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B noknane mpencrasisieTcss MaTeMaruye-
CKasg MOJelb, ITHEBMOTMIPABIUYECKUE CXEMBbI
BapuanToB BCIIT Ha ropsuem rase, cpaBHEHHUE
PacCYETHBIX U KCIIEPUMEHTAIbHBIX JaHHBIX.
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PAKETHBIN JIBUTATEJIb MAJIOM TSIT'U
HA KHCJIOPOJHO-BOJOPOJHOM U KHUCJIOPOJHO-METAHOBOM TOILJIUBE
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THE LOW THRUST ROCKET ENGINE WORKING ON OXYGEN-HYDROGEN AND OXY GEN-
METHANE FUEL

Salich V.L. (Research & development institute of mechanical engineering, Nizgnjaja Salda, Russian Federation)

The paper present results of theoretical and experimental research of the thruster.

CoBpeMeHHbIC TEHJEHIIMU pa3BUTHs pa-
KETHO-KOCMHMYECKON TEXHMKHM HEM30€XHO MNpu-
BEAYT K BOCTPEOOBAaHHOCTH PaKETHBIX JIBUTATE-
neir manoir Taru (PIIMT) Ha 3KoJIOTHYECKH
0€30MacHbIX U BBICOKOAHEPTreTHUECKUX TOTLIH-
Bax.

B nponoimkeHue  pac4€THO-TEOPETH-
YeCKUX U HKCIIePUMEHTANBHBIX padot [1-3] cos-
nana koHcTpykuus PIIMT, pabotaromiero kak
Ha TOIUTUBE «KUCIOPOJ-BOJOPO», TaK U Ha TO-
IUIMBE «KUCIOpoA-MeTan». [IpoBenéHHble orue-
BbI€ HCIIBITAHUS B 3€MHBIX YCJIOBUSAX HOJTBEp-
I pab0TOCIOCOOHOCTh JABUIaTeNsl Ha 00eUux
TOIUTUBHBIX KOMIO3MLMAX U IMOKA3alIHu MPHEM-
JIeMble SHEPreTUYECKHE XapaKTEPUCTUKU.
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B nokiane npencTaBiIOTCA PE3YJIbTAThI
PacCUETHO-TEOPETUUECKUX U IKCIIEPUMEHTAIb-
HBIX UccenoBanuil o co3nanuio PJIMT Ha ku-
CJIOPOJIHO-BOJIOPOTHOM U KHCJIOPOJHO-METaHO-
BOM TOILIMBAX.
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KPUOTEHHBIN OXJIAJTATEJIb
HA IYJbCAIIMOHHOM TPYBE C TEPMOAKYCTHUYECKHAM ITPUBOJOM
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PULSE TUBE CRYOCOOLER DRIVEN BY THERMOACOUSTIC HEAT ENGINE

Nekrasova S.0., Belozertesev V.N. (Samara National Research University, Samara, Russian Federation)

In this paper, a 77 Hz pulse tube cryocooler (PTC) driven by a thermoacoustic heat engine (THE) has been stud-
ied. A double-acting thermoacoustic heat engine incorporates a hot heat exchanger, a regenerator, a cold heat ex-
changer and an acoustic feedback. Compared with the conventional thermoacoustic heat engine which involves a trav-
elling-wave loop and a resonator, it has advantages of compact size and potentially high thermal efficiency. In this pa-
per, a THE-PTC system has been studied generally. Firstly,the numerical simulation has been conducted to design the
system and so optimum structure parameters of the system were obtained. With the operating condition of 3.3 MPa for
mean pressure and 50 Hz as a working frequency, a cooling power of 8 W at 77 K and a relative Carnot efficiency of

11.75% has been achieved.

KpuoreHHslil oxylaquTeNnp Ha IyJIbCallk-
OHHOM TpyOe C HCHOJIb30BAaHHEM B KauecTBE
IIPUBOJA TEPMOAKYCTUYECKOTO JBUTATENsl HE
UMEET B COCTaB€ KOHCTPYKIMM JBUKYLIUXCS
KOMIIOHEHTOB 33 HCKIIIOYEHHEM OCLUILIUPYIO-
IIEro JABM)KEHHS paboyero rasa. 3To UCKII0YaeT
y TakUX CHCTEM Hajluuue BHOpauuil, orpaHu-
YEHHOI'0 pecypca U IPYruX HEIOCTaTKOB, CBs-
3aHHBIX ¢ KOMIIpECCOPHOH YacThlo. Kpome Toro,
BO3MOKHOCTb HCIIOJIb30BAHMS COJIHEUHOM DHEP-
I'MH B Ka4€CTBE UCTOYHMKA IIOJBOAUMOIO TeIlIa
B TepmoakyctuueckoMm apurarene (TAJl) nena-
€T BECbMa IIPUBJIEKATEIbHON TEXHOJOTHIO MC-
[IOJIb30BAaHMs €ro B KadeCTBE IPUBOJA XOJIO-
JWIBHOM MalllMHBI B YCIOBUAX KocMoca. Xo0Jo-
IUJIBHUKN Ha mynbcannoHHoi tpyoe (XIIT) e
UMEIOT TOPIIHSA-BBITECHUTENS, PabOTarOIEero
IIPY KPUOTEHHOM YPOBHE TEMIIEpaTyp, 4TO SB-
JI€TCS OJTHOM U3 OCHOBHBIX IIPEUMYIIECTB KOH-
CTPYKLIMH, OOECIeYNBAIOIIMX BHUMAHUE K JIaH-
HOMY THIIy OXJIAJUTEJEH IIMPOKOro Kpyra uc-
cienoBateneil. KomOunuposanue XIIT u TAJI
MO3BOJIMIIO OBl MOJTYYUTh KPUOTEHHBIN YPOBEHb
OXJIAKICHMS, HUCKIIIOYas HEKEJIATENIbHbIE JUIs
JUTUTENIHOTO pecypca paboThl SIBICHHS, CHHU-
3UTh CTOMMOCTb, MOBBICUTH 3(p(hEeKTUBHOCTH 3a
cuéT CHIXKEHHME NOTepb Ha mpeoOpa3oBaHUE
JHEPIUH.
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[TepBoe 3aTpynHeHUE B KOMOMHHPOBAHHUH
JIBYX YCTPONCTB COCTOHUT B TOM, UYTO TEPMOAKY-
CTHYECKHE JBHUTaTeIH WMEIOT OTPAaHUYEHHUsS IO
MaKCUMAaJIbHOW aMIUIUTYy/E TaBJICHHs], TPUBOISL
K HEJIMHEWHBIM aKyCTHYEeCKHM IIpolieccaM H
cHiwkeHnto sddexruBHoctu. B crnywae XIIT
BBICOKAsl aMIUIUTY/A JaBJICHUs, HAIPOTUB, MPU-
BOJUT K YMEHBIICHHIO TabapuTOB KOHCTPYK-
uu. BTopeiM QakTopoMm, 3aTpyIHSIONIUM KOM-
OMHHpPOBAHUE JBYX CHCTEM, SIBIISIETCS pa3HHIIA
nuamna3zoHoB paboumx uactor TAJl u XIIT.
TepMmoakycTUyecKue [BUTATENId Ha CTOSYEH
BoJiHE ¢ 3ddekruBHOCTHIO IO KapHo 10 40 %
HaxozasaTcs B auanazone 60-80 I, B To Bpems
Kak pabouas yvactora XIIT moxer mocturathb
300 I'm ans ypoBHS TeMIepaTypbl OXJIaXkICHUS
70-80 K.

HecMoTpsi Ha mepeuynciaeHHbBIE OrpaHUYe-
HUS, UMEETCA IIUPOKUU psAn MyOnIuKanuil mo
OXJIAIUTENSAM C YpOBHsAMHU oxjaxnaeHus 77 K
[1] B xauecTBe mpHBOAA KOTOPOTO HCIOJIB30-
BaJICsl TEPMOAKYCTUUYECKUIN IBUTATENh Ha CTOS-
yel BoJHe, a takke XIIT ¢ ypoBHem oxmnaxne-
nusa 80.9 K, rae B kauecTBe japaiiBepa MCHOJIb-
30BaJICsI IBUraTes b Ha Oeryiieit Bosne [2].

da3zupoBaHWe TApPMOHHYECKHX 3aKOHOB
M3MEHEHHS aKyCTUYECKOTO JaBIEHUS U 00BEM-
HOM CKOPOCTH ISl TEPMOAKYCTHUECKOTO JIBUTa-



