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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHS eHepProoumagHuX 3ax0iB [1J1s1 iHKEHEPHUX CUCTEM OYZiBesb 3 METOIO MiJBUILEHHS iXx €(PeKTUBHOCTI

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of energy saving measures for buildings’ engineering systems in order to increase their efficiency

PedepaT ykpaiHCbKOIO:

[IpoananizoBaHO KOHCTPYKLii MOIY/IbHUX OyANHKIB Ta 3alIPOIIOHOBAHO TUMOPSA], AJIs1 Pi3HUX ITOTPED, a came:
MOJYJIb-MOTEJb, MOYJIb-KOTEX, MOAY/Ib-Ka3apMa, MOy Ib-iasbHS Ta MOAY/Ib-ambysaTopis. OTpumani
IOCJIiIPKEHHS TO3BOJIMIIA BCTAHOBUTHU ONTMMAJIbHUI THUII TA TOBILIMHY TEIJIOBOI i30JI41ii 3a JOIIOMOI 00
6araToKpUTepiasbHOro aHaidy. Llei nigxiz BpaxoBye pi3HOMaHITHI KpUTEPIi, Taki K TEMJIONPOBiIHICTS,

e eKTUBHICTb i30J111ii, BAPTICTh MaTepiaJiiB Ta iHIi (paKTopH, IO JO3BOJINUTh 3MEHIINTH €HEPrOCIIOKUBAHHS
OyniBJi, miaBULIMTH KOMOPTHICTh IPOXUBAHHS Ta 3HU3UTH BUTPATU Ha OIaJIeHHS Ta KOHINLIOHYBaHHS
IIpUMillleHb. YIOCKOHa/IEHO (Pi3n4Hy i MaTEMaTUYHY MO/IEJb Ta 3iliICHEHO MOJEJIIOBAaHHS TEIJIOBUX IIPOLIECIB Y
TepMOCU(POHHOMY KOJIEKTOPI B pEXXUMI OTIaJIeHHS, BEHTUJIALI] Ta OXOJI0A>)KEHHS. 3alIpOIIOHOBAHO KOHCTPYKILi0
30BHIIIHBOTO 3aXUILEHHS MOZYJIbHOTO OYIUHKY i3 iMIIJIEMEHTOBAHOT'O B HBOTO TEPMOCU(POHHOTO KOJIEKTOpa
niaTBepAuIIa CBOI e(PEeKTHBHICTh Ta MOXKJIMBICTh BUKOHYBATH QYHKIIii JOaTKOBOTO TEIJIOBEHTUIISILIIIHOTO
IIPUCTPOIO [JI51 CUCTEM 3a6e3eYeHHs HEOOXiNHUX NapaMeTPiB B IPUMIILIEHHSIX MOAYJISL. [lJ1s1 pesKUMy OIajleHHs
MaKCHMaJlbHa TEIJI0Ba MOTYXHICTh 3adikcoBana Ha BigmiTni Q= 537 BT npu ToBIMHI NOBITpsiHOrO npommapky 0=100
MM Ta IUIoLi BUXigHUX OTBOPIB F= 0,056 m2. [l pexkuMy BeHTWJISIL{i MaKCUMaJsbHa TEIJIoBa MOTY>KHiCThb
3adikcoBana Ha BigmiTui Q= 662 BT npu ToBIKHI NOBiTpsiHOTrO npouapky 0=100 MM Ta M0 BUXiIHUX OTBOPIiB F=
0,056 m2. [I7151 pexXMMY OXOJIOJPKEHHSI MaKCUMaJlbHa TeII0Ba (0X0JI0AKyBajibHA) MOTYKHICTb 3apikcoBaHa Ha
Bigmithi Q= 388 BT npu ToBmMHI NOBITpsIHOTO Npomapky 0=100 MM Ta noi BUXigHUX oTBOPIB F= 0,056 Mm2.
[TpoananizoBaHo oTpuMaHi rpadiyHi 3a1€XKHOCTI, BCTAHOBJIEHO, 110 JJIsSi TEPMOCHU(POHHOTO KOJIEKTOPA [IOLiIbEHO

3aCTOCYBaTH BEHTUJIAILINHI IpaTKy 3 mouelo B Mexax 0,05...0,06 m2.

Pedepar aHIJIiHCBKOIO:

The construction of modular houses has been analyzed, and a range of module types has been proposed to meet
various needs, namely: module-motel, module-cottage, module-barracks, module-dining hall, and module-clinic.
The conducted research allowed for determining the optimal type and thickness of thermal insulation using a
multi-criteria analysis. This approach takes into account various factors such as thermal conductivity, insulation
efficiency, material costs, and other aspects, which will help reduce the building's energy consumption, enhance
living comfort, and lower heating and air conditioning costs. The physical and mathematical models have been
improved, and the thermal processes in a thermosiphon collector have been simulated under heating, ventilation,
and cooling modes. The proposed design of the external protection of the modular house, incorporating a
thermosiphon collector, has proven its effectiveness and its ability to function as an additional thermal ventilation
device for maintaining the required indoor conditions. For the heating mode, the maximum thermal power was
recorded at Q = 537 W with an air layer thickness of o = 100 mm and an outlet area of F = 0.056 m2. For the
ventilation mode, the maximum thermal power was recorded at Q = 662 W with an air layer thickness of 0 = 100 mm
and an outlet area of F = 0.056 m2. For the cooling mode, the maximum thermal (cooling) power was recorded at Q
= 388 W with an air layer thickness of o = 100 mm and an outlet area of F = 0.056 m2. The obtained graphical
dependencies were analyzed, and it was established that for the thermosiphon collector, it is advisable to use
ventilation grilles with an area ranging from 0.05 to 0.06 m?.
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