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Anomayis. Ilpogedene docniodncenns epekmugnocmi excepeii WAXoM BUSHAUEHHS eKcepeeMmUiH020 Koegiyicnma KopucHoi
0ii (EKKJ]) 3anesicro 8i0 pedcumy pobomu meniogux mepeslc ma memMnepamypu 306HiuHb020 NOGIMpPsi HA OCHOGI BU3HAYEHb
Xapaxmepucmux excepeii € (KOpucHo euxkopucmanoi meniomu) ma anepeii a (6e3no06opomHo empayeHoi meniomu) 6
HagronuuiHbomy cepedosuwyi. Ompumana po3paxynkosa popmyna Onsi 6UHAUEHHs. eKCepeemuiuno20 Koepiyienmy KopucHoi
0ii’ n. Ona mennosux mepesic. Bukonani pospaxynxu excepeemuunoco Koegiyienma Kopuchoi Oii 0s PI3HUX pexrcumie
Ppecyniosants  menioeo20 HAGAHMADdICeHHA. Busnaueno, w0 npu peeyniogammi pedjicumié MmenionoCmayauHs 3a
«NIOBUWEHUMUY SPAPIKAMU 3HAYEHHS eKCEP2EMUUHO20 KOePIYIEHMAa KOPUCHOT Oil 3MEeHULYEMbCAL | 3HAXOOUMbCSL 6 Olana30Hi
0,90...0,941. Takoorc euxonana oyinka excepeemudnoi egheKmueHocmi cucmem ONAIEHHs HCUML0BUX OYOUHKI8 NPU PercumMax
Ppezynoeantsa 3a «ONAnio8AIbHUMUY MA «NiosuwjeHumMuy epagikamu. Busnaueni excepeemuuni xoegiyienmu xopucHoi Oii
onanioganvHux cucmem, saxi na 1,2..1,8 % euwi 3a excepeemuunuii xoegiyicnm xopuchoi 0ii mennosux mepedic. Lle
NOACHIOEMbCA MUM, WO 8 CUCEM] ONANeHHS He 8PAX08YEMbCs aHepeis 6e3N08OPOMHUX 6Mpam Meniomu 8i0 N00A8AILHO20
mennonposody. Haseoeni pezynomamu po3apaxyHKie ekcepeemuyHo2o Koe@iyieHma KopucHoi 0ii 0 Onan08aIbHUX CUCHEM.
NpU PescumMax pecyiiosants 3a «ONAI08AIbHUMUY epapikamu — 1y, 3a «nidsuweHumuy epagikamu — 1, JJosedero, wo 3i
SMEHWEHHAM MeMNepamypu  306HIUHLO20 NOGIMPS  3HAYEHHA eKCepeemuyHo20 Koeghiyichma KopucHoi Oii  makoxc
smenuylomocs. Pexomenoyemvcs npu cepednvopiunivi memnepamypi 306HiUHb020 NOGIMPA 34 ONANIOBANLHULL Nepiod 6

inmepesani 6i0 1,0 0o 2,0 °C 013 menniogux mepesic 3acmoco8yeamu « ONAmo8anrbHi» epapiu pecyio8anHs.

Kouosi crosa: excepeemuunuii KKJ[, mennosi mepeoici, anepeis, excepeemuyuna eqoekmueHicmo.

Beryn. V micrax Ykpainu LeHTpasizoBaHe Te-
IUIOTIOCTa4aHHs TEPEBAXKHO 3IIMCHIOETBCS dYepes3
3aKpUTI BOISMHI TEIUIOBI Mepexi 3 SKICHHUM pery-
JIFOBaHHSIM TEIUIOBOTO HaBaHTakeHHS. Ha OCHOBI
MiHiMi3alii MPUBEICHUX PIYHUX CKOHOMIYHUX BH-
TpaT po3poOieHi HACTYIIHI METOAUKH: BU3HAYCHHS
ONTUMAJBHUX TMepenajiB TeMIeparypu MiX Te-
TUIOHOCIEM B TIO/IaBajbHOMY 1 3BOPOTHOMY TpyOO-
MIPOBOAAX; JIIHIMHMX BTpaT THCKY B TEIJIO-
MMPOBOJZIaX; TOBIIMHHU TEIDIOBOI i30Msmii TpyOo-
npoBigHUX Mepex [1, 2].

AKTyalbHicTh AocaimkeHHs. Yepes 3HoIIE-
HICTh TEIIOBHX MEPEK 1 3pOCTaHHS IOTOKY Bif-
MOB POOOTH €JIEeMEHTIB Mepexi 301IbITYEThCS Ki-
JbKICTH aBapid pizHoro tumy. Jnsg iXHBOTO
3MEHILEHHS MiJIPUEMCTBA TEIUIONOCTaYaHHs dYa-
CTKOBO BHMYIIIEH] 3MIHIOBATH PEKUMH EKCILIyaTa-
i1 TEIJIOBUX MEPEX MOPIBHIHO 3 ONTUMAaJILHUMHU.
Bracnizok 1pOro 3MEHIIYEThCS SIKICTH OOCIY-
roByBaHHS aOOHEHTIB TEIUIOBOI Mepexi MpH
omajieHHi OyniBejdb Ta MOCTAaYaHHI rapsdoi BOJIH.
OpHUM 13 METOIB OILIHKKM €(DEeKTUBHOCTI POOOTH
TEIUIOBUX MEPEX € IOCHIHKEHHS €KCEepreTUYHOro
koedimienTa kopucHoi mii 1. (EKKII).

OctanHi fgociaimkeHHss Ta  NyOJikamii.
[IpoBomumuce pocmimkenns 1 anamiz EKKJ]
OKPEMHX  CaHITApHO-TITIEHIYHUX CHCTEM Ta

o0NaIHaHHS TEIUIOBUX Mepek. Tak, HallpuKial, B
nocnikenasx B. U. JIabas ta O. B. 3agostHHOTO
MIpOaHalli30BaHi eKCepreTH4Hi KoedillieHTH KOpH-

CHOI i1 CHCTEM KOHAWIIIOHYBaHHS MOBITPS Pi3HO-
ro mnpusHaueHHs [3,4]. E.C.Mankiaum i
H. €. XypaBcpkoro BHKOHaHI CHEPreTHYHI Ta
EKCEPreTUYHI pPO3paxyHKH €(PEeKTHBHOCTI CHCTEM
rapsyoro BOJOIMOCTAYaHHS IKUTIOBUX OyIUHKIB
[5]. ABropamu nmaHOi poOOTH BHU3HAYEHO EKCEpTii
TEIUIOBHX TOTOKIB TEIUNIOOOMIHHHMX amapariB pi-
3HOT'O THUITY JUIS MiJATOTOBKY rapsiuoi Bomu [6, 7].

®opmynoBaHHA wijeil crarti. Metoro pobo-
TH € JOCIHIDKCHHSI EKCEPreTHYHOTO KoedillieHTa
kopucHoi aii (EKKJ][) TermnoBux Mepex Ta cucteM
OIAJICHHS JKUTJIOBUX OYJMHKIB 3aJIC)KHO Bijl peXKHU-
My poOOTH caMoi Mepeki Ta TeMIlepaTypH 30BHi-
ITHBOTO TTOBITPSI.

OcHoBHa yactmHa. Orninka 3HaueHb EKK]]
MPOBOJIMIIACS HA OCHOBI JIOCHIJKEHb XapaKTepH-
CTHK eKceprii € (KOPUCHO BHKOPHCTAHOI TETIJIOTH),
JIx, Ta aHeprii a (0€3MOBOPOTHO BTPAUEHOI TEILIO-
TH), JK, Y HaBKONUIIHbOMY cepemoBuimi. [8, 9,
10].

3naueHns aseprii a, [k, mpu mnepenaBaHHi
OJTHAKOBOI KIIBKOCTI TeruioTu ¢, Jx, Bijg Tina 3
temneparypoto 7., K, mo Tina 3 remneparyporo T,
K, (T.> T,) 1 po3citoBaHHI €HEpTrii B HaBKOJHIITHE
cepenosuile 3 Temneparyporo 7y, K, craHOBUTS

a=qT)(T" = T.), b, (1)

Exceprernunnii koedilieHT KOpHCHOI [ii

(EKK]I) v TakoMy BHIaAKy Uil pO3PaxyHKiB Mae
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HAaCTYITHUM BUITISL;

n=[1+ T (T~ T.H]" )
YacturHi noxigHi om./d7. Ta om./d7. xa-
PaKTEPU3YIOTHCS 3aJICKHOCTIMU:

/8T, = T, TA1+T, (T~ THIA K. (3)

M/ ST =— Ty T2 [1+To (T,' = T.HL KL (4)
AmHaniz yacTuHHEX moXimHuX (3) 1 (4) mokasye
HacrtymHe. [Ipu dikcoBanoMy 3HadenHi 7., K, moxi-
nHa (3) 3aBKIU AONaTHA, @ TOMY IIpH 3pocTaHHi Tk,
K, ekcepreTrunuii koedilieHT 1. TeX 3pocTae. Ya-
cTHHA ToXifHO1 (4) mpu dikcoBaHOMY 3HaueHHi 7,
K, 3amxau Bix emHa. B TakoMy BUMagKy mpH 3po-
cragai 7., K, xoedimieHT m. 3MeHmIyeTbea. Y
3B’SI3Ky 3 THM, IO B 3aJE€XKHICTH (2) BXOAATH
sgaueHds 1, 1 T,, K, gxi 3MIHIOIOTBCSI B IEBHUX
iHTepBanax, a noxigi (3) i (4) garoTe pi3HUH Xa-
pakTep 3MiHH 1),, OCTaTOYHY 3MIiHY 1. HEOOXiTHO
JIOCHIJKYBAaTH Ha KOHKPETHUX BUX1JTHUX JIAHWX.

VY rpaHn4YHOMY BHIIAJAKY BCi rpadyiku peryio-
BaHHA TEMIIEPATypu Ti, T2, T3, K, B IOfaBaIbHOMY,
3BOPOTHOMY Ta  «OMATIOBAJBLHOMY»  TEILUIO-
MPOBOJAX, BIJIMOBIJHO, TEPETHHAIOTHCSA B TOUII 3
TEMIEePaTypor0 30BHIIMIHKOTO MOBITpS ¢, =20 °C
(Ty =293 K). Temneparypu ternonocis 1, 15, T3,
K, NpUAMaIOTh OJTHaKOBE 3HAYCHHS
T|:T2:T3:To.

Ha ocHogi 3aranpHoi 3amexHocTi (1) aHepris
a, JIx, nopiBHIO€E HyIto BimnoBigHo mo 7, = 1.= Ty
i (T.'=T.7")=0. llpu piBHOCTI Temmeparyp Te-
PMOIMHAMIYHOT CHCTEMHU TEMIIEpaTypi 30BHILIHBO-
IO Cepe/IOBHINA BiJICYyTHE PO3CIIOBAHHS TETUIOBOT
eHeprii, ajie IpH IbOMY BIACYTHE 1 caMme SIBHILE
repeayi TeIIoTH B TEPMOIUHAMIYHIN cHCTEM.

OmiHka excepreTHYHol ePEeKTHBHOCTI TeIIo-
BUX MEPEX 31HCHIOBAIACh HACTYITHUM YHHOM. Ki-
JBKICTh TemioTH, JIk, ska TiepenaeTscs Bia
MI0AABATBHOIO TPYOOIPOBOAY 3 TEMIEPATYPOIO 7j,
K, no 3BopotHOro 3 Temmeparyporw T, K, i Bix
M0/1aBAJILHOTO 10 «OTAJIOBAILHOT0Y» 3
Temneparyporo 7;, K, BiAmoBigHO, OyayTh HOpi-
BHIOBATU:

q> = q Po, K5 g5 = q B3, Ik, 6))
JIe ¢ — 3arajbHa €KCEepris JJIs TeIIOBOI MEpexi,
Ilx; P. 1 Ps — BITHOUICHHS HAJJIUIIKOBOI
TEMIIePATyPH:

Bo=(ra—t;) /(11 — 1); (6)

Bs=1-P2 (7
t; =20 °C — Temrieparypa moBiTps B OyIiBIIi.

Amepris a,, JIk, Oe3MOBOPOTHUX BTpaT Te-
TUIOTH BiJl 3BOPOTHOTO TETIONPOBOAY 10 HABKOJIH-
LIHBOTO cepeoBHIIa 3 TEMIIEPaTyporo
Ty = t, + 273,K, Oyme cTaHOBUTH

— -1 -1
a:=q P To (T2 = T"), ik (8)
Amnepris as, JI, po3CifOBaHHS TpU mepenadi
TEIUIOTH  «OMAaJIOBAJIbHOI0»  TEIUIONPOBOAY 3
temneparypoto 753 = 13 + 273, K, cranoBuTHME

a3:(IB3T() (T3_1—T1_1),I[)K. (9)
Exceprernunmii koedimieHT KopucHOI mii 7.
JUISL TEIJIOBUX MEPEeX XapaKTepH3YETbCs 3ara-
JIbHUM BiJZHOIICHHSM:
Ne=q/(qg+a+ a). (10)
3 BpaxyBaHHAM 3anexHoctei (8), (9) 1 (10)
OTpPHMaHa PO3paxyHKoBa GpopMyia:
Mo =[1 + BoTo (T2 =T17") + BsTo(T5"-Ty DI (11)
VY rtabn. 1. HaBeneHi po3paxynku EKK] s
pi3HMX  pPEXHMIB  PEryJIOBaHHS  TEMJIOBOTO
HaBaHT@XEHHA 33 «HOPMAJIBHHUMM» (OHalko-
BaNbHUMH) TpadikaMu 1, Ta «IIiABHIICHAMID
rpadikamu 1" 3HaYEHHS TeMmIeparypu rpadikiB
PETYIIOBaHHS ISl PEXXUMIB

T1/13/12=130 °C/95 °C/65 °C (403 K/368 K/338 K)
Ta
T17/t3/Tar=130°C/95°C/56 °C (403 K/368 K/329K)

B34TI 3 mocionuka [11].
JJis TETIOBOT MEpexi 3 peXKUMOM PETYITHOBAHHS

T1/13/1:=150°C/95°C/70 °C (423K/368K/343K)
Ta I
Tin/T3/T2=150°C/95°C/53°C (423 K/368K/326K)

JlaHi B3ST1 3 PO3pPaxyHKiB, IO HaBeAEHI B poOOTi
[12].

AHaui3 pe3ynbTaTiB po3paxyHKiB IMOKa3zye Ha-
CTyIIHE.
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Tabruys 1
Pe3yabTaTn po3paxyHKiB eKcepreTH4HOro Koegimienra

t, °C 8 5 0 -10 -21
T, K 281 278 273 263 252
I, K 330 338 351 376 403
I, K 313 316 322 333 338
T K 320 325 335 351 368
He 0,952 | 0,950 | 0,948 | 0,931 | 0,917
T, K | 344 344 356 379 403
Top, K | 308 308 313 321 329
Tsp, K | 325 325 335 351 368
N’ 0,941 | 0,941 | 0,936 | 0,928 | 0,921
T, K 330 349 355 386 423
7 K 310 315 320 330 343
75 K 315 323 330 350 368
N’ 0,958 | 0,943 | 0,935 | 0,919 | 0,902
Tim, K | 350 350 360 388 423
Top, K | 306 306 309 317 326
T, K | 323 323 330 350 368
MNe 0,927 | 0,927 | 0,924 | 0,916 | 0,900
[IpumiTtka: TUTST rpadikiB perymtoBaHHS

T\ii/ Tsn/ Ton, K, po3paxyHKH 1), HpOBEAEHI 3
ypaxyBaHHsI «3J71aMiB» rpadikiB.

Oynukuis (11) Mae ciagHuil xapakrep 3i 3po-
cTaHHsIM Temmneparypu, K, 77 ta T3 npu 3MeHIIEeH-
Hi Temmeparypu 30BHIIIHbOrO mositps 7y, K. s
pexxumiB perymoBanas 130 °C / 65 °C ta 150 °C /
70 °C npu onHakoBuX 3HaueHHsAX 7o, K, 3HaueHHs
EKK/ n. cyTTeBO He BinpisHsAOTheA. [Ipu 3MmiHi £
y Mexax Big minyc 21 °C mo mmoc 8 °C B mijiomy
0,902 <mn. < 0,962.

[Ipu perymoBaHHI pPeXUMIB TETIOMOCTaYaHHS
32 «IiJBUILECHUMI
3MEHIIY€EThCS B TOPIBHSHHI 3 T, IJISl «OMANIO-
BaIbHUX» rpadikiB. B minomy mnpu 3wmiHi
temneparypu t, Bim miayc 21°C mo mmoc 8°C
0,90 <m.'<0,941. 3MeHmEHHs 7, y TAKOMY BH-
Ma/IKy TOSICHIOETBCS 3MEHILEHHAM TeMrepatyp 7»;
< T3, K, i 30inpimenusm aneprii a,', [k, Bix 3Bopo-
THOTO TEIUIONPOBOY.

OmiHka ekcepreTHYHOi e()eKTUBHOCTI OMalIto-
BaJbHUX CHUCTEM BHKOHAHA 32 HACTYIHOI METOAM-
koto. Ilpm wHamaHHiI ekceprii & =gq,, X, Bin
MO/IaBAILHOTO TPYOONPOBOAY OMAIIOBANBHINA CH-
cTeMi aHepris ay, Ik, po3citoBaHHS Yepe3 3BOPOT-
HHH TETUIONPOBiA Oyme piBHOIO:

Ty, —1

6

1- T,

T,'-T,'), (12)

aps=4,

T30~ 1

ne 7,=273+20=293 K, npu Temmeparypi MoBi-

rpadikaMui  3HaYEHHSA 1)

TpsI BCEPEAMHI )KUTIOBOTO puMimenHs £, = 20 °C.
Ha ocHoBi 3aranbhoi 3anesxxnocti g EKK/]
1e OTIATIOBAJIBHOT CHCTEMU:

Mo = qo/(qo + ao). (13)

i 3HadeHHi ay, [k, 3a Bupasom (12), orpumana
pO3paxyHKOBa 3aJICKHICTh:

Mo =[1+Bo Ty (7' =T, (14)
Jie mapameTp [y 00UUCITIOETHCS 3a (HOPMYIIOHO:
B() =1- (120—20) / (T30—20)]. (15)

VY Tabn. 2 HaBeneHi pe3yibTaTH PO3paxyHKiB
EKKJI 1151 onairoBaIbHUX CUCTEM: MPHU PEXUMAX
pETYITIOBaHHS 32 «OTAIIOBATBHUMI» TpadikaMu —
TMo; 3@ «IiABHIIEHUMI» rpadikamu — 1)o’. Binnosin-
HI BUXIJIHI JaHl B3sTi 3 Taom. 1.

AHai3 po3paxyHKiB, 10 HaBe/IeHI B Ta0MI. 2,
nokazye HactymHe. Excepretmyni koedilieHTH
KOPHCHOI [ii ONaJlOBaJIbHUX CHUCTEM BHII, 3a
aHAJOTIYHUM mapaMerp Ui TEIUIOBHX Mepex

(Mo > Me> Mo"> M:).

Tabruys 2
Pe3ynbTaTn po3paxyHkiB ekcepreTHuHux Koedimienrin

t, °C 8 5 0 -10 -21
T, K 281 278 273 263 252
T, K 313 216 322 333 338
15 K 320 325 335 351 368
Mo 0,979 | 0,974 | 0,965 | 0,956 | 0,934
T, K | 308 308 313 321 329
Ton, K | 325 325 335 351 368
no' 0,952 | 0,952 | 0,942 | 0,928 | 0,916
T, K 310 315 320 330 343
T5 K 315 323 330 350 368
Mo 0,983 | 0,977 | 0,972 | 0,951 | 0,942
T, K | 306 306 300 317 326
Tsp, K | 323 323 330 350 368
no' 0,952 | 0,952 |1 0,944 | 0,922 | 0,911

OTpuMaHa 3aKOHOMIPHICTh CIHpPAaBEIIMBA IS
AQHAJIOTIYHUX BUXIJHUX JaHUX f, Y MeXaxX BiJ
Mminyc 21°C no mrtoc 8 °C Ta pexxUMIB perysroBa-
HHS T1/ T2 1 T1;7/ T2, K. Lle MOSICHIOETHCSA THM, IIIO B
CHUCTEMIi OITaJIcHHS HE BPaxXOBYETHCS aHEpTis 0e3-
MOBOPOTHUX BTPAT TEILIOTH BiJ MOAABAILHOTO TE-
TJIOMIPOBO/TY.

3a xapakTepoM 3MiHM MOHOTOHHOCTI (DYHKIIis
(14) Texx cnamae 31 3pocTaHHsaM 3HaueHb 13, T, K,
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(abo € 3pocTaspHOIO 31 3MIHOIO TEeMIIEpaTypu
30BHIIIHBOTO TOBITPS Y 3a3HAUCHUX MeXax). Y IIi-
nomy Bucoki 3HadeHHs EKKJl B miamazoni Bix
0,934 o 0,962 i no' B mianmazosi Bix 0,900 mo 0,941
MOSICHIOETBCST TUM, IO TIPH TepeAadi TerIoTH Te-
PMOJMHAMIYHI CHUCTEMHM HE BUKOHYIOTh MEXaHi-
9HOI pOOOTH.

BucnoBkn. Exceprerrmunnit KKJ ineanpHIX
TEIUIOBUX MEPEeX 3MIHIOEThCS B Mexax Bin (0,902
10 0,962 1 Ginpmnit A7 Mepesx, 0 MPaLIoloTh 3a
«HOPMAaJHHUMW» (OMATIOBAJIHHUMHU) Tpadikamm.
30inpmenHs 3HadeHb EKKJl B Takomy Bumaaky
MOPIBHIHO 3 MEpEXaMu, 110 NPALIOIOTh 32 «IiIBU-
IICHAMI) rpadikamMu HE TIEPEBHIIY €
0,22...2,20%. Excepretmunmii KK]| omamro-
BanpHUX cucteM Bummii 3a EKKJ]l TeminoBux me-
pex Ha 1,2...1,8 % 1 3a xapakTepoM 3MiHM HOZi-
oamit mo s3miam EKKJl TtemmoBux Mepex: 3i
3MEHILECHHSAM TEMIIepPaTypH 30BHIIIHBOTO MOBITPS

3HAYCHHS
EKK/I takox 3MeHIytoThes. [Ipu cepeaHbopiuHii
OTIaJIIOBAIBHIA TEeMITepaTypi, 10 3HAXOMUTHCS B
iHTepBaM £ 4 1,0 °C mo 2,0 °C s TemnoBux me-
pek  OaxkaHO 3aCTOCOBYBATH  «OMAFOBAJIbHI
rpadiku perymoBanHs. [liAroToBKYy raps4oi Bomu
CITi 3MIMCHIOBATH B IHAWBIAYadbHUX TEIUTOBHUX
IyHKTaX i3 3aCTOCYBaHHSAM CJIEKTPUYHUX UH Ta-
30BUX BOJIOHArpiBauiB ab0 BUKOPUCTAHHS allbTe-
PHATHUBHUX BUAIB TEIJIOBOI €HEPTii.

IlepcnekTHBU MOAAIBLIIMX AOCTiAKeHb, Ha
MiJICTaBI MPOBEACHOTO IOCIHIKCHHSI EKCEepPTeTH-
yHoro koedinienta kopucHoi mii (EKKJ[) Temmo-
BHX MEpEX 13 3aCTOCYBaHHSM OTPHMAaHUX PO3-
PaxXyHKOBHX 3aJIC)KHOCTEH OakaHO OyJio O OIiHUTH
aHeprito, JI>k, 0€3MOBOPOTHUX BTpaT NpPU TPaHC-
MTOPTYBaHHI TEIUIOBOI €HEPTil 3aJIeKHO Bif TOBIIIH-
HH TEIUIOBOI 130JIAIIii Ta CIOCOO0IB MpOKIagaHHs
TEIIOMPOBO/IIB.
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UccnepnoBaHune akcepreTuyeckoro koadccgpumumeHTa nonesHoro 4encTeus
BOASAHbIX TENyOBbIX Ce€TeN U CUCTEM OTONNMEeHUs

B. I. OeHbry6', B. A. KoHoBarnok?
'K.T.H., mou. KpuBoposkcKmit TeEXHMUECKUH yHuBepCcHTET, I. Kpusoii Por, Vkpaunna, vitdengub@gmail.com
’K.T.H., noll. KueBCKHil HAIMOHABHBIN YHUBEPCUTET CTPOUTENLCTBA M ApXUTEKTYPHI, Viktoria.konovalyuk@gmail.com

Annomayus. Ilposedeno uccnedosanue spghexmusnocmu IKcepeuu nymém onpeoeneHus IKCepeemuyecko2o Koagguyuenma
nonesnoeo oeiicmeus (EKIIJ]) 6 3asucumocmu om pexcuma pabomel menyiogulx cemeli u memMnepamypvl HapyicHo20 8030yxXa
HA OCHOBE pacuémos Xapakmepucmux IKcepeuu & (NONe3HO UCNONb306aHHOU Menjiomel) u auwepeuu a (6e38036pamHo
nomepAHHOU meniomul) 6 okpyxcarowel cpede. [lonyuena pacuémuas opmyna 014 onpeodeneHus dKCepeemuyecko2o
Koo(huyuenma noneznozo oeilcmeusi 1, Ojisk Meniogvlx cemell. Boinonnenst pacuémol skcepeemuueckoeo Kodgguyuenma
noNe3HO20 Oellcmeust Ol PAIUYHBIX PENCUMO8 Pe2yIUpOSarlisi meniogol Hazpysku. Onpedeneno, ¥mo npu pe2yiuposanuu
pedicumos mennocrhabcenust no "nogviuennomy” epagpuky 3HaueHus IKcepeemuyecko2o KoIphuyuenma no cpagHeHuio ¢
"omonumenvuvimu"” epagurxamu ymenvwiaemcs u Haxooumcs 6 ouanazone 0,90...0,941. Taxowce evinorHena oyeHka
9Kcepeemuueckoll  dghpexmuenocmu  cucmem  OMONNAEHUS.  JCULLIX ~ OOMO8 NPU  PEUCUMAX — PeSyIupo8anusi no
"omonumenvuomy” u "nosviwennomy" epaguxam pecynuposanusn. Onpedenenvl dKcepeemuyeckue Kodpuyuenmol
nonesno2o Oelicmeusi omonumensvuvlx cucmem, komopwvle Ha 1,2...1,8 % npesviuaiom skcepeemuueckuti kodpuyuenm
noNe3H020 OelcmBUsi Meniosulx cemeil. Imo 00bACHAEMC s meM, Ymo 6 CUCmeMe OMONIeHUs] He YYUMbleaemcs aHepeust
6e36036paMHBIX NOMEPs MENIOMbL OM NO0AIUe20 Menionpoeood. Ilpusedensvl pe3yiomanmol pacuémos IKCepeemuiecko2o
Koohuyuenma noneznozo Oeticmeust OJisi OMONUMEIbHBIX CUCIEM. NPU PENCUMAX Pe2YIUPOSAHUsL N0 «OMONUMELbHbIMY
epaguramu — 1y; N0 «NOBbIUIEHHBIMY epadukamu — 1],'. [Jokazano, umo ¢ ymeHnvuleHuem memnepamypsl HapyICHO20 6030YXa
BHAUeHUsl IKCEPeemuuecko2o Kodghguyuenma none3Ho2o Oelcmeuss makdce ymeHvuaiomes. Pexomendyemces npu
cpeone200060ii omonumenvHoti memnepamype, Haxoosujetics 6 unmepeaie om 1,0 0o 2,0 ‘C ona mennoevix cemeii
npumensms "omonumensvuvie" epaghuxu peyruposanus.

Kniouesvie cnosa: oxcepeemuuecxkuti  KII/[, mennogvie cemu, aunepausi, IKcepeemuieckds
aghghexmusrnocme.
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Experimental Research of the Exergy Efficiency of Water Heat Networks and
Heating Systems

V. Denhub’, V. Konovaliuk?
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Abstract. A study of the exergy efficiency and a procedure for calculating the exergy efficiency has been carried out,
depending on the conditions of operation of the heat supply networks and the temperature of the outside air, based on the
definitions of the exergy characteristics € of the useful heat and anergy a - the irreversibly lost heat in the environment. The
calculation formula for determining the exergy efficiency coefficient n. for heat supply networks is obtained. Exergy
efficiency calculations for different options of thermal load regulation are executed. The results of calculations of exergy
efficiency coefficient n. of heat supply networks are shown. It is determined that when adjusting the modes of heat supply for
"high" temperature charts, the value of the exergy efficiency decreases in comparison with the "heating" charts and is in the
range of 0,90...0,941. Also, an estimation of exergy efficiency of heating systems in residential buildings under the control
regimes for "heating" and "elevated" chart has been performed. We obtain the dependence for definition of calculations
heating systems. The exergy efficiency of heating systems, which is 1.2...1.8 % higher than the exergy efficiency of the heat
supply networks, are determined. The exergy coefficients of the usefulness of the heating systems are higher, with the same
parameter for heat supply networks. This is due to the fact that the heating system does not take into account the energy of
irreversible heat losses from the supply pipeline. It is proved that with the decrease of the temperature of external air the
value of exergy efficiency also decreases. It is recommended to use "heating" control schedules for heat supply networks at
an average annual heating temperature, which is in the interval from 1.0 °C to 2.0 °C) for heat supply networks.

Keywords: exergy effectiveness, thermal networks, anergy, exergy efficiency.
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