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TepMoakycTrueckuil ABUraTeab — HOBBIM THUIl TEIJIOBOIO JBUIATENs, B KOTOPOM BCIIEACTBHE
TEPMOAKYCTHUYECKOro 3(pdexTa noaBoaumMas TerioTa npeodpasyercs B akycTudeckue koaedanus [1].
bnarogaps cBouMm npeumMyIiecTBaM 10 CPaBHEHUIO C TPAJAULIMOHHBIMU TEIUIOBBIMHM MAIIMHAMU, CPEAU
KOTOPBIX MO’)KHO OTMETHTh OTCYTCTBHE JBHXKYLIMXCS 4acTeH, BBICOKYIO HAaJI€KHOCTb U BO3MOXKHOCTb
UCIIOJIb30BAaHUSl HU3KONOTEHIMAIBHON TEMJIOBOW SHEPruu, TEPMOAKyCTUYECKUE JBUTATEIN MOTYT
UCMOJIb30BaThCSl B PA3JIMYHBIX MPAKTHUECKUX MPUWIOKEHUSAX, HalIpuMep, M TIeHepaluu
JJIEKTpUYeCTBA WM nojiydeHus xonoga. C  TepMOAMHAMUYECKOM TOUKM 3peHHUs JI00oM
TEPMOAKYCTHUECKUI JABUraTelb MOXHO 3aCTaBUTh paboOTaTh, €ciii 00ECHeYUTb COOTBETCTBYIOLIMH
IPOJOJIBHBIA TEMIEPATypPHBIN IpaueHT B ero pereneparope. [Ipu 3ToM Tenao MOXXKHO MOJBOAUTH K
HEMY OT «T'OpsSYero» TEIUIOBOr0 UCTOYHUKA, HAXOSIIETroCs IPU KOMHATHON TeMIlepaType, a OTBOJUTh
K XOJIOJTHOMY TEIUIOBOMY UCTOYHHUKY C KPUOTE€HHBIM TEMIIEPATypPHBIM YPOBHEM.

B npencraBieHHOM JOKIIaZie pPaCCMOTPEH TEPMOAKYCTHUYECKHUM JBUTaTellb Ha Oeryiiei BoyiHe
[2], B KOTOpOM ToOpsiYMii TEIJIOBOM HMCTOYHHK HaxXoauTcs Ha TtemmeparypHoMm ypoBue 300 K, a
XOJIOJTHBIM TETJIOBOM MCTOYHHMK MMEET KpUOTeHHBIH TemmepaTypHbiid ypoBeHb (110 K). IIpuBeneno
ONMCAaHHWE €ro MaTeMaTH4YeCKOM MOJEIM M IPEACTaBICHbl pe3yibTaTbl MOJEIUPOBAHUS
YCTAHOBMBILETOCs pekuMa paboThl B MporpaMme i pa3paboTKM HU3KOAMIUTUTYAHBIX YCTPOMCTB ¢
TepMOaKkycTHueckuM npeodpazoBanueM sHepruu DeltaEC (Design Environment for Low-amplitude
Thermoacoustic Energy Conversion) [3, 4]. Iloka3aHo, 4T0 B HU3KOTEMIEPaTypPHOM PEXUME pabOThI
TEPMOAKYCTHUECKUI JIBUraTellb CIOCOOEH paboTaTh MpH 3HAUYUTEIBHO MEHBLIEM Iepenaje
temneparyp (141 K) Ha xoHIlax pereHeparopa, 4eM B Cilydae «BBICOKMX Temmeparyp». [Ipu atom
3¢ (eKTUBHOCTh NMpeoOpa3oBaHMs MOJBOJAUMON K JBUTaTeNO TEIJIOTHl B aKyCTHYECKHE KoyeOaHUs
nocturaet 30 %. B mepcnekTuBe MOKHO MOJMYYUTh aKyCTUUYECKHUE KOJIEOaHUs 3HAUUTEITLHO OOJbIeH
MHTEHCUBHOCTH, €CJIM PEAIM30BaTh OXJIAXKACHHUE JIBUTaTels XKUAKUM a30TOM U MOABOJ TEIJIOTHI IIPU
TEMIEpAType BbIIIE TEMIEpaTyphbl OKpY’Karolell Cpeapl, T.€. MCIOJIb30BaTh HU3KONOTEHIIUAIbHYIO
TEIUIOBYI0 DHEPIHMI0 M BBICOKOTEMIEPATYpPHBIM HCTOYHUK TEIUIOTHI. JTO SIBISAETCS INPEAMETOM
JNaTbHEHIITNX UCCIETOBaHNH.

PesynbraTel paboThl MOJYYEHBI C MCIOJIB30BAaHHEM OOOPYAOBAaHMS LEHTPa KOJJIEKTUBHOTIO
noJyib30BaHus «MexkadeapanbHblii yueOHO-IIPONM3BOACTBEHHbIN HayuHbI eHTp CAM-TexHONIOoruii»
npu ¢puHaHCOBOH noaepkke Munoopuayku Poccun (mpoext Ne 0777-2020-0019).
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The presented report considers the traveling-wave thermoacoustic engine [2], in which a hot heat
source is at temperature level of 300 K, and a cold heat source has the cryogenic temperature level (110
K). The description of its mathematical model is given and the results of modeling the steady-state
operation in the program for the development of low-amplitude devices with thermoacoustic energy
conversion DeltaEC (Design Environment for Low-amplitude Thermoacoustic Energy Conversion) are
presented [3, 4]. It is shown that in a low-temperature operating mode, the thermoacoustic engine is
capable of operating at a significantly lower temperature difference (141 K) at the ends of the
regenerator than in the case of “high temperatures”. In this case, the efficiency of converting the heat
supplied to the engine into acoustic oscillations reaches 30 %. In the future, it is possible to obtain
acoustic oscillations of much higher intensity if the engine is cooled with liquid nitrogen and heat is
supplied at a temperature higher than the ambient temperature, i.e. use low-grade heat energy and high-
temperature heat source. This is the subject of further research.
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