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2. Models and methods of computer simulation of heat transfer processes in passive heating systems.

Pedepar:

1. V po6oTi mocnimkeHo TeopeTUYHi OCHOBYU IPOLIECiB Teronepenayi: TErjaonpoBiAHOCTI, KOHBEKII,
BUIIPOMIHIOBAaHHS, TEIJIOEMHOCTI. 1711 KOXKHOTO 3 IIPOLECIB, Y X041 pO60TU, CTBOPIOETHCSI MATEMATUYHO
OOI'PYHTOBAHUII IPOrPaMHUI GJIOK. I3 CyKyIMHOCTi TaKUX 6JIOKiB YTBOPIOETbCSI CUCTEMA, JOCTIIKEHHS SIKOi € METOI0
BUKOHaHHS po6oTu. XKutosa OyiBiis, a TAKOX, TACUBHA CUCTEMA OMNAJIEHHS B Hill, PO3IJISa€ThCs B POOOTI SIK
00'€KT MOJIEJIIOBAHHS Ta JOCJIIKEHHS 3 TOUKM 30PYy TEIJIOBUX MIPOLIECIB, 110 BiI0yBaIOTHCSl BCEPEAVHI.
[IpencraBieHi CTPYKTYPHI CX€MU OKPEMUX CKJIAJIOBUX AOCJIIPKyBaHOI CUCTEMHU, IO CKIIAJAIOTHCS 3 OJIOKIB, KOXKEH
i3 IKMX NIPEJCTaBJIsIE OKPEMUI ITPOLIEC TEIIoNnepenadi. PO3ryIssHyTO METOIM LOCIIIPKEHHS [TPOLIECIB
TeIIonepeayi, o akTUBHO BUKOPUCTOBYIOTh KOMITIOTEPHI CUCTEMU: METOJ], KiHL]€BUX €JIEMEHTIB, KiHLIeBUX
pi3HuLIB, KiHIIEBUX 06'€MIB, a TAKOX, iIHKEHEPHI METOAM, 30KpPEMa, MEPEXY TePMIYHUX oropiB. [IpoaHanisyBaBmu
repeBarv Ta HeJ oKy BCiX METO/IB, BUPIIIEHO YaCTKOBO IHTETPYBATU IIEPEBATY YMCJIOBUX METOLIB Y MEPEXKI

TEIJIOBUX OIIOPiB Y HOBOMY PO3PO0JIEHOMY METOJ 171 PO3PaXyHKY TEIJIOBUX XapaKTePUCTUK OYyIiBIi.



[Ipo1eMOHCTPOBAHO CTBOPEHHSI HOBOTO METOAY [IJIs1 PO3PaXyHKY TEIJIOBUX Ta €HePreTUYHUX XapaKTepPUCTUK
Oy[iBJIi 3 MACMBHOIO CUCTEMOIO OTlajieHHsl. [JaHui MeToJ, € IOEIHAHHSIM YUCJIOBUX Ta IHKEHEPHUX METOIiB
PO3PaxyHKYy, 110 03BOJIsI€ HOMY MaTy BUCOKY MIBUJKICTb Ta TOYHICTh BUKOHAHHS OOYMCIIEHD, @ TAKOXK, OTPUMATH
MO>KJIMBICTb JOCJIiIKEHHSI CUCTEMU Ha [IEBHOMY, KODOTKOMY Bif[pi3Ky yacy i 06auuTH NepeBaru i HeloiKu
CHACTEMMU NPU 3aJaHUX BXiIHUX YMOBax. YCepenyrHi MeTOy II0Ka3aHa CXeMa ONTUMI3allil 1apaMeTpiB MacuBHOI
CHCTEMHU OIaJIeHHS 3a IOKa3HUKaMU eHepreTuyHux norpeb 6yzisii. [lokazaHo peasizalilo KOMIT'IOTEpHOI MOJiei 3a
ZOTIOMOTO0I0 MOBHU ITporpamyBaHHs «Python». [TosscCHEHO BUKOPUCTaHHS Ta MOPSII0K BUKJIMKY BCiX HEOOXiIHUX
pyHKIiN.

2. The paper examines the theoretical foundations of heat transfer processes: thermal conductivity, convection,
radiation, heat capacity. For each of the processes, during the work, a mathematically justified program block is
created. A system is formed from the set of such blocks, the study of which is the goal of the work. The residential
building, as well as the passive heating system in it, is considered in the work as an object of modeling and
research from the point of view of thermal processes occurring inside. Structural diagrams of individual
components of the studied system consisting of blocks, each of which represents a separate heat transfer process,
are presented. The methods of research of heat transfer processes that are actively used by computer systems are
considered: the method of finite elements, finite differences, finite volumes, as well as engineering methods, in
particular, a network of thermal resistances. Having analyzed the advantages and disadvantages of all methods, it
was decided to partially integrate the advantages of numerical methods in the network of thermal resistances in
the newly developed method for calculating the thermal characteristics of the building. The creation of a new
method for calculating the thermal and energy characteristics of a building with a passive heating system is
demonstrated. This method is a combination of numerical and engineering methods of calculation, which allows it
to have high speed and accuracy of calculations, as well as to get the opportunity to study the system in a certain,
short period of time and see the advantages and disadvantages of the system under the given input conditions.
Inside the method, a scheme for optimizing the parameters of the passive heating system according to the
indicators of the energy needs of the building is shown. The implementation of the computer model using the
"Python" programming language is shown. The use and order of calling all necessary functions is explained.
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