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Stack effects in a high-rise building
with the pressurization of the elevator chute
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Figure 1. Description of the modeling space
Table 1. Air leakage of the doors Table 2. Air leakage ratio for walls
size |Leakage ~ ; §
Type of door PR Logliiﬁtm Wall tightness al;::kfifo
z‘r;ilf;f}?i fggrrn opening 09x21 | 001 Tight 0.7x10™
Single-leaf door opening 09x2.1 0.02 Exterior Average 0.21x107
outward the room building walls Loose 042x10°
Lift door 2.0x2.0 0.06 Very loose 0.13x102
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Table 3. Temperature conditions

Description Temperature(C)
Outside -10
Office 22
Corridor 15
Elevator chute 10
Lobby 15
Stairwell 10
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Figure 2. Performance curve of the supply fan

Table 4. Air supply conditions

Description Condition
Inlet flow rate 1.0 m%/sec
Inlet damper size 0.6m x 0.4m
Inlet duct size 2m X bm

Inlet air temp 10C
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Figure 3 Stack effect at no pressurization
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Figure 4 Stack effect with HVAC in the elevator
chute
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Figure 5. Stack effects with the stairwell
pressurization

- 176 -



50
300 -
45 MSrairwel |
OE/V chute
50 | 250
35 —
© 200 B
a
30 | ~
> 2
) o5 | S 150 -
2] &
[0
20 & 100 -
15
—{1— E/V Chute
10 F —il— Stairwell } 50 -
5 0 |
0 . . . NO Stairwell E/V chute Both E/V
0 50 100 150 200 250 300 only only  chute &
Pressure differential(Pa) stairwel |
Figure 6. Stack effects with simultaneous Figure 7. Maximum pressure differentials on the
pressurization in the stairwell and elevator chute elevator door and stairwell door
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