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

Table 1. Boundary conditions applied to analysis of boiler building 

SOa Boundary condition Reference 

Lower louver Pressure outlet h: 32.4"C -11.8"C 

Upper louver II I! 

Monitor roof N N 

Fan duct Velocity lnlet Flow rate : -924.48 tonlhr 

Wall of inner equipment Neslip, Constant temperature Surface tempemture: 6OT 

Outer wall of holler building Neslip 
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Fig. 5. Path lines in the case of 
Fig. 4. Location of sliced planes 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 (tonlhr) Velocity (rnls) 

Fan duct 924.48 -7.5 

Monitor roof -1,451.15 -1.95 

louver 2 -155.78 -0.93 

1 482.61 1.79 

Lower 
2 

louver 
3 

4 

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 airtemperature : 
(a) x=5.8m, (b) y=-lorn, and (c) y=-47.3m 



Fig. 7. Temperature distributions in the case of high outside air temperature : 
(a) x=5.8m, (b) y=- lorn, and ( c )  y=-47.3m 

Fig. 8. Com parison of path lines by opening rate in the case of l ow outside air temperature : 
(a) 100% open. (b) 56% open and (c) 20% open 



F&. 9. Comparison of velocity distributions with opening rate in the case of low outside air temperature. 

Opening 
rate 

Location of sections 

y=-47.3m x=5.61n!s y = l h  
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Table 3. Flow rate, average velocity and opening rate in the case of low outside air temperature 

So~t Mass flow rate (tonhr) Velocity (mls) 

Upper louver 
opening rate 

Fan duct -924.48 -924.48 -924.48 -6.18 -6.18 -6.18 

Monitor roof -1,685.73 -945.72 15 1.76 -1.86 -1.05 0.17 

upper 1 1,292.64 937.32 397.05 6.33 8.26 9.72 

louver 2 1,319.27 934.13 389.60 6.46 8.23 9.54 

' Negative velocity indicatesdischxge flow rates 
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Fig. 10 Comparison d temperatlre dstribution with opening rate in the case d Iw outside ai rtenpemhre. 
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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 (tonlhr) Velocity (nds) 

Fan duct 

Monitor roof 

upper 1 

louver 2 

1 

Lower 2 
3 

louver 
4 

5 

Standard 

-1,451.15 

-153.74 

-155.78 

482.61 

476.90 
476.45 

630.06 
619.12 

RNG 

-924.48 

-1,220.60 

-107.88 

-109.73 

427.38 

418.77 

422.40 

544.77 

549.71 

Standard 

- 1.95 

-0.9 1 

-0.93 

1.79 

1 .% 

1 .% 

2.02 

1.99 

RNG 

Fig. 11. Comparison of velocity distribution with turbulence model : (a) sta.ndard k-E, (b) RNG k-E 

Fig. 12. Comparison of temperat~~re distribution with turbulence model : (a) standard k-E, (b) RUG k-E 
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