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Development of Smoke Control System Based on Fire Scenario

Masashi Kishiue Jun-ichi Yamaguchi

Abstract
This work considered three scenarios connected to fire phases that progress over time: “evacuation,”
“fire-fighting,” and “smoke control.” An examination was made of two safety-related problems that may not
show sufficient functions at the time of a fire based on existing laws or regulations: (1) the problem of a door
failing to open during a mechanical smoke exhaust operation in the early phase of a fire, (2) and the problem of
smoke leakage to a vestibule during the growth phase of a fire. Solution methods were also considered. The
occurrence mechanism for (1) is shown. Multiple solution methods are proposed, and their features are
described. A new smoke control method was developed for (2). The developed method is comparable to a
pressurization smoke exhaust system, whose primary advantages are economy and planning ability. The

method is also comparable to a pressurization smoke shield system, which has the best performance in terms of

safety.
#E E:2
e &8 > CTHER 9~ 5 kK 7 = — X\Cxf UL CliBh 2 [0edE) ,  WEJOE®h ,  DESIE) o3>0 U %
EEZDEE, BURETITKKRFIZ 00 RE 2 I C X R W ATREME DN H D IR D2 > D2 21242 5 [ — O/
HRK K 7 = — X2 361F 2 B HERE A ER) R oD BEBH AR R, QB AR 7 = — X2 1T B~ 0w
—ZOWTHHEITY, EOMRFILEEZR LIz, OIZOWTE, FOREA D= LR LTz, £z, HEOM

IFEEZTTELEBICTENOORMEZERI Lz, QI oW TIEEi 22k FE 2% Uiz, BI%E LTk
BRI L ORHEMEDO R TIEb - &b A U v bOH LMY L [F%, ZEMEOR TS - & IR WL
PELRISETH D,

1. [FC®IC WEES, KSR

fiishTinah,

W25 e B 2 FEH T & 2RV T RE

RGBT AT RIER L LT, MRS EEICHE

ITSNBEAEL (LUT, BIEE WD) B JUHEF23 DResE) . THAXEE)) , TR 03503 ) ) 4%
(ZHEAT ST EIEN B % o WIS LoD, JERIENC B L CBATIAE TREERFICS 57
TN ODERIE, BESANOMERT L DBEM O R IREERE A I TE RWAIREMEN H D LB A b LM%

2 PE - THE(L L7 RIS L R~ <, BT

PEAE

PLEDZ ENBARIFFE TR, HAK T 2 —XITBNT

BHIE LI FIEIZOWTORT & &I

<, f“é?‘océﬁﬁzﬂiﬁﬁﬁbﬂf’éto FDlH, B 55
HEMFIE Y, Table 113 &R0 25

TS OPHEFIEIZENE IR b%z\gm{f%\ﬁ\:fﬁ v,
Table 2 GEAMII IR IR+ L0, Hik, IR, &
HAEE WD KD ICH 2B CHEET KT 2—X
WIZXHETE D K51, RKESHOMOMIERE LB E 2 T
BEEAE IS, B2, BIETIHEER KO
BB DR OZNEIICHIERFORBNEBOIT S
NTW5a, 228, ZOL2 ICEHEPERMHN G S
T, AT ERIES AT L) EEFRT D
L2 AT, KEFITITAE T 2 — XDOERICEDE T,
(TEREH OREEE ) < VHEBABR OVEKISE) ) B3 EE S 5,
EDTWD, R AT AR T U xS T 57
FTL, BT U AW O WA T Y A&
LS ABENDH D, L, BUTOREECHE
(ULF, BYTIEE W) TR nakﬁﬁﬁb+ LIXE

Bt

T=ARLT 4 AT D

7k, ARSCTHGR LT 2 PR B 2 BUE IR
AR L HBE TREERIEFIZ OV TV DO ZERT
HHHLOD, BRULREGNENTWEIZ L aHEx
T, UFTIEEEEE T, HBhiEzRlL LTHR:, i
PiEZm o5 &L T2 EWLT 5,

2. EFIESRTLOBEROEEEMEFE

AETIE, BUTIECTOMRIMES 2T DB DA IS
@%%ﬁ_owfﬁﬂb DR FIEE RS, TD=

U, RIS L o THERR T D KK 7 = — X231 5 Tt
#o, TVEXIEE)) , TR 03503 F U 4%
FEIWZTAVERDDL, T2 T, ThEFhov 4Bk
VENLDRUEEE L OT-Dh, K5 Txtg L+ 50
B SO L S FRIC DD Tk 5,



RMAHEATIIZEETH. No. 79 KT U AT IS < FEHIE S 27 A DB%E

Table 1 HEEEFiEOME
Technique of Smoke Exhaust
A4k 4 H o e K 7 P RE 0 55 B
HEAERR 1 HEfb HEAERA ZERA L
//_ o= _\\ FE 8B 1
A L a —
FEEH B2 }%wjﬁ Bt rmm T
(=) ort (% 7 IR 11|
i e | [ wu> il
A A a [ = |8 g

m%%{ﬁ %&Eﬁ

a7 47 45 A4S 4 TR24E TR
o TEACMAC. BRI |- BRI E D EECL
i %ggﬁéﬂmbf - R ) T 2 LBEE N TS | BRIEHEEHR L,
_ B R 9 2 B I
TEREORRTEE |- SREOER L
i bE S b5 CHBEOBBTEE | UEE~OBORA
| psiomony |- s ofokie | bus & il
i 51
o TR
LERA |- Em - HEpEA o - JE S U O
e - ek L
I C 5
PECHE | ma RS R e e
SRR | wmeme ot a s |- s ot |- e ey | TERBROTES

2.1 BARKITz—XIZHITZIEHIEBEHS L UHNE
Forz—X

Table 212, KK (JFE) — i T — {2 —BEEEREEE &
Ooﬁmw%%o%?wmﬁwf,%%%k%%u%®
%km7I~XF®FE%J,F%k%ﬁJ,F@ﬁﬁj
D3DDYF Y FIZHONT, BRSSP V2B IcE
Db DOERRT, 7ok, HHET AT N E L TAKE
FOVES P IR, S ZE I 1T R 233 %énf
WHGEEBET D,

AT, HARLUEDO KT = — X%, Ok

V2L, KRB O R SR L T B/ N 5K,
@kk@®@ﬁ®7ﬁ%b%%b%%kkbﬁﬁﬁhu
B D HPHKS, OREBRENSERREIZZRY, KK=E
PSTEIR & 72 D REBLK S D312 L=, 72, iR
FERSATOWNTIE, JERAE, e, HAEBO T Y A
IZE > T BITHBIFAROD, FHRAKOIZEE LT
WD,

IR SETE, KRIC L DIEICE DN D ANCAEES
EREENOMBESEIMLERDH D, £i2, WHESE
BHLTOVIIUE, KEEA~EA L TOWKIEICE KB
DR - RENEB AT 5, BRI L Uik, iR %
TR T DD OERET 26825 2 & OHIREEN %
HIgE LT, KRETOHERTHN S,

PR ROCH, ERMERE A~ mET 5, 20
7o, KKPEDTEEEE 0K KPELS DTG & i S &
LREDRD D, it,ﬁ%%ik“%f®%kﬁ@it
13k S T O KIEEN DS W 20 55 A 2 VR T C O KIE
3T d, JEHIEE LT, FT&@E@ {159/ ¥

HiY & Lo KRETOPE, MEERE COMBETE2ED
WD EROWMELEE X E B & L2 T COPERT
Did,

PO TR, KEENHIRIZRY, KEEDZE
RN 280°CEB XD L P S 7 NNDB K 73—
DEENT 5720, KEBOMMBEEIME L35, kSR
DRI T LTBY, KEBELIS DOTEEEHE 3 e EERE B
R LTSN T OND, £DD, KEMETITIE
BROIEBNS A A 2 L 72 D, SiRRiE ClRk KED BRI
720, KRB TOWKIFEINHE L\, BT TOHEK
TEENE 2 D, JERIE S L, MAKISEMEBE HGE L
To B R T OB, WEBATE EhHL A (e BIGREEEMY B D £ 28
R HEVER o b — %90, DRI E Ol
2) Dig#EE B E LS COMHBEERTON D,

REULK K TIE, FHLKK@THT L THRNEGE
IR K RBELIAN OLERE R OB T 5, KKEFNT
TR<E T b @RISR Y, HEE OIE 1L 57208 T
TOMKEB LRI D, TD7, HEBERIIATED
Bia B e LTSN TOWAIES) (B I 5 B
~OBOKIZ X DR AR 217 5 EHlE & LTk
FETOMHYERTOID,

PED X HIT, HAkE T =— b U D)
NEBAIESE)) OV ARHY, oD A4 &
B U7z [JEHIE) BS0E LD, UTFTIE, kK7
—ATo T, TWEBhTESY) ,  THEERIE) oY
F &b EAZBATIE TIERRHDEDRERIZ DWW TR~ 5 &
BT, TOMRFEELRET D,



RMAHEATIIZEETH. No. 79 KT U AT IS < FEHIE S 27 A DB%E

Table 2 KK T = — X TORERE & HPTEE) R L OMERIEIO > 7V 4
Scenarios of Smoke Control, Refuge and a Fire-Fighting Activity by Phase of a Fire

HRLBED KK T = — X BERKET 2= A TOTFT VA ERNE BUATIE TR XIS O i

CR 9o LT - BABERE, (1 g [ ooy W% AR 3 23 ATl 3L D 54 5)
ol | 2o o BERE | KD R OO SR D OB | . e g i o 7 1
i1 H JEE: [ 43 C B < BE o B e s (2.2 i)
| x 4 K B o 58 3 P9 T 00 9k A 0 I 0D 3 1) &
« | K A k — SRR 180 1 C BA < BE o> B 4 b
K| g Yo ) 1 Je 58 58 o> HE IR =
- RES) S ES NS N
= ;;L @ﬁ_—Tﬁ@J @_ﬁliéﬂ T gg&%xxwkﬂ%u%ma@
o L | (e bt
w | ([P i < T B0 555 S C 00 K B R
! < \\J )
2o | LA ST [ |00 & O T o
Lo RES O 2 00 X
A L S c. IS R PRV SR
9% | Do e
PN EEE R [ TN [ s i e KBRS B 2 1k
% * n iy i W K IE B R T C 1 KIS ) B (e 52) ~ o Y (2.3 651
- | % = = | |58 L O e

@ - O 00 b
N s
o x A WHE [ SEBELAS A o0
| | [
o | 384 B 4 T L A (22 o ) 7 —
o (W
96 | e |2 D HEAE
- = FERV | 5 o e i 55 o0 i

2.2 IMNAENKEFOBRTEOREEIZHRSME
AETTI B AR E L, 20T kSKERITH
WY ABRE S TOWARNERBET 5,

221 MESAOHME  DEBLCRERCE, KR=ED
PHENREIT 2 & & Hio, EEEDKRE (RE) 95kt
WL, REEERIR AR H LB B~ OB A MA D B, 2
DL ZPERENKE WL, Fig. NIRRT & 3 0 B 5 1)
WZBH < & 9 IZBUD 1T B 2 8RS B @ T B AT O
BN, WEEE RS T B & D BEOBH A
EMENAEC D, iz, BEEEG & RHANZ mT TR <
ENFAEH L7220, KB TE 20 &) B
EELELLN, AH=XLFELLLEUETH S,
LI ZTIEBLICHKEEICEREZH TDH,

2.2.2 FMEFEREODAH=_XL  Fig LIrRTE
BY, BHBFEFEIX)XEREE TERWEEICEET D,
2B, (HWRFOF, 20TV oGS TR,
Read 5 13200N, [T & V13 150N, A0ERGHEME &R g
EOTIX100N & BFFEIRAS 3 D 23, ARRES TIEF,;,=150NT
H—T 5,

F>F=1 My axarxl )
d 2
2
Ap 2P| L © @)
2 [ad” 60

Foi : NFEIASBRBARTHE 2R e K BRI
F, : WWHEEIEBNIC L 0 YEBERICIER T2
d DMUMD RT T e e YO

: A\ B

e — o
L~ BT U1 B2 B/
i 7T 1
i &r__VP £ AP
APEY/ =

| seonecnencnncnn il |
1) F, crit <'I'; J ’f!l‘i
# 17 1%
/)f\ ! crit d

A\)
Fig. 1 FEARPEME(EBIIE O HERR H R
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