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Numerical Study on Ventilation Method for Temperature Control of HRSG Building

Chul HwanKim' - JongWook Lee - HoonKi Chai - Geun Jong Y 0o

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

HRSG(Heat Recovery Steam Generator) building is large
enclosed dructure induded various heat sources. This building
needs to ppropriately keep internd ar temperature for worker's
safety and operability of control devices. In this study,
ventilation anadysis is performed to find proper ventilation
method for temperature contral. Vertilation andyss is oplied

to entire internd space of the building with $andard k- modd
and enhanced wall trestment because of large size of the
dructure. And the vertilation method is consdered naturd and
forced convection with two louver structures which has damper
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or not. Louver structure affect directly ar circulation in near
HRSG and lower region of the building. Forced ventilation
provides srong inertid forcewhich cause upward airflow. From
the andyss, it is found thet design reguirement for internd ar
temperature can be sAtidfied by forced ventilation method with
louver structure without damper.

KeyWords:  ventilation, HRSG building, numerical
andyss, k-e modd, louver Structure
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Table 1 Summary of analysis results

No. of

) Ventildion Louver totd Tm Twavg hw
Caees Giid method sructure g9 () (C) (Wim2°C)
(millior)

1 750 Naturd A) 15521 1643 5043 567
2 620 Naturd @) 15523 1644 5041 567
3 485 Natura @) 155.26 1644 5042 567
4 4% Naturd ®) 1558 4629 5018 556
5 a1 Naturd @) 2189 4147 2615 650

(A): without damper, (B): with damper
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Table 2 Boundary conditions

(Betts & Bokhari, 2000)

Components Boundary Conditions

Pressure outlet: Atmaospher

Lower louvers . s
Temperaure 37.2C

(Naturd) Upper louvers Pressure outlet: Atmosphere;
Temperaure 37.2C

(Forced) Vertilator Ve odity: -19.62m/s

Hest HRSG, Drums Heat flux: 285.76 W/m2

SOUrCES (Heat gan: 2074 KW, Area 7257.9m2)

Pumps Heat flux: 1690.07 W/m2

(Heat gain: 300kW, Area: 177.5m2)

elc. dructures Adigbatic

Walls No-dip

% Negative velocity indicates outflow.
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Fig. 7 Verification results of the analysis method: (a) temperature profiles, (b) velocity profiles
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Fig. 11 Velocity distributions on the forced
ventilation : (2)X=19.4m, (b)Z=1.8m, (c)Z=38m
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