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An Experimental Study on the Pressure Differentials
during the Pressurized Air Supply to the Elevator Lobby
Kim, Bum-Kyu - Park, Yong-Hwan=* - Kim, Hong—-Sik**

* Hoseo University ** National Fire Service Academy

Abstract

A fire should be accompanied by the heat and smoke. However, smoke is considered
main cause of heavy casualties. Smoke easily spreads away from the fire area to
remote space and cause mortal wound for the resident. A technical way effectively
protecting the life and property from the smoke is the smoke control system of the
building. Pressurized air supply system can be considered to prevent the refuge area
from the smoke infiltration that evacuate residents via evacuation route for life safety.
This paper is related with performance estimation and the effectiveness of the

pressurized air supply system through experiments.

Keyword : smoke control, air supply system, differential pressure.
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Figure 1 Drawing of the experimental space

) Window with cover b) Door closure ) Smoke control damper

d) Front door e) Staircase door f) Blower
Figure 2 Experimental apparatus and structures
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Figure 3. Pressure differential gauge and data logger
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Figure 6. Pressure differential with open/close of staircase door
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Figure 7. Pressure differential of staircase door and front door with open/close consecutively

1=3

o]

HAH (AL 5)

550
500
450
400
350
150
100

50
-50
h=}
RN

Q. 300

g
5 250

$ 200

)

=
+
=

8

Lobby
*+ Indoor
=== Duct

9

A}

o

T

Sy IS mr—u
o

[e)

g

S

Time (s)

LAt
~rasN

8 10 12 14 16 18 20 22 24 26 28 30

34

6

a) Window close position
1

)

g

-~

1~

]

500
450
400
350
250
100

50
-50

45 AL £ AGAE IAH FAMB

Figure 8-b)9] A$%= A&

Figure 8
Aol
e

9]

-

& o, st el A

117



N

s’
-

\

e\

Time (s)
b) Window open position

*+ Indoor

U SR
--- Duct

AN\

= Lobby

\Y}

8 10 12 14 16 18 20 22 24 26 28 30

/

/

\

6

~—

1.

i

550
500
450
400
350
Q300
150
100

50

-50

<}
5 250

8 200

Lobby

*+ Indoor
=== Duct

-~ ""\'\

Al N

)

/2

~ 1 \"\'\

Time (s)

a) Window close position
Figure 8. Pressure differential with staircase door and front door at once

8 10 12 14 16 18 20 22 24 26 28 30

opened simultaneously

-~
6

)

500

46 Z A ed XHEXE v

118

KooTR | MK | oF - =)
T I N Gl 0
: o H o W 4r gl
iy =TT w7 |x 2 4o
= < o W) %o o
N ol o R e o
o P RmE| LT " o P
= ~ T
PO il e T
R el R T o A rx
= & | |®m el | ’ _ Ay & X ~
e s |0 R ™ ol E.Lq o w e Wo_u
N
2 §lelziszladty  zf:
o o | = .oo_:T = | oy B ol Jo nh ol R
o < =B R | oo X
- o = ~ |z OF RN oy X WO =
ol = | AN_.A N o Aaﬂ|1ﬂ ] o Mﬂ T
Mo e . i I g feces o T
o o T Z T E T _lﬁvwaﬂro
=0 .m P YRR N LR R
- S
_ 3 or FrEn W (TR RN
x ® w0 o |KOJUN_ X8
o o |- = I S %
<0 O X 1 i~ i < N ﬂv/a ° Wo
. a al g = <M N T ul
E S T (P ME &
(&) st N O dﬂ
© W — B e N2
Mo S| <z Rl w X4
H m [y . o5 bm EﬂAIEI o ]_.
2 O |=| M Pl R g Wy
N TEx T _a M
f 0 ~ X o =Z0
o || Tw= bR B of T{A bz
+ s || T Um__ N T na < naA © ™
© o WN g R E R = CCII
W e S B | T o T MCT%%
_ ME (BN R T M
W -3 RN R W T T T
O
o o o | o
oy oy ) oy
[aN] o <t
) T & ) &
< < < <
N




HF oo R B oo W R R = -
Naﬂﬁiﬂ%%aﬂﬂﬂwn«ﬂrmﬁ . S
A4r =< < W o . =
MTAEuo.n_%WﬂAfraT%,WU I+ X
W e == A ) & 5 X
e TR D SRR 7
el S T N IR N X T -
_ﬁi X O# B} =K — oX ;Inﬁ oF S.L A
SeFTemE NP ol <
o L o WogR mo N 2o X m
Oﬂiqln_ﬂﬂ ﬂuLTﬂemaq@o S i
Nmﬂﬁcmm,w 70 X @ = 7
G A mfﬂ m_. oW — | q_v W
H X0 atp] -— © E &
PErEa AR T T i 2
O A R N : i
B B oA — o G . =
A 1/Ar_..\ ﬂu W:E H;I FES ‘WH 1L_|L B T B © Jl ;IL_I )
— @ GRS T i iy &
—~ - A e
~ 7 K m)J S P g~ 2 Ho o e
Mmoo 8w FTE e s e sy @&
OH o ‘Urc l .&H il
FPhGTe 2T ¢ m . % m
MAJIWO ) Jo dﬂ.n__ouﬂy‘m.‘_ ~ " |Mu|7u H_IM
R gy A oy R m R = of <V o
= L %o X o~ Gy nl
ST O QR S I G = it M
ﬂraﬁxwﬂau R A < T mﬁr g
NI S I Il N Mo e SR _/ﬁ_aﬁvL g
e T N TR T T 7 © B
FENY T e T bR TR =2 B
s EPEap ey um Tl 4T *
y - g
oy O H,ucaTx]nﬂEQ]_me HWQ i
a7 R " X 0 oy X :i ol o oK
ro 5 RO = ¥ o
DT EERPLAYTT OB mE
ﬁ — — P ‘,AI ) ,mﬂ ‘ﬂAII JuA o 3
1 e -
JWTWWAO”@mxmﬂ?%L ® Y ™
) o T ok o Nlo =
Mo O g Top o K O = o - |
EH&Q% A sl S 2 5w o
Koo By e g S S m o
X R T < e
X 0 e} W SN oo B o e =
_ o rt ﬂl ~ .y m i Iy o
M ‘Ur © ° :i _ = iﬁ =0 0
TN < G = = B J) o 2
TEEET W I o
o —~ o NN ol X JI T
T TN e T 7
T_+moZ Hrer=shh l i
GG SISl o - T
BN R W R R F A B Jo ~

A4

‘]

38

At

3l

8

(FIS 001), ¥h= 23
(KFIS 021), gh= 43

=
L

119

EEEr
5. NFPA 92A Standard for Smoke—Control Systems Utilizing Barriers and Pressure

s 047)

<

Al #12004-30
2. AldAd¥ 9] A 71 = (NFSC 501), A A2 LAl #12004-30%

Differences p.130~131, 2006

al

4.



