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repenadi Ta CIO>XKUBaHHI

2. Improving the heat exchange processes in the heat generation in low-capacity boilers, its transmission and
consumption

Pedepar:

1. BupilleHo aKkTyaJbHE HAYKOBO-TEXHIYHE 3aBIAHHS TEOPETUYHOrO OOrPYHTYBaHHS I IPAKTUYHOI peanisalii
yIOCKOHAJIEHHS TEIJIOBUX PEKUMIB 00J1aiHAHHS 17151 BUPOOHUIITBA, [lepeayi Ta CIIOXKUBaHHS TEeIJI0BOi eHeprii 3
METOIO IiIBUILIEHHSI PiBHS €HEPreTUYHOi e(peK-TUBHOCTI IPOLECIB TEIJIONIOCTAa4YaHHsI i TENJIOCIIOKMBAHHSI.
BusHaueHa CyKyIHiCTbh T€OMET-PUYHUX i PEKUMHUX XapaKTEPUCTHUK )XapOTPYOHUX KOTJIiB MaJjloi IIOTY>KHOCTI, $IKi
BIUIMBA-IOTh HA MPOL,EC BUPOOHMUILITBA TEIJIOBOI €HEPTii, 1110 103BOINIIO YIOCKOHAINTH METOJUKY PO3PAXyHKY
KoediljieHTa Tenonepeaayi Bif razis 4o TEMJIOHOCIS y TPYOHOMY ITyuKy. TakoX, 3 ypaxyBaHHSM LIbOTO,
YIOCKOHAJIEHO ra30BUil NaJIbHUK 3 IPUHLIMIIOM IITYYHOI 6araToCTpPy-MMHHOI TypOyJli3allii IOTOKy ra3y npu
nepeMilryBaHHi 3 NOBIiTpsIM. PO3po6ieHa KOMIT'I0Tep-Ha MOZEJIb PO3PAXYHKY ITOKa3HUKIB poboTu ITII 3

aBTOMAaTHUYHUM PeryJIl0BaHHIM TeMIlepa-TypH, BUTPATH i 4acy nojadi TerygoHOCis Ipy CUCTeMi TerJIoNoCTayaHHs! 3



ITTI, 110 [03BOJISIE MigBULIUTY TOUHICTh PO3PaxXyHKiB pEaJIbHUX | HOPMATUBHUX TEIJIOBUX BTPAT 0 OyINHKAxX
SKUTJIOBOTO paiioHy. OTpuMmaHi 3a ii ;ornomoroi QyHKIiOHaNbHI 3a71€KHOCTI (BUTPATH TEI-JIOHOCIS Ha OIajieHHs Ta
nepenagy TeMIeparyp BoAX y IEPBUHHOMY i BTOpUHHOMY KOHTypax ITII Big Temneparypu Bogu tl B JiHii, mo
[0JIa€; TEMIIEPATYP BOAM HA BXOJi Ta BUXOZi BTO-pUHHOTrO KOHTYpY ITII Ta BTpaT TenuoBoi eHeprii B IpsIMOMY i
3BOPOTHOMY TPYyOOIIPOBOAX Bifl TEMIIEPATyPH 30BHILIHBOTO MOBITPS tI1) JO3BOJIWIN PO3PaxyBaTH l1apaMeTpu
paujioHanb-HOro crocoby opranisatii po6otu ITI1 g5 3a6e3nedyeHHs 3aJaHUX NTapaMeTpPiB TEIJIOHOCIs BiIOBiIHO
[0 BUMOT JIil0YMX HOPM i IpaBuJI opraHisauii onasenH i I'BII npu nepeseneHHi KOTEJIbHI HA CUCTEMY
TeNJIONOCTa4aHH4 3 BUKOpUCTaHHSM ITTI. BcTaHOBJIEH] 3a71€5KHOCTI CTPYKTYPU KOHBEKTUBHUX MTOTOKIB B
MIpUMIlIEHHi Bif 10ro po3mipiB Ta MiClig 3HaXOIKEHHS TEIJIOBOTO JXKEpea AJ1sl Pi3HUX CXEM OIajieHHS Ha OCHOBI
CYyMiCHOT'O BUKOPUCTaHHSI pO3Pa-XyHKIB 3arajlbHOr0O TENJI0O0O0MIiHY i pe3yJbTaTiB 0OpOOKM JaHUX iHCTPYMEHTAIbHUX
BMMIipIO-BaHb TEIJIOBOTO CTaHy. T€OPETUYHO OOI'PYHTOBAHO i IPAKTUYHO MiATBEPIKEHO, 110 BUKOPU-CTaHHS
IVHAMiYHOTO OHOBJIEHHS 6a3 JAHUX iIHCTPYMEHTA/IbHUX i JOKYMEHTAJIbHUAX OOCTE-3KE€Hb 00'€KTiB TEIJIONOCTAYaHHS
3 IO AJIBLIOIO IHTETPalli€l0 pe3yJIbTaTiB iIHCTPYMEHTAIbHUAX BUMIPIB Ta MAaTEMAaTUYHOTO MOZEJIIOBAHHS JO3BOJISIE

HiABUILMTY TOYHICTh PO3paxyHKiB (Pak-TUYHOI'O €HEPTrOCIOXKUBaHHs Ha 7-10%.

2. Relevant scientific and technical tasks of theoretical study and practical implementation of improvement in
thermal condition of the equipment for the heat generation, transmission and consumption to increase the energy
efficiency of heat supply and heat consumption proc-esses have been solved. A set of geometric and operational
characteristics of fire-tube low-capacity boilers affecting the heat generation process has been defined, which
enabled to im-prove the method for calculating the heat transfer coefficient from gases to heat transfer agent in
the tube bundle. In addition, gas burner with the principle of artificial multi-jet gas flow turbulization in mixing
with air has been improved in view of the above. Computer model for calculation of performance of IHP with
automatic control of heat transfer agent temperature, consumption rate and supply time in open heating system
has been developed that enabled to more accurately calculate actual and normative heat loss in residential area
buildings. Func-tional dependencies (heat transfer agent consumption rate for heating and water temperature
gradient in the IHP primary and secondary circuits from water temperature t1 in feed line: IHP secondary circuit
inlet and outlet water temperature and heat losses in the feed and return pipe from ambient temperature tm)
obtained using it enabled to calculate the parameters of the most preferred mode of IHP operation to ensure
specified heat transfer agent parameters in accor-dance with the existing rules and regulations of heating and hot
water supply with the boiler house switch from a closed to an open heating system. Dependencies of the
convective flow structure in a room on its size and heat source location for various heating schemes have been
established based on the joint use of the general heat transfer calculations and the results of thermal state
instrumental measurement data processing. It has been proved theoretically and confirmed practically that the
use of dynamic updating of heat supply facility instrumental and documentary audit databases followed by the
integration of the instrumental measure-ments and mathematical modeling results enables to improve the
accuracy of calculations of actual energy consumption by 7-10%.
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