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Pedepar:

1. Incepralist NpUCBsY€HA BUPILIEHHIO aKTyaJlbHOI IPO6JIEMU BIIPOBAIKEHHS iHTETPOBAaHUX CUCTEM
[I€PEPUBYACTOr0 TEIJIONIOCTAYAHHS 3 PalliOHAJIbBHUM BUKOPUCTAHHSM IoTeHuiany BJIE, akyMyJIsITOpiB TEIIOTH,
CHCTEM OI1aJIeHHs], IKi BUKOPUCTOBYIOThCS 17151 GOPCYBaHHS PEXXUMY HAATOIlY, 3 yPaXyBaHHSIM PEKUMHO-
eKCIulyaTalillHMX XapaKTepUCTUK Ta PiBHS TepMOMOJiepHi3alii 6yziBesb. PO3p0o6ieHO KOHLEILiI0 iHTerpoBaHoi
CUCTEMU MEPEPUBYACTOrO TEIJIONOCTAYaHHS 3ATHOI 3aMiCTUTH TPAAMLIVHI BUIY [1AJIMBA, IO A€
eHepro36epirarounii egpexr. CTBOPEHO MiJIOTHY YCTAaHOBKY II€PEPHUBYACTOTO TEIJIONIOCTAYaHHSI [1J1s [TepeBipKU
aJIeKBaTHOCTI 3aIIPOIIOHOBAHUX MOZEJIEN CUCTEMU. 3aIIPOIIOHOBAHO MAaTEMATUYHY MOJIEJIb IHTETPOBAHOI CUCTEMU
[IepepUBYACTOr0 TEIVIONOCTAYaHHS AJ1 OyAiBesb FPOMAJICbKOrO IIPM3HAYEHHS], 1[0 3HANMIIIA €KCIIEPMMEHTAJIbHE
MiITBEPIKEHHS Ha AiI0Yill MiJIOTHIN yCTAaHOBL, BIIPOBAKEHIN B HaBYaJIbHOMY KopIryci N210 OHITY.

3aIpoIOHOBAaHO palliOHAJIbHY TEIJIOBY CXEMY IHTETPOBAHOI CUCTEMU NIEPEPUBYACTOrO TEIJIONOCTAYAHHS, B 4Kil



YCYHYTO SIBUILI€ HEIOBUKOPUCTAHHS TEXHIYHOro noreHniany BIE. 3aiponoHOBaHO MaTeMaTUYHy MOZEJb TUHAMIKI
HarpiBy Oy[iiBesib TPOMaJICbKOTO NPU3HaYeHHs Pi3HOro PiBHS TEPMOMOJIepHI3allii, e 3HalIa eKClleprUMeHTaJIbHe
IiATBEPAKEHHS ifies NOLiIbHOCTI I0€IHaHHS MaJjlo- i BUCOKOIHepLiMHUX [IpoLeciB GOPCyBaHHS PEXXUMY HaATOIY,
IO [103BOJII€ 3MEHIIUTYU MAaKCHMAaJIbHY MOTY>KHICTh FEHEPATOPA TEIJIOTU CUCTEMH 32 PAXyHOK palliOHaJIbHOTO
BUKOPUCTaHHA AK, KOJIM B HEpOOOUMX PEKMMAX 'eHepaTop TEIUIOTU IPalLjl0€ BUKIIIOYHO HA 3apsIKy aKyMYJIsITOpa, a
IIPU PEXXUMI HafToIly TemrepaTypHuil noreHuian AK komneHcye nikoy TernsoBy noTyxHicTs ICAIIT (ekoHOMis
nanuBa cTaHoBUTH 10 %). BcTaHOBIIEHI pallioOHaNbHI YMOBU peaiisaliii cuCTeMU 3 aKyMyJISITOPOM TEIJIOTU 3a
KpUTEPieEM MaKCUMAaJIbHOI BEJIMYMHY aKyMYJIALIHOTO IIapaMeTpy 3aMillleHHS MTOTYKHOCTI TPaAULIiMHUX
re"epaTopis Tennotu (50 %) Ta BUBHAYEHO pallioHalbHi YMOBU BUKOPUCTAHHS CUCTEMHU 3 TEIIJIOBUM HACOCOM, IO
BiIKpMBae€ [0JaTKOBi MOKJIMBOCTI €eKOHOMIi TpaauLiiHux eHepropecypcis (15 %) i nigsuienHs edexrusHocti TH B
yeprosomy pexxumi (10 %). BusHaueHo BIJIMB PiBHSI TEPMOMO/JIEPHI3allii Ha €(PEKTUBHICTbh CUCTEMU N1IEPEPUBYACTOrO
TEIJIONOCTa4YaHHs 00’€KTiB IPOMaJICbKOTO IPU3HAYEHHSI Ta OCOOJIMBOCTI BUKOPUCTAHHSI KOMOGIHOBAHO]
TEeTI0i30Is11ii, 8 TAKOK OCOOJIMBOCTiI BUKOPUCTAHHSI BUCOKOIHEPUIMHUX Ta HU3bKOIHEPLIMHUX ITPUCTPOIB IJIs
(dopcyBaHHS PEXUMY HaZATOIly, 1O JO3BOJIsIE 3MEHIIATH HOTO TPUBAJIICTD Oisbllle, HDK B 3 pa3u. BcTaHOBIEHO
YMOBU Bi]MOBH BiJi 4EPTOBOTO PEKUMY, 10 JO3BOJISIE AOCSATTHU NOJATKOBOTO 3aommamkeHHs eHeprii (10 %). Ekonomis
eHepropecypcis 3a paxyHoK BrpoBaakeHHs ICAIIT y nopiBHSIHHI 3 6a30BMM BapiaHTOM TEIJIONIOCTavYaHHi Bif

ra3oBoi KOTeJbHi ckiaia 6insa 40 %.

2. The dissertation is devoted to the decision of the actual problem of implementation of integrated systems of
intermittent heat supply with the rational use of the potential of different renewable energy sources (RES), heat
accumulators, heating systems that are used to push the over-the-top mode, taking into account mode-
operational characteristics and level of thermo-modernization of buildings. The conception of an integrated
system of intermittent heat supply that can replace traditional fuels and gives a significant energy saving effect is
developed. The pilot installation of intermittent heat supply for the educational establishment was created,
allowing validate the adequacy of the proposed models of the system. The mathematical model of the integrated
system of intermittent heat supply for public buildings is proposed. This model is confirmed experimentally at the
pilot installation, which is been operating during two years in one of the educational buildings of Odessa National
Polytechnic University. The rational heat circuit of the integrated system of intermittent heat supply is proposed,
in which the underutilization of the technical potential of RES is eliminated. A mathematical model of dynamics of
room heating for office buildings is purposed, with the account of level of their thermo-modernization. The
adequacy of this model is confirmed experimentally. In addition, the feasibility of combining low- and high inertial
thermal processes for push the over-the-top mode is confirmed theoretically and experimentally. All specified
allows to reduce the maximum power of the heat generator of integrated system of intermittent heat supply due
to the rational use of the heat accumulator. Namely, in non-operating mode, the heat generator works exclusively
for charging the heat accumulator, further the temperature potential of heat accumulator is used to compensate
for the peak thermal power of the system during the over-the-top push mode. In real conditions of operation of
the system the economy of the fuel is equal 10%. Rational conditions for the implementation of the system with
heat accumulator with use of the criterion of maximum value of accumulation parameter for displacement of
power of traditional heat generators is proved by theoretical and experimental way. Rational conditions of use of
heat pump in intermittent heat supply system are defined which opens the additional possibilities for saving of
traditional energy (up to 15%) and leads to improving the efficiency of heat pump in standby mode (up to 10%). The
influence of level of thermo-modernization of the building at the efficiency of intermittent heat supply system for
office buildings and educational institutions is determined. The peculiarities of use of combined thermal insulation,
high- and low-inertia devices for pushing the over-the-top mode which reduces duration of mode more than 3
times are established The peculiarities of use of combined thermal insulation and high- and low-inertia devices for
pushing the over-the-top mode, which reduces its duration more than 3 times, are established. In addition, the
conditions for refusal from the regular mode, allowing to achieve additional energy savings (up to 10 %), is
substantiated. Energy saving due to implementation of integrated system of intermittent heat supply comparing
with basic heat supply mode from the gas boiler is about 40 %.
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