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Calculative method for fire lift-off capability of perturbation flow based

on image parameters

JIANG Xiao-gang',SHI Kan?,LUO Yu-hong', WANG Yong®

(1. Postgraduate Team 2, Dalian Naval Academy, Dalian 116018, China;

2. Dept. of Navigation., Dalian Naval Academy, Dalian 116018, China)
Abstract: As the research about lift-off fire is the foundation of lift-off extinguishing against jet
fire, the calculative method based on image parameters was proposed for studying the fire
lift-off capability of perturbation flow surrounding flame. Firstly, the calculative method was
explained. Then, the image acquisition and processing were introduced, and the mathematic
model was established to calculate the lift-off distance, which represented the fire lift-off

capability of the flow. Finally, the experiment was designed and the feasibility of the method

was validated.
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Fig. 1 Different kinds of flames
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Fig. 2 Experimental setup
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Fig. 3 Detail about nozzles of the experimental facility
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Table 2 Comparison among different measurements

R v L/ om0 4 45 2R
HEET TR #N 8.12
VNIEEES7S 8.2

S AR I 8.4

R 2 HEE R MR S5 AR L3 A AT
J7E R I S5 RAR T B R 22 0 0. 28 mm (A 22
TE AV LAND o B al UL, PR 23 B 1 AR SR 15 /9 K
KRR BT 00 % 55 OB IS 11 00 G AE DU O 1) b A R
PR AN e A B A L X I 5 A St

(9 M FH FEAZ 0 B B AR BIF 52 R JA 30 A [R) T B0 48 3
O K RCRE 2 AT AT . JF B AR 2 B EoR Al
ARAS S (0 00 K5 B2 O TR SR R . AN A AE

PREIR2E R 2 I % W, ELA R B 5
FHJ7 (8 A B 45 1) 5
3 HRIF

MG JE W Bl S A K R i 8 A KM
it BB AR S 52 B o O 5T B0 R RL . SO
& B IRA M TE T KK TR 120 90 3 e 2k R e
(9 15 o3 e BR L HE Al A7 PR AR 2 T AR D 52 56 69 40
AR, W T A SOOI AR T AR AR EE R
FH K IR 1 2% 5 OB IE 11 3 % 78 I I 7 18] B 1Y
H KA I R AT HE U A9 B K R L A 15 ] AR
0 S50 7 % e B i B B = BRI
S o DM KO BT IR B BRORS W D00 AL e AR AR 4
5 A 2 A B I, B8 2l R A [ A R L Rl R A
o3 A5 25 A T Al O B R R A 1 2 I R R 1 25
AW .

5% 3k

(1] Ex®. BmR. RrgfrmIbme sy sl =
ShE TR, 1992 (3): 64-66.
WANG Wen-jun, GUO Fu-min. The blowout of Ko-
weit is over [ J]. Engineering of Foreign Oilfield,
1992(3): 64-66. (in Chinese with an English ab-
stract)

(2] kM, RA. M fE A P e KB L 2R B JH i o
Rk RN R e ST I AR BT, 2003
(6): 32-33.
ZHANG Jian-wei, SONG Jun. The record about ex-
tinguishing against Tengzhou oil pipe break fire[ J].
Shandong Firefighting, 2003 (6): 32-33. (in Chinese

with an English abstra ct)

[3] PALACIOS A, MU NOZ M, CASAL J. Jet fires:
an experimental study of the main geometrical fea-
tures of the flame in subsonic and sonic regimes[]J ].
Environmental and Energy Engineering, 2008, 55
(1): 256-263.

(4] BRa&uk. Wipefe. ®R. & ETEGRESI T
KGR ERELT ], AR A SR, 2008, 14(6) .
557-561.

CHEN Zhi-bin. HU Long-hua, HUO Ran, et al.

Flame height characteristics based on image lumi-



266 RADOEE 2011,32(2)

TG R o 25« N S 0 AL B K S HE 1) [T 45 o T B2 AR

(6]

[7]

(8]

[9]

nance[ J]. Journal of Combustion Science and Tech-
nology, 2008, 14(6): 557-561. (in Chinese with an
English abstract)

BRISLEY P M, LU G, YAN Y, CORNWELL S. Three-
dimensional temperature measurement of combustion
flames using a single monochromatic CCD camera[ ] ].
IEEE Transactions on Instrumentation and Measurement,
2005, 54(4). 1417-1421.

HENDRICKS A G, VANDSBURGER U, SAUNDERS
W R, A et al. The use of tunable diode laser absorption
spectroscopy for the measurement of flame dynamics[ J].
Measurement Science and Technology, 2006, 17 (1):
139-144.

SR, BRI L. ATNI. . CFEEOE TS R B
KAET OH 14 A AR LT ], Witk Iy #5050 5 0 =
2000, 14(2). 67-71.

ZHAQO Jian-rong, CHEN Li-hong. YU Gang. et al.
Planar laser induced fluorescence imaging of OH dis-
tribution in flames[J]. Experiments and Measure-
ments in Fluid Mechanics, 2000, 14(2). 67-71. (in
Chinese with an English abstract)

KIRAN D Y, MISHRA D P. Experimental studies
of flame stability and emission characteristics of sim-
ple LPG jet diffusion flame[J]. Fuel, 2007, 86(10/
11) . 1545-1551.

A, TR IPERELT]. R 4R, 1985, 4
(2): 59-65.

[10]

[11]

[12]

[13]

[14]

GUO Bo-wei. Engineering Combustion Theory[]].
Metallurgy Energy, 1985, 4(2): 59-65. (in Chinese
with an English abstract)
American Petroleum Institute Recommended Prac-
tice 521. Guide for pressure-relieving and depres-
suring systems[ M ]. 4th ed. Washington, D. C. :
American Petroleum Institute, 1997 39-44.
CHEATHAM S A, ORAN E S. An analysis of lift-
off in laminar diffusion flames[ R]. Washington,D.
C. :Naval Research Lab, 2001.
B I, oo, R ARELETRSBIMIL
A HE o R 2 R T2 A, 1999,
HUO Ran, HU Yuan, LI Yuan-zhou. The safety
engineering of structure firel M]. Hefei: University
of Science and Technology of China Press, 1999.
(in Chinese)
KARLSSON B, QUINTIERE ] G. Enclosure fire
dynamics[ M]. Florida: CRC Press, 2000.
T 5, BB, BRI, 5. 557 RIR A 3
M R [T B 2, 2009, 30 (4):
631-634.
WANG Yong, DUAN Zhi-xuan, JIANG Li-qgiao, et
al. Measurement of micro-scale flame based on dig-
ital image processing[J]. Journal of Applied Optic,
2009, 30(4): 631-634. (in Chinese with an English

abstract)



