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The tracking of a smoke front under a ceiling by
a laser sheet and thermocouples
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Abstract

A new experimental technique using a laser sheet and thermocouples is introduced to
evaluate an intuitive criterion for tracking of a smoke front using thermocouples. From
synchronized photos of the smoke front along with temperature signals, the intuitive
criterion is shown to be acceptable.

Smoke visualization by a laser sheet proves to have several advantages over the
conventional techniques such as the use of smoke generators.
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Fig. 1. A schematic diagram of the experimental apparatus
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Fig. 2. The tracking of smoke front by a single-shot camera and thermocouples

HRAAEZ YAHE A714d<99 HAAF
B Ad o|lFEEE T3] A% &
Hiet Ar-ion laserg ol &3tgle, vt
2 Jtugtz Ry A7|dde] £x& FAH3
71 #1849 Figldst o] 3de2RH
500mmztA oz gre 2HAd 2B HAY
of RFANA wigel Fdoh dPde HR
ot S0mmey Ao AL FHL=FE A
Ztate 2B Q28T 22 Ao A st
Aot

ZF] ol &AM Aol Aol EAA T
2 A7 EFHde %L A I
st AA 150, 200mme] U F A
(Pool fire)& AH&3tgon, Ex9 IF o
S 2RE 575m B A 3

Laser beam? SheetF |2 3Hojr =
g Bojd Ex o dAsgon, A7l
EFEHUE A AAE A3 Laser

14 amxs - wpeais 12% 3%E% 317 1998%F 97

sheet7} AA&E7] W&o A7I7MAsE 4
3 dxe AV FAE F8I}A ¥R
=2

e THLEREH Fxdo WIFe
2 Ao HXd dAdY g2 2H
H2wg o] &dta] ool AT A7)

o £ HA B AR g% 3t
A E wxstr] A3t Fig2 & Zol
Ftuiekst steetrt EHe £ &
F UAEE fFe JAFRE ol &3t
Z2FHe €3 ez E2dd Ad
(Step)A T AAY=AM FFH A=
Ay ZAd dHHH, ok FAjd) A
2REY 2x A3E ZaAE FAdd §
et wA ddde IR 2EAT
£33 7HAE Ade2REH dAl 49714
oo =2 £33 Aolg HIME + 3
A A

o2

2T



Fig. 3. The Development of a ceiling jet of 200mm pool fire
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Fig 4. The smoke temperature change
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Fig 6. The synchronized smoke fronts with their temperature signals around TC6 (200mm pool fire)

18 wmxs - e 12% 3w 314 1998% 98



40

38+

36

34

32t

Temperature ("C)

30

26

40

38t

36}

34t

32

Temperature (°C)

30}

28 |

26

40

Temperature (°C)
w w w 7] w
o ~N o 5] ™

(o3
(-

[
-]

Time (sec)

Fig 7. The synchronized smoke fronts with their temperature signais around TC6 (150mm pool fire)
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