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(

(buoyant force)

(Stack  effect)

(normal stack effect)

(reverse stack effect)
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(flow coefficient)

(Parallel Paths)
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Qr= Qi+ Q2+ Q3
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Pe (Effective area)
()

0 ka 4P (33)
[ p

(dimensionless flow coefficient)
06 07

1TBIPWNT) 6)
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322 (Ser

Pr PQ4

APT = Pr Pat

APT

0+Q+m

KCAA A+ AY 12AP
Vp

(35)
© (AtAA)

es Paths)
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Pressurized Space)
P1 % /é
R

33

VRN

THETRENE

>

= Apl + AP2 + AP3
=Apl + AP2 + AP3

= (Pr p2) + (P%p3)+ (P3 Pout)
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P, 1P2, P3 1Pt 123
( W6.)
A2 2
( WG.)
A P2 2 3
( WG.)
A P3 3
( WG.)
APT
( We.)
QT= Q1= Q2=0Qqg
Q S KEA, 4285
p
N .. =W
(kca,) 2

Q p

AP =  [——=TFL
1 (kca,)” 2

Q p

A P2 2 —
[(KCAZ) 2

APg ——TF2
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(3.6)
APt AP,
Q P Q
[ = [ T 2P
(kca,)” 2 (kca,) . 2
= —2 + '—2- + g
A Ay Ag
1 1 1
= (—2 I _2 % _2)-112
A1 A2 A3
Pe
Lo
= ( f=1a: 2

323 ( Combination of Paths in Parallel and Series )
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P

Aenli

Ps

PSh

A)56e

A

Ae

A11A2331A46%6

"Sbo+

34

= KCA

KpPsy

A+ A5+ Ad

T
N23e

A

18

hydrostatic

(3.7)



KP 9.8 (0.192 ,I-P UNIT) ; (8)
Ps

( )
y
()
( )
hydrostatic
Po = PG+ KpPo' (3.8)
PO y
()
( WG.)
POb
( WG.)
po
( )
371 (39 AP0 APso= Py PG
APso — APsob + "P(P0o Py ... (39)
APgy
y ()
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APSOb
( WG)
100 4%
P = pRT
P
( )
P
( )
R
( )
T
( )
P . — .
RT
Pdm
101325 (2116,-P UNIT) ; 8)
( )
R 287 (53.34,1-P UNIT)
' ©)
( )
P
po ps [0= 2 pg- M
RT RT,

(3.9)
APso - "Psh + *p(Po P)y (3.9)
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APs

ke

ko

510
0> 5
0<TS

APy

APSH + V FQT/(\J'IEQTél)y

APSOD + Kp My - )Y

P ko
3460 (7.64 1-P UNIT)
( * [
v )
r1 1
VT0
(temperature factor)
i N Ao
A
39
Ath + by
()

we Q«N'! -!"H”

ffib" " ni M1

G*.

(3.10)
b
b
(311)
AP} APy



Stairwell ( )

3.5

Asc

Ase

'BO

AP

)Building (B)

= [ 1p—
KA,

11111 *“Soutside (0)

+
¥ 80
NP
Aé¥Ai
1
( )
( )
( )

= APso-A P BO

- A P sof(l- 80 )

AR
AP,

KA,

(3.12)

(3.13)
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APB) AR (313)

A2

APy = APso“‘%)
"BO
A (30)
A’B - M<( A (3.]_4)
1+ (~)2
"BO
(311) (314) AR
"Po - APBE Ay (3.15)
y Yo ST
ABO
APSBp " 3 fi ! 11
( WG.)
: ~N

up

uP
(TO < -@ (TO > Ts)



(pressure drop )
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(multiple - injection)
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x>

= ©O

(316)

Q

(
A\

26

ka 4P (3.16)
(dimensionless flow coefficient)
06 07
1(776 P UN)
\ 12
* * 2) _ V\G* *
()
( 1R
([ WG)
( )
CAx |2AP (3.17)



Asaos

317)

"3BO

APsot

)

()

()
(effective area)

()
niifEdsiiv
VVASB "D Abol

(311)

VP APsot —APSOh _

([ VG)

21

(319)

(3.20)
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3.5

Shipp (1979)

Read

6-6 )

(60-75 )

5-6
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60-75
|
5
N () N (b N (b) N (b)
23753 540(12) %)) 101 (23)
162(3)  309(70) 83 (19 91 (20)
306(69) 786 (177)  102(23) 102 (23)
01 (45)  H70Q) 95 100 (22)

100 5



3l

Life Safety Code ~ NFPA (NATIONAL ARE PROTECTION ASSOCIATION)

1991C B @ )
Read  Shipp
B @ )
33
133 (30 )
( NFPA 92A [1988))
( WG)
(door closing force) 1m (in.)
N (Ib) 0813 (32) 0914 (36)  1.02 (40) 1.12 (44) 1.17 (46

26.7 (6) 112 (045) 1005 (040) 921 (0.37) 84.6(0.34) 77.1 (
356 (8) 102 (041) 921 (0.37) 845(0.34) 77.1(0.31) 69.7 (
44.5 (10) 921 (0.37) 845(0.34) 746(030) 69.7(0.28) 647 (
534 (12) 845 (0.34) 746 (0.30) 67.2(0.27) 622 (0.25) (
62.3 (14) 746 (0.30) 67.2(0.27) 59.7 (0.24) 45.7 (0.22) (



NFPA 92A (NFPA 1983)
3.4
(
m ()
AS
NS 279
NS 46 (15)
NS 6.4 (21)
A
NS

kY

NFPA 92A [1988])
Pa. (in.HD )
124 (0.05)
249 (0.00)
348 (0.14)
4438 (0.18)
(Sprinkler)

(Nonsprinkler)
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