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Abstract: The engineering suitability of typical linear heat detectors for early fire detection in cable
tunnels was explored. In cable tunnel environments, an experimental platform was established based
on exiting linear temperature fire detectors, including temperature sensing cables, fiber Raman detec-
tors and fiber grating detectors, then two different fire experimental scenes were set up, and the tem-
perature variation and fire detector response time were recorded in the processing of fire simulation.
The experiments show that only directly contacting heat detectors can give an alarm response and oth-
er non-contact detectors are unable to respond the small-scale fire because a small amount of thermal
radiation has no flame for the beginning of the fire. Furthermore, for massive fire, the alarm response

time of both fiber Raman sensing heat fire detector and fiber grating sensing fire detector is about

WK EH:2013-03-11; 81T H#F:2013-04-11.
BEE&W B EHFEARBFIEE B H (No. 51275373) 5 Fp Yo i A S AR BRI 55 2% £ 101 %% 42 %% Bh 0 H (No. 2012-1V-19)



2226 ﬁlﬁ%

% TR

521 &

30 s, the temperature over the fire recorded by a thermocouple is less than 35 °C in 60 s, while the

temperature rising is more than 5 °C /min within the range of =3 m. According to the technical char-

acteristics of the three detectors, the engineering suitability of the typical linear heat detectors in cable

tunnels early fire detection is analyzed, which can provide technical support for establishing the design

specifications of fire alarm.

Key words: optical fiber heat sensing; fire experiment; fire detector; cable tunnel; response time;

temperature variation

1 351 =&

UL LA » KR IR EEAR A Wi 22 Ofr B8R =
RGF R LA £F A5 R AR S Bk 1) e £F i
TR ARG LF 6 R R kg R H
AREL S ETRAH 2 i E AR 3. B 7R R £ S
BT 1 G i R P 45 B 2 R A R R T
Ao ER L BUA BB OIS A B 2 SR B
PRI TR IE AR R AMRE o X TR K
JCET I AR o T A5 42 B B8 T By KO 22 e A
P8 I TOURES o LR X T F A 20 1 B Y o B Bk
AN KRB ZS % . A2 KR
HHH 2 IR I A i R 4 3R I I % s (HL i
75 TR A5 A 0 3K R T R % 2 7 BE X R A
HH e NV A £ 4T D 5 SR M S AR SR . T
KR 7 HE 2 3 ) A 3 R 5 R R 9 B o3 A
s 38 H A OU T o3 A R AL 1Y 2 [ A
DL 2 5 W) FC A ) o 7 1 ) {EL R G T 2 A Y AR
S SO 22 B R AR G A S A AR B A TR ) A
L VAE N NESE = 370 o TR B AP i R Rl L1120
14 77 ik BRI 7 2 WU 5 1 DIE 21 B 2 SR KR IR
g o 73 B A e 2 M ORI B A S 0 T
AP E] o T LA J BHRIRL B 73 B 2% b B 28 Y kR
RIELA S IFAT X 3 ] 5 LY+ 23 B2
T [ 14 KT PRI 5 45 560 ML 22 2 2% GO 1 5 [ Y
PR s (LR FiL S R S oA A 0L 5 2 el 48 5
KR BB IR 51 B0 /N R K TR e
BGE F Y IR

2L TR K IR A A HL 4 K ORI R |
4 AR I PR AT ST S A 1 By BR TR k2
HTHILBILA IR & 7= s AN Wy SR T R B B G
KRG R G TR B R A6 A 2 69 BUIR T T 8
(. HRIT - PR R T J 2 e BT T AT B ATl
& T ME R AR SC L R B RE T A 1 PR A ST

TSR L BE T )R /D B KSR R A
PR 275 S Ve R @ X /SN VR s
A FIAR I o W) SO BF ) o 5 AR 40 kR 3 1) 72 A R
PR IR L 48 G ZF Wl 2 FOG LR LM 3 Fb I 2% i
TR A AT T A 2 R R KGRI % T
e S SR P 25 B G 7 I KRB TR B I L A
55 B K B PR R S

2 ZEHAEAL%TS

SR RGN 1 BTN, BB A SR 4 R
T WA L RS SRR (AR AR B
T 43 SR AUL RIS K TR /NS ke, 286 7R Ja
T TG i A L R A T 1 e LR R
A SR IE 43 428 A X IO B4 K9 % T 2 s i
SCHHE T3 Bk TR RS - 25/ 7 IR IR L 4R
A1 ZROGEF 7 2 Je5 T 24 00 258 AR 2 )l iR 4 0 2%
SRR BT PR RO R AR AR, F Tl SR S
50 v i AU T/ KA ) R CO AR MR
Fi B E AR D R R BRI R T 6

p6m L K ERI 3 <

« IR g

P raEvA=]

5 < AP

N Py
""" i

BB R

- RS B

e W s

KURD g KA

COUE - R AP

RATH

K1 SRS FEREA

Fig.1 Schematic diagram of experimental platform
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Fig. 2 Photo of cable tunnels in fire simulation experiment
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Fig. 6 Temperature variation at beginning of massive fire
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