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The purpose of this study was to promote the utilization of wind velocity of kitchen and bathroom exhaust ducts for wind power generation
1) Nine high-rise apartments were examined for the installation of kitchen and bathroom exhaust ducts located in the pipe shaft (PS) section.

Abstract
in high-rise apartments. The research content can be summarized as follows:
After selecting simulation candidates, a simulation was performed with the STAR-CCM+ Ver 506 program.
2) Of nine high-rise apartments, seven had kitchen and bathroom exhaust ducts, whose cross section was in the range of 0.16m'~04m’. The
area ratio between the exhaust ducts and PS section (cross section of exhaust duct / area of PS section x 100) was on average 3.2%.
3) The simulation results were analyzed. As a result, the smaller cross section kitchen and bathroom exhaust ducts had, the more advantages
there were for increasing exhaust wind velocity. If an out air inlet duct is installed to the old kitchen and bathroom exhaust ducts, it will

increase exhaust wind velocity by 3.01~3.98" and contribute to the proper wind velocity level (3.0%s)
4) When the simultaneous usage rate between the kitchen and bathroom exhaust fan increased from 20% to 60%, exhaust wind velocity
increased. The “entire households” condition for exhaust fan operation provided more even exhaust wind velocity than the “some

) 7] & E (kitchen and bathroom, ventilation duct)

households™ condition.
-8

5) Exhaust wind velocity increased in the order of amplified (T-3), induced (T-2) and vertical (T-1) top of kitchen and bathroom exhaust
ducts. Of them, the amplified type (T-3) was under the least influence of external wind velocity and thus the most proper for kitchen
(High-rise Apartment), & & & 7} (Stack effect), 9= 7| 2H(CFD: Computational Fluid
d(Wind turbine), 5

and bathroom exhaust duct tops.
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Fig. 2 Concept map of an external induction duct installed
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Table. 3 Basic input conditions of CFD and application
elements for exhaust duct utilization

Item CFD Condition
Space Three Dimensional ?{*D
Material Gas(Air) gmfgnn
lensity
Motion Stationary -
Flow Segregated Flow -
Analysis Time Stead
Viscous
R Turbulence
Regime
Reynolds-Aver
aged k-¢ Turbulence RAN Equation
Turbulence
T ture Inddoor 20T
Outdoor 5C
Size Height 196m 54 Floors
Building
Kitchen & Area 0.16m*
Bathroom FD diameter @0 1m Measured data
exhaust - ;
Volume 16,200m’/h
Exhaust Al A2 A3
Area(m’) 0.16 0.24 0.40
Type Circle 5% of the
Arealm) 012 exhaust duct
area
Installation | H1; H2 | H3 !
. Location(m) | 90 | 120 150 Pipe Shaft
Induction Altitude Hl | H2  H3
Wind Velocity s on Deacpn
my 456499 535  Equation?
1EA 2EA 3EA
Input 3 2, H3 | HLH2 I3
Variables
a=20% a=40% a=60%
All (3,240m’/h) (6,430m'/h) (9,720m'/h)
Usage Sunit | 1.66% | Sdunit | 3.32% | 5dunit | 498%
factor a=20% a=40% =60%
| o | G20mm) 6480 @720m/m)
1lunit | 83" | 22unit | 8.3"% | 33unit | 8.3
Vertical Induced Amplified
Top form Type Type Tvpe
(T-1) (T-2) (T-3)
2 WAHE @Ak A3, 140] $ol8 Deacon S ol kel TZZ))
Z\® . . :
= U(Z) 1 8A%%, U(Z) 4534, Z: BRIE, Z, ¢
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Fig. 3 Locations of measuring points of an exhaust duct
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shapes of the top of an exhaust duct
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