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2. Energy processes in ventilation system cross-flow recuperative heat exchanger

Pedepar:

1. Incepranjifina po60Ta IPUCBAYEHA aHAJIi3y €HePreTUYHUX NPOLECIB B IEPEXPECHOIVIMHHUX PEKYIIEPAaTUBHUX
MEMOpaHHUX TEIUIOYTUJIi3aTOpaxX CUCTEM BEHTWIISILIL AJ1s1 KIIIMaTUYHMX YMOB YKpaiHu. [IpoBeleHo MaTeMaTUu4He
MOJIeJIIOBaHHSI MPOILIECiB TEIUIOBINayi Mpu 1aMiHapHIN Teydii a7 miTMHANX KaHamiB 6e3 i 3 ope6GpeHHsIM
TPUKYTHOTIO i KBaIpaTHOTO NONIEPEYHOro nepepiszy. Po3apobseHo METOIUKY PO3PaxyHKY JIOKaJIbHOTO TEIMJIOBOTO
IIOTOKY 3 YPAaxXyBaHHSM 3MiHHOI TEMIIEPATYPU CTiHKY, 1O € XaPAaKTEPHUM [1JI IEPEXPECHOTO0 IJIVHY. Y ZOCKOHATIEHO
MOJIeJIb J1J1 IPOLECIB TEIJIOMAacOOOMiHY B II€PEXPECHOIIJIMHHOMY PEKyIepaTUBHOMY TEIJIOOOMiHHUKY 3
ypaxyBaHHSM IIPOLECIB KOHEH CAllil i yTBOPEHHS iHEI0, B TOMY YMCJIi PO3BUTOK LIMX IIPOLECiB B yaci. [IpoBeneHo
€KCIIEPMMEHTAJIbHE OCIIiI)KeHHsI KoeillieHTa IapONPOHUKHOCTI MeMOpaHu Ha OCHOBI IPaBiMETPUYHOTO METOTY.
Ha ocHOBI excriepuMeHTaIbHUX JaHUX Oy PO3PaxoBaHi cepeniHi KoedillieHTH eHePreTU4HOI €PeKTUBHOCTI

CHCTEMHM [IJIS1 OTIAJIIOBAJIBHOTO i JIITHBOTO MEPiofliB TPy eKCITyaTalii B peaJbHuX NOrogHuX ymoBax M.Kuesa.



[IpoanamnizoBaHi MOKJIVBI [IEPETOKM BCEPENMHI YCTAaHOBKMU i TPOBEEHA KOPEKLif AOCHIHUX AaHuX. [IpoBeneHo
aHaii3 BUOOpy i ocepeiHEHHS METEOPOJIOTIUHMX JAaHUX JJIsl EeHepreTUYHUX PO3PaxyHKiB CUCTeM BEHTUJISLII 3
TEIUIOyTUJIi3ali€l0. Y OCKOHAJIEHO METOIUKY ITPOBEIEHHS TEXHIKO-€KOHOMIYHOTO aHaJli3y [ ONaI0BaJIbHOTO
CE30HY Ta JIITHLOTO nepiony. [IpoBeeHO TOBrOCTPOKOBMIA €KCEPreTUYHUM aHaJli3 TeIJIOyTUIi3aTopa i yCTaHOBKU B
LIi7IOMYy Ha OCHOBI TUIIOBOT'O MeTeOopoIoridyHoro poky IWEC mig m.Kuesa. [IpoanasnizoBaHO CKJ1a[10Bi IMTOMOI

eKceprii 171 onasyoBaJIbHOTO i JIITHPOTO MepioAiB i KoedillieHTU eKCepreTU4YHoi e(PeKTUBHOCTI.

2. Thesis is devoted to the analysis of energy processes in the cross-flow heat exchanger membrane recuperative
ventilation systems for the climatic conditions of Ukraine. Mathematical modeling of heat transfer in laminar flow
for parallel plates channels with and without fins of triangular and square cross-section is carried out. A method of
local heat flux calculating with the variable wall temperature, which is typical for cross-flow, is proposed. Model
for heat and mass transfer processes in the cross-flow heat exchanger is improved, considering condensation and
frost formation processes, including the development of these processes in time. An experimental study of the
membrane water vapor permeability coefficient is done on the gravimetric method basis. Using experimental data
average energy efficiency coefficients are calculated for heating and summer periods under real weather
conditions in Kiev. Possible short-circuits inside the unit are analyzed and the correction of experimental data is
performed. The analysis of meteorological data for energy calculations of ventilation systems with heat recovery
selection and averaging is done. Methodology for conducting a technical and economic analysis is improved for
heating and summer periods. A long-term exergy analysis of heat recovery unit and whole ventilation system is
carried out on the basis of typical meteorological year IWEC for Kiev. Specific exergy components for heating and
summer periods and exergy efficiency coefficients are analyzed.
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