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ABSTRACT

This study analyzed the effect of zoning on the distribution of pressure differentials caused by stack effect and air pres-
surization in a center core type of 80 story super-tall building. The results showed that maximum pressure difference more
than 250 Pa can be generated by stack effect without zoning. Zoning of stairwell only resulted in 10 Pa reduction of maxi-
mum pressure difference, however, zoning of both stairwell and EV shaft especialy at the same floor revealed 50 %
reduction in stack effect. It was also analysed that the minimum required air flow rate occurred when the stairwell temper-

ature reached 50 % of temperature difference between indoor and outdoor.

Keywords: Zoning, Stack effect, Super-tall building, Stairwell pressurization, EV shaft
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Table 1. Codes for the Refuge Area

Class. Definition of requirements

- Installed every 30 floors above the landing

- Spaces separated from each other by smoke-
resisting partitions

- Connected to smoke exhaugter in the vestibule

Domestics

- Installed approximately 20~25 floors above
the landing

- A gtory in a building: Protected throughout
supervised automatic sprinkler system

- No less than two accessible rooms or spaces
separated from each other by smoke-resist-
ing partitions

NFPA,
ICC/ANSI

- Pressurized into the vetibule using Air supply
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b) A sketch pad for simulation
Figure 1. Schematic diagram of the building structure.

Table 2. Units Floor Area of the Rooms

Rooms Floor area (m?)
EV 8.2

EEV 4.2

Vestibule (Lobby) 40

Stairwell 10
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Figure 2. Flow chart for the scenarios.
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Table 3. Leakage Area of the Doors®”

Leakage -
Type of door aea (m) Condition
Open door 0.9x2.1 AP=37.3 Pa, Cp,=0.65
Residential entrance | 7 . 2jitem | AP=10 Pa, Co=0.6
door
Sairwell door | 120 cm?/item | AP=10 Pa, Cp=0.6
Elevator door 323 cm?litem | AP=10 Pa, Cp=0.6
Weatherstripped door | 12 cm’ - ea AP=4 Pa, Cp=1
Table 4. Air Ratio on Exterior Walls®”
Arearatio (A/Aw) Condition
Tight Average Loose | Veryloose | Condition
- .13 13 -2 | AP=75Pa,
05107 | 017¥10° | 0.35*10° | 0.12*10 Co=0.65
Table 5. Temperature Conditions
Description Temperature (°C)
Outdoor -15
Office/Room +24
Corridor +22
Elevator shaft +15
Vestibule +18
+15 (w/o air suppl
Sairwel (W/o ar upply)
+15, +5, -5 (air supply)
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Table 6. Air Supply Conditions

Description Condition
Inlet flow rate 1.0 (min.) ~2.5 (max.) m*/sec
Inlet damper size 0.6 mx0.4m
Inlet duct size 1.5m (W)x0.3m (H)
Inlet air temp +15, +5, -5




o] ke wiAsly] $l8ted AZIME F

stk &, ol mE 2)7] 2=Hsks AlEdelAd
Well A& Rt == A5 T & Aol

able
Aol A8 771719 24 B2 ekl Zolet,
4. siMzdnr 9l nE

4.1 A H$ET7E Al-Case 1

Figure 3& A ¥ F71719F Al #2478 514 e
AR EVARZES SAshe AEEdE A 54
4 AT 54 Uehle 2o Zolth, APgi AR

3 29, APoE H7ES} 89, APgE AT S,
APg= <7429t Suieke] Ajke vehledl, Attt
EVAFZEOM Uehte QHEE 2 FAWe] 9127} o

 FA% B ol A ol AT BV A

o) MYemE or} FHEA Aol A% Ao o}
Heh T4 A lDWOJWi °F 39%, EVARZEA = of
40% =old FAHEYoH, 7t AFZES) 299k xpehE

= AT oF —260~+220 Pa, EVARZEH L oF 270~
+230 Paz UEhom, 7} ApZESH 2u)j9te] QMR TS
—65~+70 Pa, EVAFZEO|A= ¢F —75-+80 Pae] F7|2
Ueltom, o]2 23] HAZF HuZHoAe z+ Ak
ZEo} §ol9te] 2J9to] oF 200 Pag Zsh= Fitol
skl

4.2 A X7 F XJAEE
421 A &5 258 Al-Case 2
Figure 4= ATl 305,
A 97], At Suje] =
J.o]]:]—

H| 22X (Figure )¢t 2] F8ZoA ofke] &
AL Ele] Ayt sk Ao = et o
9k S0], Sujete] AR E BT AT AT oF

_ 5
—|—' tlo
N
N
Sy
ot
ol
ol
38

e

APgo ) 70

APg, 55
AP 50 f%-O

°
O APgo | 60
v

A

El :

— e

ry(
- 4 5 ;
Skl 8-

a
H : v :
P UPTUUVTTIO SUTPITTTIOONOOUPOVOY IOVPRTRTPRTTITOR 4 gy g gy gy
ad

-300 -200 -100 0 100 200 300
Pressure DlIfference (Pa)

Figure 3. Differential pressures in a 80-story super-tall build-
ing due to the stack effect.
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Figure 4. Pressure difference in a super-tal building with
stairwell zoning only.
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