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Fig. 1. Inside structure of boiler building.
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Fig. 2. Location of louvers(ventilation hole) in boiler
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Fig. 3. Grid system for boiler building.

Table 1. Boundary conditions applied to analysis of boiler building

Sort Boundary condition Reference
Lower louver Pressure outlet Air:324TC-118C
Upper louver >” "
Monitor roof ” "
Fan duct Velocity inlet Flow rate : -924.48 ton/hr
Wall of inner equipment ~ No-slip, Constant temperature ~ Surface temperature: 60 C
Outer wall of boiler building No-slip -
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Fig. 4. Location of sliced planes

Fig. 5. Path lines in the case of
high outside air temperature

Table 2. Flow rate and average velocity of louvers in the case of

high outside air temperature

Sort Mass flow rate (ton/hr) Velocity (mvs)
Fan duct 92448 -15
Monitor roof -1451.15 -195
Upper 1 -153.74 091
louver 2 -155.78 093
1 48261 1.79
Lower 2 476.90 1.96
. 3 47645 1.96

louver

4 630.06 202
5 619.12 1.99

* Negative velocity indicates discharge flow rates
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Fig. 6. Velocity distributions in the case of high outside air temperature :
(@) x=5.8m, (b) y=—10m, and (¢) y=-47.3m
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Fig. 7. Temperature distributions in the case of high outside air temperature :

(@) x=5.8m, (b) y=-10m, and (c) y=—47.3m
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Fig. 8. Comparison of path lines by opening rate in the case of low outside air temperature :
(@) 100% open, (b) 56% open and (c) 20% open
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Table 3. Flow rate, average velocity and opening rate in the case of low outside air temperature

Sort Mass flow rate (ton/hr) Velocity (m/s)

gggenfnlg‘r‘;g 100% 56% 20% 100% 56% 20%

Fan duct 92448 92448 92448 £6.18 6.18 -6.18

Monitor roof -1,685.73 94572 151.76 -1.86 -1.05 0.17

Upper 1 1,292.64 93732 397.05 633 8.26 972

louver 2 1,319.27 934.13 389.60 6.46 823 954

* Negative velocity indicates discharge flow rates
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Table 3. Flow rate, average velocity and opening rate in the case of low outside air temperature

Sort Mass flow rate (ton/hr) Velocity (mv/s)

Turbulence model Standard RNG Standard RNG
Fan duct 92448 75

Monitor roof -1451.15 122060 -1.95 -1.64
Upper 1 -153.74 -107.88 091 064
louver 2 -155.78 -109.73 093 065
1 48261 42738 179 159
Lower 2 47690 41877 196 172
3 47645 42240 196 173
louver 4 630.06 54477 202 175
5 619.12 54971 1.9 176

K3

Fig. 11. Comparison of velocity distribution with turbulence model : (a) standard k—¢, (b) RNG k-¢
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Fig. 12. Comparison of temperature distribution with turbulence model : (a) standard k-, (b) RNG k-¢
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