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Abstract: In order to improve the cooling performance of cooling tower, this study takes a 300 MW unit cooling
tower in the north as an example, establishes a 3D numerical calculation model of cooling tower, compares the
effect of non-equal packing in two and three zones on the outlet tower water temperature, determines the optimal
radius dividing point, and cooperates with non-uniform water distribution for optimization, analyzes the effect of
different optimization schemes on the air flow rate, tower water temperature and ventilation volume in the outlet
tower. The results show that the cooling performance is improved with the exit tower water temperature of 31.798 'C
and 31.696 ‘C under the non-equally spaced packing in the second and third divisions, respectively. The coupling
optimization of non-equally spaced packing with non-uniform water distribution significantly improves the
uniformity of aerodynamic and temperature fields. With the increase of water distribution in the inner zone, the
outlet water temperature and ventilation volume both show a trend of first increase and then decrease, and the
optimal water distribution in the inner zone is 50%, and the outlet tower water temperature is 31.36 C and
ventilation volume is 7 122.8 kg/s. Compared with 26 mm and 30 mm equidistant packing arrangement, after
collaborative optimization, the water temperature of the tower is reduced by 0.768 °C and 0.83 °C, respectively, and
the cooling performance is significantly improved.
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Fig.1 Structural diagram of cooling tower (m)
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Fig.2 Structural diagram of cooling tower with non-
equidistant fillings
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Tab.1 The thermal performance of fillings

X N=B" Ka=BgqP
TEORL AT PE
n B a b
26 mm FHT K 212 0.58 2084 0.67 0.32
30 mm #H K 1.60 0.66 2503 0.54 0.33
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Tab.2 The resistance performance of fillings
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Fig.3 Calculation domain and boundary conditions
A NSRS NI NIRRT 1, %
BV KNI BE A TN To I RS BE T 34 5, 3K




5 5 3 TR S A EIESORL R A SR K U R AT 5T 103
MBECKX R & X BRIy z SRS ERE N WEATTLES, SEGRFR BRI, JR5E
N R AR PRIEREA] DU ROt m ke . B R IBGOR,

B IE T FLUENT #E; 3R /K AL &
DL E E bR (UDS) iR, 45aiik)
X 4z FE AR I, ROk, wWERES A
€ X REL (UDP) FER IR X FIRY X o s ) Rl B
i SIMPLE Skl & . Bhah, RAEAA s 5720
HOERARIISEL, WSk AR E T Rk 2N T
%1 108, HMSHRENTET 104, Eg%R
50 X H 35 /KIR A4/ T 0.01 C.

2.3 1REVIOE

NIGUEASE R A e, SR EUA EIES BT T
NTHE T TR A5 A A S TR X A% o 24194
ME T 150 Ji)5, PR EE R B 2 IR A

SO B AR B 4 R S ST B, 4501
W 3. ik 3 TLLEH, SR E S RTHEZ ]
RZEN 1.36%, VIR TR R

%3 IHEERSEITE R

Tab.3 Comparison of the simulated and designed outlet
water temperature
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Fig.4 Variation rule of outlet water temperature with inner
radius under two-area filling
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Fig.5 Variation rule of outlet water temperature with inner
radius under three-area filling
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Tab.4 Water drenching density program in the inner and
the outer areas of cooling tower
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Fig.7 Variation rule of outlet water temperature with water
distribution in the inner zone
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