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Numerical Study on the Ventilation Effect in the Boiler Building 

Chul Hwan Kim f . Geun Jong Yoo . Hoon Ki Choi 

Dept. of Mechanical Design and Manufacturing Engineering, Changwon National University 

Ventilation effect is analyzed for boiler building with multiple si@cant. Therefore, analysis methodology with simple k- 
heat SOW. Air flow inside the boiler building is characterized turbulence model is found to be reliable for the boiler building 
as turbulent mixed convection. Analysis met~odolog~ is set up ventilation analysis. However, more simphfied geometrical 
with two Merent k-E type models (standard k- a RNG k- E). model is desired to expand its application. 
Two different cases with high and low outside temperature are 
analyzed. In case of high outside t e m p e m  condition, mixed 
convection is well realized inside the boiler building. With 
different upper louver opening rate, air flow is also well 
established and proper opening rate is found to meet design limit 
in case of low outside temperature condition. Difference of ~ e y  words : venddon, boiler building, n l m f i d  analysis, k- 
analysis results for two different turbulence models are not E model 
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Fig. 1. hside structure of boiler building. Fig. 2. Location of louvers(ventilation hole) in boiler 
building. 
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Fig. 3. Grid system for boiler building. 

Table 1. Boundary conditions applied to analsis of boiler building 

Sort Boundary condition Reference 

Lower louver Pressure outlet Air : 32.4"C -1 1.8 "C 

Upper louver N N 

Monitor roof /I N 

Fan duct Velocity inlet Flow rate : -924.48 to& 

WaU of inner equipment No-slip, Constant tempeminre Surface temperature: 60°C 

Outer wall of boiler building No-slip 
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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 (to&) Velocity ( d s )  

Fan duct 924.48 -7.5 

Monitor roof -1,451.15 -1.95 

UPF 1 -153.74 -0.91 
louver 2 -155.78 -0.93 

Lower 
2 

louver 
3 

4 

a; Negative velocity indicates discharge flow rates 

(a) (b) ( 4  
Fig. 6. Velocity distributions in the case of high outside air temperature : 

(a) x=5.8m, (b) y=-1Om, and (c) y=-47.3m 



Fig. 7. Temperature distributions in the case of high outside air temperature : 
(a) x=5.8rn, (b) y=- 1 Om, and (c) y=- 47.3rn 

Fig. 8. Comparison of path lines by opening rate in the case of low outside air temperature : 
(a) 1 0096 open, (b) 5 696 open and (c) 2096 open 
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Fig. 9. Comparison of velocity distributions with opening rate in the case of low outside air temperature. 
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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 (to&) Velocity (rnls) 

Upper louver 
opening rate 

1Wo 56% 20% 1Wo 56% 20% 

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

Monitor roof -1,685.73 -945.72 151.76 -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 

% Negalive velocity indicat~ discharge flow rates 
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Fig. la Comparison of ternpetatwe dstribution with opening rate in the case of Iw outside ai rte~erature. 
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Table 3. Flow rate, average velocity and opening rate in the case of low outside air temperature 

Solt Mass flow rate (ton/hr) Velocity (rnls) 

Thrbulence model 

Fan duct 

Monitor roof 

upper 1 
louver 2 

1 

Lower 2 
3 

louver 
4 

5 

Standard RNG Standard RNG 

(a) (b) 

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

(a) (b) 

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