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Study on the Performance Evaluation of the Exhaust Stack used in High

Riser Public House

Yong-il Kwon', Tae Kyu Lee®, Jung Hun Ahn"

' Department of Building Mechanical Engineering, Shinheung College, Euijungbu, Korea

x 416-1, Sewon system vent, Guwangjuk, Yangju, Korea

ABSTRACT : Exhaust system used in toilet and cooking place of high riser public house is roof

fan of two basic types : natural roof ventilator and natural/forced roof ventilator. Natural/forced

roof ventilator has a motor in the rotary shaft. There are many high riser public house in Korea.

These buildings were not viewed as being major contributors to exhaust pollutants producted in

indoor. It was because many engineers thought that exhaust in high riser building depend on stack

effect. This study investigates on stack pressure determined by exterior pressure and the

difference pressure control in exhaust stack used in high riser public house. This paper focuses

mainly on the effect of the time interval for power supply of motor installed in roof fan with

function of natural wind velocity and of exhaust air volume of toilet. It is observed there are

higher exhaust efficiency than the existing natural roof ventilator.

Key words: Exhaust efficiency(¥] 7] &), Natural/forced roof ventilator(A}<3/7A 74 & wlEl o] ),
Difference pressure control (&2 #]¢]), Exhaust stack(¥] 7] 44 HE)
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o] 7] A, P = pressure
A = air leakage area

; = indoor, ¢ = windward, /= leeward

Ao w Ao HAtol= A(2)9 #ol
Tl ol 2 €
AP=P,+P,— P, (2)
714, P,= C,»( V%/2), C,~dimensionless

wind surface pressure coefficient

Table 1 Air leakage rates in commercial
building( AP=75Pa, Cp=0.65)

wall tightness air leakage rates

tight 500cc/s m'
average 1500cc/s m'
loose 3000ce/s
fire door measured in .
7000cc/s m
Korea
7| 20| S48k 45°) 7m0l S0
\ Po(4) P+
(vp, e, |P P, Py(-)
| ) of
P,-(_) Pi(-)
P, - P = 05P, - P) P, - P = 08P, — P)
F,— P, = —05{(P, — By P, — P = —0.1{P, — F)

Fig. 2 Wind pressure distribution with wind
angles of 0 degrees and 45 degrees with

uniform leakage openings in the exterior walls.

21 HEFHI|Fol 2/F dMHE ¢
Table 13} #o] RE A& AT 77
q

<
717 dA A Ak =g AEFH P49

Table 2 Boundary condition for evaluating

wind pressure

Building dimension

100mx*25mx150m
(LxWxH)

Wind velocity 2m/s, 3m/s, bm/s

Wind angle 0°, 15°, 45°

Air leakage opening 0,091
.09m

area
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Fig. 3 Schematic diagram of a single public
house with wind pressure on various wind

velocities and angles.

Table 3 Experimental condition for evalua

—ting control performance

control | control ventilator .
. orifice
elements| mode |suction parts
ventilator on > -10Pa > (2-4)Pa
off < (2-4)Pa
maximum number
50 floors
of exhaust floors
haust vol
exhaust volume 100CMH
rate

Fig. 3% 22 Jt=e] A& 3] FAd+7}
flaL F3Fol 0°0]al FEo] 3m/s?l A5, =T
W3l AN Ee R TE Figdeh 2l
—e— stack
— —a— front
E —k— [Ear
8 —+— Corner
c
™
%
=]
™
o
T
o
>
-15 15

pressure(Pa)

Fig. 4 Pressure distributions along vertical

distance around public house.

(A) velocity (B) pressure

Fig. 5 Velocity and Pressure distributions

around public house.
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Fig. 10 Stack pressure along vertical distance
for various wind angles at V=3m/s, Ar=0.09m”

in rear side.
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Fig. 11 The atmosphere and terminal velocity

along time for natural exhaust.
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