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Abstract

Smoke control equipments are the common fire safety equipment
installed in public places and large space now. However, the
existing standard for installation of fire safety equipments is
assuming the form of prescription code, so when the building type
or structure isdifferent from the norm, problems are likely to emerge
as how to apply the regulations torand how to actually perform the
installation of exhaust.port and smoke barrier. This is why the
design and research of performance-based smoke control are just in
the ascendant. On May-15", 2008, Standard for Installation of Fire
Safety Equipments Based on Use and Occupancy were revised with a new

provision, “---and the ‘depth of the draft curtain is under 80 cm,
the vent shall be installed within the depth of the overhanging draft
curtain.” This idea seems to be similar with the regulation for

smoke barriers in Handbook of Verification Method for Building Fire
Egress Safety. Nevertheless, the purpose of installing smoke
barriers and its relationship with the thickness of smoke deserve
further researching.

The thesis will use CFD-FDS (Fire Dynamics Simulator), the certified
simulator used by scholars all over the world, to conduct research
on the existing regulations for the position and function of exhaust
port and smoke barrier. In doing so, the thesis will explore what
function the current regulations has required. Moreover, by
comparing related regulations of China and Japan, the thesis will
probe into the aim of installing smoke control equipments. Together
with comprehensive comparison of regulations and simulation results,
the thesis will offer advice on revision of the regulations for smoke
control equipments.
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SHokeview 5.3.10 - Jan 30 2009
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P TR REA L L REHETE LR

o

Ty RARFE - ALF VR
ZER A BLZ W - Al
(1)Steady Fire :

SR ARET VRLABURE LRI R ELIET R R

S SRy LT

i

WE AR 2 o VR A

o

PARETNRAG B AP TR o NorganZ R K~ Az R 2
FF 3 S AR 5 D00kW/m? (44Btu/s-ft?) > A e 32 A2 £ 3R 5

295KW/m? (20Btu/s—ft?) » fdbsh 2L R® RHT 25 5 % - Hfit
Tt 2 S 5 500KW/m? (44Btu/s £12) » @ R4 G T S
FRIAR 5 220kW/m® (20Btu/s+ft?) ((23 ) od 7 5 - BT 23547 &

Bl SRR ] TN RRK L AR L2 (24)

2 RRUAR B A

el A I e Kw Btu/s

LA A E R T R G Uedo] LR 2, 000 1,900

BAAZ Y L4 T s ko] LR 5, 000 4,700

LA LR 25,000 24, 500

(2)Unsteady Fire :

— Rl R R S 2 K LR L IR TRR R 8

e

FrFegapml oI > Any (256) » 2wl i rrdfgedrz

FREARFEF) > TR RG2S
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Q=alt-t, )2 (22)
H v

Q: Vime#F @ xF > kw(Btu/s) a: Vike= £ %#k o kW/s? (Btu/s?)
t: BeEs R (s) Lo FUmEm(s)

R W FT v ST S

2
Q=at (23)

He
trf RS chPE R (S)

FRwL Y E > AR 2" T-Squared Fires " - NFPA 92B (2000 )

(26) ¢ Bt » o prA- VS E A A R R L f o

# 5 :£1055kW (1000Btu/s) 2 B/ > & 37000 % L iR % t2 & o

4+ 3 T-squared * k¥ Pk %

I8 P & £ A =~ £ PR
T-Squared Fires curve Kii/s? Btu/s> t(s)
% M (Slow) 0.002931 0.002778 600
¥ 1@ (Medium) 0.01127 0.01111 300
P-i# (Fast) 0. 04689 0. 04444 150
& -1 (Ultra Fast) 0.1878 0.1778 75

(3)Measured Fire Growth Curve :

Measured Fire Growth Curve®_i|* Cone-Calorimeter # Bench-Scale
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Interface) K THEK B R « LB TR AHKPF > € A3 RTA L RS
FR2F 3 A% (Transition Zone) > @ L iEHE %3 KINE AT

#aa gk =% (First Indication of Smoke) : 430 -
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Smioke
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Smoka layer
interface
Transition | & (Equations 8, 9,
Tone 10, 15)

¥ Firsl indicabon
of smoka
(Equations 3, 4)

B 20 4% Tk =% 7 A B

Mol RN %Y T RZERPEIEESE R 0 RypCooper[27] 471
* erN-percent method*fa¢ R E A& LB ROl T > 7 2 L3¢ g B ¥
vk BT TR B R B R T
FURELA - KRG A - 2R R EEFLZEBEARE ZHT BT
BRRE
AT (t)= maX[T (Zall ’t)]_Tamb(Zall) (24)
B0 AT (t) kT Tpg2 BASBREER 2 £
T(zaot) 54 2 5 mig2 2 2 (C)
Taro (Zan) ¥ ot kst 8 2 (°C)
2% oo (Za ) = (2.t =0) (25)
Yo T BT t=0FTRIER T Bk s PR ER 0 R

AT, (t)=max[T(z,,,t)]-T(z,,t =0) (26)
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#E faft 1R )2 R R B

B.24 TDS i = 7 & ¥l

# 6 FDS sl 8t %

FH5 W F B A PR R OB R | EERE | BEREFRT
AT fade 4 B
1 4. 5m 0.5m NA ZE 2
2 4. 5m 0. 5m 4. 5m = S
3 4. 5m 0. 5m 4. 2m A S
4 4. 5m 0. 5m 4m A %
5 4. 5m 0. 5m 3. T = S
6 4. 5m 0. 5m 2. 25m = S
7 4. 5m 0. 5m 1. 8m = S
8 4. 5m 0. 8m NA 3 2
9 4. 5m 0. 8m 4. 5m = S
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11 4. 5m 0. 8m 4m A %
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18 4. 5m 0. 8m 4. 5m 2 A
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