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Puc. 3. I3MeHeHNe TeMIlepaTypbl CKUMaeMoOro ra3a
B paboueil Kamepe 6€3 NHTEHCUBHOTO OXAA)KAE€HUS CTYIEeH!
(PH= 4,7 MIla;t=3¢):
— 3JKcCrepuMeHTaAbHasl KpUBas;
—————— — TeopeTHYecKas KpuBas
Fig. 3. Change in the temperature of the compressible gas
in the working chamber without
intensive cooling of the stage [P“= 4,7 MPa, t=35s):
— the experimental curve;
—————— — theoretical curve
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Puc. 4. I3MeHeHue TeMIiepaTypbl CKMMaeMoro raza

B paboyeil KaMepe ¢ MHTEHCUBHBIM OXAa)KA€HHEM CTyIIeHH

(PH= 4,7 MIla;t=3¢):
— BKCIepuMeHTaAbHasi KpuBas;

—————— — TeopeTHU4yecKasl KpuBasi;

Fig. 4. Change in the temperature of the compressible

gas in the working chamber with intensive cooling

of the stage (P, = 4,7 MPa, 1 =3 s):

— the experimental curve;
------ — theoretical curve

Puc. 5. 3aBICMMOCTB AaBAE€HHS C)KUMAeMOro raza
B paboueii Kamepe (PH= 8,5 MIla; t=4c):
— JKCrIepuMeHTaAbHasl KpUBas;
—————— — TeopeTHYecKas KpuBas
Fig. 5. The dependence of the compressible gas pressure
in the working chamber (PH= 8,5MPa, t1=45s):
— the experimental curve;
—————— — theoretical curve
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Puc. 6. 3aBUCUMOCTH A@BAEHHS C)KMMaeMoro ra3a B padboyert
KaMepe OT BpeMeHH IUKAa (PH= 4,7 MIla; t=3 ¢):
— BJKCIepuMeHTaAbHasi KpuBas;
—————— — TeopeTHUYecKasi KpuBasi
Fig. 6. The dependence of the pressure of the compressible gas
in the working chamber on the cycle time (PH= 4,7 MPa, t1=3s):
— the experimental curve;
—————— — theoretical curve

Puc. 7. 3aBUCUMOCTD CpeAHell TeMnepaTypbl HarHeTaeMoro rasa
6€e3 MHTEHCUBHOTO OXAA)KAEHHS CTyIIeH!
OT CTEIIeHH IIOBbIIICHUs AaBAeHn (T =3 ¢):
— BKCIepuMeHTaAbHasl KpuBas;
—————— — TeopeTUyecKasi KpuBasi;
—— — Teopernyeckas Kpusas rnpu x = 0,6
Fig. 7. The dependence of the average temperature
of the injected gas without intensive cooling of the stage
on the degree of pressure increase (t=3s):
— the experimental curve;
—————— — theoretical curve;
——— — theoretical curve at x=0,6

Puc. 8. 3aBUCUMOCTD CpeAHell TeMnepaTypbl HarHeTaeMoro rasa
C UHTEHCHBHBIM OXA@KA€HUEM CTYIIeH!
OT CTEIIeHH IIOBbIIICHUs AaBAeHn (T =3 ¢):
— BKCIepuMeHTaAbHasi KpuBas;
—————— — TeopeTUYyecKasi KpuBasi;

—— — TeoperHnyeckas Kpusas npu x = 0,6
Fig. 8. The dependence of the average temperature
of the injected gas with intensive cooling of the stage
on the degree of pressure increase (t=3s):

— the experimental curve;
—————— — theoretical curve;
——— — theoretical curve at x=0,6
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Puc. 9. 3aBucuMocTh KO3 puiueHTa nopavu
0€e3 NHTEHCUBHOI0 OXA&)XAE€HUS CTYIIeHU
OT CTEeIIeHU NOBBIIeHNs AaBAeHud (t=2,8 ¢):

— JKcClepuMeHTaAbHasl KpuBas;
—————— — TeopeTHUYecKasi KpuBasi;

— TeopeTnyecKas KpuBas npu x = 0,6
Fig. 9. The dependence of the feed factor
without intensive cooling of the stage on the degree
of pressure increase (t=2,8 s):

— the experimental curve;

—————— — theoretical curve;
——— — theoretical curve at x=0,6
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Puc. 10. 3aBucuMocCTb Ko3(hunmeHTa nmopayu
C MHTEHCUBHBIM OXAAKAE€HHUEM CTYII€HH! OT CTEeIIeH!
NoBbIlIeHns AaBAennd (1= 2,8 ¢):
— JKcrepuMeHTaAbHasl KpUBas;
—————— — TeopeTHUYecKasi KpuBasi;
— TeopeTnyecKas KpuBas npu x = 0,6
Fig. 10. The dependence of the feed factor
with intensive cooling of the stage on the degree
of pressure increase (t=2,8 s):
— the experimental curve;
—————— — theoretical curve;
——— — theoretical curve at x=0,6
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Puc. 11. 3aBUCHUMOCTBh N30T€PMUYECKOr0o MHANKaTOpHOro KITA
6€e3 MHTEHCUBHOTO OXAAKAEHHS CTYIIEHU
OT CTeIIeHU NOBBIIIeHNs AaBAeHud (t=2,8 ¢):
— JKCIIepUMEeHTaAbHasi KpuBas;
—————— — TeopeTHUYecKast KpuBasi;
— TeopeTnyecKasi Kpusas npu x = 0,6
Fig. 11. The dependence of the isothermal indicator efficiency
without intensive cooling of the stage on the degree
of pressure increase (t=2,8 s):
— the experimental curve;
—————— — theoretical curve;
——— — theoretical curve at x=0,6
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Puc. 12. 3aBUCUMOCTb N30TEPMUYECKOT0 MHAUKaTopHOro KITA
C UHTEHCHUBHBIM OXAaKA€HUEM CTyIeH!

OT CTENEeHN MOBbInIeHNs AaBAeHud (t=2,8 ¢):
— BKCIepuMeHTaAbHasi KpuBas;
—————— — TeopeTUYecKasi Kpuasi;
— TeopeTuyecKas Kpusas npu x = 0,6
Fig. 12. The dependence of the isothermal indicator efficiency

with intensive cooling of the stage on the degree
of pressure increase (t=2,8 s):
— the experimental curve;
—————— — theoretical curve;

——— — theoretical curve at x=0,6

3aKA0YeHHue

Taxkmm oOpa3oM, TpuMeHsieMas paHee MeTOAWKa
pacuéra [13] MOAepPHU3UPOBAHA IO IIOAYYEHHBIM 3KC-
IIepUMEHTAaAbHBIM AQHHBIM, IIO3BOAMBIIUM IIpUMeHe-
HUTb popmyay [lpuaymkoro M. K. [10] ara pacuéra
Koo (UIMeHTa TEIIAOOTAQYU Ha BHYTPEHHEN NOBEPX-
HOCTH pabouell KaMmepsl npu Koddduinuenrte x = 0,27
U CAEAYIOUIMX IapMeTpax CTyIeHH: (AnaMeTp IIMAWH-
Apa — 0,05 M; xop nopurast — 0,25...0,5 m).

OAHAKO, AaHAAM3UPYsd PEe3yAbTATEl, IOAyYeHHBIe
B AQHHOMN paboTe, M pe3yAbTaTbl IPOBEASHHBIX paHee
HUCCAEAOBAHUM TUXOXOAHBIX cTymeHed [8, 9, 13, 14],
BHUAWM, YTO AASI PA3AWYHBIX TUIOPa3MepOB M Pa3AWd-
HBIX PEKUMOB pPabOTBEl THXOXOAHBIX CTyIEeHEH IIOAY-
YyaeMbI OMIUPUYECKUN KOI(P(PUIMEHT pa3AuyeH.
[MosToMy IeABIO AAABHEMIINX HCCAEAOBAHUU OYAET
SABASITBCS IIOAYUEHHE eAMHOM 3aBUCHUMOCTH AAST BCeX
PEKUMHBIX U KOHCTPYKTUBHBIX IIapaMeTPOB THUXOXOA-
HBIX AAMHHOXOAOBBIX KOMIIPECCOPHBIX CTyIIEHEeH.
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VERIFICATION OF PROCEDURE FOR CALCULATING THE WORKING
PROCESSES OF LUBRICATION FREE LOW-SPEED LONG-STROKE
PISTON HIGH-PRESSURE STAGES

S. S. Busarov', A. V. Nedovenchany', D. I. Bukhanets?, K. V. Scherban"

'Omsk State Technical University,
Russia, Omsk, Mira Ave., 11, 644050
2Radiotechnical Institute of Academician A. L. Mints,
Russia, Moscow, 8 March St., 10, build. 1, 127083

The results of the conducted experimental studies of operating processes of the air-speed slow-speed stage
of the pre-price compressor verifying the calculation method for the described stage size taking into account
the effect of intensive cooling and without intensive cooling with increasing pressure from atmospheric
pressure to 10 MPa in one stage, which until now has not been accomplished by any pressing from the

researchers.

Keywords: long-stroke reciprocating compressor, working processes, instantaneous gas temperature and
pressure measurement, experimental research of reciprocating compressors, high pressure.
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