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Study on exhaust performance of natural draft tower of direct-air-cooling
condenser under low-temperature and low-load conditions
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2.Shaanxi Yulin Energy Group Yang Huopan Coal-Electric Power Co., Ltd., Shenmu 719316, China)

Abstract: The distribution characteristics of the air flow field inside the natural-draft direct-air-cooling exhaust
tower under low-temperature and low-load operating conditions still remain unclear. There is an urgent need to
study its variation laws and propose effective measures to ensure exhaust performance and anti-freezing safety.
Through the computational fluid dynamics (CFD) numerical simulation, the flow and temperature fields inside the
tower at ambient temperatures of —21 °C and —30 °C, and at different wind speeds are analyzed. The results indicate
that, based on the symmetrical operation of steam isolation valves for sector switching of the air-cooled condenser,
using louvers to regulate airflow in isolated sectors can effectively optimize the internal airflow field, ensure smooth
exhaust under low-temperature conditions in winter, and significantly reduce the risk of localized freezing. Field
tests verified that this measure can reduce the unit backpressure by approximately 2 kPa and improve the flue gas
flow deviation.

Key words: natural-draft direct air-cooled exhaust tower; low temperature; low load; exhaust performance; bypass
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Tab.1 Configuration of the direct air-cooled exhaust tower
and main plant outline dimension

TiH HE
ZH 1) AR I8 XL 7S A B A B S I P R B = A8 M 35, 2
ITHEIT T, BERNTIEZELFHSTRMIE w2 = mEEm 1150
W A R A 56 P Im 11.87
2R R AR A T A T m? 241.80
1 BABXNEEESHIRERE AT A2/ 128.00
T BHRARSMU B4R /m 153.00
T BEXEE L AR, BAERNERZETE susem 189.00
HERRES BT “L” % 00° A ufil. RS ES R 2720
2NN, IS KA 25 R EIES I O EAR/m 86.00
%M)%%f‘l{i e . aE ?lﬂﬂiﬁ H E%% MBS (KX %X E) /[(mXmXm) 89.00>34.75>37.60
NATELE R BN BRI . S BHVARAL oy ko (mxmxm) 79.4453.00595.00
BEENMEILE 1. BESABRE AT TBR ot kxsx ) (mxmxm) 36.70>86.50>63.00
~FILER 1. FEA B R /mm 8600
- JE S <Fmm 8 600>8 600
/ 2 FFIRBE AT

2.1 JLIMHEE K 3R A R

fFE 660 MW HLALAC 1 J% E SR8 X E w4
B, REVIHER B 8@ 1 /R DN8600 HIEiE 5| &
BN IR AR B T . 25V e 2% SR FH S
219 mm X 19 mm FIEN AL AR S, 2 IR
FH SRR 1 M RABA =/, @il
ROCE SHERAE &R . KIHEA =M W2 5 B AT
B, MENUAEEEEA 38 Al dE i E . BT
i B R B aE 2 FrR, LAY R R A R

b) 75 ¥ IR AR AT B

1 FBEREREESSHHIREGE
Fig.1 Layout of main plant area and the direct air-cooled
exhaust tower

http://rlfd.cbpt.cnki.net

A 3 Fs.

2 TREABREHREGE
Fig.2 Layout of desulfurization and exhaust in the air
cooling tower




IO
113

12 1

S5 AR R B A A AR IR I AT HEAR P BE R 7T 117

NFE SR

E 3 JLAER SR ERE
Fig.3 Geometric model and wind direction

2.2 Mi&xI 5> 5IIE
KR X I8N 2000 m X 2000 m > 1000 m,
BAORAE i KRB AN BRI I 3 AL BIRE -
*%@f%%ﬁ&ﬁﬂm%?% SHAART R O,
177 PRI Eﬁﬂ%&ﬂ%ﬁ%ﬁ%%%%m
@4%% LGB BARET FORS A SRR, ™
UL 1082 J5.

a) [X 35 ) k%
45600
45400
:-”‘ 45200
g .
mﬁ +§i1
- —— n2
= 45000
44 800
44600 L L 1 1 L 1
400 600 800 1000 1200 1400 1600
W 4 B
b)) %7 b 76 2% 1 4 B
E 4 Rigxl5
Fig.4 Grid configuration
N=| =3
3JRRIR A= R HHRE SRS

Mtk B0 H MR AR R 21 °C, b7 %
AU X T e B RIR N30 C. A EHRAREE
THLECE ) 30% 9 212 MW, #5EHL4H 20% % FE,
B Aar IS R R o ASBIE 9 A B R VO 21
=30 C, Lh2709x\n 9, KM 10 m mab R 4,

http://rlfd.cbpt.cnki.net

8. 12m/s. MLALHMAFIZATHE, BEERES H DA
Hemti 58 50 C, s 73.6 m¥ls, M TEAH
75V B A A R S H CVHETS . S R T I AT R X
B I R o 2 VA B IR B 30% AR B gy, A E I
& H AN 5%~7%.
3LIMEREA21 CHELERS O
WERIRE-21 CHY, BB H OE ) Z s
R SR A E LK 5. B 6, 2SR B MR =
I 7, =AY EIHEE = EILE 8. T n 4,
BN SR T Lmis, BERAINAEAL S, H
AR, MSTEBELIN 20 mis, 3 KFEE AN A
AR . FREERGE 4 mis AR 1 RS H O
PAK X 8. 12 mis I 25 V15 2 P MRS H 1w i
AR L) 10 °C, HARA FIRAEL/NT 0 Co M
A TR R S R LA, W R S Y TR A
FREESE T, (HIRE A ARRHE R A s S-S A
R R I I, X S RIS B K,
SV ERR LG I . 20 XU | OGNSR
AR,  FIRFFIEMRIRAEAE

a) A id4 m/s

b) X i#8 m/s

¢) K% 12 m/s




118 AL 2025 4

S
5
285.
I:; 8.
2l

a) AL id4 m/s

d) KE12 m/s (G R THT T 082N D

B 5 BEE O S EHEEH Z mERE = E
Fig.5 Cloud map of Z-direction velocity in the height cross-
section at outlet of the desulfurization tower
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Fig.8 Cloud map of temperature in the longitudinal section
of the air cooling tower
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Fig.9 Isotherms of air-cooled tower 1 at the tower outlet height at different wind speeds with a temperature of -30 C
and a heat dissipation load of 30%
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Tab.2 Calculation and analysis of heat transfer performance of uniformly dispersed layout of return bypass heat dissipation triangle
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Fig.13 Six triangles arranged continuously in the windward and leeward directions
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Tab.3 Calculation and analysis of heat transfer performance of the windward and leeward continuous retreat bypass heat

dissipation triangles
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Fig.16 Variations of velocity distribution at outlet of the air cooling tower
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