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Abstract Indonesia has a very short supply of electricity. As a solution to this problem, plans for construction of
thermal power plants are increasing. Thermal power plant require the cooling water system to cool the overheated
engine and equipment that accompany power generation, and the circulation water pump chamber among the cooling
water system are generally designed according to the ANSI (1998) standard. In this study, the design criterion 20°
for the spreading angle of the ANSI (1998) of the layout of the circulating water pump chamber can not be satisfied
on the K-coal thermal power plant site condition in Indonesia. Therefore, 3-D numerical model experiment was carried
out to obtain a hydraulically stable flow and stable structure. The Flow-3D model was used as numerical model. In
order to examine the applicability of the Flow-3D model, the flow study results around the rectangular structure of
Rodi (1997) and the numerical analysis results were compared around the rectangular structures. The longitudinal
velocity distribution derived from numerical analysis show good agreement. In order to satisfy the design velocity
in the circulating water pump chamber, a rectangular baffle favoring velocity reduction was applied. When the
approach velocity into the circulating water pump chamber was occurred 1.5 m/s ~ 2.5 m/s, the angle of the
separation flow on the baffle was occurred about 15° ~ 20°. By placing the baffle below the separation flow angle
downstream, the design velocity of less than 0.5 m/s was satisfied at inlet bay.
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Table 1. Status of diffusion angle of CWP chamber

Approximate influent jet
boundary (may not be .
symetrical) Vertical column
array for flow
distribution

Radially

diffused flow

approaching
pumps

Upwelling and laterial
flow movement to outer
pump bays

t
\
|

N
®]
oHo

ORIGINAL

IMPROVED

Fig. 1. Diffusion angle of CWP chamber boundary [4]

(1) Intake pump FFZ Frk-2(bell mouth) 24

i
zlo]

@O S=D(1.0+2.3Fp) [4] [SE ZAZ(m), D=
Wvl$-2 A7 FpE Froude number]

@ FHZA Aol w2 71F[5]

- AMFY AZHARFTEI o1 Aol Hg
@ 2 ek A7) 150 o4

- nREEFY AZHARFFTFREI o Ado] £
OFQE Ay : Wnkp KA 17w o4

Wukg-2e 27 0] guf 2] ellA] 0.5
m/s ©]3H5]
@ HWuke 2 A7) 5] $IXolA 0.3 m/s ©]3H6]

(3) =3 H(screen) A%
O 23 AL} Aset FAR 2-E(=aA 9 A
s A 24)

@ 02 m/s ~ 0.5 m/s 2L[5]

Division Diffusion angle(®) Remark

Libya Benghazi CCPP 35.6 Daewoo E&C [7]
Libya Tripoli West SPP 90 Hyundai E&C [8]
Indonesia Kalselteng 2 CFSPP 90 Hyundai Eng. [9]
Philippines Pagbilao CFPP 19 Daelim [10]
Uzbekistan Talimarjan TPP 20 Hyundai E&C [11]
UAE Hassyan 1 CCP 32 Posco E&C [12]
UAE Mirfa IWPP 51 Hyundai E&C [13]
Korea Gangneung Anin TPP 30 Kepco E&C [14]
Korea Onsan Enerbix Power Station 15 Samsung C&T [15]
Korea Pyeongtack TPP 34 Korea Western Power [16]
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Fig. 3. The geometry of Cooling tower basin and CWP
chamber

Table 2. Numerical analysis cases and input data

IKCP CWP |

Fig. 4. 3D model construction

Case Upstream B.C. Downstream B.C. Remark
(Discharge, m’/s) (Water level, EL. m)
1 LWL ()05 * Front of CWP chamber : Step
1-2 HWL (103
2 LWL ()05 * Front of CWP chamber : Step — Slope 0.2814
2-2 HW.L (+)0.3
¢ Expand width of Common channel : 5.05 m — 5.50 m
3-1 LW.L (-)0.5 * Expand width of CWP chamber : 14.6 m — 16.0 m
* Front of CWP chamber : Step — Slope 0.2972
4-1 781 LW.L (-)0.5 e Case 3 + Baffle installation 2 EA
5-1 LW.L (-)0.5 e Case 4 + Expand width of Baffle (0.55 m — 1.65 m)
¢ Expand width of Common channel : 5.05 m — 5.50 m
61 LWL ()05 + Expand width of CWP chamber : 14.6 m — 16.0 m
] * Front of CWP chamber : Step — Slope 0.3378
6-2 HW.L (+)0.3 « Baffle installation 2 EA
* Expand width of Baffle (0.55 m — 1.65 m)
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Table 3. Approach velocity for each bay (unit : m/s)

Approach velocity for each Bay (Unit : m/s) Min, water level around CWP" (Unit : EL. m)
Case Bay 1 Bay 2 Bay 3 Bay 4 (right) Remark Bay 1 Bay 2 Bay 3 Bay 4 (right)

(left) (left)

1-1 025 0.68 0.66 0.28 N.G (047 (-)0.42 (-0.41 (047
12 0.24 045 0.37 025 0K (4)0.29 (+)0.33 (+)0.32 (4)0.29
2-1 0.28 0.58 0.57 0.29 N.G (-)0.50 (-)0.48 (-)0.45 (-)0.49
22 0.29 0.34 0.29 023 0K (4)0.30 (+)0.34 (+)0.32 ($0.31
31 0.30 0.67 0.47 0.28 N.G (-)0.56 (-)0.54 (-0.52 (-)0.55
4.1 0.28 0.56 0.46 0.29 N.G (-)0.55 (-)0.54 (0.52 (-)0.55
5.1 025 033 0.42 0.29 0K (-)0.55 (-)0.55 (-)0.52 (-)0.56
6-1 025 048 0.28 0.26 0K (-)0.56 (0.52 (-)0.54 (-)0.55
6-2 0.23 0.24 0.34 023 0K (4)0.33 (+)0.34 (+)0.35 (4)0.33
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