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2 . 10.lenpro HacTOSAIIEH pabOTHI ABIACTCS MATEMATHIECKOE U KOMITBIOTEPHOE MOJICTTUPOBAHHE
3IEKTPOMAarHUTHBIX EPEXOAHBIX IPOLECCOB B TpeX(a3HOI HHBEPTOPHOI peodpa3oBaTeNbHON CHCTEME
3JIEKTPOCHA0KEHHUS TATOBOM nojcTaHuu. IIpenoraeTcs aHanUTUYECKUI METOJT MCCIIEIOBAHNS TUHAMUKH
HpoIeccOB. AHAIIN3 BEAETCS HA OCHOBE UCIIONB30BaHK KOMIUIEKCHBIX IPe0Opa3oBaHuU (ha3HBIX BEIHYMH U
CIIEKTPaIbHO-0IIEPaTOPHOIO NPpeoOpa3oBaHus nepeMeHHbIX.[1oTydeHHbI CTPYKTYPHBIE CXEMbI MOJIEIN
HEPEeXOAHBIX IPOLECCOB TOKOB BCeil 1emu.
3. Lennio HacTOAIIEH PabOTHI ABIAETCS MATEMATHIECKOE U KOMITBIOTEPHOE MOJIETUPOBAHHE
3JIEKTPOMArHUTHBIX EPEXO0AHBIX MPOLECCOB B TPeX(Pa3HBIX YNPABISEMbIX BHIIPAMUTEISAX CHCTEM
3IEKTPOCHAOKEHNUS TATOBOU MOACTaHIIMH. MOAeTHPOBaHUE TIPOU3BOLUTCA 110 METOTY KOMILIEKCHBIMH
npeobpa3oBaHUAMM NIEPEMEHHBIX. B pe3ynbrare pacuera u aHaImM3a MoJTy4YeHHbIBaKHEHINE3aBbICHMOCTEN
MEXy He3BeCTHBIMU DJIEKTPHYECKMMHU BETMYMHAMU U OCTPOEHHBI CTPYKTYPHBIE CXEMH MOJENN
HepexoAHbIX HponeccoB.CocTaBIeHHB! KOMIIIEKCHBIE YpPaBHEHUS IPe0OPa30BaTeIbHON CHCTEMBI
OTHOCHTENILHO TIPOU3BOIHEIX TOKOB H IIOJyYE€HHBI HHTEIPajIbHbIE BBIPAKEHHS STUX TOKOB.
4. Ilenpto HacTOSIIEH pabOTHI ABIAETCA MATEMATHIECKOE U KOMIIBIOTEPHOE MOJIETUPOBAHHE
3JIEKTPOMArHUTHBIX EPEXO0AHBIX MPOLECCOB B TPeX(Pa3HBIX YNPABISEMbIX BHIIPAMUTEISAX CHCTEM
3JIEKTPOCHA0KEHHUS TATOBOM MOACTaHIIMK. Mo1eTMpOBaHNE TIPOU3BOIUTCA 110 METOY KOMILIEKCHBIMH
npeoOpa3oBaHUAMU NIEpEMEHHBIX. B pe3ynbTate pacuera u aHaIHM3a MOy4YeHHbIBAKHEHIINE3aBEICHMOCTEN
MEy HE3BeCTHBIMU DJIEKTPHYECKMMHU BETMYMHAMU U IOCTPOEHHBI CTPYKTYPHBIE CXEMH MOJENN
HepexoAHbIX MponeccoB.CocTaBIeHHB! KOMIIIEKCHBIE YpPaBHEHHS IPE0OPa30BaTeIbHOM CHCTEMBI
OTHOCHTENIBHO TIPOU3BOIHBIX TOKOB H IOTy4YEHHBI HHTEIPATbHbIE BBIPAXKEHUS STUX TOKOB.
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The paper describes the current state and prospects for further development of proposed earlier specific
steam engine-pump (SEP) alternating evaporation and condensation processes of an intermediate agent in the
single working chamber. When integrated with a solar flat-plate collector (FPC), the SEP can circulate heat
carrier (usually water) through the solar heat supply system without the power consumption and virtually no
heat loss. Three prototypes of the SEP have been manufactured and tested. The results have demonstrated
feasibility of the pumping process and encouraging initial level of its efficiency. The critical dependence of the
pump capacity and efficiency from the durations of evaporation and condensation stages was identified.
Theoretical and experimental investigations of heat transfer during evaporation of intermediate agent on heated
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capillary surface and during condensation on the moving membrane also have been performed. The problems
of self-startup and stable operation have been solved. "Two-speed condensation node” (slow condensation at
the discharge stage and fast condensation on the suction stage) is offered as a mean for further essential
improvement the pumping capacity. The new modification of the SEP is offered that should allow to
dramatically vary the intensity of condensation within the working cycle. The design of the relevant new
prototype of the SEP (to be manufactured and tested) is presented. Prospects for further development of the
SEP are appraised.
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