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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 44.31.43
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1. MaTtemaTn4Hi MOZeJli 1 a/ITOPUTMU aHAJII3y Ta YL OCKOHAJIEHHS PEXXMMIB CUCTEM LIEHTPasi30BaHOTO

TEIJIOIIOCTa4YaHHAI

2. Mathematical models and algorithms of analysis and improvement of regimes of centralized heat supply systems

Pedepar:

1. lucepTaliis nmpucBsYeHa MifBUIeHHIO e(PeKTUBHOCTI CUCTEM LIEHTPaJi30BaHOTO TEMJIOTIOCTaYaHHSI IIJISIXOM
yIOCKOHasIeHHs pexkuMiB. CHOPMOBAHO KOHLIENTYalbHi 3acaiy MaTEMaTUYHOTO MOJEJII0BAaHHS iHXKEHEPHUX
Mepex. JloBelleHo, 10 Y Mepeskax i3 HbIOTOHIBCHbKMM HECTHCKYBaHUM CEPEeNOBUIEeM HeOOXiIHO BpaXOBYBaTH 3aKOH
30€peskeHHs IMITyJIbCY Ta BIleplile 3alIPOIIOHOBAHO CIIOCi6 10ro BpaxyBaHHS 3a JOIIOMOIOI0 HOBOTO MTOHSITTS
KoediljieHTa BIVIMBY CYMDKHUX BIiTOK SIK ITapaMeTpa eJIeMEeHTiB Mepexx. OOIPyHTOBaHO (popMy 3anucy
3aMUKaJIBHOTO CIiBBiIHOLIEHHS Ta CTBOPEHO MaTEMaTUYHY MOJIENb BY3J1iB. 3aBISKHU IJbOMY B paMKaX PO3LIMPEHO]
Teopii rigpaBsivHuUX Kijl BAATIOCS a€KBAaTHO BiATBOPUTH TifpaBilidHi XapaKTePUCTUKU IHUPOKOTO KOJIa €JIEMEHTIB, Y
SIKMX BiOYBa€ThCS 3/IUTTS UM PO3/iJIeHHs IOTOKIB (TPiliHUK, €J1IeBaTOPHUI By30J1). 3alIpOIIOHOBAHO CIIOCi0
BpaxyBaHHS SIBUIIA 3MiHU I'YCTHMHU TEIJIOHOCIS Ta IPUMPOLHOrO UUPKYJISILIMHOrO Hanopy. Po3pobsieHo ennny
MaTeMaTU4HY MOJEJb J151 PO3PaxyHKy CUCTEM LIEHTPasli30BaHOTO TEIJIONOCTAYaHHS Ta CUCTEM LIEHTPATIbHOTO

orajieHHs (30Kpema U rpaBitaliiiHux). Po3po6sieHa Mojiesib Y IIepIly Yepry OpieHTOBaHA Ha aHajli3 HEeIPOEeKTHUX



PEXMMIB CUCTEM TEIVIONOCTAa4aHHS Ta OLiHKY iX eHeproeeKTUBHOCTI. 3allpONIOHOBAHO aJITOPUTM ONTHUMI3alLii
IlapaMeTpiB BBiIHUX BY3JIiB 3 BpaxXyBaHHSIM MEPEKHOTO XapaKTepy 3aadi, 10 J03BoJIsIE 3a0e31eYnTy HeoOXiqHNN
piBeHb TEMNI0BOro KOMPOPTY aOOHEHTIB 3a MakcuMizallii epeKTUBHOCTI poOOTH BBiIHMX By3JliB. OOIpyHTOBaHA
CTpaTeris MiCbKOIO €HepreTUYHOro IIJIaHYBAaHHS 3 IOETANHOI0 MOJEPHi3allielo TENJIOBUX BBO/IIB, sIKa 3abe3neuye
MaKCHMaJIbHe CKOPOYE€HHS! CIIOKMBAHHS €J1IeKTpoeHeprii. 17151 IpakTu4Hoi peasisauii po3pobsieHoi B po6oTi
MaTeMaTUYHOI MoJieJli po3pobiieHa Hu@poBa MOJEJb CUCTEM LIEHTPali30BaHOTO TEIJIONOoCTavYaHHsA. O6IPyHTOBaHA
HeOOXiJIHICTb peanizalii Mozeri K nakeTy NPUKJIagHUX Iporpam, po3pobiieHi 3acagy B3aeMoiii Ta o6y 08U

[Iporpam Mnakery.

2. The dissertation is devoted to raising the efficiency of centralized heat supply systems by improving regimes.
Conceptual basis of mathematical modeling of engi-neering networks are composed. It is proved that in networks
with newton incompressible medium it is necessary to consider conservation of linear momentum. For the first
time the way of the account of this law by means of new concept of influence coefficient of contiguous branches
as parameter of elements of networks is offered. A notation of a closing relationship is proved and it is created
mathematical model of nodes. Thanks to it in frameworks of expanded theory of hydraulic circuits was possible to
reconstitute adequately hydraulic characteristics of a wide range of elements in which there is a merge or
separation of streams (the tee-joint, elevator knot). The way of the account of the phenomenon of density's change
of heat carrier and natural circulating pressure is offered. A unified mathematical model for the calculation of
centralized heat supply systems and central heating systems (including gravitational) is developed. An algorithm
for optimizing the parameters of input entries taking into account network character of a problem is offered. This
allows providing necessary level of thermal comfort for the consumers to maximize the efficiency of input entries.
The strategy of urban energy planning with phased modernization of heat entries, which provides the maximum
reduction in power consumption. Digital model of centralized heat supply systems is developed for practical
implementation of mathematical model. The necessity of the model as an application package. Developed
principles of interaction and build applications package.
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