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Absract - The existence of high temperature equipment such as steam pipe, deaerator, steam storage tanks
and main stleam stop valves makes rdatively higher workplace temperature in a power plant of the turbine
building. In order to cool down the air temperature in the turbine building, the outside air flow with lower
temperature passes through the window and the hotter ar in the building is extracted to the outside by
ingdling the vertilation fan on the roof. Neverthdess, higher temperature regions near the high temperature
equipment till exist in the turbine building and additiond fans for the temperature reduction in the higher
temperature region should be examined for the optimd location and mass flow rate. The purpose of the
present study is to suggest the optimized location and capacity of the additiond ventilation fans for a
comfortable working environment. From the present study, it has been ducidated that the additiona
ventilation fans might be located near the high temperature deserator and it could reduce the mean
temperature in the turbine building by 3.0°C and the temperature near the deaerator could be reduced
by 42°C.
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Table 1. Geometry configuration of inlet condition
. o L Roof Fan
(1) | Left Stair (_/ T
(2) | Condensate Pump Grating I,rf
(3) | Stop Valve Grating ! -
(4) | Low Pump & Cooler Grating o
A [ ”/f 5 ﬁ-—l
(5) | Steam Header O © 1 el |
(6) | Right Stair Window Half Open
(7) | Unloading bay (@ Case 1
(8) | Fan
o _‘L Roof Fan 120%
Right Deaerator <—/
. . 'S
Right Heate_rJ > \_
Left Heater -\ i
Left Deaerator)-
g Right Tutbine Window Half Open
T (b) Case 2
"’Left Tutbine
Dea. Roof Fan
1) Iso-view
(@) 1o __i____ i Roof Fan
|'r-“-\' o
L
O
Window Half Open
(c) Case 3
A _ o
(1) (2) (3) (4) (5) (6) (7) (8) Fig. 2. Configurations for three cases of CFD analy-
sis. Case 1 : The present roof fan position
) and air flow rate, Case 2: The present roof
(2) Top-view fan position and 120% air flow rate, Case 3:
Fig. 1. Geometry configuration of turbine floor & Additional roof fan at deaerator roof.
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Table 2. Wall boundary conditions of Case 1

Right Deaerator storage tank 61.6C
Right Deaerator 65.7C
Left Degerator storage tank 61.5C
Left Degerator 65.7C
Right Heater 59.9C
Left Heater 58.6C
Right Turbine 450C
Left Turbine 0T Fig. 3. Photograph of TSI VELOCICALC 9535.

Table 3. Inlet boundary conditions of Case 1

Roof Fan 1~8 -6.68m/s -
Right Condensate Pump Grating 1.18m/s 51.3C
Right Low Pump & Cooler Grating 0.43m/s 458
Right Stop Valve Grating 1.30m/s 51.2C
Left Condensate Pump Grating 0.43m/s 51.0C
Left Low Pump & Cooler Grating 0.56m/s 451°C
Left Stop Vave Grating 1.09m/s 53.1C
Right Right Stair 0.93m/s 350C
Left Left Stair 0.50m/s 31.0C
Left Right Stair 0.43m/s 34.0C
Steam Header 0.71m/s 381C
Right Turbine Door 0.92m/s 60.8C
Left Turbine Door 0.92m/s 56.2°C
Right Turbine HIP 1.70m/s 51.7C
Left Turbine HIP 1.70m/s 50.8C
Unloading bay 0.54m/s 325C
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Fig. 4. Veocity magnitude contours at right deaera-
tor sectiona plane for three cases. (unit : m/s)
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Table 4. Comparison of volume mean temperature reduction for three cases

_ Case 1 Case 2 Case 3
unit : °C
T T AT T AT
Deaerator 415 41.0 -0.5 37.3 -4.2
Turbine 35.0 344 -0.6 325 -24
Heater 35.6 353 -0.2 337 -1.9
Air 40.5 40.0 -0.5 374 -3.1
Window 34.3 335 -0.8 322 -21
Tota 38.3 37.7 -05 353 -3.0
Table 5. Comparison of enthalpy reduction for three cases
Case 1 Case 2 Case 3
unit : kJkg
H H ANH H ANH
Deaerator 16.6 16.1 -05 12.4 -4.2
Turbine 10.0 9.4 -0.6 75 -25
Heater 10.6 104 -0.2 8.7 -1.9
Air 15.6 151 -0.5 125 -3.1
Window 9.3 85 -0.8 7.2 -21
Total 133 12.8 -05 10.3 -3.0
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