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2.4.5. JHepreTUYecKre CUCTEMbBI U KOMIIJIEKCHI (TEXHUYEeCKHe HayKH)
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AnHomayus. Kpatinuill Cesep uzpaem 8ajxcHyl poab 6 pasgumuu Cmpadbl 8 Yacmu obecheyeHusl
9KOHOMUYecKolU U 3Hepzemu4eckoll 6esonacHocmu nymem 0o6bI4U N0/1e3HbIX UCKONAeMblX, MONAUSHBIX 3anacos U
m.o. B ces3u c samum akmyasibHoll 3adavetl s18.17emcs nogbluleHue 3¢ pekmusHoCmu sHep2emu4eckux cucmem ¢ ux
3HAYUMEAbHLIMU 3aMpamaMmu HA CMPoOUMenbCmeo U 3KCNAyamayur 8 Cyposvblx KAUMAmu4eckux ycao8usix. B
6ydywem 0CO6EHHO aKmMya/abHblM MO}Cem cmambs mMexXHO/02Usli UHME2pUPOBAHHBbIX CUCMeM menao- U
xonodocHabxcenuss (MCTX), nosviwarwas 3sHepzemuyeckylo 3ggekmusHocmsb cucmem ¢ KOMOUHUPOBAHHOU
8blpabomkoll 3,1eKmpo-, mensio- U X0/1000CHAONCEHUST U CHUNXCAOWAsl KO1u4ecmeo 8pedHblx 8blbpocos. [Iposedero
uccsedosarue ocobeHHocmell nocmpoeHuss mpy6onposodHoll yacmu HCTX e ycaosusx Kpaiinezo Cesepa.
IIpedaosceHbl mpu cxemol pacnpedeaumensHvlx mpy6onposodHsix cucmem UCTX 045 npumeHeHUs1 8 yCaA08USIX
Kpatinezo Cesepa, onucambl ux omau4usi om cxem 8 Egponelickux cucmemax. BbuinosHeHbl codepycamenvHasn U
Mmamemamu4eckass NOCMaHo8Ka 3aday ModeauposaHust U NpoekmuposaHuss mpy6onposodHuix cucmem HUCTX s
ycaosusix Kpatinezo Cegepa ¢ pe3ako KOHMUHEHMAAbHbIM KAUMAMOM C Kpuo/aumo3oHoll. [IposedeHbl pacyemvl 0415
paspabomaHHbix cxem HA hpumepe Keapmasaa 167 z2opoda fAxkymcka. Pesysibmamoel pacuemos nokasaau
pabomocnocobHocmMsb pa3pabomaHHbix cxem 045 eHedpeHust UCTX 6 ycaosusix Kpatinezo Cesepa ¢ kpuoaumo30Holl.

Kawuesnle c08a: unmezpupogaHHvle 3HepzemuyeckKue CUCmeMbl, UHMeZpuposaHHble CUcmembsbl menao- u
Xxo0/1000cHabx)ceHUsl, mMpy6onposodHble cemu, YeHmpaau308aHHoe X01000CHabxceHue, 2udpasauveckue pexcuMbl,
npoekmuposaHue mpy6onpogodHol cemu, MHO20/1emHeMep3./1ble 2pyHMbl
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THE FEATURES OF PIPELINE CONSTRUCTION OF INTEGRATED HEATING AND
COOLING SYSTEMS IN THE FAR NORTH WITH PERMAFROST

Abstract. The regions of the Far North are important in the development of the country to ensure economic and
energy security through the extraction of minerals, fuel reserves, etc. Therefore, increasing the efficiency of energy
systems with their huge costs of construction and operation in harsh climatic conditions is an important task. In the
future, the technology of integrated heating and cooling systems (IHCS), increasing the energy efficiency of systems
with combined cooling, heat and power and reducing greenhouse gas emissions, may become especially relevant.
This paper investigates the features of constructing pipeline systems of IHCS in the Far North conditions. Three
schemes of IHCS pipeline systems for implementation in the conditions of the Far North are proposed, their
differences from the schemes in European systems are described. The formulation of the problems of modeling and
designing pipeline systems in the conditions of the Far North with hot summer and cold winter with permafrost is
performed. Hydraulic calculations were performed for the developed schemes using the example of district 167 of
Yakutsk. The calculation results showed the efficiency of the developed schemes for the implementation of IHCS in the
conditions of the Far North.

Keywords: integrated energy systems, integrated heating and cooling systems, pipeline networks, district
cooling, hydraulic regime, pipeline network design, permafrost soils
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