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Optimal Design of Multi-shaft Water Distribution System in Super Large
Natural Draft Cooling Tower

LI Jiang-yun, SHENG Wang, CHEN Zhi-chao, WANG Hui
(School of Civil Engineering, Wuhan University, Wuhan 430072, China)
Abstract: With the increase of water spray area of the super large natural draft cooling tower, it is
difficult to realize uniform air and water distribution in the cooling fillers, which also leads to the decrease
of mass transfer efficiency and heat transfer efficiency. Based on the tree-type pipe network node pressure
method, the conduit water distribution system of super large cooling tower was calculated. Rationality of
the water distribution network design was evaluated by obtaining the actual pressure and flow rate of each
spray node, and the distribution network was partially adjusted according to the water distribution require-
ment of super large cooling tower. The comparison results showed that obvious optimization effect was a-
chieved by the design model, so water distribution scheme of typical working conditions could be provided
for engineering design, and more accurate water distribution data was provided for heat transfer numerical
simulation of the cooling tower.
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Fig.1  Connection of a quarter of central well, water tanks,
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Fig.2  Water distribution system of central well
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Fig.3 A quarter of water distribution design and optimization

I S4B T S A 2, IR A R] A P K
RS EAR . B =AY T 00, YRR R Y
HHRARIE 4(a) 5 (a) FE 6(a) KBRS
N IX IO B R T A X, B A RAECCR . BT
R R EEHE UM, SR IX 2 R I BE T TN X, I
BEANX Bk B R TF A X, TR )55 1 il
R VRO A AR R AR, IR T A X E K [) i
B/ T A DXEC K (JLER 2) , BT -5 R 3 IS XU A

FHIE R, 49 K B IE BT AR L 4 (b) (&1 5(b)
& 6(b) o (HA, Ui 3(c) B, Ah X Y f5
5 DX a (IR BB, T ZEARERALAL , T4y
Hh— X B BC/KE EAE A 300 mm 3115 350 mm, 1A
BB/ XA KB T, BT S (L 2) , 3
ERTRALCRILE 4 () JE 5 () FIE 6(c) , i LIF
H AP XK I L2y 3 45 T =H
7 SR 8 L S 345 RO EE

<42 .



www. watergasheat. com

FIR,F ARSI S B I REK R R RALR T

FH34 K H11H

1K (' 7)

0.002 380
0.002 214
0.002 047
0.001 881
0.001 715
0.001 549

0.001 382
0.001 216 g
0.001 050 =

ALK /(- 5°)

-40 -20

127K 3 i/ 5°1)

0.002 380
0.002 214
0.002 047
0.001 881
0.001 715
0.001 549

-40 -20

4 BEFTREKLLFERR

Fig.4  Optimizing effect of water distribution in summer
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Fig.5 Optimizing effect of water distribution in spring and autumn
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Fig. 6 Optimizing effect of water distribution in winter
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Tab.3  Comparison of average shower water density and
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Tab.2  Design of nozzles and water distribution pipes
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