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Posensanymi ocobnusocmi aepoounamiku nogimpsaHo2o nomoky npu 00miKanHi 0OUHOYHOI KOHIYHOT mpyou, po3mauo8anoi
Ha npomucnosomy maudanyuxy TEC npu piznomy nanpsamy eimpy. /Jocaiodcennss UKOHAHO MemOOOM KOMN T10MepPHO20 Mode-
J08anHA. Bnepuie sussneno nepioouunuil xapaxkmep 3MiHU WEUOKOCHI Ma CMAMUYHO20 MUCKY NO 8UCOmMI mpyou 8 KOpMO8ill
obnacmi suuge 6yoieni mawunnozo 3ary. Busnaueno, wo ingppacmpyxmypa mauoanyuxa TEC icmomno éniusae Ha aepoOuHamixy
nogimpsH020 NOMOKY 0ils KOHIUHOI OUMOB0T mpyou, a pieHsAHHA NOOIOHOCMI 3 BUKOPUCTIAHHAM CepeOHbol Meniosiooaui moce
oasamu 8enuUKi NOXUOKU NPU PO3PAXYHKY 308HIUHBLO2O MeNni000MIHY.

The peculiarities of the aerodynamics of the air flow when flowing around a single conical pipe located on the industrial site of
the TPP with different wind directions are considered. The research was carried out by the method of computer simulation. For the
first time, the periodic nature of the change in speed and static pressure along the height of the pipe in the aft area above the engine
room building was revealed. It was determined that the infrastructure of the TPP site significantly affects the aerodynamics of the
air flow near the conical chimney, and the similarity equation using the average heat transfer can give large errors when calculating

the external heat exchange.

bi6mn. 3, puc. 10, Tabm. 1.

KirouoBi ciioBa: xoHiuHa TpyOa, aeponnHaMika, Maiimanyuk TEC, Hanpsm BiTpy.

D, d — niameTtp, M;

k(z) — xoediieHT;

W — HIBUAKICTb, M/C;

t — remneparypa, °C;

o — koediuieHT Temoianagi, Br/(m*K).

Bcemyn

JnmMoBa TpyOa B KOMITIEKCI iHPPaCTPYKTYpH TETLTIOBOL
enextpocranuii (TEC) Binmirpae BaxiuBy ponb. Bona
3a0e3redye BUBEJCHHS Ta30IOMIOHNX TPOAYKTIB 3TOPaHHS
B armocepy. [Ipu mpaBuibHil oprasizaiii BUXOay ra3iB
He BiJIOyBa€ThCS KOHJIEHCAIliSl BOJIOTH B CEpEIWHI TPyOH
1 TeXHIYHWH CcTaH TPyOM 30epiraeTbcs y Ipare3naTHOMY
cTaHi npotsaroM Oinbioro Tepminy [1]. [Ipu anamnisi ymoB
eKCIUTyaTallii Ta BU3HAYCHHI TEMIIEPaTypH MPOIYKTIB 3T0-
PSIHHS BCepeiHI TPyOr HEOOXiIHO 3HATH TPaHUYHI YMOBH
TPETHOTO pory (KOe]illieHTH TeTUToBiiaayi) Ha 30BHIITHIN
MOBEpXHI JAUMOBOT TpyOH. s IbOrO BUKOPHCTOBYETHCS
Cepe/Hs TeIJIoBia4a y BiAMOBIIHOCTI 3 EMIIPUYHUM PiB-
HSHHSM TTomiOHoCTI [2].

30BHIIIHE OOTIKaHHS JHUMOBOI TpPYyOM Ma€ CKIaJ-
HUM XapakTep 3 BHUXPOBOIO CTPYKTYpOIO B KOPMOBIiH
yactuhi. [Ipodine MmBHAKOCTI BITPY Mepen KOHIYHOIO
TpyOOIO BH3HAYAETHCS TUIIOM HABKOJIMIIHBOI MOBEPXHI

Huoxni ingexcu:
0 — cepenHe 3HAUYCHHS,
Z — 3Ha4YCHHS 110 BUCOTI.

(A,B a6o C) [2]. g MiCBKHX paloOHIB 3 IIIILHOIO 3a-
OynoBOIO OyAMHKaM{ 3aBBHUINKH Ounblie 25 M B po3pa-
XyHKaxX HapldJacTilmie BUKOPHCTOBYETHCS THIT IOBEPXHI
C. JlocmimkeHHs, BUKOHaHI B poOOTi [2], TTOKa3zamu, M0
HaBiTh TpUA PIBHOMIpHOMY TpOQiTi MIBUAKOCTI TOTOKY,
sSKUil Habirae Ha TpyOy, aepoJMHAMIiKa Ta TEIUIOOOMIH Ha
MTOBEPXHI OAMHOYHOI BEPTHKAIHLHO PO3TAMIOBAHOI KOHITHOT
TpyOH MaroTh crienudidHi 0COOIMBOCTI, 3yMOBIeHi ¢op-
MOIO TPYOH Ta KOHTAKTOM i1 OCHOBH i3 3€MHOIO ITOBEPXHEIO.
3o0kpema, y KOPMOBili HYacTHHI BIIepIe CriocTepiraiacs
repiofnyHa 3MiHa TO BHUCOTI TPyOHM CTaTHYHOTO THCKY,
MIBUIKOCTI Ta KoedimieHTa TeruroBiaaadi [2]. Skmo qumoBa
TpyOa po3TamnioBaHa Ha MPoMHUCIOBoMYy MaimaaHuuky TEC,
TO aeponuHaMika OOTIKaHHS JUMOBOI TPYOH 3aJIeXKHUTH Ta-
KOX 1 B/l iH(pacTpyKTypH MaiiTaHINKA.

Mera poboTH —  BH3HAYCHHSI  OCOOIMBOCTEH
aepoIMHAMIKK TIOBITPSAHOTO TIOTOKY TIpH  OOTiKaHHI
OJIMHOYHOI KOHIYHOI TpyOW, pO3TalIOBaHOi Ha IMPOMHUC-
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noBomy Maiiganunky TEC mpu pi3HOMY HampsiMKy BiTpy.
JlocipkeHHS] BHKOHAHO METO/I0M KOMIT FOTEPHOTO MOJICIHO-
BaHHS 3 YUCEIIBHUM PO3B’SI3KOM Au(epeHIiaibHUX PIBHIHb
PYXy Ta HEPO3PUBHOCTI.

Ingppacmpyxkmypa TEC

Cyuacni TEC — cknagni Texniuni nignpuemcrsa. [pu
komnonyBanHi TEC BpaxoByeThCsl B3a€MHE pO3TallyBaH-
HSl OCHOBHHUX Ta JONOMIKHHUX CIIOpYHN Ha il MaijaH4uKY,
penbed MICIIEBOCTI, PO3TAllyBaHHS BOJOCXOBHII, poO3a
BiTpiB Ta iH. 3a3BM4Yaii Ha TPOMHCIOBOMY MaHTaHUUKY
TEC po3ramoBaHi roIOBHUHN KOPITYC; Ma3yTHE T4 MACTHIIb-
HE TOCHOAAPCTBA; KOPIYC MOAPIOHEHHS majuBa; OyniBii
MiJICOOHMX BUPOO-HUIITB, IIKOBA BOJOIPiliHA KOTEJb-
Hsl; TPaJMPHI; Ta30peryJIIOI0UYMi TTyHKT; OYHCHI CHOPYIH
CTIYHMX BOJ; HACOCHI CTaHI MUPKYIAIIHOTO, TPOTHUIIO-
JKEKHOTO Ta TUTHOTO BOIOIIOCTaYaHHs Ta iHII 00'ekTH [3].

i MozentoBaHHSL aepoJMHAMIKM OISl AUMOBOI Tpy-
0u, posramoBanoi Ha Tteputopii TEC, B poGoTi BHKO-
pUCTaHO CHpOIIeHY iH(PacTpyKTypy MalJaHuuKa, IO
BKJIIOYa€ OCHOBHI €JIEMEHTH - MAaIIMHHHH 3a1 (BHCOTa
30 ™M), miacTaHIio, aIMiHICTPAaTUBHY OYIiBIIO, CKIaa Ta
aBi rpagupHi (puc. 1). Posmip maiinanuuka TEC 3 miBaus

NisaeHb

~_

Cxig

Ha miBHIY — 295 M, 31 cxomy g0 3axomy — 247 M. Jlumosa
Tpyba mae aiameTp B ocHOBI D = 15 M 1 konycHicth 0.0625
(B ycri giamerp d = 7.5 m), Bucora Tpyou — 120 m. Jlumona
TpyOa po3MIlIyETHCSI HECUMETPHYHO I0A0 OY/IiBIIi MalInH-
HOTo 3ai1y. Bucora okpeMux eneMeHTiB oka3aHa Ha puc. |
y Dy’KKaxX, a IIMPHHA Ta JOBKUHA — Ha pHC. 2.

CitkoBa Mmoznens iHdpactpykrypu TEC Bxitouae
1137781 By3niB Ta 4741859 enemeHTiB, MiHIMaJlbHA Op-
ToroHaibHa sikicth — 0.1, MakcumansHUi niepekic — 0.89.
UyTauBiCTh CITKH PO3DISIHYTO Y poOoTi [2]. Y po3paxyH-
kax BukopuctoByBajacss RNG k-g Mmozens TypOylIeHTHOCTI
[2], mpucrinna ¢ynxkis Enhanced Wall Function, anroputm
PO3B'SI3KY LIS 3'€THAHHS MIBUJIKICHOTO THUCKY B CTIHKHX I10-
Tokax Simplex. ['ycTuHa NOBITps He 3aJICKUThH BiJ TeMIle-
parypu Ha BXOJli B PO3paxyHKOBUH 00'eéM (CHUIIaAMHU TSKIHHS
Oysi0 3HexTyBaHO). TeMriepaTypa oBepXxHi TpyOH 3aj1aBajia-
¢ TToCTiiHOTO Ta mopiBHIoBamacs 100 °C.

Ilpozpama oocniorycenns

Y pobori BHBYEHO TpPH HANpPSIMKHU BITPY, IO Ha-
BezieHi B Tabmuili 1. Po3misiHyTO /1Ba CE30HM eKCILTyarartii
TEC (ociup, 3uma) 3 pi3HOIO TEMIEPaTypoOlO MOBITPS Ta
HanpsiMkoM BiTpy. LlIBuaxicTs BiTpy cTaHoBMia 5 Mm/c.

Puc. 1. Ingppacmpyxkmypa menniogoi enekmpocmanuyii (3a2anbHuii 6u2iso)

Puc. 2. Ingppacmpyxkmypa mennoeoi enekmpocmanuyii (6uo 36epxy)
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[Ipodins mBuaKocTi Ha Mexi Maiimanunka TEC Bu3HagaBcst
BIJIMOBITHO 0 MiCBKOTO THITY 1HPPACTPYKTYPH OTOTYIOHO-
ro mpocropy HaBkono Mainanunka TEC (tun C). [podins
IIBUIKOCTI BITPY JUTS IIUX YMOB 3a]1aBaBCsl PIBHSIHHSIM
w_=w,k(z),

i€ W, — HIBUJKICTh IIOTOKY Ha BUCOTI Z BiJl OBEPXHI 3€MJI,
W, — WIBUJIKICTh BITPY Ha TPAHMUIII MalIaHIHKa, KOEDILieHT
k(z) Bu3HAuaeTHCS 3a 3aMeKHICTIO k(z) = 0,4 (2/10)%°.

Tabnuus 1. BxigHi qaHHI U1 pO3paxyHKy

BapianT 1. Cxinuuii HanpsiMoK BiTpy

Leit BapiaHT po3misiiae cxigHuii (31 CX0my Ha 3axim) Ha-
MpsIMOK BIiTpY (puc. 3,4) B ociHHil mpoMikoK yacy. B mpomy
BUMAAKY OOTiKaHHI OyIiBII MaIlIMHHOTO 3aJIy Ta JUMOBOI
TpyOu BinOyBaeThcst 6€3 Oyab-SIKMX MEPELIKO Mepe HUMH
3 BY3bKOIO 30HOIO NPHCKOPEHOTO MOTOKY MiXK MAalIMHHUM
3a5oM Ta TpyOoro. I3 puc. 3 a, 0 BUIUIMBAE, IO OOTIKAHHS
MAILIMHHOTO 3aJly HECUMETPUYHE, MPUYOMY 32 MAIIMHHUM
3a10M (OPMY€ETHCS IIMPOKA HECUMETPUYHA BiIpUBHA 30HA.

. CepenHs MIBHIIKICTh Hampsimox
Bapiant P H. A Temnepatypa t, °C p. Ceszon
TIOBITPA W, M/C MOBITPS
BapianT 1 5 10 CxinHuit OCiHB
Bapianr 2 5 -5 [TiBHiYHUI 3UMa
BapianT 3 5 -5 ITiBnennuit 3UMa

a

0

Puc. 3. Ilone weuokocmi gimpy 0ina Oumo6oi mpyou ma MawiunH020 341y RPU CXiOHOMY HARPAMKY 6impy

(nonepeunuii po3pi3 na pizuiii eucomi): a — eucoma 10 m; 6 — éuc20 m

Puc. 4. Aepoounamika oumoeoi mpyou npu cxionomy Hanpamky eéimpy Ha piznii eucomi: a —10 m; 6 — 20 m; 6 — 80 m
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ByniBnst MarmmHHOTO 32Ty HE ICTOTHO BIUTMBAE Ha Xapak-
Tep 0OTIKaHHS TUMOBOI TPyOH. Sk B 00IaCTi MAIIMHHOTO 3a1Ty
(puc. 4 a, 6) Tax i BUIIE HHOTO (pHUC. 4 B) XapakTep OOTIKaHHS
NpUONMM3HO CHUMETPHYHUN, TPUUOMY TIOJOXKEHHS TOUYKH
BiIpMBY MOTOKY Ha TIOBEPXHI TPYOH 3 MPABOro Ta JIiBOro OOKy
(Gitst 140°) CBiIUUTB ITPO TYPOYIICHTHHI XapaKTep 1l 00 TIKaHHSI.
MorkHa BiZI3HAUUTH Pi3HY JOBKHHY BIPHBHOI 30HHU 3a TUMa-
peM (puc. 4). B nranoMy BunaiKy MO)KHa O4iKyBaTH HEBUCOKHUI
PiBEHb TEIIIOBiAIa4i Bii TPYOH /10 HAOIraro4oro MoToKy.
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Puc. 5. Obmikanns cucmemu oumosa

mpyoa-mawiunnuIl 341, 610 36€pxy,

Iligniunuit nanpamok eimpy, eucoma nepepizy 29 m

Bapianr 2. [liBHiYHMII HATIPSIMOK BiTPY

Ha puc. 5 BimoOpakeHo 1moJie MIBUIKOCTI IPU 00TiKaHH1
MAIIMHHOTO 3ajly 3 JMMOBOIO TPyOOl0, IO pO3TalioBaHa
HECHUMETPUYHO. 332 JMMOBOIO TPYOOIO pO3TAIIOBAHWMA Ma-
mUHANHN 3271 BUCcOoTOi0 30 M i mupuHoto 70 M, KU € Tepe-
IIKOJIOI0 JUIA TIOTOKY, 110 oOTikae TpyOy. Sk BumHO 3 pH-
CyHKa, OOTiKaHHS Oy/iBJi MAIIMHHOTO 321y HECUMETPHYHE,
BOHO Mae€ XapakTep OOTiKaHHs MOraHOOOTIYHOTO Tina, 3
BiZJpMBOM MOTOKY Ha O1YHHX MOBEPXHSX 1 1aXy MAIIHHHOTO

Puc. 6. Obmixkannsa cucmemu oumosa mpyoa —
MAWUHHUIL 3471, 6U0 300K).

Iigniunuit Hanpamok eimpy
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Puc. 7. Aepoounamika oumoeoi mpyou npu Ri6HIYHOMY HARPAMKY GImMpY HA PI3HIN eucOmi:
a—-20m;60—-29m;6—31m;2—50m;0—80m
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3airy. AHaJi3 aepoAMHAMIKH 00TiKaHHS TPpyOu 300Ky (puc.6)
BuIe OymiBIl MAaITMHHOTO 3Ty MOKa3ye MepioJudHui Xa-
pakTep pO3MOIUTY IBHIKOCTI TOTOKY (1 CTATHYHOTO THCKY)
MO BUCOTI TPYOH, TaK camo K 1 MpH OOTIKaHHI OJUHOYHOT
Tpyon [2]. IlepioguuHiCTh pPO3MOALTY MO IIBHUAKOCTI
Ta THUCKYy NPHU3BOAWTH JO HEPIBHOMIPHOTO PO3MOILTY
TEIUTOBIIZIa4i IO BUCOTI TPyOH.

Jns metanbHOTO aHaMi3y BIUIMBY MAITUHHOTO 31y 1
BUXOPIB, 0 (GOPMYIOTBCS 3a TPYOOIO, HA PUC. 7 HABEICHO
BEKTOpHE TT0JIe MIBUIKOCTI Ha BUCOTI Big 20 M 10 80 M Bifg
noBepxHi 3emii. Jlo Bucotu 31 M (puc. 7 a, 0, B) 00TIKaHHS
KOHIYHO{ TPyOH € CyTTEBO HECUMETPUIHHM, 1110 00YMOBIICHO
HECUMETPHYHHUM PO3TAllyBaHHSM TPYOU BIJITHOCHO MalllWH-
HOTO 3a11y. BuxpoBa cTpykTypa 3a Tpy0Ooro 3MileHa BIIpaBo,
a caM BUXOp KOPOTIIHMHA 1 Mae OUTBIN MiJIICHUHN 1 OXHO-Ha-
TIpaBJICHUH XapakTep (3a TOMUHHUKOBOIO CTPIJI-KOI0). 3 TIpa-
BOTO OOKY TpyOM MO)KHA BiA3HAYUTH BIJCYTHICTH TpUMe-
YKOBOTO IIapy Ha ii moBepxHi. Taka cTpykTypa 30epiraerbes
i Ha BucoTi 31 M (puc. 7 B), MO0 BUIIE MAITUHHOTO 3alTy.
OmHak iCTOTHO BHIIE 32 OyAIBITIO MAIIMHHOTO 3aiy (puc. 7 T, 1)
CTPYKTypa TIOTOKY 3a TpyOOI0 NPaKTHYHO CUMETPHYHA,
TOMOTEHHa BHUXPOBa CTPYKTypa TOTOKY pPO30MBAETHCS Ha

KUTbKa MEHIMX 3a po3MipamH, aje pPi3HOHAIpPaBICHUX
BUXOpiB. Y LOMY BHIIQJIKy CIIiJl OUiKyBaTH JOCHTh HH3b-
KHM TEIUIO0OMIHOM MiX TPyOOI0 Ta HaOiratouuM IMOTOKOM.

Bapianm 3. Ilisoennuii nanpamok eimpy

Leit BapiaHT po3mIsAac 3BOPOTHUM [0 BapiaHty 2
HampsAM BiTpy (3 MiBIHS Ha TIBHIY) 32 THUX K€ TpaHWY-
HUX YMOB. Y [IbOMY BHIMAJKy OYIIBJISI MAIIUHHOTO 3aiy
PO3TAIOBYETHCS MEPEA AUMOBOIO TPyOOI0 BHCOTOIO, ILO
CTBOPIOE TPHUPOJHY IMEPEIIKOAY HAOIraro4oMy IMOTOKY 1
«3aTiHeHHsD) YaCTUHU TpyOH OyauHkoM. [1oTik Habirao4oro
BITpPY OTHMHae Oy/iBIIO 3ITiBa, CIIpaBa Ta 3BEPXY 3 BiAPHUBOM
MOTOKY 1 3HMKEHOI IIBHJIKICTIO 32 OY/IBJICIO MAIIMHHOTO
3aury (0nm3bko 0.5 M/c). 3a Oy/IiBIICr0 MAITUHHOTO 3aJTy MOTIK
HECUMETPUYIHHH (pHUC. §), 0 3yMOBIEHO HECUMETPUIHUM
po3TalIyBaHHSIM AUMOBOI TPyOH 1100 OYy/IiBIIl MAIIMHHOTO
3amy Ta BIMBoM iHpacTpykrypu TEC (cknag, puc.l).

Ha puc. 9 npuBoauThCst aepogrHaMika OOTIKAHHS Ma-
HIMHHOTO 3aJy Ta ANMOBOI TpyOu 3 6iuHOi cTopoHu. AHami3
MOKa3ye, M0 TaK caMO SK i TpW MIBHIYHOMY HAIPSIMKY
BITpY 10 BUCOTI TpyOH BUILE 3a OyAiBIIO MAITMHHOTO 32y
CIIOCTEPITalThCs MEePiOIUIHI KOJIMBAHHS IBUIKOCTI (i cTa-
TUYHOT'O THCKY) B KOPMOBIH 00/1aCTi, MPUUOMY THPJIO TPYOH
00TIKAETHLCS 3 BUCOKOIO HIBUAKICTIO.

Puc. 8. Aepoounamika manoanuuxa TEC, nisdennuii nanpamok eimpy, eucoma nepepizy 10 m

vk
ooty M3 g

518000
75700

Ebide-00
47300
370800
2BdeD)
189800
Bate1

DD0eDD
[mis]

Puc. 9. Obmikannsa cucmemu oumosa mpyoa — MawUHHUI 347, 6U0 300Ky, RIBOEHHUII HANPAMOK 6impy
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Ha puc. 10 posmiaHyTO aepoawHaMiKy OOTiKaHHS
JIMMOBOI TPYOH Ha Pi3Hiil BUCOTI BiJ 3eMHOI TIOBEPXHi MPH
MiBAEHHOMY HanpsAMKy BiTpy. Ha Bucorti Bix 10 M 10 29 M
oOTikaHHs TpyOH BiOyBaeThCs 13 Major0 WBHAKICTIO. [Ipu
[[bOMY Ha CTPYKTYpy HOTOKY 3HA4YHHIl BIUTMB Ma€ BiJpHUB
MMOTOKY Ha OIYHUX MOBEPXHAX OYMiBIII MAIIMHHOIO 3aj1y Ta
4acTKOBO Ha ioro maxy. Ha Bucoti 29131 M (B oOmacTi maxy
MAIMHHOTO 3aJly) Ha MOBEPXHI TpyOM (opmyeTbcs ciad-
Ka 30HA MiJBUILEHOI IIBUAKOCTI, a TIOYWHAIOYH 3 BUCOTH
50 M QopMmyBaTHCS CHUMETpHYHA CTPYKTypa OOTIKaHHS
TpyOM 3 pi3HOIO JOBKHHOIO XBocTa (puc. 10 1, e). VY
30HI 3a «3aTiHEHHSAMY» JMMOBOI TPYyOW MAIIMHHHUM 3aJI0M
(puc. 10 a, 6, B, T) 11 OOTIKaHHS Ma€ HEPETYISIPHUH 1 BUX-

poBHii XapakTep i3 (hopMyBaHHSAM CITiJiB OOTIKaHHS Oy/IiBIi
MammHHOTO 3aiy. lIpuMekoBuil map Ha MOBEpXHI TPyOH
MIPaKTUYHO BiACYTHIH, ajie Ha BUCOTI moHax 31 M 00TiKaHHS
TpyOM Ma€ IOCHTh CHUMETPUYHHN XapakTep. Tomy Ha
BHCOTI TpyOn MeHmie 31 M ciif O4iKyBaTé TOCUTHh BUCOKY
TETUTOBIJIaqy.
Bucnoexu

1. [adpacTtpykrypa maitnanarnka TEC icToTHO BIimnBae
Ha aepoAMHaMIKy TMOBITPSHOTO TIIOTOKY O KOHIYHOI
JTUMOBOI1 TpyOwH.

2. Brmepire BUSIBICHO MEpiOAMYHUI XapakTep 3MiHU
MIBUAKOCTI Ta CTAaTUYHOTO THCKYy TIO BHUCOTI TpPyOW B
KOpPMOBI# 001acTi BUIIIE 6yz[iBni MAaIIMHHOTO 3aITy.
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Puc. 10. Aepoounamixa oumoeoi mpyou npu nie0eHHOMY HANPAMKY GIMPY HA Pi3HIl UCOmI:
a—10m; 6 —-20m;6—-29m;2—31m;0—50m;¢—80m
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3. Ilpu miBmeHHOMY HaIpsIMi BITPY Ha IMOBEPXHI TpyOH
B 001aCTi ManmMHHOTO 3aTy (OPMYETHCS CKIIaTHA BUXPOBA
CTPYKTYypa 3a BiICYTHOCTI IIPUMEKOBOTO IIIapy Ha MIOBEPXHI
TpyOH. B OCTaHHBROMY BWITAZIKy CJiJ OYiKyBaTH HAaWBHIIOT
TEIIOBIAadi Bl MOBEPXHI TPYOH 10 HAOIrarodoro MOTOKY.

4.V 3B'A3Ky 13 CKJIQIHOIO aepOIUHAMIKOIO ISl TPpyOH
B yMoOBax iH}pacTpykTypu Maiinanunka TEC piBHSIHHS
MOMiOHOCTI 1A cepemaHboi TerwoBiamadi [2] Moxe ma-
BaTH BEIWKI IMOXHOKH TIPHU PO3PAXYHKY 30BHIINIHBOTO
TEIJI000MIHY.
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The chimney at the industrial site of the TPP ensures
the release of gaseous combustion products into the
atmosphere. With the correct organization of the gas outlet,
moisture condensation does not occur in the middle of the
pipe and the technical condition of the pipe remains in
working order for a longer period of time. When analyzing
the operating conditions and determining the temperature
of the combustion products inside the pipe, it is necessary
to know the boundary conditions of the third kind (heat
transfer coefficients) on the outer surface of the chimney.
The external flow around the smoke pipe has a complex
character with a vortex structure in the aft part. The wind
speed profile in front of the conical pipe is determined by
the type of surrounding surface near the TPP. Studies have
shown that even with a uniform velocity profile of the flow
impinging on the pipe, the aerodynamics and heat exchange
on the surface of a single vertically located conical pipe
have specific features due to the shape of the pipe and the
contact of its base with the earth's surface.

Purpose. The purpose of the work is to determine the
characteristics of the aerodynamics of the air flow when
flowing around a single conical pipe located on the industrial
site of the TPP with different wind directions. The research
was carried out by the method of computer modeling with
the numerical solution of the differential equations of motion
and continuity.

Materials and methods. To simulate the aerodynamics
near the chimney located on the territory of the TPP, the
simplified infrastructure of the site was used in the work,
which includes the main elements - a machine room (height
30 m), a substation, an administrative building, a warehouse
and two cooling towers. The size of the TPP site from south
to north is 295 m, from east to west - 247 m. The smoke pipe

has a diameter at the base D = 15 m and a taper of 0.0625
(at the mouth diameter d = 7.5 m), the height of the pipe is
120 m. Smoke pipe is placed asymmetrically in relation to
the engine room building.

Three wind directions were studied in the work. Two
seasons of TPP operation (autumn, winter) with different
air temperature and wind direction are considered. The
wind speed was 5 m/s. The speed profile at the boundary
of the TPP site was determined according to the urban
infrastructure type of the surrounding space around the TPP
site. The wind speed profile for these conditions was given
by the equation

w_=w, k(z),
ne w_—flow velocity at height z from the surface of the earth,

w,— wind speed at the border of the TPP territory, coefficient
k(z) is determined by dependence k(z) = 0.4 (z/10)°3.

Results. In the first variant (the wind blows from the
east) during the autumn period, a slight influence of the
engine room building on the aerodynamics and heat transfer
of the chimney was observed (the chimney is in front of the
engine room building).

If the wind direction is south (option 2), the flow has the
character of a poorly streamlined body, with flow separation
on the side surfaces and the roof of the engine room. Analysis
of the aerodynamics of the flow around the pipe on the side
above the engine room building shows the periodic nature of
the distribution of flow velocity (and static pressure) along
the height of the pipe, just as in the case of flow around a
single pipe. In this case, a fairly low heat exchange between
the pipe and the oncoming flow should be expected.

Option 3 is similar to option 2. The aerodynamics of the
flow around the engine room and smoke pipe from the side
are given. The analysis shows that, just as with the northerly
direction of the wind, periodic fluctuations of the speed (and
static pressure) are observed in the aft area at the height of
the pipe above the engine room building, and the mouth of
the pipe flows at a high speed.

Conclusions. The infrastructure of the TPP area
significantly affects the aerodynamics of the air flow near
the conical chimney. For the first time, the periodic nature
of the change in speed and static pressure along the height
of the pipe in the aft area above the engine room building
was revealed. When the wind direction is south, a complex
vortex structure is formed on the surface of the pipe in the
area of the engine room in the absence of a boundary layer
on the surface of the pipe. In the latter case, the highest heat
transfer from the pipe surface to the oncoming flow should
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be expected. Due to the complex aerody-namics for the pipe
in the conditions of the infrastructure of the territory of the
TPP, the similarity equation for the average heat transfer
can give large errors when calculating the external heat
exchange.
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