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A Study on the Analysis of Pressure Difference According to
the Stack Effect of High-Rise Buildings during Fire
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Abstract

As the number of high-rise buildings in Korea continues to increase, interest in the stack effect is increasing. In particular, in
the event of a fire, as the indoor temperature increases, there is the problem that the stack effect increases. Accordingly, it is
necessary to analyze the stack effect resulting from temperature change during a fire. In this study, by using CONTAMW simulation,
the opening was opened or closed. In the case where the temperature of the fire room rises to the temperature of the growth
period caused by a fire, the pressure difference in the building according to the temperature increase during a fire was confirmed.
As a result, depending on whether the opening was opened or closed, the pressure difference was uniform for each layer, ranging
from 0 to 100 Pa when opened. However, assuming a fire room, the pressure in the fire layer increased to approximately 250
Pa, and it was confirmed that the pressure difference varied greatly for each floor.
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Fig. 2. Cross-Sectional Diagram and Floor Plan of Target Construction

Table 1. Outline of Target Construction

Division Contents
Fl Underground Floors: 4,
oors
Ground Floors: 36
D A
oot Area 1.0 m x 2.2 m (Width x Height)
(Fire Door)

Elevator door Area 1.0 m x 22 m (Width x Height)

Window Area

1.0 x 1.1 Width x Height
(Smoke Ventilator) m m (Wi cight)

Air leakage Airflow: 0.002119 m’/s

Required Airfl
equired Atrtiow Add Airflow: 0.048723 m’/s

Pressurization Zone Stairwell lobby Only

Central Core (Elev., Evacuation Elev.,
Core Type

and Stair are adjacent to each other)
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Table 2. Fundamental Value of Simulation

Division Contents

Average

Flow Area (Wall) 3 ’
(0.65 [-]*, 0.17 x 107 [m7]**)

Average
0.65 [-]*, 0.52 x 10 [m?]**)
0.49 x 107 [m?

Calculation the leakage rate
according to KS F 2292

Flow Area (Floor)

Window
Flow Area
(Smoke Ventilator)

Single Door Closed 0.023 [m?]
Air Leakage Area Opened 2.0 [m?]
Double Door Closed 0.045 [m’]
Air Leakage Area Opened 3.9 [m?]
Elevator Door Closed 0.06 [m?]
Air Leakage Area Opened 0.56 [m?]
Closed 7.98x107 [m?]
Single Fire Door Air Opened 2.42 [m?]
Flow Area Calculation the leakage rate
according to KS F 2846
Closed 15.96 x 107 [m’]
Double Fire Door Opened 4.84 [m*]

Flow Area Calculation the leakage rate
according to KS F 2846
Size: 2 x 0.6 [m?]

(Tee- 0.8 x 0.65)
Size: 1.4 x 0.4 [m’]
(Connection-0.9 x 0.6)
Duct Flow: 21,500 [m’/h]

Size: 1 x 0.45 [m?]

Air Leakage Rate: 94.40 [£/s]
SMACNA Fitting part Friction loss
(SMACNA, 2019)

Air intake

Horizontal .
Air outlet

Vertical

Floor Height 3m

* Flow coefficient, ** Flow Area
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Fig. 3. Modeling of Target Construction by CONTAMW

3.2.2 Case 4&%H

B =70 AlEF eI T Case 5 47HAE A3
o} WA, A HA 242 Case 12 Ijol|A] A-8s= 23
o] RE ATRE A2 /Pgaislen, 5 WA 23
QI Case 2+ Case 13} AHHE A 2E /T5E /Wdel=
73Tt gk Al WA 2791 Case 32 3 AlE 23
o 439 17]9] Ao 255 &2 *JEHE -5t H2E
T= =9] B2 Fuksl Algjo)
E} 0471/‘1 @_«l 25 %k—% FEAST3] o] A7IAle] AlEA|
ol A AL = & T = é lof] =23 off Al
7t AsdloF she AR 25F UsE #hE Vo=
SFUTHAL, 2014). >17]A, 7H?Ll‘%ﬂ 7]—%52 ARGE A9
3kal 7H‘3”'-‘+ H2e] 2 we} FE g o] EEkAl=
1S oJr]gitt ofof tigh %#ﬁ Wsheat, Iyt
, AEjHolE o] o dejHloly & AdEd=
T2 W o ® dAFo] glom 1 99 &
F AR R AT 4 Tt ol tigh A& ol
T& A A% FhE Case™BE TS A2 Table 3014
UERA Blkel

l

O

T o &
rerﬂH

1o ot =

>

.

3.3 AlEH01M4 =5 At

2ol UeRd ve} 2ol dubal 25U wje] 7757}
H2iE 920 Case 1, YRFAQI 254 wf 71757} A=
7391 Case 2, 3|7} & 3493\% o Ho] &7} 453t
el A FR7E B E#E 7392l Case 3, SHA A
Aol 257} 53t AdElolA Y] TR B R 73S
Ql Case 45 vl O 2 AlEH oS T8 AI= Figs.
4~73} o] UeRdT] 7|4, I8z vehd R e
e o] Eal T Ak T E orldith
TS w7k Y ugko 2 3@ E R 09 YAE

UERA I Qith

AE=9| g=go WE AR Aol 25k A7 165



Table 3. Simulation Value of Each case (AlJ, 2014)

Case Temperature Opening Flow Area
Single Fire Door
7.98x10° [m?]
Case 1 Double Fire Door
(All of |Ambient Temperature: 20 °C |15.96x10° [m?]
opening |Room Temperature: 28 °C  |Single Door:
closed) 0.023 [m?]
Double Door:
0.045 [m?]
Single Fire Door:
2.42 [m?]
Case 2 Double Fire Door:
(All of |Ambient Temperature: 20 °C |4.84 [m?]
opening |Room Temperature: 28 °C  |Single Door:
opened) 2,0 [
Double Door:
3.9 [m?]
Single Fire Door:
Case 3 . 7.98x10° [m?]
Ambient Temperature: 20 °C .
(Set up a Double Fire Door:
. One room Temperature of 3
Fire room, 15.96x10” [m~]
4th Floor: 80 °C i
All of Single Door:

. Other Room Temperature: )
opening 28 °C 0.023 [m?]
closed) Double Door:

0.045 [m?]
Single Fire Door:
Case 4 . 7.98x10° [m?]
Ambient Temperature: 20 °C .
(Set up a Double Fire Door:
. One room Temperature of 3 )
Fire room, 15.96x10~ [m~]
4th Floor: 80 °C .
All of Single Door:
. Other Room Temperature: )
opening 2.0 [m7]
28 °C
opened) Double Door:
3.9 [m?]
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Fig. 5. Result of Case 2
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