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Numerical Investigation of Interference Effects on Wind
Flow around a Group of Cooling Towers including Wind
Ribs Effects

M.A. GOUDARZI,S.R. SABBAGH-YAZDI
ABSTRACT:

In this paper, the interference effects of neighboring large structures located at upstream of the cooling
towers group were numerically investigated. In order to assess the computed pressure field, the concept of
using equivalent sand-grain roughness is utilized to simulate the physical effects of external ribs. The
numerical solution results are compared with a set of reported laboratory measurements as well as VGB code
of practice. Having a verified numerical model, the interference effects of a group of cooling towers were
considered. In order to investigate the grouping effect, the lay out of a set of three cooling tower Kazeroun
power station (South west of Iran) was used. The computed wind pressures on cooling towers in a group with
irregular arrangement present different distribution from the pressure values suggested by VGB guideline.
The effects were found more pronounced for lower parts of the cooling towers by considering the
interference effects of upstream large structures.
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Finite Element Analysis, Surface Roughness, Turbulent Wind Flow, Cooling Tower, Wind Pressure
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(@) Pressure Coefficient at Height 105 m (Direction 1)
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Pressure Coefficient at Height 105 m (Direction 3)

o
O
15

m—0 == Tower A
——m— T o\yer B

-180 -120 -60 0 60 120 180

(Vo) sl ol s s Hlosal VY S

\RRI

TPAA Slhwa | ¥ 0l | 52 g e S/ Ol o i /! J



adse (Cmad Sldm Sl YF O lpldale 51 S opes
sals olias (VW) IS 5o Lo @ o wily slplaale
G385l 59 () o) ol Qe s s (B0 o il suk
o9 o glolaal ioga ol gl L8 1,y o) su
@it s Glase 580 L8 L ) ose Gl cwa¥L
5 (V)s OAJEE) 5o by g S0 ba o Hlad,
5 (Z7105m) YL olels,) Hu Hlas s mi s slaslaga
Llom] .ol sad G (Y) JS& ,a (Z=35m) o omb
£t L) wm 5o ¥ 5 LT plis ) oS leslaaabin 31 51 VGB
Slasluss 5o cis b Ll aS e i ol Sa S
i slolaalu ssas Sl SIS as o Ol saduby
502 Lo YL olels,l oo, o0 sad olal Hlas 95
S5 e sie Ve ) oleli) Lo lolail ol asa s Lol ol
Wa S @l s L Skl las Glase oS USa
Olaae LB 51 Bouly oleld,l Ho Hlad lase (50353
ol ¢ cawd goide cuaal Lan Sola a0k

Wl o eyl

08 e Y i pliS I b s (sleilaidlin cusalgo -1V S
0805 o€ 558 (slea i Gk

y

LanGxG‘}SJAL'aJJIA‘JJm‘)u@‘}JI—\AJSA}a

2500

Pressure for Height 105 m(Tower A)
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