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Study on the Performance Improvement of Roof Fan Used for Local Exhaust
System Installed in Apartment
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ABSTRACT: Performance improvement of local exhaust system used in toilet and cooking place
are main concern in a field of ventilation. In Korea, There are many high riser residential
apartments in recent years. 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 depends on stack effect. This study investigates on the performance improve-
ment of terminal device, roof fan, of vertical spiral duct used in high riser residential apartments.
This paper focuses mainly on the effect of accessories, number or shape of blades, composed of
roof fan with function of exhaust air volume of toilet and cooking place. Roof fan with 10 blades

is observed at optimum exhaust performance in this study.

Key words: Exhaust performance(¥] 714 %), Roof fan(F =), Stack effect(¥5% & 3}), Vertical
spiral duct(JA9dHE)
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Fig. 1 Local Exhaust System with Common
Vertical Spiral Duct and Roof Fan.
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(a) Plane View of Roof Fan
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(b) Sectional View of Roof Fan.
Fig. 2 Components and Shape of Roof Fan.

Fizxed Cap

(b) Blade with clearance in rotating cap
Fig. 3 Blade shapes Installed in Roof Fan.
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Fig. 4 Exhaust Concept View of Roof Fan.

Table 1 Number of blade installed in rotating
cap
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Fig. 5 Velocity Contour and Pathlines around
rotating cap for NB = 10, NR = 700 rpm.
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Fig. 6 Total pressure Contour around rotating
cap for NB = 10, NR = 700 rpm.
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Table 2 Exhaust Performance at Terminal
Stack along Number of Blade in Roof

Fan for BT = case A

" ‘ N. of | N. of | N. of | N. of

! e{n tfrn Blade | Blade | Blade | Blade

cvatatio =4 =8 | =10 =12

Vma(m/s) at | o1 140 | 997 | 9379 | 2405
rotating cap

Vmean(m/s) at | g0 | o6 | 569 | 683
terminal stack

Pressure(Pa) at | ;7| 308 | _357 | —386
terminal stack

2500

[ =]
(=]
[=)
[=]

—

1500

1000

Exhaust Air Volume(CMH)

w
(=]
(=]

120 130 140
Blade width{mm)

Fig. 8 Exhaust Air Volume along blade width
for NB = 10, NR = 700 rpm and BT =
case A.
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Table 3 Exhaust Performance at Terminal
Stack along Revolution Power of

Roof Fan

item for evaluation |700 rpm|1000 rpm|1500 rpm
Vmean(m/s) at 669 | 949 14.21
terminal stack

Air volume(Q) at | q00 | 5700 | 40752
terminal stack
Pressure(Pa) at | o500 | 7997 | 1613
terminal stack
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