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ABSTRACT: In this paper, reentering ratio and cooling capacity of individual cooling towers
arrayed on a building roof were studied by a numerical method. The number of 16 cooling
towers were divided into 4 banks. It was considered the summer prevailing wind characteri-
stics as west wind and south wind of 5m/s. It was also considered the roofwall types as the
curtainwall and the louverwall that had the outdoor air intake louver in the curtainwall. In
this case, the louver was suggested as the solution that could prevent reentering phenomenon
due to recirculation and interference of the discharge air. In the case of the curtainwall, the
averaged reentering ratio are predicted 13.3% and 24.4% for the west and south wind of 5
m/s, respectively. In the case of the louverwall, the averaged reentering ratio are predicted
2.5% and 9.7% for the west and south wind of 5m/s, respectively. Therefore, the louverwall
is a appropriate solution for reducing the reentering phenomenon.
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(a) Recirculation

(b) Interference

Fig. 1 Two paths of reentering of discharge air.
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Table 1 Design factors of the cooling towers for the present study

Design factors Value Design factors Value Design factors Value
L 74 [kg/s] . Ga 51 [kg/S] ' Ta,out 35.8 [°C]
T in 37[C] KAV/L 0.915 Ta,in 0.0211 [kg/kgDA]
Tyout 32([7C] Tin 31[T] Za,out 0.0385 [kg/kgDA)
[
Helliport g
W Bank(1EA)

Unit{m]

Fig. 3 Schematic of the cooling towers on the
roof with the curtain wall.

Unit[m]

Fig. 4 Schematic of the cooling towérs on the
roof with the louver wall.
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Table 2 Governing equations and coefficients

Continuity equation;

7]
o2, (P”i) =0
Momentum equation;
F.) ap 8 ou;  ouy
ax; () ox; * oz {(,u+ut)( dz; oz
+8,

Turbulent kinetic energy equation;

+ ﬂ)a—k—}-\‘— G, — pe
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- k) ==
6zi(pu’ ) ox; K o | 9x;

Dissipation rate equation of turbulent kinetic
energy;

d _ 0 Hi
ax; (puse) = ax; [(,u+ o,
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Concentration conservation equation;

8 8 Ky | om
29 () = 2 N 4
ox; (pu;m) ox; [ pD+ Se, 6a:,»} §
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2 du; du,;\du;
_ Pk N R G
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C,=0.09, Ci.=1.44, Cp;=192
0:=10, 7.=09, S¢,=0.7, D=2.88x10""m’/s
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Table 3 Boundary conditions for the present study

Locati Conditions
ocati ,
cation West wind; v, =50m/s | South wind; ¥, =5.0m/s
T od; _
op face oz, =
o9,
Bottom face — =0
B:Ei
a9,
Eastern face P,=101315Pa prale
Western £ v,=5.0m/s, T,=31TC, o;
estemn face z,=0.021084 kg/kgDA oz,

Southern £ o . 9,=50m/s, 7,=31T

outhern face oz, z,=0.021084 kg/kgDA
96,

Northern face az = P,=101315Pa

Discharge air outlet face

G,,a=4165kg/s, Tu,0u=358T, fCa out =0.0385 kg/kgDA

Entering air inlet face

a9,

G,a=41.65kg/s, ‘a‘; =0

Walls

u=v=w=0 "
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