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Anomayis. ¥ cmami po3ensinymo camopezynosaibha cucmema menionoCmayants 6i0 iHOUGIOyaibHUX Meniosux nyHKmie 3
AKYMYIAMOPHOIO YCIMAHOBKOIO | MeNnI00OMIHHUKAMU 3MILOBUKOBO20 MUNY 0I5 HE3ANEICHUX CUCTEM ONALeHHs. Ma 2apai020
6000nOCMayanHs. BUKOHAHO NOPIGHAHHA 080X KOHCMPYKMUBHUX MoOenell MeniooOMIiHHUX anapamie Ond cucmem
iHOUBIOYaNbHO20 MENIONOCMAYAHHA: 3 NAPANETbHUM MA  HOCTIO08HUM PO3MAWLYEAHHAM 3MillouKie. [nd yboeo
BUKOPUCIMAHO PO3PAXYHKOBO-MOOen0sanvHull komniekc Ha 6azi CFD-mooentosanns. Hagedewi ymosu mooenosanns. Y
pe3yibmami 6USHAYEHA ONMUMATLHA KOHCMPYKYIA O OOCACHEHHS MAKCUManvHoi mennonepeoaui. Ilokaszano, wo npu
00HAKOBUX NAPAMEmMPAX WUOKICMb HAZPIY MENJIOHOCIA 2apsyol 600U Npu NOCIIO0BHOMY PO3MAULYEAHHT 3MILOBUKIE GULye
3a805KU 0€31n0CcepeonboMy KOHMAKMY 3 HePEUHHUM MEeNI0HOCIEM. Y MeniooOMiHHUKY 3 HOCTIO0BHUM DO3ZMAULYBAHHAM
3MITOBUKIE OAKA-AKYMYAAMOpa Moodice 6ymu RpuliHamum Oinbuioco 00’ emy Hidic Ol NApanreibHO20 PO3MAUWYEAHHS, WO
Ccmabinizye memMnepamypHull pexcum 2apsioi 600u.

Kurouosi crnosa: meniooomiHHUK 3MIi€8UKO8020 MUNY, KOHCIMPYKYIi 3 NaApaieibHuM ma nociioo8HUM

PO3MAULY8AHHAM 3MILOBUKIB, MOOETI0BAIbHULL KOMNILEKC.

Beryn. PozBuTok i BJIOCKOHAJICHHS
eHeproe(heKTHBHUX TEXHOJIOTIH Y Cy4acHUX TeIIo-
OOMIiHHMX CHUCTEMax, IO CKIIAJAOThCS 3 BEIHUKOL
KIJIBKOCTI IMIJACHUCTEM 1 3B SI3KIB MK HHMH, Oararo
B YOMY CTPHMYETBHCSI BIJICYTHICTIO METOJIB PO3-
PaxyHKy 1 Cy4aCHHUX KOMIT IOTEPHHUX KOMILIEKCIB,
10 J03BOJIIOTH aJIeKBATHO POTHO3YBaTH CTaH Ta-
KHX CHUCTEM Yy BChOMY /iala30Hi HaBaHTaXCHb
oOnaHaHHS.

AKTyaJbHicTh gociaimkenns. [lepenik HeBH-
pilIEHNX MATaHB MO0 BIOCKOHAICHHS CUCTEM Te-
TUTONIOCTa4aHHsl BUMAara€ IPOBEACHHS HayKOBUX
JIOCITIIPKEHD 1 pO3pOOKH PEKOMEHAIH IS iXHBO-
IO MPAKTUYHOTO 3aCTOCYBaHHSA. TOMY TiABHUIICHHS
eexTuBHOCTI pOOOTH ¥ eKCILIyaTallii TeTuIomo-
CTayaJIbHUX CHUCTEM 33 PaxyHOK pPO3POOKH HOBHX
MoJiernei YCTaHOBOK i BITPOBAKEHHS
eHeproe(heKTUBHUX  TEXHOJOTi €  JTOCHUTh
aKTyaJbHOIO HAyKOBO-TEXHIYHOIO MPOOIEMOIO.

OctanHi gociaimxenns ta myoaikanii. Cyda-
CHI pilleHHS TeIUI00OMiHHMX amapariB [1, 2] He
JTO3BOJISIIOTH JTOCSITTH MaKCUMaITbHOL
eHeproeekTUBHOCTI.  ABTOpOM  CTarTi  3a-

MIPOITOHOBAHI TIPHHIIMIIOBO HOBI KOHCTPYKIIi Te-
MI00OMIHHUKIB 3Mi€EBHKOBOTO ThIly. Ha mesxi 3
AKUX oTpuMaHi nareHtu [3, 4]. Lli GararokoHTypHI
TEII00OMIHHUKM MalOTh CYTT€BI IepeBaru Haj
icHyrounmH [5]. Ase mpH iXHiH MpakTU4YHIN peari-
3amii BHHUKAE THWTaHHA, sKa caMme I3 3a-
MPONIOHOBAHUX  KOHCTPYKIIH  TEmI00OMiHHUKIB
3Mi€BHKOBOTO THITY € OLITBII €eKTHBHOIO. 3T1THO 3
pobotamu aBTOpa HAHOUIBII TPUHHATHHUMH IS
IIPaKTUYHOT eKCIITyaTanii B JKUATIOBO-
KOMYHaITbHOMY TOCIIOJIapCTBI € 0araroKOHTYpHI
TEIIOOOMIHHUKY 3 TOCTIJOBHUM Ta MapajeIbHIM
po3ramryBaHHsAM 3MiioBHKIB (puc. 1). MeTtoro
JaHOI CTaTTi € MPOBEICHHS MOPIBHAJILHOTO aHaJi3y
MK HUMH 3 TOYKH 30py €(heKTUBHOCTI IXHBOTO 3a-
CTOCYBaHHSI.

Bimomo, mo HaiOiIbII TOBHA OIliHKA €()eKTH-
BHOCTI CTBOPIOBAaHOTO TEIIOOOMIHHOTO arapary
NMOBWHHA BpaxoByBarW KOHBEKIiiHI, MacoBi,
00’eMHI Ta BapTiCHI XapaKTepUCTUKH, MMOKA3HUKU
TEXHOIIOTIYHOCTI Ta CTymneHs yHidikamii By3miB i
JIeTael, a TaKOK eKCILTyaTaIliifiHi IOKa3HUKH.

Puc.1. TerurooOMiHHHKH 3 TTapajieIbHUM Ta TOCTIJOBHIM PO3TAIyBaHHSAM 3MiOBHKIB
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Ilpu aHai3i TEIIO0OMIHHUKIB cIin
BpaxoByBatd Oararo mapameTpiB. EdekTuBHHM
IHCTPYMEHTOM JAJisl TPOBEACHHS aHaJITUYHOTO
MOPIBHSUTBHOTO aHAJIi3y TEIIOOOMIHHHMX arapariB
y TakoMy BHUNAAKy € MaTeMaTH4YHI MOAeni Ta
MIPOBE/ICHE HA iXHIM OCHOBI iMiTaIliiiHe MOAETIOBa-
HH4 [6].

@opMyTIOBaHHA Lijel crarTi. Metoro po6o-
TH € OTPUMAaHHS Ha OCHOBI IMITaliHOTO MOJIEIIIO-
BaHHA HaWHOUIBII BaXKJIMBUX XapPaKTEPUCTHK ISt
MOPIBHSUIBHOTO ~ aHaNizy eQeKTHBHOCTI Oara-
TOKOHTYPHHUX TEIUIOOOMIHHHKIB 3 TIOCIIJIOBHUM Ta
napayelbHUM PO3TAIIyBaHHSIM 3MiHOBHKIB.

OcHoBHa yacTuHa. [ HaBeneHUX Ha puc. 1
KOHCTPYKITIA 0araTOKOHTYpHUX TETUIOOOMIHHUKIB
3 TIOCJiIOBHUM Ta MapajelbHUM PO3TaLlyBaHHIM
3MiHOBHKIB aBTOPOM B po0OoTi [5] oTpumaHi cTatu-
YHi Ta JUHAMIYHI MOJEIII.

st ipoBenieHHsT IMITAIlIfHOTO MOJICTFOBAHHS
Ha 0a3i oTpuMaHHMX Mopeied OyB oOpanuil mpo-
rpamanii Moayns SolidWorks Flow Simulation cu-
cremu SolidWorks [6]. OOpaHuii MOIynb MiCTHTB
TIOBHOIIIHHI 1HTETPOBaHi 1HCTPYMEHTH BHPIILICHHS
3aBJaHb aHAJi3y AWHAMIKH MPOIECIB TEIIOOOMIHY,
y SKHX 3a0e3MeduyeThcsl BpaXyBaHHS CITUIBHOI il
0araTbOX YHMHHHKIB: PyXy CEpEIOBHUI, TEIUIO-
npoBigHOCTI To1o. OcHOBHUMH niepeBaramu Solid-
Works Flow Simulation mpu MozenmtoBadHi 1 K0Ci-
JUKCHHI TETUTOOOMIHHUX aIaparis €:

* MOXJIMBICTh MOJENIOBaHHS CTalllOHAPHOTO
BHYTPILIHBOTO TOTOKY PiJUHH, BUMYILIEHOI
KOHBEKIIi B JlaMiHaApHOMY, MEPEeXiTHOMY Ta
TypOyJIECHTHOMY peXHMax, a TaKOoX MOXKIIH-
BICTh PO3PaxyHKY TPA€KTOpPid YacTOK y IO-
TOKY;

* BUOIp TpPaHWUYHUX YMOB: 00 €MHOI BHTpPATH
ab0 MmBHAKOCTI Ha BXOAI 1 HA BHUXOI,
TEeMIepaTypH Ha BXOJi, HEPYXOMi CTIHKH 3 pi-
3HUX MaTepiais,;

* ABTOMAaTWYHE  CTBOPEHHS  PO3PaxyHKOBOI
o0rnacTi i reHepallis CiTKd B Hill, aBTOMaTH4He
HaJTAIITYBaHHS MapaMeTpiB PO3paxyHKOBOI Ci-
TKA JJIS TJBUIICHHS TOYHOCTI PO3pPaxyHKyY
30HM TeIUIONepeaadi, aBToMaTuuHa aJanTawis
CITKH JI0 TeOMETPii MOJIENI 1 TIOJSI PO3B’SI3KY;

* BUBEIICHHS PE3YJBTaTIB 1 Bizyauizaiis y Gopmi
PI3HOKOJBOPOBUX €MIOp Ha IUIOMUHI abo
MOBEPXHi, TPUBUMIPHHUX TPAEKTOPiM Tedii,
PO3TOALITIB OYIb-IKOI XapaKTEPUCTUKH B3IOBK
KPHBOT1; aHiMaii pe3yabTariB TOLIO.

Takox citij] 3a3Ha4uTH, 1110 MoAyJ b SolidWorks
Flow Simulation He po3pi3HIE TEOMETPUIHY CYTh
00’extiB, cTBOpeHnx B  SolidWorks ab6o
IMIOPTOBaHUX B Horo 0a3oBWil MOAY/b, IO AAJO

MOKJTUBICTH ITTOBHOIIIHHOTO BHKOPHUCTAHHSI pPO3-
poOseHHX aBTOPOM KOHCTPYKLiH y cucTemi Auto-
CAD. B ocHOBi po3paxyHKoBUX anroputmis Solid-
Works Flow Simulation nexxuts meron KiHIEBUX
enemenTiB (MKE), mo mo3Bossie 3 MakKCHMaILHOIO
e(eKTHBHICTIO CTBOPIOBaTW Mojedi O00'ekTiB i3
CKJIaJJHOI0 T'€OMETPI€I0 3a JOIOMOIOI0 PO3paxy-
HKOBHX alTOPUTMIB, BOYIOBaHMX Yy CHCTEMY
MPOEKTYBaHHSI.

s mapanenpHOT KOHCTPYKINiT TEMIOOOMIHHH-
ka OyB 3MOJeTbOBAaHUN TEMIIEPATYPHHUI PEKUM KO-
JKHOTO KOHTYpa. BusiBIeHO majiHHS TeMmeparypu
Ha BEJIMKIH IUIOMI TIOCEPEINHI KOHCTPYKIIT TEIIo-
obMiHHHKa (puc. 2), MO € TaKOX HEAOTIKOM IIi€l
KOHCTpYKILii. BcTaHOBIEHO TakOX, 110 KOHTYp CH-
CTEMH OIAJICHHs PO3TAaLIOBaHUK y HaWOUIbII raps-
Yiil TemmeparypHili AUISHII IEPBUHHOTO KOHTYPA.
Leit dgaxrop cnpusie HarpiBy Terutonocis go 77 °C
y 3Mil0BUKY cucTeMu onaneHHs (puc. 3). La
TeMIeparypa BUABISIETHCS BUIIOIO HIXK HOPMaTHBHA
TeMmeparypa mnoxmadi Ao cnoxusada. Kpim Toro,
BCTAHOBJICHO, [0 OCKUIBKM B TapajeibHIA KOH-
CTpyKIii 3MIiHOBMK CHCTEMH Tapsyoro BOJIOIIO-
CTa4aHHS PO3TAIOBAaHMH ONMX4Ye OO0 HHU3BKO-
TEMIIEPaTypHOi MiTSIHKM TEPBUHHOTO KOHTYPY
(puc. 4), ToMy TemmepaTrypa TEIUIOHOCIS HE Ipo-
rpiBaeTbcsi 1o HopMaruBHUX 55 °C. [ns edekru-
BHOI poOOTH i€l KOHCTPYKIii Tpeba 30UIbITyBaTH
TUIONy 3MIHOBHKA CHCTEMH TIapsdoro BOJIOIO-
CTayaHHS Ha 8 BUTKIB 200 AiaMeTp.

s mepBHHHOTO KOHTYpa CHUCTEMH 3 IOCHi-
JOBHMM pPO3TallyBaHHSAM OTpPHMaHO rpadidxe
300paXCHHSI pPyXy Ta 3MiHM TeMIeparypu B
TIEPBUHHOMY KOHTYpi (puc. 5). BcranoBneHo, 1o
pamianbHUA pyX TEIJIOHOCIS CIpHie OOTIKaHHIO
3MIHOBHKIB Ta MaKCUMaJbHIH mepeaadi TEIUIOTH B
KOHTYPI Tapsiyoro BojpomnocTayaHHs (puc. 6). Bizya-
Ji3aIist KOHTYPY CHCTEMH Tapsidoro BOAOIOCTavYaH-
Hi (prc. 7) IEMOHCTPYE MPOTPIB Ta PyX TEIUIOHOCIS
10 0aka-aKyMymsiTopa, y SKOMY TeMIleparypa € Bif-
HOCHO cTa0i1i30BaHOIO.

J1 KOHCTPYKIii 3 TOCHTIIOBHUM PO3TaIlyBaH-
HSIM 3MiHOBHKIB 3MOJIEIIHOBAHO TEMIIEpaTypHHUH pe-
MM YCIX KOHTYpiB TeriooOMiHHOro amapara. Pos-
PaxyHOK NEPBUHHOTO KOHTypa (pHc. 5, 8) mokasas
najiHHsA Temneparypu B cepemuni Ha 10 °C. Y
KOHTYpI CHCTEeMU OmaJieHHs (pHuc. 7) crocrepirae-
ThCS TOCTYIIOBUM HAarpiB TEIUIOHOCIS IO HOpMarH-
BHOI Temmeparypu. OTike, KOHCTPYKIIS Terio00-
MIHHOTO amapary 3 MOCTiJOBHHM pPO3TallyBaHHIM
3MiHOBHKIB MMOKa3aja Kpauly 34aTHICTh AJIA TerIo-
0OMiHY, OCKITBKH OOHIBA KOHTYPU IOTPiBAIOTHCS
JI0O HOPMAaTHWBHOI TEMIIEpaTypH 3TiJJHO 3 TEOPETH-
YHMMH pO3paxyHKamH [5].
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Puc.4. Monens pyXy B KOHTYpi CHCTEMH Iapsd0ro BOJOIOCTAuYaHHS
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Puc 5. I'padiune 300paxkeHHS pyXy Ta TeMIIEpaTypHOI 3MiHHU Y TIEPBUHHOMY KOHTYPi
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Puc 6. MonemtoBanHs NOIIUPEHHS TCIJIOTU B KOHTypl rapssyoro BoAonocra4aHHs
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Puc.8. T'padiune 300paxeHHs TEII000MiHY B TEIIIO0OMIHHOMY amnapari 3 aKyMyJIIOBalIbHOIO €EMHICTIO

BucHoBkm. MopenroBaHHs CTBOPEHHUX
aBTOPOM MoJieNiell 0araTOKOHTYpPHHX TEII000OMiH-
HUKIB 3 MOCIIOBHUM Ta MapaJieIbHUM PO3Tally-
BaHH:M 3MiiioBukiB y SolidWorks Flow Simulation
3 ypaxyBaHHSAM YMOB, 3a3Ha4eHHX Yy poborax
[7, 8], mokasaino, 0 MpH TUX K€ MapaMmeTpax 3Mi-
HOBHKIB 000X KOHCTPYKLIH MIBUIKICTH HArpiBy Te-
IUIOHOCIST Traps4yoi BOAM B TEIUIOOOMIHHHUKY 3
MOCJIIJOBHUM PpO3TAlllyBaHHSIM 3MIHOBHKIB BHIIIE,
10 MOXHA TOSICHUTH Oe3MocepeHiM KOHTaKTOM 3
NEepBUHHMUM TeruioHocieM. Kpim Toro, BcTaHosie-

HO, IO B TEIJIOOOMIHHUKY 3 TIOCIIZJOBHUM PO3Ta-
UIYBaHHSM 3MIHOBHUKIB TabapuTh Oaka-aKymyJis-
TOpa MOXYTh OyTH OUIBIIIEC HIXK IS TapaieIbHOTO
po3TalryBaHHs, o 3HAYHO i ABHILYE
CTabIBHICTh TEMIIEPATYPHOTO PEXXHUMY TOAadvi ra-
pA4oi BoAu.

IlepcnekTHBH NOAAJBIIMX NOCHIIXKeHb., Y
MOJANBIIIH MEPCIEKTHRI PoOOTa 00PAHOTO TEILIO-
00OMiIHHOTO amapary Oyjie BIOCKOHaJieHa 3a Paxy-
HOK TpWJIaJIiB aBTOMATHU3allii.
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CpaBHEHMe achheKTMBHOCTU Tennooo6MeHHUKOB 3MeeBUKOBOIO TUNa

W. I. Wnutmkosa'

'K.T.H., M.H.C. IHCTUTYT TeNeKOMMyHHKaLMii ¥ o6ansHoro nHdpopMarnonHoro npocrpanctea HAH Vipaunsl, . Kues, Ykpaunna.,
irinashitikova54@gmail.com

Aunnomayus. B cmamove paccmompena camope2yiupylouasics CUCmeMa menioCHAONICeHUst Om UHOUBUOYALbHBIX MENI0GbIX
NYHKMOG ¢ AKKYMYISIMOPHOU YCMAHOBKOU U MeNn100OMEHHUKAMU 3Mee8UKO8020 MUNA OJisi He3A8UCUMBIX CUCTEM OMONIeHUs!
u 2opsuezo 6000CHabdcenus. Boinonneno cpasmnenue 08yx KOHCMPYKMUGHBIX MOOeneil Menio0OMeHHbIX annapamos OJis
cucmem UHOUBUOYATILHOLO MENIOCHADNCEHUSL: C NAPALIENbHIM U NOCLeO08AMENbHLIM PACNOLONCEHUEM 3MeesuKos. s
2MO20  UCHONB306AH — PACUEMHO-MoOenupyiowull  komnaiekc Ha 6aze CFD-mooenuposanus. I[lpueedenvt  ycnosus
Mooenuposanusi. B pesynemame onpeoenena onmumanbHas KOHCMPYKYusi Oisk O0CIMUNCCHUSL MAKCUMATLHOU MENI0nepeoayu.
Toxazano, ymo npu 0OUHAKOBHIX NAPAMEMPAX CKOPOCMb HA2Pe8d MENIOHOCUMeNs 20padeil 600bl NpuU NOCLE008AMENbHOM
PACRONOJICEHUU  3MEeBUKO8  @blude 0ONazo0apss HenocpeoCmeeHHOMY KOHMAKMY C NepeUYHbIM MmenjoHocumenem. B
meniooOMeHHUKe ¢ NOCLe008AMENbHLIM PACHONIONCCHUEM 3Mee8UKO8 BAK-AKKYMYISMOop Modicem Oblmb NPUHIM 6O0NbUIe20
06véMa uem 0Jis NApaIebHO20 PACNONONCEHUS, YMO CMAOUIUZUPYen MeMNepanypHbill PelCum 20psiueli 600bl.

Kniouesvie cnosa: mennoobMennux 3meeeuxoso2o muna, KOHCMPYKYyuu ¢ napailelbHblM U
NnoCne008amenbHbIM PAacnoloHCeRUeM 3IMeEe6UKOS, MO()E]ZMpyiOWMﬁ KOMNJIEKC.
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Abstract. In the article, the self-regulating heat supply system from individual heat points with heat storage devices and coil-
type heat exchangers for independent heating and hot water supply systems is considered. A comparison of two constructive
models of heat exchangers for the individual heat supply systems is performed. with parallel and serial arrangement of coils.
For this purpose, a computational simulation complex, based on CFD-simulation, has been used. The simulation conditions
are presented. As a result, an optimal design has been determined to achieve maximum heat transfer. It is shown that under
the same parameters, the heating rate of the hot water heating medium with serial arrangement of the coils is higher due to
direct contact with the primary heat carrier. In the heat exchanger with the serial arrangement of coils, the heat storage
device of larger volume than for a parallel arrangement can be used, which stabilizes the temperature conditions of hot
water.

Keywords: heat exchanger of coiled type, structures with parallel and sequential arrangement of coils,
simulation complex.
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