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Interference Effect of Wind Loads for Super
Large Cooling Tower Under Typical Four
Towers Combinations
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Abstract. With the world” s highest cooling tower (220 m)
which is being built as the engineering background, the wind
tunnel tests of pressure measurement under single tower
condition and six typical group towers combinations were
conducted. The influence laws of static, dynamic and extreme
of different
combinations were discussed. The mathematical statistics

interference effects typical four towers

method and frequency spectrum method were used for
analyzing different influencing factors and mechanisms.
Then, the formulas of interference factors for typical four
towers combinations considering wind directions were given.
comprehensive assessment of the

Finally, based on

ks B 2017-02-22

interference effects of overall wind loads, the best scheme for
the arrangement of the four towers in a row was proposed,
which followed the arrangements in oblique L-shaped pattern,
L-shaped pattern, rhombic pattern, and rectangular pattern
successively. A strong linear correlation was found to exist
between the characteristic angle o and the maximum Fr of
five typical four-tower arrangements.

Key words: typical four towers combination; super-large
cooling tower; wind tunnel test; wind load; interference
effect; function mechanism
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Tab. 1  Size characteristics of main components for
super large cooling tower
BH i ~EE
MR/ m 220,00 —|———
WETR R/ m 165. 00
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WEEE/m 1200 |3
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Fig. 1 Simulation of wind characteristics in boundary

layer wind tunnel
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Fig. 2 Shape coefficient at different surface roughnesses
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Fig. 3 Diagram of simulation of Reynolds effect measure
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Fig. 5 Sample time series and PDFs of resultant force

coefficient in single tower
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Fig. 6 Sample time series and PDFs of resultant force

coefficient in group towers
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Tab. 2 Interference factors of the most unfavorable condition at different layouts

p—— BT BT BAE T
Fmt we  KEfm/O Fp we  KEfm/O Fg Be Rrafy/ )

XU A B 1.16 1 157.0 1.54 2 247.5 1.26 2 247.5

5 wfe 1.31 3 337.5 176 2 247.5 1.27 3 0

HERIE 124 2 315.0 2.03 2 247.5 1.43 2 247.5

E3/ U 1.16 2 247.5 1.77 2 247.5 1.37 2 247.5

LB imig 1.20 2 45,0 2.05 2 112.5 1.33 2 112.5
& L B 1. 32 2 315.0 L. 86 2 247.5 129 2 315.0
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Fig. 7 Influence factors along wind
angles in layouts of two
towers and four towers in

a row

Fig. 8 Influence factors along wind
angles for NO. 2 tower in
rectangular arrangement and

lozenge arrangement

Fig. 9 Influence factors along wind
angles for NO. 2 tower in L-
and

shaped oblique L-

shaped arrangement
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Fig. 12 Error analysis of the fitted formula of

interference factors in typical four-
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Tab. 3 Parameters of interference factors in row arrangement

i 1 2 3 4 5 6 7 8
ai 1.827 0 0.965 9 1.246 0 1.363 0 0.958 5 1.321 0 0.039 9 0.022 1
b; 0.0100 0.020 4 0.038 8 0.111 2 0.041 6 0.111 9 0.148 0 0.174 4
Ci —0,224 1 1. 063 0 1.016 0 0.324 3 3.720 0 3.346 0 3.047 0 1.587 0
WEE/ % 96. 67
x4 ERAFRTHRETMESSEH
Tab. 4 Parameters of interference factors in rectangular arrangement
i 1 2 3 4 5 6 7 8
ai 1.736 0 0.741 3 0.120 1 0.093 7 0.040 8 0.069 8 0.029 5 0.039 2
b; 0.008 3 0.016 5 0.027 0 0.121 3 0.1617 0.143 1 0.101 0 0. 080 9
c; 0.071 4 1.839 0 3.0250 2.448 0 —0.2137 —2.3050 1.358 0 2.0290

WALE/ %

98. 81
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Tab. 5 Parameters of interference factors in lozenge arrangement

i 1 2 3 4 5 6 7 8

a; 31.890 0 30. 810 0 0.029 1 0.065 7 0.048 9 0.056 6 0.028 2 0.025 3

b; 0. 006 6 0.006 7 0.0535 0.100 3 0.072 9 0.120 2 0.172 4 0.147 1

¢i 0.926 5 4,062 0 0,347 4 2.416 0 —2,702 0 —2.034 0 2.3180 0.398 7
BAEHRE/ % 96. 54
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Tab. 6 Parameters of interference factors in oblique L-shaped arrangement

i 1 2 3 4 5 6 7 8

a; 1.3250 0.318 2 0.146 7 0.091 8 0.069 6 0.076 6 0.044 1 0.033 3

b; 0.002 5 0.0115 0.025 3 0.099 3 0.044 5 0. 067 2 0.136 5 0.179 9

¢ 1.349 0 3.100 0 3.3580 2.341 0 5.8050 —1.3970 —0,8889 0.764 0
BAEHRE/ % 98.79
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Tab. 7 Parameters of interference factors in L-shaped arrangement

i 1 2 3 4 5 6 7 8

a; 0,722 3 0.541 3 0,446 6 0.865 3 1.136 0 0.492 0 0.939 4 1. 060 O

b; 112. 600 0 69. 290 0 247. 800 0 149. 700 0 387. 800 0 291. 100 0 208. 200 0 4.693 0

¢ 17.180 0 35. 860 0 17.760 0 34.570 0 110. 700 0 33.1200 41,770 0 79.390 0
BAEHRE/ % 98. 15
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