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Abstract: To investigate the wind-induced interference effects in a typical six-tower arrangement of
large cooling towers, wind tunnel pressure measurements on rigid models were conducted for two tow -
er layouts—rectangular and rhombic—with three different tower spacings. The variation patterns of in-
terference factors based on aerodynamic loading with respect to tower group layout, tower spacing,
and wind direction angle were investigated. The distribution characteristics of average and fluctuating
wind pressures on the tower surface under the most unfavorable conditions were analyzed. The results
showed that the rhombic layout exhibited stronger tower group interference effects compared to the
rectangular layout, with the most significantly disturbed cooling tower located in the leeward direction
of the incoming wind. Moreover, the sensitivity of the interference factors to wind direction angle was
greater than that to tower spacing for both tower layouts. The distribution of average and fluctuating

wind pressures on the surfaces of disturbed towers was asymmetric. The interference effects increased
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the suction of average wind pressures in the side and leeward wind regions, as well as the magnitude

of fluctuating wind pressures.

Keywords: large cooling tower; tower group interference; aerodynamic loading; wind tunnel test
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Fig.10  Distribution of average wind pressure on tower surface under the most unfavorable wind direction in six-tower layout
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Fig.13 Variation of interference factors based on average values of drag coefficients with wind direction angles and tower spacings
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Table 2 Interference factors under the most unfavorable conditions based on characteristic values of drag coefficients

IF(Co ) IF(Cy.p) IF(Cp niene)

LI WIES " o ; m = ; ‘, = ;

BUE s Wi f /() BUH we  Wamsm/C) BdE w5 A/ C)
1.5_Rec 1.339 T1 292.5 1.682 T1 270 1.181 T2 270
1.75_Rec 1.486 T1 337.5 1.814 T2 180 1.129 T2 270
2.0_Rec 1.309 T1 292.5 1.878 T1 90 1.194 T1 270
1.5_Rho 1.490 T1 315 2.093 T2 180 1.305 T1 270
1.75_Rho 1.429 T1 315 2.007 T2 180 1.368 T3 45
2.0_Rho 1.416 T1 337.5 1.987 T2 180 1.282 T3 45

FERR TS0 TN F I (CO) s i L, A EAE R T
YU ) 7 5 A o

B RBCC, WY Ve BB B 1 AE KU AR
TR B R KU BRI, 3R 3 4 i T N IE IR AN
ZE 0 A A PIRR A L = BB AL 230 4% 45 1 R

15 5 TR R B A TP 7268, e A A
REIE A5 O 1.5 A% 15 I 0 BLAR RO 35 TR B R Y 2208
i B, i 32 90 i R W v A AT 8 XU, i
I ¥ A0 B N AN 52 1 80 0, R e 4 Ak B
IS

R AE AR T3 88 D X IO Y e S A

s =H

ot

x3 ETENRYBLEENRTIHMNIRFHEF

Table 3 Interference factors under the most unfavorable conditions based on characteristic values of resultant coefficients

IF(Cr o) IF(C;,..) IF(Cr oxreme)

WRIE — — . S — o

HfE B R/ C) BdE B R/ C) BdE e A /(%)
1.5_Rec 1.490 T1 315 2.144 T1 45 1.573 T1 337.5
1.75_Rec 1.480 T1 337.5 2.008 T1 90 1.492 T1 337.5
2.0_Rec 1.430 T1 315 1.772 T1 90 1.407 T1 337.5
1.5_Rho 1.621 T1 337.5 2.214 T2 202.5 1.582 T3 45
1.75_Rho 1.501 T1 315 2.093 T3 45 1.460 T3 45
2.0_Rho 1.430 T1 315 1.772 T1 45 1.492 T1 337.5

Vel 14 %5 1T 35 T 4 1 5 80K GF (5 (0 0 R R T
BLF B WA R B T R K UE S 3 B @

2k, 7T RLA e 32 90 A9 7 29 XU & B X Ak 2
Ay, MR X DA B W g AR LG B R 5 52
e R B Ik sl R 52 AR X R 4 A, 2 KUK AR X
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Fig.14 Distribution of average and fluctuating wind pressures at tower throat under the most unfavorable conditions based on re-

sultant coefficients
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