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Influence of Nozzle Type and Arrangement on the
Performance of Cooling Tower

MIN Jian, WANG Liansheng, JIANG Yuanyuan, GUO Lihui, TENG Dongyu, ZHAO Hujun
(GD Longyuan Power Technology & Engineering, Beijing 100039, China)

Abstract: Based on the spray performance experiments of XPH and TP-1I nozzles, the water distribution throughout the
whole tower affected by different parameters and arrangement of nozzles was analyzed. The results show that the flow coef-
ficient of XPH is low and able to apply to the condition where pressure head is larger than 10 kPa. Groups of TP-1I nozzles
should be used to make water well distributed. XPH nozzles should be positioned as an equilateral triangle at the wall zone in
the tower. The middle zone full of air should be controlled by TP- I nozzles arranged as a square. TP- Il nozzles distributed
as a regular hexagon should be used at the core of the tower to reduce the spraying consistency and investment. The results
can provide quantitative references for the optimization of cooling design and transformation.
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Fig.1 The sketch of nozzles to spray
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Fig.2 The curve of water from nozzles and the head
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Tab.1 Radius of nozzles in different working conditions
R/
I I 2 pi/kPa g/(m*h™) =
H=0.6m H=08m H=10m H=12m
8 4.2 0.8 1.0 1.1 1.2
XPH #4
10 4.7 0.9 1.1 1.2 1.3
(£=0.368)
12 5.2 1.0 1.2 1.3 1.4
TP_TI 8 8.0 1.4 1.5 1.6 1.7
10 9.0 1.5 1.6 1.7 1.8
(e=0.921)
12 9.9 1.6 1.7 1.8 1.9
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Fig. 3 Distribution of nozzles in the space
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Tab.2 The flow coefficient of nozzles in different conditions
o
I A A pi/kPa g/(m*h™) IEEEIE = 1.0 m WiEEE =12 m
H=0.6m H=08m H=0.6m H=0.8m
8 4.2 0.47 0.28 0.48 0.37
XPH #l
10 4.7 0.30 0.28 0.42 0.39
(e=0.368)
12 5.2 0.25 0.23 0.30 0.28
TP_ T 8 8.0 0.14 0.17 0.43 0.39
10 9.0 0.15 0.16 0.36 0.23
(e=0.921)
12 9.9 0.14 0.16 0.24 0.18
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Fig.4 The flow distribution of TP-II nozzles in different arrangement
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Tab.3 Sprinkling analysis of TP-II nozzles in different arrangements
BT T A /m? MR A m’ ok B X )/ (m*h ™) ok (m*h ) o
E=MIE 0.43 5773 0.87 82~11.0 72 0.34
EMilE 1.00 5000 1.00 6.8~9.5 6.7 0.17
ENIIE 2.60 4330 1.15 5.5~7.6 5.0 0.35
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