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NFPA & 132 KBA K 3 E D T D 85K - 22k 5 L OEER 2P, RSB %2\ T
DFUE T, BUEKI2TORME ZHIE L TV 5, i CHIZERS & L7ZNFPA130 & 13 mnddkE
BT DA EOLEICET LB TH Y, 200441213 H AR — /L O FE %S AT L
MRT7Z ECHEA SN TV D,



F=E

NFPA130 M #&t

3.1 NFPA130DFE E®H
% 3.1.1 NFPA130 O#RICEAT 2IEEDF O

#5J7 i< 5=
BRI LUl KGEFEEE L DBRE L~UL1T 115dB, 7% Y ok % 92dB
BRANSCISHRIN ORI 1T 0.75m/sec LA EThH 5, BREREECKA
ST B B AME 9 2 BRNSCEEAR N O RE 2 1T 11.0m/sec LU N T2 T

ERACYASAN

30m BN /- NIE DO 80lx TH Y . 10mBEEIL/-NLE DBE & BEN
iRk D L O TRITF UL B,

RIOm &3 3m LA EOBEERIKIZ IV TIEE S 2m DIN O ITER

P EFTHRXTHY, EFTV T AV Y ROKEIL26%UNTH Y
S 25mUNOEEZRET HMNEND D,
—RILRFE AR | *EK2

BB X0 KRR 2 5O TE DREEIE. BERBT q 23
2.5kW/m2 LLF Th > 72856, 30 oLl ORI A D Z LAATE, K
FHEE q S E N, EThH > 2858
Ta=4q-13
(Ta=Hiff(min) q= S EAE(kW/m?2))
DRUZE > TRDD ZENTE S,

SARIT K D [R5k
S35

1B 10% K0 Th o 7284 IRORE R FUBEERER %2 sk 5 =
LB TED,
IR EREENT LTV A
Tb=(4.1X108) X t361
Oy IR EREE T LW WIS
Tc=(5.0X107) X t34

®3.1.2 KKEENLGERMICHETEI—BRIERFREE
K KEFEAEIRFN B D FFH —MIbRF A E
A DOEFP %K 2000ppm LA T

6 s3I D ¥ 1150ppm LA T

15 53[# D14 W45 450ppm LU

30 77 DN Y 225ppm LA T
GRS B ST 0 ) SE¥) 50ppm LU




3.2 |}EAHK
3.2.1 EROBERAXICDOLNT
ToOMIE AR SFROEEZ R LD THD

EPS T fiEpfE s s 2 SESR N LA
ko R VHLR, FRSR
T
Bt
TR
BaE U AL
LR Y
BRI 2 PERat
AN SRt - pre

X 3.2.1.1 bFroRILBRAXDIESE

TR TR E L FIORT,

- it A X

28 VB -

< I - R
%UTTJ%D_UJ

X 3.2.1.2 HtRBESAXDEEE

HEFLH T T b r DA ALHF R OSLGL (M TSRO A TR OSR) (25 EbK 2 &
&, bRV HNEROEm OWEIT ST & R A7 ~m) TEE L TR E T2 TAATH S,

Z o5 TR )RR 2 R L Clfilpgic 22k e H LA 5 2 &2 bNE O Bl D) &
DL TR ZITO T LN TE, REO b RV THHEMABARETH D,



LorL, ZOHRTITERRS b oV PREEBICHS A 25T 2896 fa < L HE<UTm S o
@w%%ﬁﬂw% XETOILENRD D R LIZEEFRLEZLTRKTOLERSH D)
2B, IRRBAMPLETH LR ET RNV X —DEEENLLRDLEVIREDD D,

Fio. bRV NOEBOEITH N —E LR2WGE (BERCERNS 1 20O b
Wié%ﬁ)Tiﬁﬁﬁt’#ﬂ’i@+”@@%%ﬂﬁ%f%ﬁw%é%%5 ZDi=

Z ORI RIIKETT O ETFRPIMSL L7z B RV TR SN T T RAS
ﬂfnéoﬁﬁ%Lﬁﬁﬁ%/zw-%ﬁﬁﬁﬁa%/%w%ﬁ*%%ﬁab/ZW%
LNEDKFITZ oK FRXEHEN L TnD, £o, ILEHZ@DEE o RrAVTHHET
BRBING 5,

- AR AR
| |
| -

Y e -

X 3.2.1.3 HFEBEIRARXDEREK

AR RUE b v (B & RO AR T 7o 4R TR 21T D 2 &
D SRR T ROERI L W2 D28, b VR OS2 EEH, b v RV
DR N AR/ LTRHIHAT 2 80385, Z oA TR MK & A CH
W D EAT AN & o TR ZAT 5 7o DMK EDE TR T 2 REnd 508, —J5 THIRH
BT« b RV E S AR X Z N ENHER LR T T OBERETS
Ffo CWIUEHE 7o, RO A AP NE L TEHRRE R, £7-, Ekxn &
L CHIAT 256 Tl EH AN 28500 0 ICFIAT 5 2 L A ARETH 5 72 D ik Ek
RWEEPAE LD bbb,

Z D7, W T AU T O B SR 22 A D300 D REBHTER O M T #kC
ZHASN TS, JR HEM TIERBALGE~ M E M OBRE koL T2 ofx %
BHALTWS, £72, IWEEOER b > 3Tk b o pV RIS O PR D0 2 %
L TSmO AN SRV AATEZERE O THRT DI ENLLHDENB, b Pk
KITTAD 1 D& BT H=R kD,


http://takuya870625.blog43.fc2.com/blog-category-5.html
http://takuya870625.blog43.fc2.com/blog-category-15.html

3.2.2 NFPA130 THEINhTWHABRAKIZDOWT

% 3.2.2

NFPA130 THZEINTLWH BRI AXDHE

R, WER, HYIBRBZ RO KRG, N HIRHET D,

- MR DER
- 305mLL D koL

7 SANDY N
« 61m R O HFEEESHR

SIEINNGE . S VAE O ik
RE LT LD FM

+ 61~305m D £ S DT kAR
s TR HTIC Lo TE 2 b U R NI R & L CRfRE
HENH LN ST A,

Flo, FURVBKIIIRE O RV DR SIS L 0T s, b LELETH
5726, BROMWEGCER N 2T, M f P REBICERIZ= T2 b0 L35, b LL<

(TER O (PRS2 7T

h AR D 25T 5, BmCH D v 7 bt

ARiE, BRNDINEDO A b LGN R A RET D 2 L 2B L, BROIE & BRI TR
THRETHD, o, ZOJUIE R b AR, BROTBIRR ELEZE L. &EtSh o~

T TH D,




3.3 BELARIL

NFPA130 (2 [k SEFEARFE L OBRE L~V 3 fE 115dB. 7%V Okt 3k i 92dB LA
TThHI &, | LHEHINTWD,

= 3.3.1 BELARILOA

BEORE T | BEORER
B ABEME, Mtk Ui
DEEA A RE 120dB
= - <. BEE OB LWL FBEOR
110dB T A L roiE<
BIH AN @ T AR O ELE T, T
100dB
BN, EBH OB
FEMRIEZEYS . Zeafpiias . FRI T
90dB
BN
R R 80dB RFEN, ~—/ v b, [EiE
LR LRE T0dB B, aENsE,. #frone—, B
TR DS DLW AT
HBIZEBFENTE 60dB LA NSV, KEARPEE. R"TL
A hap—

ZOENS, 80dB LA ETITEEENNEEE /- 1T RGEIC/ 5 Z & vE . NFPA130 OHEED
FRREICERE SN TV DA, BEEEE S O 0N X B e EORIENAE U, BRI
BT B Bbhd,



34 —BIERFESHE

— R —ERLIRE 1% D%A. 2~3 0 THhML, 10~20 3 CHLETH EWnbid,

5 3.4.1 NFPA130 ICEeE Ssnf-—BIERFZESE=DEE

HARE —BILtRFEFRE
KK S AR IND D EFL X 2000ppm
6 7 fE D F 15 14 1500ppm
15 D FEH 14 1150ppm
30 73 fEl D F 15 14 450ppm
BRSO SN =R D 1Y ¥ ) 50ppm

K342 —BRERFSAELHREOER

HArE —BRIERFEFE
KRR D IX<E THE 13000ppm
30 HDIFETHIE 4000ppm
30 7 ~1 BRI DIF<KE TER 1500ppm~ 2000ppm
1 BEUERGETRS 400ppm~500ppm

S ROUET R KK ETHKOBE LIS HEETEAN AAK SRR E

Z U X Y NFPA130 OFIE Tldi K TH 2000ppm O — AL IRFE G B RIZ 72 5 D Tk
T 30 /0~ 1 BFREI O 2 FNHENIE L2 TH DL Z ENnhDd,

10



3.5 MHABRICLIEE

BT L0 IR N 2 D F D
Hisk 2B, BB q 28 2.5kW/ni

T PUTFThot, 30 532U ko
N BT ERTE, MU g AR ET

HoT-GE.

%@{4& .‘ Ta:4p'1.35
(Ta=FfE(min) = HEEGE (KWIM2)
R351 RRKEERE DRIT K> TRHET 2 = L AR,

F AR CIEFEBIR DR BGHL 2 35MW & AiE L, BT & 2 B2 G %,

FEGHEE 35MW D B 23 -
HRICIEDB > TS b DO EE L, B
it Xm (WD AN ZETH D &9 7l
ZRD D,

F 7o B A B OEIG 2 T:3
0 LRE LEHRZAT O,

\%iﬂﬁ&f 35MW

€

d
<«

v

At Xm
3.5.2 MHEBRDLEMNY A
ko X502 U Tl Xm (W DBEEEE OMSTZ L 582k 5 LR 3-6-1 &
5o
# 3.5.1 (BB Xm 251+ D IETEATR & (R B 2 A5

IEEE Xm 10 20 25.8
WatEE (KW/m2) | 16.71 418 25

R R BERE Ta (min) 0.08 0.58 30 2Ll E

FEVEDY 3BMW Th - 723556 25.8m LU BB TOIUT S ERIZ K 5 28T 30 7
PL btz 2 ER RS,

ZDO—J7T 25m LA TORFGREFEERF X IE R < L KR B OO BEHE) SR 6
SY IR

11



3.6 SURIT & B PR 5o & B )

WIZAR GG TITRIRIC L D82 E 2 4, NFPA130 L 0 kORI L 0 &I & R o B
fRaE L FNHRD,

IR ENKE RN L TCWDADEA
‘ Tb=(4.1x108)x t-361
IR =t

IR A REAN T L T RWEE
g FM =Ta or Tb Te=(5.0x107)x t34

(Th=MfE(min) Tc=PMERE(min) t=1EEE(C))
DOREHANTRD D Z R TE, BHHLINTRT
EEREUHEIHAEBE L, IREDORAZ 1200C &
LT3,

FLL EORE AT C~120°CETORURIZ I T HIRFBEEER i 23k H & #3.6.1L872
60
#36.1 mkE L RFAFMOBERE

t (°C) || Tb (min) | Tc (min) t Tb Tc
120 128 42 70 89.5 26.6
110 175 5.7 60 156.2 45
100 27.7 7.9 50 301.6 83.7
90 36.1 1.3 40 675.1 178.6
80 55.3 16.9 30 1907.1 475

EREE T L TWAES L, W LT ARWESTIIRNSELU ELDERSH Y |
BEREOEILREERERNC DI E L 5 5, FHEENMELS 25, RARMIZEMIZE
720 BEIROZEMI D HHESeIEEHT A 2 LR RDEN S,

12



$MmME NFPA130IZHETS FoRILKEREDETIVIE

4.1 BEY HERNK
[l B D F2R K FHRFH AN IE ) F6 KO, TERIE I O K IESFRATIE] TIT DO T RBE
FERICE D K1 ORBGEEZRE LT T VKK LT D,

ZEGE E(MW)
40
S e
I AN
B 20 / N\
ﬁ 15 /I \\
10
W s —
0 0 5 10 15 20 25 30 35 40
¢4l (min)

41 XNRETHEMDFEEERE

IRBERBR AT > T BT — 2 | Afa CIRET 2 AR 15 2 LT IZREHT 5,

4.1.1 HEHE
AR R S 18m, M8 2.8m, &S 3m
Mpk: -8 Wik, & 144m
HE A Y OfE--1.1m
JEJE I8 0.44m, BATX 0.57Tm, JEHEL 40 i
MERV DL Z 74— 210kg, /38— — | textile)
B OB 7V R = 7 L RLE

4.1.2 bFUoRILEEE
MR- & 6.5m, HE 7.9m., Wrikifg 48 m2 (AL b o R A DOFIR EZ 5 )

4.1.3 HXiim

K CITETIC L DWELEZZ D%, B IR &I IR AT O, HEKHLRIE
FIEE DR 8 M HNH ORiRE L L, JeBHEW 1 W HE2» T2 b0 L35,

K ClIREE CED BT 2 O —FREMB 210 EEONDET VEE T,

13



414 FURILKKEBER

‘@
o
T RBMEME®
ETARERE T8\ £ 12 O 4 8 B 1 A
SEHT D,

Exit

_ \/ﬁ

! O 0O O

J|E£ R 144m

A
v

4.1.4 MR D DEHER

14



4-2 (B KBZEE
41 CHRELIEKKETNVICBWTOBIC K AEEEE 2D, BIZX2EEEE 2 T <
AL T ORE WS,

4.2.1 ¥ _EREIEREE
Ve=(gHQ/ o CpATo)/3

g' F I IEE (m/s2)
H: bY@ S (m)
Q: FEGHE (kW)

o B (kg/md)

Cp: EHHEL

Al R R AE (M)
To: A FAAFTDOIRE®K)

W EPHIEJRGE & 03, KRS AR IS E OMLE 2 FEE LT, B MANSR LT3, X
b U <IESiMEE OfEF ICE DN LD 1S, F R NSRRI O ML K - Bl
IEE) % SR T D120 DZ2EM AR T 720D, M - T A Z o TomilBGIR 0# E 2 fE 1k
DIz DITAG S 5 HAUER ﬁ’*ﬁ?ﬁ?ﬁxxﬁiﬁ%%ﬁﬁ LTWD Z LASEIRE 72D,

15



422 1EBIZLDHEE
4.2.1 O R IEEGHERORZ VT, BEEE AN BN AN SRV E & 2D,
gt TSI (m/s2) = 9.8 m/s2
H rFrxrtmEm=65mURE L)
Q: FEEGHE (kW) =35000 kW (kJ/s) GEENE D 7T 7 D fg KA

o ¢ B (kg/m3)=1.293 kg/m? (2255 )

Cp: EELE=1.007 kd/kg K (225D &£ LLEY
A RS (M2)=383.1 m2 (IELY)
To: A LIS DOIREK)=293K (E L V)

ELTRIEZIT

Ve=(gHQ/ p CpAT)1/3
Ve=(9.8X6.5%35000/1.293 X 1.007 X 33.1 X 293)1/3

=5.0m/s

F7- NFPA130 L 0 ZJ#EEE 0.75m/s~11.0m/s (TR OHENHELE X du, 31 FRH I RGE %
11.0m/s EE LIEBEL HRHT D &

11.0=(9.8 X6.5XQ/1.293 X 1.007 X 33.1 X 293)1/3

Q=382.63MW

P& 0 R RKORE T E T 5856, R CRE L7 35MW OF) 11 503 EEE T
JEOW EEFLIET 2N TE | RKRBAGERIZET 5 £ ClClAiERR T ol EE S5
FRHPRAUTIEIC L2 HFITD RN &R 3D,

LarL, B 11.0m/s OKGEEEAN TR T oL BROBEEAZIE L8

IZFT 2 _REThH Y, NFPA130 OFFAHFADIRDIZHE SN TND KD ITR AT,

16



43 WMEI~EIEE

4.3.1 RFBEMFEDEE

KR TIXIRD DN RIFE N D OIS L2 EEE X 5, FER) b EEEZ T 2 U
[ZOWTIE 8.5 THEF L TV 2,

R OIESE T3k “Propagation and Development of Temperature from Tests with
Railway and Road Vehicles —Comparison between Test Data and Temperature Time
Curves of Regulations.” |ZFL#i S 7= b o RNV KITEO R ERZEIRED 77 7 (K 4.3.1)
DOFBELZYEL, X 41 OFPEELZRE LG EICER LT bOZH ),

RIFELEOREEEEE

1200

_ 800 /\
£ 600 / \
= 400 / \
200 / \

— O ——

(

R

0 T T T T T T T T 1
-100 -75 -50 -25 0 25 50 75 100

KIRD> B D FERE (m)

4.3.1 RHEOZSIERE
F7U T %E HWT, “Propagation and Development of Temperature from Tests with

Railway and Road Vehicles —Comparison between Test Data and Temperature Time Curves

of Regulations.” TITHOIL/ZABEER TR LB EE L THIT 5,

17



KT D5 e AL D T

r >0.18H 0 & &
Tmax_TO:5.38 (Q/I‘)2/3/H
r =0.18H 0 & &

Tmax—To=16.9 Q2/3/H5/3

Tmax = Ut e e i L (K)
T0= J& P22 &R (K)
Q=FEEE E (kW)
r="2fHh7> B O KR (m)
H=KHm Z(m)

DORAE RN THREEEZ THIT 5,
F7.

Tmax =% i e 1% (K) = 1273(K)
To= J& PH 22505 BE (K) = 293(K)

H= X &(m)=6.5m

ELTREZIT I,

Thax—T0=16.9 Q2/3/H5/3
1273—293=16.9XQ23,(6.5)5/3

Q=31.33MW

L 720 3k “Propagation and Development of Temperature from Tests with Railway and
Road Vehicles —Comparison between Test Data and Temperature Time Curves of

Regulations. DABEFER Tld 31.11IMW OREGHEEZFE L Tz & THITE 5,

18



F7-14 4.3.1 RHEOREREIRED VT 7 %X 4.1 OFBGHE LI UT- I EH L,
KGO T CTO RN DO B =R E 2 K0 5 (1 4.3.2), £ 72 35MW %3 L7=FFIC,
KT EDIREN R K E 2D D EIRET S,

BRFKEEISEMW DD B B DRSS

1200
1000 A
800 / \
600
/N
200 - 4_—/ \

0 T T T T T T T T T T T 1
-150 -125 -100 -75 -50 -25 O 25 50 75 100 125 150

KPR B D FERE(m)

REE(CC)

K 4.3.2 ABTOEFHETCOXRAMEENHERSILEEE

F IR SFEERED D R FEBGHEE 35MW (2372 £ T 5 59 143 Z & DIREES i & R
HEM433 LD,

KRBARFN O ETIGIED
Om~ 150m X [ D R H U5 5 & 22 R B
1200 e £ 8 5515
1000 \\ === 2RI
:,(5 800 \ ...... B Sl
X 000 T \ —— AN
400 s

SN —— i

200 ™ §Q§‘='-'=:.;‘f=,‘:=- ..............................

0% 25 50 75 100 125 150

KIRD> 5 D FEE(m)

433 KRKFEERNL5HRFET 1 HILEORFEMAERSIERE

A TIE 4.3.3 D7 T 72 AWT, BHABRIC L 2882525,

19



4.3.2 FENHTOFE

FPHN AT DS L BB A2 2 2 5, X 4.3.3 O RH-H DIRE D B O B
ZLLTFORERNTERD 5,

AT T 7 IRV~ DR

E= ¢ ob(T/100)¢ kcal/m2h

E: #dt#, (kecal/m2h)

e MKOKE R = SRITLZEMEBRBL 1 EIKET D,
o b BRIHUN H4=4.876 kcal/m2h

T HaxHEE (K)

PLEDOKITEY 147, 247, 347, 457, 57D 1m~150m X2 1T 2 hd B & sk D
% (3 4.3.1),

#*4.3.1 4.3.3 DXRF@EH 5 = 5 BEFETE (kW/m?2)

RS D EEEE(m) Om 25m 50m 75m 100m 125m 150m
157 3.46 1.08 0.64 0.54 0.51 0.5 0.49
2 & 15.29 2.77 1.15 0.87 0.78 0.74 0.72
3Ntk 45.06 5.91 1.96 1.32 1.15 1.07 1.03
4 53t% 105.45 11.22 3.05 1.94 1.63 1.5 1.43
50tk 2125 19.45 4.68 274 2.26 2.04 1.94

%72 NFPA130 IZ

THHEAGREIS K 0 RRTE N 2 550 TE DHERNE, BEHENR q 28 2.5kWm2 LT Th -7z

Srtr. 30 LA LD R 5 Z &N TE . BUHER g B ENLL ETH 786

DHRIZL - TRDDLZENTE D, |

(Ta=F5E(min)  q= R (kW/m?2))

LEHHEH SN TEY . BEEGED 2.5kW/m2LL Ficr 2 a2k 5 & |

20




155% AR 2.5kW/m2 DL B2 7 5720,

2 53t HUEKHLE N D 27.8m LIN O & BH Rk 243t 2.5k W/m?2 DL,
35t%  HIKHLE S 46.6m LA O#EPH TR 2t 2.5kW/m2 Lk,
4 531%  HUKHLE S 62.4m LA O CHUN BV 2.5kW/m2 Lk,
5501%  HIKHE S 87.5m AN O#PH T H 2t 2.5kW/m2 LL k.,

LD, £723-6 L0 HEER 2.5kW/m2 UL O &P Tt 2 S o BRI IER 12
L, BTHEOBEEEE % 1.0m/s & UE L THIIHRBREOREREHEN 2 0%RICKEREN D
27.8m ONEIZHEEES 5 Z L IXARFRETH 5,

VLB R0 BIHEAMNC T 2 3R IR TH 0 . F BB 2 R & 322
ICHEZ D HEN D KNS DFC RN RO B D,

21



4.3.3 FEARAHTOMSIZL H5E

WA TIIFNENB CORINC L 2B 2 E 2 5, 4.1.3 OHUKME THRIE L7223, 8
W HORERNO AL, REEILS EW B H) LGEEEE'EﬁOD 1 BRI O 1A 5 FH
SMTEEEET 2 D & T 5, F72FK 4.3.1 OFIHEIS TOMPIT L HHBEL D | %Eﬁﬁ%m
THD D BGIEIEF I NEL, BRThHHD L L, ﬁ@f#ﬁ%k L TREIZ
< HURBIRIIME R B BRI 2 b0 L35,

4.3.3.1 FIEESERAONDEK

B R He 1 A @i 9 2 I IR TS L B 2 DD AT A 03, FIHEEAE R v I3
WCLDFEBLEZTHLEEZLNDDOT, K CIIFIHEEET Ao ~DFKIZEH L TREE
DOREEZE % D,

SRR mOFRME 7 nn L TN LAGE L, RS A 5.8kW/m2) &2,
(BF B ORI K PEREIZ BT~ D AT7E FEEGLE LN IERT 1985 4F)

# 4.3.1 X0 BB BEE R R v ORI RS & 5.8 W/m2 (2T 5 kIR 5 Ok & |
roodkEFELHDHEFK 4331 L7775,

& 4.331 KKREERIDLDFET 1oEBOKMELESHAODEXDER

NKEREENMSD st s A
BT AEEEHRA,
SEEE  | 5.8 Wme tnas | ) OREH
atER A 5.8 W/m2
LAk . ™ Ea sEamaL,
[ZIFZELALY,
2 53t 1805 8 mEE T HEMO
i o BAEAEN
353k 95.7 SHBL 7EBR®D
.im
i BEEENENX
4 & 4158 SWEMNS 6 MERD
i o BAEAEN
5 5% 48.1 8 HEHD 6 mAMD
.1m
i EEEHNENX

BN LAY D BT AR 1 2V KT 5 BNZIR O B REEES 2 M D 5
Ry ISR OMEFHEE 2 Z J8 LIRS IO K & RE DALERIRZ KD T

22



4.3.3.2 EEZEOHHRE
FE OB AR D ETCOREZLLFISRT,

1m2 [Z/AECE D HRARDOAE 8 A/m?
BB OME  1100mm

BEEERS DR S 0.96m

M ETOBEREE  0.48m/s

8 N/ m2X40.37 m2=323 A\ (K fifE: 40.37m2) —H Il K 323 AEND HDET 5,
0.96m+0.48m/s=2s & > T, JEEAHE )G OHEH AEX 0.5 N/s &35,

BT 2R, BRBROEHO—FEZLSO FTNSIELITATORI b0 LT 5,
HREHNC I T DS e RBALE 1L, LT ORISR @Y SR OFE) & v &5 HE% R
TOWEDEND T, b DR LA FEMEFURAEIC 2D | & ZATAHATHEHMRK 323
MNMIETEREREDD 0.5 Ns THH SN HRMEIZAe D & LTEHEEZITo 7=,

FIHIR TR
1.65A/ s 1.65A/ s
—> —>
— | 0.5A/s
160A T 160A| | —>
QO OO0 CIOHOI® (O 110.96m
FAFIR TR
0.5A/s 0.5A/s
—> ——>
- - (0.5A/s |
323A 323 A >
QO OO QOO OO0 (O 110.96m




EROREFIE
[JIS E 7103 ) HHEH — A GHEA] 2 L FIOR L, Zha W TERZRET 5.

K EB =G ER &L EB DM

JE I B =W N ONEHME &2 'E— NS0 05D HIETE - - EEZ A, A—h—, F%
FHHETHEZ ED R WIGEITEOEF T 430mm 2 EHT 52 L & LT D,

N TE B = HE B RS O AR & NEHMAT O — ENE (250mm) & RV IZEENOKREED 5 .,
7% 550mm LA . & &A%Y 1900mm PL By & ADSLHOZEM & L CEIAREORLR E L, £
NERE—ANYOOLED LKA CEH - -BEOEMEEZHRM, A —h—, FEHFMECT—
ABTEODREDDILIZED THRWEAIF 03 EHFA— M EFRTLHIZEE LTS,
SR AR (ER T EE OIRMER OWIE ) 5 8 [ $hE R H S M AERE v A vy
A0 EEBORHFIURRE 2005 43 A 14 H

CHUSTEWE B & IRMEFF O N ZRET D,

Hjlj ; £ & 18000mm X i 2800mm =50400000mm?

JEJE 5 0E 440mm X (1T X 570mm+250mm) X 40 J§ =14432000mm?2
50400000mm?2 — 14432000mm?2=35968000mm?
35968000mm?2--300000mm?2/ A =120 A

JERSTEBE R EE=REER
120 A+40 A=160 AZEBE LT 5,

ZOEBIZOWT, EBR LIRMER 1T1% R CREAEEZ1T 9,

EERF 160 A
TEMERE 274 A

24



HEERF R DA
WTHE 5 v=1.5/p
v o BERAITHE  (m/s)
o ; BEREE (A/ m2)

T=N/1.5B

T ; BEFERFHE (sec)

N ; B ORI G ANE (N)
B; HAY A (m)

ZOXROWST DX TREEERFH 2 51H5R L, KEWIE D O 2 4 5L 7> b OBEEERFE] & 325,

TR T

FHLE 274 NMFEL TV D56

o =274 N+40.368 m2=6.79 A/ m?
v =1.5/6.79=0.221m/s

N

AT 1T X AR ; s=18m—=0.221m/s=81.45s=1.36min
TR X D REHERER T=274 AN/(1.5 + 1.1m)
=166.01s=2.77min>1.36min

H K FIEL ) & DREFESE T FFfE
2.77min

FIHL7)> & 0 HEEERE

274 N-+-166.01s=1.65 N/s

X HARFNELE UC—HEs 323 NIZE#ET 5 £ CTORFH 2 5H H
323=274+1.65x—0.5x

1.15x=49

x=42.61sec

42.61s FF5C 8 [l B A3 B
FIE S OkEEEE % 21.31 A
85.22s FSC 7 W B A3 B
FIE & OEEEE 2 42.61 A
127.83s HF 5 C 6 i H A3l B
FIE 6 ObEEEE 4 63.92 A

25



170.44s FE&C 5 il B 23 B
FIIHLN B DREEHEE#L 85.22 A
213.05s FEALC 4 i H 235 B
FIIHL B OEEEE L 106.53 A
255.66s 5 C 3 it H 23 B
FIHLN B OREEEF L 127.83 A

ZORFETTHEIZ 12617 AfFEL. Z 206 OHEH I35

274 A X8 M=2192 A
2192—127.83=2064.17 A

2064.17 N+0.5 N/s=4128.34s
255.66+4128.34=4384s=73.07min

FIEL7) & O REEESE T I fH]

73.07min
ZIMBIE 5 ET 1 OB K% BALIEZRD 5,
— 7 #

0.221X60=13.26m D&
Zortk

274—1.65X60=175

18m (7 1& T 175 AJ#i#4

=5t%
0.221x(180-166.01)=3.09m
18+3.09=21.09m

D53 t%

0.221 X (240-166.01)=16.35m
18+16.35=234.35

T4

255.66 s DI CEINFEE HIREEIZ/R2 D DT
ZWHE =W EONE
300—255.66=44.34
0.5X44.834=22.17
126.17—22.17=104

36m M5 T 104 NiHES

26

BROMFINODHEBET D,



& B R
A HLW 160 A

=160 A -+40.368 m2=3.964 A/ m?

v =1.5/3.964=0.378m/s

\

AT X 2B ; s =18m +0.378m/s=47.62s

TR X B bEsERERE ; T=160 A/(1.5 « 1.1)m
=96.97s=1.62min>47.62s

HUK B ) & ORE#ESE T I
1.62min

FU L7 B O HERF[H]
160 A+96.97s =1.65 N/s

X AREH L UT—H )N 323 AICET S £ TORR A EH

323=160+1.65x —0.5x
1.15x =163

x =141.74sec

141.74 s BT 8 Wl H 2Nl B
FIHL7)s & OREHEF S 70.87 A
283.48 s FF5C 7 W B AN B
FIHLN D OREHEEHL 141.74 A
425.22 s FF5C 6 [l B 2N B
FIH B DOBEEHEE L 212.61 A

ZORES TS5 B IZ 98.39 AfFEL., Z 206 OHEHHITR

160 A X8 lj=1280 A
1280—212.61=1067.39 A
1067.39 A=+0.5 N/ s =2134.78 s

425.22+2134.78=2560 s =42.67min

27

KBERBOMFNODHEZET D,



(Y

—ortk

0.378 X 60=22.68m >18m
160—(1.65X60)=61

£ o T 18m HiH T 61 AW
otk

0.378 X(120-96.97)=8.71m
18+8.71=26.71m

=5t
0.378%(180-96.97)=31.39m >18m
160—1.65 X (180—96.97) =23
& o T 36m iR T 23 A H
04 53 #

0.378 X(240-96.97 + 2)=17.41m
36+17.41=53.41m

o

0.378 X(300-96.97 + 3)=3.44m
54+3.44=57.44m

ZZFETORREUTORIIRT,

IMBIE 50 FE T 1 om0k %R B %2 KD T <

%332 S5NFETINEORREICVWVAEREDLHIEH

o5 1088 R ] TRHERE OBEREFE O 5t PR i TE BIRE O REHEE O feth L E

1 43t KIEHNE 13.3m O E £ Tk 8 i H & 7 i B OGS T,
(81 H) 8 iH)

2 531 8 Wi H 25 7 ] H OBE)THiH, KPR B 26.7Tm DAL E F CHEHE,
(8 i H) (71 H)

3 ot KIFE D 21.0m OALE F ClEdE, 7T H L 6 H OB T,
(7T H) (7 1 H)

4515 KIS 34.4m ONLIE F THEH, KA S 53.4m O fE F TR,
(7HH) 6 H)

5 5114 7 H & 6 W B OB TR, KIEDND 57.4m ONALE F TREHE,
(71 H) (5 i H)




4.3.3.3 SIERNETHORELEH
FEOREEE AR DOFEKT HMNEMREELHDH £ 4.3.3.3,[X4.3.3.3 &7

.
% 4.3.3.3 REOHHEEELBENT SO0 LDUERRZR
KEREBILD | TEBOEED SEHEDTEED
BN BIEEH
12:BRERY BREME BREME B -
STEEL THED | MEMD 13.3m D
1 5% BEKT BEARALL,
7 T, B TR ¢
ik KEMD 267Tm D | SHEMD THED | sHEE 7 HEM®
7 B TR, BETEE, B A ERAE K
o THEE6EMED | KEAD2L0m® | SHEETHEROD
7 T, BB E TR, A EAE K
s KEND 534m D | NEAD 344m D | STHEHD 6 mHHER
7 B TR, B E TR, DIEESEHE L
i KEND 574m D | THEEC6HED | STHEHD 6 mHER
7 BB TR, I TS, DESEIEK
8 H 7 mE 6B 5iAE
1591%
29
3Nk
4 52k
5 9%

. BMERRRME . TEBRERME

B

E 8 B

X 4.3.3.3 FEOHEHEEELFNT S0 EDMEMR

29




LbEE Y EERTIIREEAN LIRS 2 R 28, TRMER TI 2 & LUK

THREPEKRLTLED, RERORENLEITREET 2 F R,
FIARI TIIHEEIA v P E KT DIRRZRDIZN, HXKE LI DENTET 27 ED
FIEZZ 25 & S DICHRNIREEET 250, ElOFEMBRZMADFHERENRDLND,

30



31



FEE FLH

NFPA130 Z#af L7t RE £ L 0D LT D =R &R D,

1. H5 D EEM O R
L RSO RERE D B
3. NFPA130 OFFEHFHD A S

A CTORIFED D DOBFNT L DB EE 2 - HAE, RN 20b O EE LTZ4,
R ICREE 2B 2 RO S T2 FITH LV E WO RERICR -T2, LRI S
DITIIR OB ZENIRE <, HOM EAHIET 2412, —EOWKUIATI RETH
%y

F I RRORBBGEEIET DRNCKEND TE LT RN Z ENEE L 220, K
SEFEATE IS DL R D B D,

F 72 A OFER S T D5 NFPA130 OBUEITKIHEDFIND & 53035 K 9 ITIE 2 FF
THTHY, REFIIBLATRHSEDLLOIRBDOTHDL T ENfiE-T,

32



33



P

(1)

(2

3

4)

(5)

(6)

(7

€

9

NFPA130, Standard for Fixed Guideway Transit and Passenger Rail Systems,
20104

B H O F2R KK TR AT, BAHBIIT. 19944F

Bl Hl O KSR RIFTE, (fE) B ARSGEH S, 19914

BB OBE K PEREIZ B 2 P98, AEEEE AT IERT. 19844F

Control of Smoke Flow in Tunnel Fires, Fire Safty Journal, 19954
Propagation and Development of Temperature from Tests with Railway and Road
Vehicles —Comparison between Test Data and Temperature Time Curves of
Regulations, Proceedings of the International Conference on Fires in Tunnels,

19944 10H

DN T T gkl OIRMER ORIE ST ik, EEBORIITERME . 200545

MR g LR R R R TN, AAREE 4 — 19934

T IR A

o

S, SESEHIRR A AL, 19744F

(10) ko8 L, b7k . 20024

34



35



B

ABFFEIZ I T, TEATREAR S O 2 RS AR R A B IERIC 22 0 £ LT,

AL, IR EEDDITHTZD . —b THREWEE £ Lie, EENEN.
FED LD ICEERVEEAZRTECIEE L THE £ LIEFIIREH N LET,

R TEZ £ & 0D ETT FA3A 20014 L TIAWEANIEE O S FITH
LR LHITET,

4107008 - LKE
4107016 KEFIEHE

36



37



f18% NFPA130 Chapter 7 & Annex B O#0#5

Chapter 7 Emergency Ventilation System
BIE FHEROBRTIEE
7.1 General.

—iRER
7.1.1* This chapter defines the requirements for the environmental conditions and the mechanical and
nonmechanical ventilation systems used to meet those requirements for a fire emergency in a system station or
trainway as required by Section 5.3 and 6.3.2.

ARFECIE5.3L6.3.212 11> T, BRRCEEHN TOREUK KRFIC LI L SN D BREDIR IR, BRI, E7i3 AR
R AT LOUBBMIZDOWTERT D,
7.1.2 The requirement for a mechanical or nonmechanical system intended for the purpose of emergency ventilation
shall be determined in accordance with 7.1.2.1 through 7.1.2.4.

FHHERFOWK AT LELTHEB T 528 H L DRI AT A FIITFIEEBHR S AT AR B
DEME, 7.1.24 257121 IZho TRESND,
7.1.2.1 For length determination, all contiguous enclosed trainway and underground system station segments between
portals shall be included.

RN DRESERETHITH 720, F RN TR COBMEHAD OB D T AT S 03 E &
HWTND,
7.1.2.2 A mechanical emergency ventilation system shall be provided in the following locations:

BEIRAN 70 B B S AT DTIR D LH 205G ISR B S AL D,
(1)In an enclosed system station

HIFERNIT B 2R
(2) In a system underground or enclosed trainway that is greater in length than 305 m (1000 ft)

koL X305 m (1000 ft) 28 % 2 BRSO M T ks AT A
7.1.2.3 A mechanical emergency ventilation system shall not be required in the following locations:

BRI S AT MIIR D LSRG T TR E T DM B2,
(1)In an open system station

R AMZBHDER
(2) Where the length of an underground trainway is less than or equal to 61 m (200 ft)

R L D61 m (200 FOITTE 7272V s, EI2IRFEIUHL 8L,
7.1.2.4 Where supported by engineering analysis, a nonmechanical emergency ventilation system shall be permitted
to be provided in lieu of a mechanical emergency ventilation system in the following locations:

TR AT SRS IVIEIBET Tl IRD I 7RG FT CHEBAIA S AT KT BB 2T 2O M EL TR
HHID,
(1) Where the length of the underground or enclosed trainway is less than or equal to 305m(1000 ft) and greater than
61m(200 ft)

IR EEOBEAR O F X1E305m(1000 74— R ERIUA, ENEDHELNGHT, £7261m(200 74— RNEEx 55
HTo
(2) In an enclosed station where engineering analysis indicates that a nonmechanical emergency ventilation system
supports the tenability criteria of the project

FEREIBAR S AT LS L7 0BT C L BIARSR S AT S DA U THERE T 2 L O DT U T 8RN,
7.1.2.5 In the event that an engineering analysis is not conducted, or does not support the use of a nonmechanical
emergency ventilation system for the configurations described in7.1.2.4, a mechanical emergency ventilation system
shall be provided.

LR DT I TORWIEET MR R BT AT LDNED HAVTAER A 72 L CUVRWIGET T
1 B SRS AT ATELE SN D RE THD,
7.1.3 The engineering analysis of the ventilation system shall include a validated subway analytical simulation
program augmented as appropriate by a quantitative analysis of airflow dynamics produced in the fire scenario, such
as would result from the application of validated computational fluid dynamics (CFD) techniques.

PR AT DO TR RAT LT, KRS AE T DR A E RIS T2 I L T BEITE U CTHERE
SNTEHTF R DY 23— 2 (CFD) A B BT REThH 5,
The results of the analysis shall include the no-fire (or cold) air velocities that can be measured during commissioning
to confirm that a mechanical ventilation system as built meets the requirements determined by the analysis.

ZDIHTRE I BT AT DT T2 Lo TROLND B A= T F AR L >, WESh
T JEE 7R 1L E OD ST FEE 2t 72 L TV,
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7.1.4 Where required by 7.1.2, the mechanical emergency ventilation system shall make provisions for the protection
of passengers, employees, and emergency personnel from fire and smoke during a fire emergency.

712 CTHLEIZISU T, BRI R AT MR K EE R BRRA L IEE R P KN T 2N EE
WHRETHD,

7.2 Design.

BRETEYE
7.2.1 The emergency ventilation system shall be designed to do the following:

BBREOHK S AT MR DI FEND,

(1) Provide a tenable environment along the path of egress from a fire incident in enclosed stations and enclosed
trainways

R BRI T MR A S T K KBNS DO MR K 3 B TH O BB A TR LT 528,

(2) Produce sufficient airflow rates within enclosed trainways to meet critical velocity.
R RN T O IEAERE 2t 7= T 7R DR EE T DL,
(3) Be capable of reaching full operational mode within 180 seconds

180 LANIZ 43 72 SR IBIC =T D 2 &

(4) Accommodate the maximum number of trains that could be between ventilation shafts during an emergency

B OWMKIICH DI EO R KL ERTDHIE,

(5) Maintain the required airflow rates for a minimum of 1 hour but not less than the required time of tenability

WM ESNDIFNITL HAATHLN, K THIRFHOM, ROOGND B EEHERFL72T LT B0,
7.2.1.1 Where the airflow rates required to accomplish 7.2.1(1), 7.2.1(2), or approved alternative performance criteria
are dependent upon the unimpaired function of the air distribution system, that system shall be designed to continue
operation when exposed to the conditions generated during the design incident for the duration determined as per
7.2.1(5).

B E37.2.0(1), 7.2.12) % 7= Fa M BET LG T, bV &R PR EAER 52 813, IEFIIFET
DAERY AT DURAFT Do FART AT LIET.2.1(5). O IS DD T HIAEBE 3 D IO I3 G S s
BRI EAY VAN

Although rating is not required, materials or systems that are fire rated for the required duration shall be permitted
to be used.

INBDOZEEBF LT DFIINLHLVIRTITRND, BETHIUT KK DT — &R AT LOMHEANITR
HHID,

7.2.2 Point-extract ventilation systems shall be permitted subject to an engineering analysis that demonstrates the
system will confine the spread of smoke in the tunnel to a length of 150 m (500 ft) or less.

150 m (500 ft) LB ENWEZ DR VN TO | JFFTIIZRER 3 IC BT HHK T AT AE, M RV TR D)
T 23 AT LD TR 22T 5b DL T2,

7.2.3 The design shall encompass the following:

RKEHIKOINTROBND,

(1) The fire heat release rate and fire smoke release rate produced by the combustible load of a vehicle and any
combustible materials that could contribute to the fire load at the incident site

KRR DB SRR FIHLD WM OO AR B IS L > TR DB,

(2)The fire growth rate

KEHE =R
(3)Station and trainway geometries

BRSCBE RO TR
(4) The effects of elevation, elevation differences, ambient
temperature differences, and ambient wind

B, ESOE, JEHIEEE O JE PO )0 5
(5) A system of fans, shafts, and devices for directing airflow in stations and trainways

BRRCEEBRN D7 72 HL, R A B ET 5V AT A
(6) A program of predetermined emergency response procedures capable of initiating prompt response from the
operations control center in the event of a fire emergency

BRI IZ s M — L 2 — O R E 8 TE DI RED K I FNE
(7) A ventilation system reliability analysis that, as a minimum,considers the following subsystems:

DI EGIR DB E IEFEIZ T LIRS AT L THDH L
(a)Electrical

TR
(b)Mechanical

BB 72 o047
(c)Supervisory control

B AR A
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7.2.4 Criteria for the system reliability analysis in 7.2.3(6) shall be established and approved.

7.2.36) I > TEHEMEDH LW EAT T2V AT LD FUEIL, FROBNAGRINDRETH D,
7.2.4.1 The analysis shall consider as a minimum the following events:

IHTEATH L CIROZEIZE B L2 s,

(1)Fire in trainway or station

FEARROHT D 2k
(2) Local incident within the electrical utility that interrupts power to the emergency ventilation system

IFEHREOHR S AT LEAZ 1L T2 EREIFE N TOHEHL,

(3)Derailment

it
7.2.5* The design and operation of the signaling system, traction power blocks, and ventilation system shall be
coordinated to match the total number of trains that could be between ventilation shafts during an emergency.

BT AT LB ) R AT LORREHOEIL, BAROMIYIOMIZH LI HOMKRBEEE LT
[ERANCYAAR
7.2.6* The time-of-tenability criteria for stations and tunnels shall be established and approved.

RO RV N TR RS R O B 2 2 S, RO DR TH B0,

For stations, the time shall be greater than the calculated egress time used to establish egress capacity in 5.5.6.

BRCIX, 5.5.6 TOREH OBEMAE ) &5 LT MR AR L, TNE0H R GEEER 258 E LTk
BTN,

7.3 Emergency Ventilation Fans.

HEEBMR T 7
7.3.1 The ventilation system fans that are designated for use in fire emergencies shall be capable of satisfying the
emergency ventilation requirements to move tunnel air in either direction as required to provide the needed
ventilation response.

KEBRFHAE A SNDBK S AT LOT 703 BBITEL TOT DD F IR E TREIS T, BERED
B AT DOEN 2 TN <& ThD,
7.3.1.1 Individual emergency ventilation fan motors shall be designed to achieve their full operating speed in no more
than 30 seconds from a stopped position when started across the line and in no more than 60 seconds for
variable-speed motors.

18 % DEERARFOWARE —F— (T UL ESTDRAEDNDI0R AN T F T — & —(T60F LN T3 722 /E3E
AR —RICET IR EIEND,
7.3.1.2 The ventilation system designated for use in emergencies
shall be capable of operating at full capacity in either the
supply mode or exhaust mode to provide the needed ventilation
response where dilution of noxious products is to be maximized.

BRI DN DMK AT MT, SN EMENERNT DB CHRITRD B NDRMITET D85,
Fa5 FIIPER L BRI RITET 5 ETHD,
7.3.1.3 The ventilation system designated for use in emergencies shall be capable of being turned off and dampers
closed to provide the needed ventilation response where dispersion of noxious products is to be minimized.

BAFFEH SN AT AL, O b= A EWE LN 2501 C. BIRE VIV L\ —ZPAT5HE
NPUETHD,

7.3.2 Emergency ventilation fans, their motors, and all related components exposed to the exhaust airflow shall be
designed to operate in an ambient atmosphere of 250°C (482°F) for a minimum of 1 hour but not less than the
required time of tenability.

PERARIRICSHENTz, FEFFEOWRR, £ DE—F— BEOT X TORE T LM, HARLREH D
250°C(482°F)DEREE T Th, D7 Eb LB ESNDRFM], Fifoe v HE TIFEN 32 J0ICRRFI SN Db D ET 2,
7.3.2.1 An engineering design analysis shall be permitted to be used to reduce this temperature; however, the
temperature shall not be less than 150°C (302°F).

IREAIR T IE2DITHANR G o 0MEHINAZ RTINS b D& T2, LA LIREIX150°C(302°F) i
TIER,

7.3.3 Fans shall be rated in accordance with the ANSI/AMCA 210, AMCA 300, AMCA 250, ASHRAE Handbook—
Fundamentals, and ASHRAE 149.

77 AT DN TIX ANSI/JAMCA 210, AMCA 300, AMCA 250, ASHRAE Handbook—Fundamentals, and ASHRAE
14945 EBLLTWET,

7.3.4 Local fan motor starters and related operating control devices shall be located away from the direct airstream of
the fans to the greatest extent practical.

77 DEEENAA T OWSHI N IR D3R BT RO KD E M LI T 7 DR bt -
GINIALE T Db DET 5,
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7.3.4.1 Thermal overload protective devices on motor controls of fans used for emergency ventilation shall not be
permitted.

HHEEOHKUAME N SNDT 7> DF—Z —HlH TOBEEDBAME2Z ANRNEDLET D,

7.3.5 Fans that are associated only with passenger or employee comfort and that are not designed to function as a part
of the emergency ventilation system shall shut down automatically on identification and initiation of a fire emergency
ventilation program so as not to jeopardize or conflict with emergency airflows.

T ATRECHIEEDPIEITRT§H IR S, IR RO R ERICSHENTY, E B
<HOULIEDLRWIDIZER SN2 IR R OMR S AT LD —HH, B KERFIC B BIIE 1L T2 X018 FL
RWEDET D,
7.3.5.1 Nonemergency ventilation airflows that do not impact the emergency ventilation airflows shall be permitted to
be left operational where identified in the engineering analysis.

FARRAT TR E TELHIM T, IEF R ORI B L 52700 IO il E ORIt & i E 22 L
MRDHENTNET,

7.3.6 Critical fans required in battery rooms or similar spaces where hydrogen gases or other hazardous gases might
be released shall be designed to meet the ventilation requirements

FERT 7 PR EIRE  FIIKET ARMDOA FEWE 2R AESE L RPN HLEEIL, %
7= IOIZREISNDbDET S,
of NFPA 91.
7.3.6.1 These fans and other critical fans in automatic train control rooms, communications rooms, and so forth, shall
be identified in the engineering analysis and shall remain operational as required during the fire emergency.

HEFELHI L E DH LB DT 7 R0, ZOMDEERT 7o (BIFERE D)L, KBRS EITET
THERET 2H D LT D,

7.4 Devices.

*E
7.4.1 Devices that are interrelated with the emergency ventilation system and that are required to meet the emergency
ventilation system airflows shall be structurally capable of withstanding

HHRFOHE S AT LEBRD D DI L, IEH FFOHL IR Th> THHEIEIICIN A D IR EF SN D
bDETD,

7.4.2 Devices in the emergency ventilation system that are exposed to the exhaust airflow and are critical to its
effective functioning in the event of an emergency shall be constructed of noncombustible, fire-resistant materials and
shall be designed to operate in an ambient atmosphere of 250°C (482°F) for a minimum of 1 hour but not less than
the required time of tenability.

IEEROPRKIRICESSNI RS AT LHEIT, IEFE AT R BERE, 2T DB K& | FT-h
KRR O, 250°C(482°F) DEREE I > THAFBN LET D IRk SN Db D eT 5,
7.4.2.1 A design analysis shall be permitted to be used to reduce this temperature; however, the temperature shall not
be less than 150°C (302°F).

ZOREAR TS0, T Lkt 2R HELES IL, LsL7Rs B2 DI IR 150 AT TR B0,
7.4.2.2 Finishes applied to noncombustlble devices shall not be required to meet the provisions of 7.4.2.

BT, RRTED TR RSV COD R T, 7.4. 212 B89 258 A M 7= T T2,

7.4.3 Other devices shall be designed to operate throughout the anticipated temperature range.

fDEEE L T ARSI OIRE OFPAN TIEE) 5 O ICREFI SN DB D LT 5,

7.4.4 Ventilation plenums shall be permitted to serve more than one trainway. Dampers compliant with 7.4.1 through
BEDENFR LT BREE N COMRUI AR IV ERIF L EZ L _ETHD,

Dampers compliant with 7.4.1 through 7.4.3 and that serve each trainway from a common plenum or duct system
shall not be required to have a fire rating.

BN —3T AT IITT AU —RAVRIARZE RO T b AT TR ES DS /3 — 13K SRl &
ST DTN,

7.5 Shafts.

¥ 7k
7.5.1 Shafts that penetrate the surface and that are used for intake and discharge in fire or smoke emergencies shall be
positioned or protected to prevent recirculation of smoke into the system through surface openings.

KRIENCAVIAA TS, ROBAY NIZHD, FEFRHMLHIND v 7 ML, REIZHD A N A8 U PR B
ZREC T, FIATRESNDIOITREEZDLDET D,

7.5.2 If the conflguratlon required by 7.5.1 is not possible, surface openings shall be protected by other means to
prevent smoke from re-entering the system.

751 THEESILDMER AR ATREZR D D FIE TR AT LA IDITR#EINILD LT D,

7.5.3 Adjacent structures and property uses also shall be considered.

TR ORYFTAMDOZELZ LR TITARBAR,
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7.6 Emergency Ventilation System Control/Operation.
FHHE R OBRRILE Tt —/VIHRIE,
7.6.1 Operation of the emergency ventilation system components
shall be initiated from the operations control center.
R REDOWRK L AT AR T DMEROBRIET, 2 br— R 2 —CRESNDL DL T2,
7.6.1.1 The operations control center shall receive verification of proper response by emergency ventilation fan(s) and
an interrelated device(s).
avba— e X =TI REOMR T 7 LRRP D HIEE N ELVEEN T 20 T 0b D& T2,
7.6.1.2 Local controls shall be permitted to override the operations control center in all modes in the event the
operations control center becomes inoperative or where the operation of the emergency ventilation system
components is specifically redirected to another site.
BB TOHRIENL, T TOWRRTTRZEL, a2 ba— b 4 —TERIEH LK R -T2 8 A IR OHR
AT DEMERLT DR DL | O FTICBEIS D7 b LD,
7.6.2 Operation of the emergency ventilation system shall not be discontinued until directed by the incident
commander.
HHEEOHK L AT LOBEL, FRH R OIRRPHLETIEILZL2Wb D LT 2,
7.7 Power and Wiring.
B LB
7.7.1 The design of the power for the emergency ventilation system shall comply with the requirements of Article 700
of NFPA 70.
RO S IEE D 13T NFPAT0D Article700DZEA:IZHEN B DET B,
7.7.1.1 Alternatively, the design of the power for the emergency ventilation system shall be permitted to be based
upon the results of the electrical reliability analysis as per 7.2.3(6), as approved.
BDHNNTE, 7.23ONNE- TIRHFFDIATIEE DESJFRED, RN ENEDOHL T D ERBI N, £ D
FERIZLSTROLNDHDET D,
7.7.2 All wiring materials and installations shall conform to the requirements of NFPA 70 and, in addition, shall
satisfy the requirements of 7.7.3 through 7.7.8.
TR TOBRIRA B LA 1T NFPATOD FFIZHENY, 7.7.8 3BT 7 3D E A2 H DL 5,
7.7.3 Conduits, raceways, ducts, boxes, cabinets, and equipment enclosures shall be constructed of noncombustible
materials in accordance with the requirements of ASTM E 136.
ASTM  E 136 DOZERIZHEV, B, BLHVE . & 78, A, (RAE 72 L O DB S I A BHZ Lo THED
NLHH0ET 5,
7.7.4 All conductors shall be insulated.
T ARTOERITHEBZI N TORITIUZ DR,
7.7.4.1 Ground wire installed in a metallic raceway shall be insulated.
& BIORRE ZH DT — ARITHES Db D LT D,
7.7.4.2 Other ground wires shall be permitted to be bare.
D7 —AFUTTEH L THLHERRDHIL TN D,
7.7.4.3 All thicknesses of jackets shall conform to NFPA 70.
AR DF~TOESIE NFPATO 1ZHED,
7.7.5 All insulations shall conform to NFPA 70 and shall be moisture- and heat-resistant types carrying temperature
ratings corresponding to either of the following conditions:
T ARTOHMEGDA NFPATO (ZHEV, IRDIEREMHFAD E BB — QWIS TTD2F LiFe b
U,
(1) 75°C (167°F) for listed fire-resistive cables
Fak Szt kD — T L OIRFEAIT5°C (167°F)
(2) 90°C (194°F) for all other applications
HOFTRTOLODIEED 90°C (194°F)
7.7.5.1 All insulated conductors and cables shall be listed for
wet locations.
RV CODS AT N THER IR DO B — 7 VA RLE T 2,
7.7.6 All wires and cables used in emergency ventilation circuits shall be listed as being resistant to the spread of fire
and shall have reduced smoke emissions, by complying with 7.7.6.1or 7.7.6.2.
7.76.1 HLITT.7.6.2.420E N, FEWRFOHKELAR L, T X TOEMRRLT —7 )V OIEREZ I A D I3V JED
FAEZMADLDET D,
7.7.6.1 All wires and cables shall comply with the FT4/IEEE 1202 exposure requirements for cable char height,
total smoke released, and peak smoke release rate of ANSI/UL 1685.
T RTCOUAY—L—7 VL FTAIEEE 1202 ([ZihoT=, 77— 7 VO E S, P EO A FF ANSI/UL 1685125
DHRER O REIZEO DD ET D,
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7.7.6.2 Wires and cables listed as having adequate fireresistant and low-smoke-producing characteristics, by having a
flame travel distance that does not exceed 1.5 m (5 ft) and generating a maximum peak optical density of smoke of
0.50 and a maximum average optical density of smoke of 0.15 when tested in accordance with NFPA262, shall be
permitted for use instead of the wires and cables specified in 7.7.6.1.

NFPA262 (Zih> CHRTRER, VA —Lrr—7 T4 7t K PER S 2 300 IR DI L JERERR
HE231.5m (5 ft)%ﬁ’zfotb\ b RRE — OB FE30.5THY | ED N5 FE O g KIED ) 0.15T
HAUT, 7761 TIHESNIZTAY—0r — 7 L OROVIERTHZERFBDLNDE,

7.7.7* The emergency ventilation circuits routed through the station public areas and trainway shall be protected from
physical damage by fixed guideway transit or passenger rail vehicles or other normal operations and from fires in the
system for a period of not less than 1 hour.

BRCE IR WD I H AR B 13D 7 EH TRERI LA B, [ EHLE SR B, 2132 OMho —f%H
RENER K KN SOWEI R ERIZH A DN D IINTT HRETHD,
7.7.7.1 The circuits shall be protected from ASTM E 119 fire
conditions by any of the following:

ZOEFIIRICFERHE TS ASTM E 1191285k SERPLIC > TSN D,

(1) Suitable embedment or encasement

YRR E EAN—A
(2) Routing of such conductors external to the interior underground
portion of the system facility

ZDIHIREAR AR DB NI E SN DT AT Lk
(3) Diversity in system routing (such as separate redundant or multiple circuits separated by a 1-hour fire barrier so
that a single fire or emergency event will not lead to a failure of the system

DX B RICEIRRA 3030 . FIEE L DRI DI TSR E OEIRRITIED, 1RERFE DR K ST H
RFD HDRFZ LS T AT AR B EH TR0,

(4) Be a listed fire-resistive cable system with a minimum 1-hour rating in accordance with 7.7.10

7.7.101218 > Tl N DK PED I — T N o AT Dt T 228,
7.7.7.2 Except in ancillary areas or other nonpublic areas, encased conductors shall be enclosed in their entirety in
armor sheaths, conduits, or enclosed raceway boxes and cabinets.

FINEY7RE TR D I TRVEFTZ FRO T SR A A ZD S AN BLE 728 BRI ~&T
BB
7.7.7.3 Conductors in conduits or raceways shall be permitted to be embedded in concrete or to run in concrete
electrical duct banks.

Bl N R IZo 58 RITa 7 — MDA T/ 8T 5 R&ETH D,

7.7.8 Overcurrent elements that are designed to protect conductors serving motors for both emergency fans and
related emergency devices that are located in spaces other than the main electrical distribution system equipment
rooms shall not depend on thermal properties for operation.

RO T 7R RIL E AP H S DR EN A R OEA L R T D IR S M R OB T, FE
éf_bwﬁfﬁf (e’ S e AN
7.7.9 For electrlcal substations and distribution rooms serving emergency ventilation systems where the local
environmental conditions require the use of mechanical ventilation or cooling to maintain the space temperature
below the electrical equipment operating limits, such mechanical ventilation or cooling systems shall be designed so
that failure of any single air moving or cooling unit does not result in the loss of the electrical supply to the tunnel
ventilation fans during the specified period of operation.

PRI RO SRR EDMEE T D IRFGR 2 MAILHERF T 2 F A B L SN D BRBDR I CORAHKITE R
EEFTROREE TITV, 2O IR LM AL AT AL, 22K —TBEIT 52 LIC L3R, MR
THAHEE LT o RN DR 7 7 N8 ) 2+ 3 IR RIS W D 2N ISR EF S D,

7.7.10 Fire-resistive cables shall be listed and have a minimum 1-hour fire-resistive rating in accordance
withANSI/UL2196 and shall be installed per the listing requirements

MK AED o —7 ME TS, J/NTH ANSIUL219612 i~ 7= —RE DI K R EFFS LIl HEITHUT
RIS U2 T ZRB700,
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Annex B Ventilation

fH&B #=

This annex is not a part of the requirements of this NFPA document but is included for informational purposes only.
Z OfHEkIT, NFPA O—ERICFEEREN TS L O TIH R, OBRICEENTHDEHLOTH D,

B.1 General.

The purpose of this annex is to provide guidelines for the potential compatibility of the emergency ventilation system

with the system employed with normal ventilation of trainways and stations.

ZOATERD B BNTEEBREIRO — RIS AT L& IEF R OBKILEDBRIED AR TA L 2R T H DT
D,

This annex does not present all factors to be considered in the normal ventilation criteria.

ZONERITIE F RO B ILHER FLICE 2 B QDT | TR TO R AR L TODoT T,

For normal ventilation, refer to the Subway Environmental Design Handbook (SEDH) and the ASHRAE Handbook
series (Fundamentals, Applications, Systems and Equipment).

ER R OHLIZ DN T, BB I EF N\ R 77 (SEDH), %£7- ASHRAE Handbook U — X (F&HE. 18 .
VAT L HEE)ES IR TLIEEN,

Current technology is capable of analyzing and evaluating all unique conditions of each property to provide proper
ventilation for normal operating conditions and for preidentified emergency conditions.

IEF R OEMESRA LI F R O ERIR UL Tl L 72 SUNIE DM S, I FE 0BT T~ CTOEA ORIAE >
Hri. Bl T2 LA KD,

The same ventilating devices might or might not serve both normal operating conditions and pre-identified
emergency requirements.

FICHLSRIESEI T EF RFOBIESRIEL, HO U TRSNDIFF RO S LW A TIIEBI LRV FTREME D $ 2,
The goals of the subway ventilation system, in addition to addressing fire and smoke emergencies, are to assist in the
containment and purging of hazardous gases and aerosols such as those that could result from a chemical/biological
release.

HFERDOH T AT LD BT KR O REIZIAR T Z LTI T AL FRE T PN RA LR
FBAHARZT Y VARV FEINTET 524 THD,

B.2 Tenable Environments.

2 b DBREE
B.2.1 Environmental Conditions.

BRI
Some factors that should be considered in maintaining a tenable environment for periods of short duration are defined
inB.2.1.1 through B.2.1.5.

FOIRNC K ST DN D BREE A Rt T DBRICH SNV O D EERE B.2.1.57°5 B.2.L1UTIR > TESR
no,

B.2.1.1 Heat Effects. (See also G.1.2.11.)

B R(E7- G.1.2.11. 2B L TZEWY)

Exposure to heat can lead to life threat in three basic ways:

G ZE >3 B = SO FEARB R R R D TFEE T D,
(1) Hyperthermia

FH AL
(2) Body surface burns

EEREOTE
(3) Respiratory tract burns

REIR 2R R ORI E
For use in the modeling of life threat due to heat exposure in fires, it is necessary to consider only two criteria: the
threshold of burning of the skin and the exposure at which hyperthermia is sufficient to cause mental deterioration
and thereby threaten survival.

KFICFVBICSHENDFICE DB RIT, Z OO EL B E T OFNLETHD, FEERTERITH
EEIRREBICSOINDFIL, BIRIEO LA TFEE DT DI+ 2fEMEn3 &5,

Note that thermal burns to the respiratory tract from inhalation of air containing less than 10 percent by volume of
water vapor do not occur in the absence of burns to the skin or the face; thus, tenability limits with regard to skin
burns normally are lower than for burns to the respiratory tract.

ALRPBRITROUT EDRW G A FIFIZKZR R L0% LA T DZER THR AT ZLIZEDiEZ S, [E LORT T
REDITRTIUTIRBZR, LIz > T, —IRAITEE DT LTI 2 DAL DR TR ORI E LB K,
However, thermal burns to the respiratory tract can occur upon inhalation of air above 60°C (140°F) that is
saturated with water vapor.

LU, SISV TV %60°C LU EDZER AR ATIE G | KUE X ORT EITE 25 W REMEA B D,
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The tenability limit for exposure of skin to radiant heat is approximately 2.5 kW/m?. Below this incident heat flux
level, exposure can be tolerated for 30 minutes or longer without significantly affecting the time available for escape.
BT 15 B2 D& Tt 2 HAVD IR IHI2.5 KW/Im2THY | ZOEGRL ~/L F TOFE T, RIS
WAET, 300 DL EORM 2 52 LA kD,
Above this threshold value, the time to burning of skin due to radiant heat decreases rapidly according to Equation
B.2.1.1a.
AN B.21l1allkol, ZOREEABZ D56 | MU BNC LD BW 200 & DRI 2T D 72K 2,

t=4q13 (B21.1a)
where:

t = time in minutes

t= MR

q = radiant heat flux (kW/m?)
o =HH B (KWim?)

The fraction equivalent dose (FED) of radiant heat accumulated per minute is the reciprocal of tirad .

153 [ CEERIS AU BT 2 S i B (FED)I: tirad D ThH %,

Radiant heat tends to be directional, producing localized heating of particular areas of skin even though the air
temperature in contact with other parts of the body might be relatively low.

TR ALODHE! 53 73 FEBL ARV MR EE D Z2 Uil L TOD FTREMED o Th | HUN BV RFTHIIC B 2 1R HHEE
WHLMMNZ DD,

Skin temperature depends on the balance between the rate of heat applied to the skin surface and the removal of heat
subcutaneously by the blood.

TG ORI LR B DOEANE FZJE T A AV A MR A E T2 EE B BRSDNEND Z DD NTU A IYEAFL T
%o
Thus, there is a threshold radiant flux below which significant heating of the skin is prevented but above which rapid
heating occurs.

L7eh3o T B ARSI D2 L2 [l 2 | RIMZRR0T N Z D U BAD S YE LD 05,

Based on the preceding information, it is estimated that the uncertainty associated with the use of Equation B.2.1.1a
is £25 percent.

TNETOMMAIEYELL, FHH K B.2.1.1a 13225% D R EMA RAEL > T\a,

Moreover, an irradiance of 2.5 kW/m? would correspond to a source surface temperature of approximately 200°C,
which is most likely to be exceeded near the fire, where conditions are changing rapidly.

SHIT, BMITIRIAZE DL H T, 2.5 KWIM20D Jifth B & (3200°C DR EHRE I T 228 HIKD,
Calculation of the time to incapacitation under conditions of exposure to convected heat from air containing less than
10 percent by volume of water vapor can be made using either Equation B.2.1.1.b or Equation B.2.1.1c.

10% LA F DKAERE S Lo RDORMENIS LSV TOAIREL T CORSRER X, 35X B.2.1.1b, F2idFt
HAB.211c. TROHIEN KD,

As with toxic gases, an exposed occupant can be considered to accumulate a dose of convected heat over a period of
time.

BHAAL AX PRBBICESS N TV SRR A B T 20 ER B D,

The fraction equivalent dose (FED) of convected heat accumulated per minute is the reciprocal of ticonv .

153 M CERS AT AU L5 % Ml ki £ (FED)(X tirad D TH 2,

Convected heat accumulated per minute depends on the extent to which an exposed occupant is clothed and the
nature of the clothing.

15 OB T, SHEND A% DFELEL nature of the clothing DFEEIZKATF 95,

For fully clothed subjects, Equation B.2.1.1b is suggested:

T RE A L TOD AR08 5 B.2.1.1b 258175,

Th=(4.1X108) X t361 (B2.1.1b)

Tb = time in minutes
Tb = [

t = temperature (°C)
t= IR (°C)
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For unclothed or lightly clothed subjects, it might be more appropriate to use Equation B.2.1.1c:
BURTHD, FIITKARE 012 AL TR ANITIEEHRES B.2.1.1c B Th D ATRENEN B2,

Te=(5.0X107) X t34 (B.2.1.1c)

Tc = time in minutes
Tc = B

t= temperature (°C)
t= IR (°C)

Equations B.2.1.1b and B.2.1.1c are empirical fits to human data.
FIHC B.2.1.1b & B.2.1.1c ZFEBRAIR AR DT — 522 L T2,
It is estimated that the uncertainty is +25 percent.
Z ORI HERTL25D R EEHFL B EIZAN TN D,
Thermal tolerance data for unprotected human skin suggest a limit of about 120°C (248°F) for convected heat, above
which there is, within minutes, onset of considerable pain along with the production of burns.
RIS TR A DI O BN D BRAL, 5 LN TORIFEL LU IR A2 B L . X E13120°C
(248°F)LLTW%,
Depending on the length of exposure, convective heat below this temperature can also cause hyperthermia.
ZOIREELLT T, BRI S HINTZRF ITRAFL . BN TIRBE R A1 THO T LA 2R D,
The body of an exposed occupant can be regarded as acquiring a “dose” of heat over a period of time.
BGICSHISNTOD AR, ZDORFE O], BVEATEOIAN TWDEHIR T ZENRHKD,
A short exposure to a high radiant heat flux or temperature generally is less tolerable than a longer exposure to a
lower temperature or heat flux.
IR CH IS B — IR IS S 63D 2 81T, BROHIFESITERWIRELCEGRICES LI L0
M2 DT EA R,
A methodology based on additive FEDs similar to that used with toxic gases can be applied.
N7 FEDs A2 3 HEL 325 G, ARV AT 260 L TR T 2 FH D kD,
Provided that the temperature in the fire is stable or increasing, the total fractional effective dose of heat acquired
during an exposure can be calculated using Equation B.2.1.1d: FED
ROWBEN—ETHDLH, FIE EF L TODTENG03UE, BURICSHS TV D IR O BUSGEE O W 7 il
TR BE RN B.2.L1dFED IZLVEHR T2 H kS,

FED= X (1/Ta+1/TborTc) At (B.2.1.1d)

Note 1: In areas within an occupancy where the radiant flux to the skin is under 2.5 kW - m 2, the first term in
Equation B.2.1.1d is to be set at zero.

VERLL : B2JE ~OBUF B 732.5 KW-m2LL T ORI T ik, 5153 B.2.1.1d OREAHIOIHIT0LT D,
Note 2: The uncertainty associated with the use of this last equation would be dependent on the uncertainties with the
use of the three earlier equations.

R ZOREDHFEREHEN T LICED R HEFEMET, £ DD =50 A L7z Re O A 5%
(IR 0
The time at which the FED accumulated sum exceeds an incapacitating threshold value of 0.3 represents the time
available for escape for the chosen radiant and convective heat exposures.

FED (25T, 0.3 FEHEEA B X MR L 7272 2 A SR TR L | Tl BAL R B0 0 0 BEEERE 1 X R U
EEET D,
As an example, consider the following:

TelzIE WD EH7R 2% ZE LTI ARBN
(1) Evacuees lightly clothed

BHXKEORN A%
(2) Zero radiant heat flux

O BRA 2N G A
(3) Time to FED reduced by 25 percent to allow for uncertainty
in Equations B.2.1.1b and B.2.1.1c.

A5 B.2.1.1b & B.2.1.1c DANEFEMEZZEL FED £325% £ T T 5 TOMRFIH
(4) Exposure temperature constant

BIRICSHINDIRELEH
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(5) FED not to exceed 0.3 Equations B.2.1.1c¢ and B.2.1.1d can be manipulated to provide:
FED 280.3DfEAB 22V &IC, #HEA B.2.1.1c & B.2.11d 1 IfEAT 22 HkD,

Texp= (1.125X 107t

Texp = time of exposure (min.) to reach a FED of 0.3

Texp = BWEIZSHINV TV DI A FEBO.3IZEE T 2 £ T ORERH
t=temperature (°C)

t= & (°C)

B.2.1.2 Air Carbon Monoxide Content. Air carbon monoxide
—BMLIRRESHE. —We(biR#E
(CO) content is as follows:
—LRFBOEH BITRDOIHRHEDTHS:
(1) Maximum of 2000 ppm for a few seconds
HAY M T Kk2000ppm
(2) Averaging 1150 ppm or less for the first 6 minutes of the
exposure
BURIZESDEN THDDO BRI D641 F41150ppm L9375,
(3) Averaging 450 ppm or less for the first 15 minutes of
the exposure
BRICEHENTNSD R AID155y I3 FE45450ppm &5,
(4) Averaging 225 ppm or less for the first 30 minutes of
the exposure
BRI ELEN TBD R AID3057 MI1E FE44225ppm &35,
(5) Averaging 50 ppm or less for the remainder of the
exposure
These values should be adjusted for altitudes above 1000 m
(3000 ft).
D OB S HEFU TV DRI E)50ppm LU Z4UHOEI R EE1000 m(3000 ft)Lh L ClddidEsn s ~&
Thod,
B.2.1.3 Smoke Obscuration Levels.
I EEL~
Smoke obscuration levels should be continuously maintained below the point at which a sign internally illuminated at
80 Ix (7.5 ft-candles) is discernible at 30 m (100 ft) and doors and walls are discernible at 10 m (33 ft).
30m BN TZALE D801k Th ¥ . 10mBENTZALE DR & BENGRRR IR D & D TRIF TR B 7220,
B.2.1.4 Air Velocities.
B.2.1.4.1 Air velocities in enclosed stations and trainways should be greater than or equal to 0.75 m/sec (150 fpm).
B0 A 2 B DL o AL 38R B 130,75 m/sec (150 fpm) LA Ld 5 ~& TH D,
B.2.1.4.2 Air velocities in enclosed stations and trainways that are being used for emergency evacuation or by
emergency personnel should not be greater than 11.0 m/sec (2200 fpm).
BRI B S BR BAME A T2 FERN O BRSCBEHR C ORI 1311.0 m/sec (2200 fpm).2A LD ~_&T
EvA AN
B.2.1.5 Noise Levels.
BEL~v
Noise levels should be a maximum of 115 dBa for a few seconds and a maximum of 92 dBa for the remainder of the
exposure.
B L~ U SRS AR B 135 K115 dBa C 2RV OB P OIRE[EIT A K92 dBa IC T2 & Th D,
B.2.2 Geometric Considerations.
A LIE YA TS
Some factors that should be considered in establishing a tenable environment in stations are as follows:
BRO K KB 2 DA DERIE A HENL T BRI BT DO OO ERITIR DB THD,
(1) The evacuation path requires a height clear of smoke of at least 2 m (6.6 ft).
HEEERPE TIE, D 7e<Eb2 m (6.6 f)D ESICHLHE AR E T HIEN RO HND,
The current precision of modeling methods is within 25 percent.
BTV FEOBIEOREIX25% LN THD,
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Therefore, in evaluating the results of modeling methods, a height of at least 2.5 m (8.2 ft) should be maintained
above any point along the surface of the evacuation pathway

L7eRoTEDFEREZET DL MEHREOREITIR T2 OO s BT, A7edtb2.5 m (8.2 fyd sl
HeFFS 2Tz nany,

For low ceiling areas, selection of the modeling method and the criteria to be achieved should address the limitations
imposed by ceiling heights below 3m (9.84 ft).

RAEPMENG AL, BT VT FIEEBIRUIZY, SRRSO D EEEE A6 572 8L ., 3m (9.84 ft) A
T ORI n%@%hfﬁﬂ FRIZSAL 92,

At low ceiling areas in an evacuation path, beyond the immediate vicinity of a fire, smoke should be excluded to the
greatest extent practicable.

RIFHEAME BEEERR B0 K K DIEFIIT WG FT T, "TREZR IRV 2 HERR 3 D LB 3B 2,

(2) The application of tenability criteria at the perimeter of a fire is impractical.

K PHO IR FUE DTS 1T TIZZR 0,

The zone of tenability should be defined to apply outside a boundary away from the perimeter of the fire.

KNI A 2 FRA DRI A S P BEEN 7= B R OSMAN IS D IO E RSN D RETHD,

This distance will be dependent on the fire heat release rate, fire smoke release rate, local geometry, and ventilation,
and could be as much as 30 m (100 ft).

COEBEE, KT FER R OTERM SRR L ITRAEL . HRDBRD30 m (100 ft)idiki T 2 _&ThHD,
(3) The beneficial effects of an emergency ventilation system during a fire incident will not become completely
available until the system is operated and reaches full capacity.

BAROMK S AT LOR| UK K P EDT AT DB FERIAFE T DN AR LA R Z Ric T 2L THD,
During the time between initiation of a fire incident and the desired ventilation response achieving its full capacity,
the smoke can spread into the intended zone of tenability.

KEFAEREL RS AT B ENE 0 TR L& DI, I PRSI N T IR 232 T REME D D,

The ventilation system should have sufficient capacity to counter this pre-ventilation smoke spread.

K AT MEV AT LB AEB T DRNIE D BEOIEHCE < % DO+ 370 B 1 &2 RO R&ETH D,
Whenever possible, the design of the space geometry should consider arrangements to minimize the pre-ventilation
smoke spread.

AREZRIRD HNZ AR —ADRFHIMR T AT L3I EB T D RN IR DR Z i/ NRIZIL D 5 5125
JESNDHRETHD,

The overall extent of pre-ventilation smoke spread should also be considered with respect to its potential effect on
egress.

PR AT DA AN T DR, RO T D2 LIl k> THREEE NIC 5 R DB OV THL B BEND
RETHD,

(4) During the emergency ventilation response, short-term transient events due to step-like changes in geometry can
momentarily provide a significant boost to the fire heat and smoke release rates.

IR RO AT LBMEB L CWDH ], B CED IR L Do TenEFHIFEN | K IEOHRERITK
SRR TR D,

Examples include vehicle doors opening or the failure of vehicle windows.

BIZIX [ D FEA BRI 50, BORBEBRETHD,

The ventilation system should have sufficient capacity to counter such short-term transients affecting smoke spread.

PR AT NUTZ DI/ NSRRI DR ITIoN L Th 0T i TEDRE I 3RO b D,

B.2.3 Time C0n5|derat|0ns.
B.2.3 B ~DELE
Some factors that should be considered in establishing the time of tenability are as follows:

KNI 2 DT LS R DR AR TE T 25 2 DUV OO ERITIR D@D Th D,
(1) The time for fire to ignite and become established

KPR B HEETORERH],
(2) The time for fire to be noticed and reported

KFNTKAFEWE T DETORH,
(3) The time for the entity receiving the fire report to confirm
existence of fire and initiate response

KKEERBLTZ LW MEZZ T RIS LARD L ETOREH,
(4) The time for all people who can self-rescue to evacuate to
a point of safety

FTANTO N & D3 A AL RIRGIT~ RS 5 ETORFH,
(5) The time for emergency personnel to arrive at the station
platform

B A ENIROR—AICBETHETORRM,
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(6) The time for emergency personnel to search for, locate,
and evacuate all those who cannot self-rescue

BB AENRT BN AZEL, RO, R0 ETORERH,
(7) The time for fire fighters to begin to suppress the fire

VEBE LKA UIRD 5 E T DR,

B.3 Configurations. Configurations can vary among properties, but engineering principles remain constant.
B.3 IR TEIRIZZ DL ATIC L > TRARD N, LRI DB,
The application of those principles should reflect the unique geometries and characteristics of each property.

FNHOFELA LT 2 THRA OTZIRLS LHIORHEIZIRH ZE 3 kD,

Enclosed stations and trainways might be configured with the following characteristics:

BRSO JELD TR DRI L - TS 11D,

(1) High or low ceilings

LAY AN <AV S N
(2) Open or doored entrances

JLX BN TVDD, BEOHDH AV H,

(3) Open or screened platform edges

B0 H L0 LTIV DIRNT Ty R — L D%
(4) End-of-station or midtunnel fan shafts

BRO> W B 70> o RV H [ oy D HA UL
(5) End-of-station or midtunnel vent shafts

BRO MR 1L IR 2y DHERST
(6) Single, double, or varying combinations of tracks in tunnels

R RV N D FERR DS BRI ERRIN DML B ot
(7) Intersecting tunnels

N Vi
(8) Multilevel stations

SLAH7RER
(9) Multilevel tunnels

NISIEhaS NS Vi
(10) Varying depths below the surface

HENBOEES
(11) Varying grades and curvatures of tracks and tunnels

L YA T 3 S B DI ATHRS
(12) Varying blockage ratios of vehicles to tunnel crosssection

R VW IRIRR 6% B O PHEH AR D FiE
(13) Varying surface ambient conditions

Hi1_E 3R 18 0D J I SR O TSR
(14) Varying exit points to surface or points of safety

BRANRL 22 7RG T~ 1 DTSR
B.4 Draft Control.

B.4 BRI
B.4.1 For patron comfort in stations, the air velocities induced by train motion should be evaluated carefully by
designers.

BRNZ PR 2R D721 FIHEABI CLIC LD RGTH E IIRR G (2 &> THEICE SN D R&ETHD,
Infrequent exposure to higher velocities can be tolerated briefly but are to be avoided wherever possible. [Refer to the
Subway Environmental Design Handbook (SEDH); the ASHRAE Handbook — Fundamentals; and the Beaufort
Scale.]

REMNTEZ D@ HE ORI U bIXRO HILDA, AR RDEET 28 T L 72T HE b7
B.4.2 Draft control can be achieved by the placement of shafts along the tunnel length between stations.

BRI O R R O R SITIh S To IO EIZ LV T b,

Shafts can be arranged with the fan shafts at the ends of stations, with vent shafts midtunnel if required or with vent
shafts at the ends of stations and fan shafts midtunnel.

R VN TORRIL, BRE OSSR RS RR T, LIS TR RV R T Z R T Db D& T 5,
HLITIRO M ndE R ITA TS ho L Iz R RS T A 5% T D,

End-of-station shaft configurations should be related to the station geometries in the consideration of patron comfort
in the station relative to train piston draft effects.

BRO W5 28 2 FLOMERRIE, RN DI D AN ARKEN R EARTE T DL B B L. BROTELBIRATT TRE
THRETHD,
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B.5 Temperature Control.

16 B

B.5.1 Temperature control for patron comfort in the station can be achieved by circulating ambient air in moderate
climates or by providing heating and/or cooling in more extreme regions.

BN A PR AR D728 DI LTI, 1B H RO KR CRPADZE R[OS, < DT ClBLmH %17
W R7ZTh0ETD,

Preferred temperature goals should be defined in the criteria developed for the design of an individual property
relative to the local climate and the length of station occupancy, such as train headways specific to the property
during which the patron would be exposed to the station temperatures.

ROLNDIREE HIZIZZOHUEDO KBS, IREEDORSITH LU TE 4 DR G 2T HLTRESID, BT
SRR E TdD,

B.5.2 Temperature control and ventilation for ancillary areas housing special equipment should reflect the optimum
operating conditions for the specific equipment to ensure the availability of critical equipment and should also give
consideration for intermittent occupancy by maintenance personnel.

TR SAE 2 OLETIALE T DRI 2R 13, FFIE O EE SR 0 iR B A FEN T 2 IR 0L T 2 F o el
D&% EHEITIFITEELHORETHD,

These systems should be separate from the emergency ventilation system for stations and tunnels and should be
considered in the design of the emergency ventilation system.

ZRBDYAT KTERR Y RN OB A OBE S AT DDA HES L, BRAFOBR S AT AL CRERS
NHRETHD,

B.6 Under-Platform Ventilation System.

B.6 F7yMR—AL T COMMKI AT A

B.6.1 An under-platform ventilation system should be considered for the extraction of heat from traction and braking
devices.

T TyIR— 5T TOMRL AT STBEECHIEEEN OB SN OBE N T2 F 2B R T ETHD,
Intakes should be provided below the platform level and should be situated relative to the heat-producing devices on
a train berthed in a station.

OB ANITT Ty MR— AT ERIUESITL, OIS EALE IZH DI BIEE L Z JE UL E IR ES LD
RETHD,

B.6.2 Ceiling ventilation, by powered or gravity design, to aid in the removal of smoke and/or heat should be
considered.

AR E )% LT R HH U T HR OB D 2 | TRR G E LD R ETh D,

B.7 Platform Screen and Edge Doors.

B.7 7 FyMR—ADILEI) EFIE DG

B.7.1 The inclusion of platform edge screens is a design option that is effective for comfort control in stations as well
as for smoke control in tunnels.

7y MR — LD AT ZAEDH T L1E, BRNZZDRANTIREN R 7217 Tl For L IN DSR2 5 3%
FHETHD,

When used, the screens should meet both fire resistivity and structural strengths relative to the train and ventilation
system drafts and the operational efficiency requirements.

AL 256 (IS BRI S AT LREB R RO BRI A -T2, KK RS
DRDHND,

B.7.2 In a tunnel-to-station evacuation scenario, access to the platform level from the trainway should be considered.
bRV T OBEER BT, B E T Ty MR — A OB IR 2 B T 5 & ThD,

B.8 Nonfire Tunnel Ventilation.

B.8 FEAKEEDR RNVR,

Where trains might be stopped or delayed in a tunnel for a period of time, the vehicle ventilation system should be

capable of maintaining an acceptable level of patron comfort.

FIBIR RN TR LT 5, E7i3D L OB R AT DA REMEA DY | B DR AT AT F IR
HIRREAHERF T & TH D,

If not operating in a fire emergency scenario, the tunnel ventilation fans can be used to augment the vehicle system
capability.

H LB R B OWKRS AT DMEEILRWG S | b RARRD T 7 AT MBS AT D i b T 5%
Wb NETHD,

Velocities should consider the comfort levels of employees required to be in the tunnels.

B IR VN TIEE BIC LR ESNA T NELZ B [T 5 & ThD,
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