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A Study on Prevention of Stack Effect in Elevator Shaft of High-Rise Building due to
Opening of Entrance

Keihou KAINOU*, Satoru TAKADA*, Tomoaki USHIO**, Takayuki MATUSHITA *
* Graduate School of Engineering, Kobe University,
**Nikken Sekkei Ltd.

Abstract : For prevention of stack effect in elevator shaft of high-rise building due to opening of the entrance, this paper
proposes a method to cool the shaft by natural ventilation by putting openings linking to out air in the shaft. By using a
numerical model of fifteen-storied building, the behavior of air flow in the building is simulated based on the airflow
network model. As the results, it was shown that by putting a large opening in the lower level in elevator shaft, the elevator
shaft is effectively cooled and thus stack effect can be effectively prevented.
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Figure 2 Building model for analysis
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Figure 1 Diagrams of stack effect
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Figure 3 Condition of openings for calculation

Table 2 Area of openings of elevator shaft

Case Lower opening Upper opening
a 0.25m’ 0.25m>
bl 0.25m’ -
b2 0.25m’ 0.1m’
b3 0.25m’ 0.5m’
b4 0.25m’ 1m?
cl - 0.25m?
c2 0.lm’ 0.25m’
3 0.5m? 0.25m>
c4 Im? 0.25m>
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Figure 4  Inflow and outflow of air in EV shaft (m*/h)
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Figure 5 Flow rate(1F-15F EV door slit) and
Temperature(EV shaft)
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Figure 6 Flow rate(1F-15F EV door slit) and
Temperature(EV shaft)
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Figure 7 Flow rate(1F-15F EV door slit) and
Temperature(EV shaft)
[<c=1F EV door £+ 15F EV door - EV shaft]
3500 25.0
O O-
2800 i o Coo 200
5 T k)\\_ X §
e 2100 | N 150 3
3 By T ) s
g 0 g
S 1400 R S 100 5,
N Py
2 A% o
700 fooo : 150
0 1 1 1 1 0.0
cl' c2' a' c3' c4'
Small — Large
Figure 8 Flow rate(1F-15F EV door slit) and
Temperature(EV shaft)
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