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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka CTPYMUHHOTO IIOHMXYIOYOTO TepMOTpaHcdopmaTopa Ijisi CUCTEM €(QEKTUBHOTO TEIJIONOCTAavYaHHS KOMYHAaJIbHUX

rOCIOAAapCTB YKpaiHu
Ha3sBa po6oTH (aHrJ1)

The development jet lowering thermotransfomer for systems of an effective heat supply of municipal enterprises of Ukraine

Pedepar (ykp)

O6'eKTOM [OCJIPKEHHS € LeHTpasi30BaHi Ta MOMipHO-LIEHTPali30BaHi CUCTEMU TEIJIONOCTaYaHHSI KOMYHAJIbHUX TOCIOJApPCTB
YKpainu. MeTolo OOCTiAXeHHSI € po3po6Ka METONY YMCEJIbHOTO PO3PAXyHKY POOOYOro MpOLECY Ta €CKi3HE MPOEKTYBaHHS
€HEepreTUYHOro 06JIaHAHHS JOCHiJHOTO 3pa3ka CTPYMUHHOTO IIOHIDKYI0YOTro TepMOTpaHchopMaTopa sl CUCTEM €(PEKTUBHOTO
TEIJIONIOCTayaHHsl. MeTogu JOCHIIKEHHS - TEOPETUYHI MeTogu (TepMOAMHAMIUYHUII aHasli3, TEMmIo(pisuyHe MOJeJIOBaHHS,
MaTe€MaTUYHE MOMEJIOBAHHS), OOYMCIIOBAJIbHUI €KCIepUMEHT. Ha OCHOBi INpOBEZEHOr0 TEPMOIMHAMIUHOIO aHaJi3y
pPO3pO6JIeHO HOBUIT KOMOIHOBAaHMI LMK MOHMKYIOYOrO TEpMOTPaHCPOpMATOpa, SIKUil 3abesneuye e(peKTUBHE IEPETBOPEHHS
nifBeneHoi eHeprii (nmepeBakHO y ¢opMi TeIa MaayMBa) B MOTIK TEMJIOHOCIS CUCTEMM TEMJIONOCTavyaHHs! 3 HEOOXiTHUM
TemriepaTypHuM piBHeM (50..900C). ITlinrorosneHa i anpoboBaHa MeTOAMKa i Mporpama YHUCEJBbHOTO JOCHiIKEHHSI po604oro
IIpolLiecy MIOHIDKYI04YOTro TepMOTpaHcpopMaTopa, Ha 6asi sSIKOi IpoBefieHi 6araroBapiaHTHI po3paxyHKU. Ha 0CHOBI po3paxyHKOBUX
ﬂOC]’Ii,H)KeHb BCTaHOBJIEHA 00J1aCTh ONTUMAaJIbHUX MOKA3HUKIB BBHPOHOHOBaHOT CUCTEMU TEIJIOIIOCTAa4YaHHS, BU3HAYEHA 00671aCTh
BUXiTHUX PEXKUMHHUX I1apaMeTpiB, IIO BiAIIOBiae MaKCHMaJbHUM 3HAYEHHSIM KoedillieHTa MmepeTBOpPEHHS i eKcepreTUyHoi
epeKTUBHOCTI; ofiepKaHi NOPiBHIOBAJIbHI [TI0Ka3HUKKM OCHOBHHUX ITapaMeTPiB JOCHiIKyBaHOTO TepMOTpaHc(opMaTopa Ha pi3HUX
po6OYMX PEYOBMHAX B Jiara3oHi PeXXHMiB pOGOTH B SIKOCTI TEIJIOBOTO HACOCY YW XOJIOAWIbHOI MamMHU. Ha OCHOBi #aHux 3a
ONTAMAaJIPHUMU TapaMeTpaMy LUKy TepMoTpaHcpopmarTopa OysI0 CIIPOEKTOBAHO HACTYIHE OOJafHAHHS: PiIVMHHO-TIApOBUI
CTPYMHHHUI KOMIIPECOP, KOH/IEHCATOP, IIEPEOX0JIOKyBay KOHJIEHCATy, BUNIAPHUK, CENapaTop, mifirpisad ppeoHy, BOZOrpiliHui
KoTesl. Pe3ynbraT poOOOTHM MOXXHa BHUKOPUCTATH B PI3HMX Taly3sx €KOHOMIKM Ta CYCIIJIbCTBA: y TEIUIOEHEpreTulli Ta

MIPOMUCJIOBIH TEIVIOTEXHIlli, y KOMYHaJIbHOMY TOCIOAPCTBi TOLIO.
Pedepar (aHra)

The object of the research is centralized and moderately centralized heat supply systems of municipal economy of Ukraine. The
aim of the research is to work out the method of work process numerical computation and to design an outline of power
equipment jet-lowering thermo transformer prototype for effective heat supply systems. Methods of research are theoretical
methods (thermodynamic analysis, thermal physic and mathematical modeling) and computational experiment. On the basis of
the thermodynamic analysis, a new lowering thermo transformer's combination cycle was worked out, which provides effective
conversion of input energy (mainly by way of heat, fuel) in the flow heat supply system coolant with the required temperature
level ( 50...90 °C). The method and lowering thermo transformer work process computational investigation program, on the
basis of which multivariate calculations were made, was prepared and tested. Relying on the calculated research the optimal
characteristics area for proposed heat supply system and operating out parameters area, which correspond to maximum
conversion value and exergic effectiveness were determined; the comparative measures of investigated thermo transformer's
main parameters on various working agents in the range of operating modes as heat pump or refrigerating unit were obtained.
On the basis of the data about thermo transformer's cycle optimal characteristics the following equipment was designed: liquid-
vapor jet compressor, condenser, and condensate after cooler, evaporator, separator, Freon heater, water heating boiler. The
results can be used in various fields of economy and society: in heat-and-power engineering and industrial heating engineering,

in municipal economy etc.
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Iporpama po3paxyHKy IapaMmeTpiB po604yoro nNpouecy TepMOTpaHCHOPMATOPa; Pe3yIbTaTh PO3PAXYHKY €HEPreTUIHUX
MOKa3HUKIB i TEpMOAMHAMIYHUX MTapaMeTpiB LUKy TEpMOTPaHCHOPMATOpPa Ta TEOMETPUYHUX IapaMeTpiB HOTo eJIEMEHTIB.
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