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Abstract

This study conducted experiments to measure air currents in an experimental building according to external
conditions, types of induction ducts, and types of internal sockets by applying an external induction duct comprised
of inducing openings and lines and induction units to the kitchen and bathroom vents at the rooftop of a super
high-rise apartment building in order to help to improve the venting performance. The study also proposed the
optimization of the external induction-style kitchen and bathroom vents capable of wind power generation.

(1) As for air current distribution according to vent velocity changes, it increased the venting performance of

the Kkitchen and bathroom by 1.0"s at vent velocity of 2.0%s or higher and allowed for wind power generation.
(2)As for air current distribution according to external velocity changes, it increased the venting performance
of the kitchen and bathroom by 1.2"s at external velocity of 2.0"s or higher and allowed for wind power
generation. (3)As for air current distribution according to wind direction changes (0~180°), it was favorable
for higher vent velocity when the angle between the external induction duct direction and prevailing wind
direction was within +30°. (4)As for air current distribution according to induction duct type, the [M1] type
combining the inducing openings and lines with the induction units recorded the highest improvement effects
in the kitchen and bathroom venting performance by increasing vent velocity by 46%. (5)As for air current
distribution according to the changing types of internal sockets where the main ducts of the kitchen and
bathroom are connected to the external induction ducts, the venturi tube type [Sv] increased vent velocity
by 66% based on the smoothest external inflow.
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Table 1 Instruments used in the experiments to measure
air currents
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Table 2 Variables in the experiments to measure air currents

Items Parameter
Pipe size(m) 05
Height(m) 365
Ducts inside the socket -
Kitchen & | fnduction trumpet| Size(2m) 05
Bathroom (D) =
exhaust vent L/fngth(m) O'L)_
outside air | Induction pipe Size(Zm) 025
induction duct (@] Length(m) 20
. . Size(2m) 05
hlduc(g‘; Ut Height(m) 032
Number(ea) 6
[We]V [Wo]? [Wd]*
10~70("s)| 0~180(°)
The outside
environment
Modules form a combination
[Ml]“ [MZ]"’) [M?] 6)
Measurement
Range

Induction duct
of outdoor wind

Ducts inside the socket
[Se]®) [Sv]?

#[Wel":Wind velocity of exhaust("e)*[Mi]V:@D+@+@) #[Sg]™:Guide vane
«[Wo]2:Wind velocity of outside(™s)*[VE]?:@+@)  «[Se]®) :45°Elbow
*[Wd]*):Wind direction of outside(®)+[V:]®):@) #[Sv]?):Venturi tube
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Fig. 4 Air current distribution according to vent velocity
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