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Influence of the environmental wind direction on heat dissipation of natural
draft tower of air cooled condenser

YANG Yingzhe, WANG Bei, LYU Lan

(Northwest Electric Power Design Institute Co., Ltd., China Power Engineering Consulting Group, Xi’an 710075, China)

Abstract: The natural draft tower of air cooled condenser system require neither mechanical ventilation fan, nor
circulating water pump of the indirect dry cooling system, which significantly reduces the noise, house service
consumption and net coal consumption of power plant, according with the requirements of the “low-carbon”
development era. However, this system has never been applied to large-fossil fired power units, it is necessary to
understand the influence of environmental wind direction on heat dissipation of the natural draft tower of air cooled
condenser. Using the FLUENT software, numerical simulations of the natural draft tower of air cooled condenser
under different wind directions for 2>660 MW unit were conducted to obtain the distribution characteristics of
ventilation and heat dissipation of each cooling triangle under different wind directions, the overall heat dissipation
performance of the cooling tower and the impact of environmental wind direction on the general layout of the
cooling tower and main plant. The results indicate that the central line of the natural draft tower of air cooled
condenser of the 2 units should be parallel to the dominant wind direction preferentially.

Key words: environmental wind direction; natural draft tower of air cooled condenser; cooling triangle; ventilation
capacity; heat dissipation
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Tab.1 Configuration table of natural draft tower of air
cooled condenser and main plant outline dimension

miH e
B = A3 W35, HE2
BB im 11.50
Y BHR AR 5 B /m 11.87
VA BHR AR B HITE AR )T m? 241.80
RHBRE K ER/M 128.00
R ARSI B4 /m 153.00
A HIE T BEIm 189.00
A HBEHE R O S m 27.20
A O EAm 86.00
KEHUR RS (KX 88X @) /(mXmXm) 89.00>34.75>37.60
PR RSE (BX 35X ED (mXmXm) 79.44>53.0095.00
AR (KX BEXED [(mXmXm) 36.70>86.50>53.00
HER B R~ DN/mm 8 600
JH3E R ~F/(mm X mm) 8 600>8 600
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Fig.2 Geometric model and diagram of wind direction
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Tab.2 Calculation results of heat dissipation and ventilation capacity of natural draft towers

WA KUE/(ms?) K0S RUH 45° R 90° KA 135° R 180° KU 225°  KUJA] 270°  KLJA] 315°
% 1 iFE B E/MW 797.94 793.91 788.08 812.21 813.12 812.21 812.79 806.13
1 NE(mMe s ) 44502 44272 43731 45262 45 367 45320 45302 44917
% 2 T EAEIMW 794.89 785.98 803.15 809.34 811.79 809.34 789.24 798.59
% 2 THE R (m3 s ) 44 295 43704 44722 45037 45283 45110 43757 44 441
% 1 EEMW 716.05 699.68 794.26 735.02 753.69 748.92 749.86 722.84
1 ERE/(me s ) 4 39566 38492 44542 40738 41928 41610 41641 40070
% 2 i EEIMW 735.99 724.39 745.63 745.74 747.67 733.73 808.02 704.43
B2 T K (m3 s ) 40729 40131 41333 41373 41579 40 626 45372 38743
1B EMW 619.94 571.08 716.05 574.28 658.08 659.24 614.78 562.58
P 1 AR (M3 s ) o 35102 31032 42303 33104 37889 37734 34945 32726
% 2 I EAEIMW 592.12 547.40 630.69 639.60 623.79 639.83 748.03 585.16
B2 T R (m3 s 34672 31809 34943 36979 36381 36909 44784 31922
& 1R B EMW 546.93 536.64 589.96 483.62 572.16 552.88 512.75 479.07
1 KR (m3 s ) " 34 835 29224 39 150 33154 37684 37843 33281 33917
% 2 i B EMW 570.77 468.77 553.09 563.86 557.67 505.49 637.54 555.36
2 iR (m3 s ) 35905 33527 32890 38 427 36 897 35056 42670 30335
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Tab.3 Comparison of difference between maximum and minimum heat dissipation in different wind directions

Rl s) 5 BRI N T R i Rl o
% 1 iH R B EIMW 813.12/180° 788.08/90° 25.04 3.20
2 % 2 MW 811.79/180° 785.98/45° 25.81 3.30
PR EE/MW 812.45/180° 789.95/45° 2250 2.87
¥ 1MW 794.26/90° 699.68/45° 94.58 12.08
4 % 2 iHEEAEIMW 808.02/270° 704.43/315° 103.59 13.23
PRI B EIMW 778.94/270° 712.04/45° 66.90 8.54
¥ 1 EGEMW 716.05/90° 562.58/315° 153.47 19.60
8 % 2 i EEGEMW 748.03/270° 547.40/45° 200.63 25.62
PR R E/ MW 681.41/270° 559.24/45° 122.17 15.60
¥ 1MW 589.96/90° 479.07/315° 110.89 14.16
12 % 2 MW 637.54/270° 468.77/45° 168.77 21.55
PR B EIMW 575.15/270° 502.71/45° 72.44 9.25
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Fig.7 Comparison of average heat dissipation performance of natural draft towers
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Tab.4 Percentage of heat dissipation difference between the best wind direction and other wind directions in calm wind

K/ (m sY) KA 0° 45° 90° 135° 180° 225° 270° 315°
5 SER S A EIMW 796.42 789.95 795.61 810.78 812.45 810.78 801.01 802.36

DL 180y kv 72 5:/% -2.05 -2.87 -2.15 -0.21 0 -0.21 -1.46 -1.29

. TR EIMW 726.02 712.04 769.95 740.38 750.68 741.33 778.94 713.64

L 270y L1 72 1% —6.76 -8.54 -1.15 -4.92 -3.61 -4.80 0 -8.34

g TR EIMW 606.03 559.24 673.37 606.94 640.94 649.54 681.41 573.87

PL 270 i 22 5 1% —-9.63 -15.60 -1.03 -9.51 -5.17 -4.07 0 -13.7

1 SRR E /MW 558.85 502.71 571.53 523.74 564.92 529.19 575.15 517.22

DL 270 fy 3k itk 7 /% -2.08 -9.25 -0.46 —6.57 -131 -5.87 0 ~7.40
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