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A thermal-flow analysis of deaerator floor of power plant for reducing
the radiative heat transfer effect
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Abstract Steam power generation is used to produce electricity through a generator that is connected to a steam
turbine. As a result, the surface temperature of the deaerator is 70 Cduring the summer season, the surface temperature
of the storage tank is 67C, and the air temperature is 50°C. This environment is inappropriate for workers and
instruments. Workers adjacent to the deaerator and storage tank in particular feel higher temperatures because of the
radiative heat transfer effect. Therefore, we optimized the cooling conditions by computational analysis. Case 1 is the
current shape of the power plant, Case 2 has additional insulation, and Case 3 has a radiation shield. Flow is caused
by a temperature difference between the heat sources in the wall, and hot air is trapped in the right upper end. Based
on the temperature contours and the maximum temperature of the surfaces, Case 2 was found to be the most efficient
for reducing radiative heat transfer effects.

Keywords : Deaerator, Insulation, Radiation shield, Radiative heat tansfer effect.
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Table 1. Boundary Conditions
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Part Boundary Condition
235C, (b)
Deaerator Convection, 10
Heat transfer
coeffcient : 6 e
200.5C, °e
Convection, 07
Storage Tank Heat transfer 06
coefficient : 6
Dea. Floor 434°C "
Building roof 43°C o
Left Wall 42T 93
Right Wall 41°C 02
Workerl Coupled 01
Wall Internal Emissivity 1.0 o
Shield Internal Emissivity 0.8
Insulation Density 230kg/m? (c)
Insulation Thermal Conductivity 0.072 W/m « k Fig. 3. Velocity contours (a) Case 1 (b) Case 2 (c) Case 3
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Table 2. Maxium temperature of Case 1

Part Max. temp
Deaerator Surface 653C
Deaerator Worker 55.6C
Storage Tank Surface 61.3C
Storage Tank Worker 50.3C

Table 3. Maxium temperature of Case 2

Part Max. temp
Deaerator Surface 55.1C
Deaerator Worker 499°C
Storage Tank Surface 52.6C
Deaerator Worker 46.3°C

Table 4. Maxium temperature of Case 3

Part Max. temp
Deaerator Surface 57.7C
Deaerator Worker 50.9C
Storage Tank Surface 54.7C
Storage Tank Worker 47.1°C
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Table 5. Graph of maxium temperature
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