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A Study on the Smoke control Design parameter of Large Volume

space by Fire Dynamic Simulation
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Abstract Performance-oriented design has been introduced in fire protection design, and various efforts have been
made to minimize the damage caused by fire in the design stage. We conducted a study to provide information for
reasonable design factors using a Fire Dynamic Simulation code provided by the NIST on boundary width and amount
of supply. This paper shows that using a living-room air-supply system in a large space and dividing the space by
a ventilation boundary are the two factors that are considered to have the greatest influence on the design of the living
room ventilation. The results show that for performance-based design, the width of the ventilation boundary is
designed to be the maximum limit in the initial design. It is judged that reasonable air volume determination should
be made through various methods.

Keywords : Fire Dynamic Simulation, FDS, Performance oriented design, Hight of smoke boundary, Fire protection
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Table 1, Floor information
Floor Area (mz) Hight(m)
A 881 3.6
B 936 3.6
Zone
C 506 3.6
D 506 3.6
total 2,829
D
zone
A B
zone zone C
zone

Fig. 1. Floor plan
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Table 2. Air distribution
. 3 Number of
Zone Air volume (m’/h) diffuser
Supply 1145.83 48
A Zone
Exhaust 1145.83 48
Supply 1078.43 51
B Zone
Exhaust 1078.43 51
Supply 1718.75 32
C Zone
Exhaust 1718.75 32
Supply 2291.67 24
D Zone
Exhaust 2291.67 24
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Table 3. Fire model information

Spec.
Shape a hexahedron 1x1x1 m’
Heat Release Rate 2.5 MW
Heat .
Critical Flame Temp. | 1427 T
Fuel Nylon
Carbon atoms : 1.0
Cheml'cal Hydrogen atoms : 1.8
Reaction Composition
Oxygen atoms : 0.17
Nitrogen atoms : 0.17

3. AlIEd0|M

3.1 AIZg[o|M™ =A
AlEdo] & fiate] oha el ol A
Z71 olel9] AlEdol e AMEE £7] A
o] AWE Table 40 UEhASAT). A& o]
A AN T = JEE 27| EARA
th[5][6][7] AlEEelAde] Fae 2717 A
gto] o] H= AL I & AlEH 0
2t WSt FY3EE SF3ITh[8]
AL AEAZH o) AMAH S
7HA] QIARY A A AL o9} F7
= Tk 4 §71% %2 0 CMHOIA
] 117 k91 55,000 CMHE 35502 U=
1A A12 ol AAA A o8 A7) ¢
= =olE 2] 9% AIER] A EY IS B3}
A7

A= sgek. et NSl A3t A3

=

o ozl
(RN
>

lo @ o @ o o Hn1 o & I 3@

o & N e
i

e
o

ol
—

7

BN
o
n=h

¢

=

2
o';x:»D
L
oo™
do I\
ol N
Loy
ry 2

E
&
s

ofl
2wl

{o
=
ol £

QL

24
=

(

(L=
o
¢



S| Eerel=EA] A9d AlE, 2018

o7} 2m7} HolE A7) Ae

o Hojrt

rlr

Z1
T

=
E N=
&9l & 4 gtk AR} 3.6mol7] el oz B

ol7} 1.omE HF 2

[e)

o] TAZY A717] wiol

o o4k ARAA ] ol E ol e Felw] she] 0
~2mE 45702 o] A83}o] Table 59 A&
old x7& Aelste] YeERlIc
Table 4. Boundary Condition
Spec.
Fixed Temp.
Wall Smooth Wall TMPA
Radiative Emissivity : 0.9
Heat
Convective calculated
Initial Temp. 20 C
Initial Pressure 101 kPa
Air
Initial wind None
co concentration 0
Cell Size 0.25x0.25x0.25 m’
Mesh
Number of cell 1,128,000
Table 5. Simulation Condition
Condition
A zone
Fire zone
Smoke Exhaust
Smoke control
B zone
Surrounding Zone
Air Supply
SA 55,000 m*/h
Air Volume 3
s EA 55,000 m’/h
Delimitation
Height of smoke | ') 15 17, 19, 2m
boundary
EA 55,000 m’h
SA 0 mh
Air Volume 3
SA 27,500 m’/h
Design of SA 55,000 m’/h
Experiment 0.6 m
Height of smoke I m
boundary 15 m
2 m
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Fig. 2. Result of basic simulation at 100sec
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a. Smoke boundary height 0.6 m

b Smoke boundary height 1.5 m

c. Smoke boundary height 2.0 m

Fig. 3. Result of smoke boundary limit test

a. Result of smoke movement at 8.1sec incase of smoke boundary
hight at 0.6 m

b. Result of smoke movement at 11.4sec incase of smoke boundary
hight at 1 m

c. Result of smoke movement at 29.6sec incase of smoke boundary
hight at 1.5 m

d. Result of smoke movement at 162sec incase of smoke boundary
hight at 2 m

Fig. 4. Result of smoke movement
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Table 6, Simulation Result

0 CMH
7.5 Sec

27500 CMH 55000 CMH

8.1 Sec

0.6m 7.7 Sec
10.9 Sec
27.3 Sec

74.1 Sec

10.5 Sec
12.3 Sec
36.9 Sec

11.4 Sec
29.6 Sec
162.0 Sec

1.5m

2m
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Fig. 5. Main effect of smoke boundary
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Fig. 6. Main effect of air volume
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