaM .. 

. . , \ - . ·.. '' .· . ·' . 

. . Pa6oTa BbinOnHeHa B Jia6opaTOpHH BblCOKHX 3HeprHH OHHH .. 

Coo6~ea~e 06'Le.ttHeeHHoro HHCTH,yra .im~pHLIX HccneAOBaHHH. ,!J;y6aa · 1990 . , . ,' 

Agapov N .N. et al. , 
Test Results of the Screw Oil-Filled Ion Compressor 
"Cascade-80/25'' 

8-90-304 

The first sample of a sere~ oil-filled ion compressor "Cascade
' ~0/25" has been tested. Compressors of such a type are developed · 

.. .in NPO "Kazan'kompressormash". They are used for helium compres
sion in .the· cryogenic supply. systems. The capacity of the compres~ 
sor is more. than 100 m3 /nim, its final .pressure 25 kgf/cin2 and the 

. isothermal overall efficiency 0.52; The tests have confirmed the nor-
. mal operation of the compressor and its parameters' agreement . 

· .·· with the calculated values; , . . 

•. The investigation has been . performed at the Laboratory. of 
High Eriergies,.JINR.. . . . . 
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