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The Influence of Stairway Pressurization Conditions
on the Stack Effect in Super-tall Buildings
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ABSTRACT

Maximum pressure difference in central core type 80th super tall buildings was estimated as 75 Pa
during no outside wind due to the winter stack effect. Maximum pressure difference of 225 Pa can
be obtained depending on the location of air injection fan during the stairway pressurization at fire.
Bottom_only air injection system provided the best results in the sense of required air flow rates and
pressure distributions. Top only air supply system was estimated as the worst for this country. It
revealed that the decrease of the temperature in the stairway due to the cold outside air injection
reduced the required flow rates of the fan and significantly changed the distribution of pressure dif-
ferences.

Key words : Super-tall building, Stairway pressurization, Stack effect, Air supply fan, Flow rate
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Figure 1. Schematic diagram of the horizontal section of
the building.
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Table 1. Leakage Area of the Doors

Leakage ..
Type of Doors Area (m?) Condition
Closed Door 0.9x2.1 AP =37.3 Pa, Cp=0.65
Residential

70 cm*item | AP =10Pa, Cp=0.6

Entrance Door

120 cm?¥item

323 cm%/item

AP =10Pa, Cp=0.6
AP =10 Pa, Cp=0.6

Stairway Door

Elevator Door

Weatherstripped

2.
Door 12cm”- ea

AP=4Pa, Cp=1

Table 2. Air Leakage Ratio for Exterior Walls

Area Ratio (A/Aw) Condition

Tight | Average | Loose | Very Loose | Condition
AP =75 Pa,

*1074 *103 *10-3 *10-2 3
0.5*¥107]0.17*107°[0.35%10~| 0.12*10 Co=0.65




Table 3. Temperature Conditions

Location Temperature
Outdoor —-15°C
Office/Room 24°C
Corridor 22°C
Elevator Shaft 15°C
Vestibule 18°C
15°C (w/o air supply)
Stairway +5, =5, =10, —15°C
(with outdoor air supply)
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Figure 2

. Flow chart for the scenarios.

Table 4. Air Injection Conditions

Description Condition
Inlet Flow Rate 2.8 (min.)~11.7 (max.) m’/sec
Inlet Damper Size 0.6mx0.4m
Inlet Duct Size 1.5 m(W) x 0.3 m(H)
Inlet Air Temp -15°C
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Figure 3. Pressure difference in the 80th story super-tall
building due to the stack effect.
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Figure 4. Pressure difference in the stairway with different
location of air injection (air temp. of +15°C).
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Figure 5. Pressure difference with the change of stairway
temperature due to the air supply.
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Figure 6. Pressure difference with the change of stairway
temperature at non-pressurization.
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