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Abstract: The observation of micro-jet flame shape and measurements of important radicals in micro-
jet flame are of great significance to the research and development of micro energy and power system

based on combustion characteristics of micro-jet flames. In this work, an optical measurement system
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of mcro-jet flames was established experimentally to study micro-jet flames using H, and CH, as fuels
and to measure the spatial distribution of two important radicals, CH and OH. Firstly, the effect of
exposure time of camera on images of the H, micro-jet flames was explored, obtaining the variation of
micro-jet flame shape under different flow velocities. Then, the Laser Induced Predissociative Fluorescence
(OH-PLIF) technique was applied to obtain the distribution of OH radical in H; and CH; micro-jet
flames under different fuel flow velocities, meanwhile, a Digital Single Lens Reflector (DSLR) plus a
CH filter with a long time exposure (30 s) was employed to obtain the distribution of CH radical in
CH, micro-jet flame. The results showed that, the clarity of flame image is promoted as the exposure
time increased and a clear image of H; micro-jet flame is acquired when exposure time is 30 s; a clear
image of distribution of OH radical in micro-scale flames is captured via an ICCD camera with a
resolution of 2 048 X2 048. The experimental results indicate that the numerical computation of micro-
jet flame shape and important radicals is accurate and reliable.
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Fig. 1 Experimental system of micro-jet flames
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Fig. 2 Images of H; micro-jet flames obtained by digital

reflex camera with different exposure time
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Fig. 3 Images of H: micro-jet flames with different fuel

flow velocities
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Fig. 4 Measured OH distributions of H, micro-jet flames

at different fuel velocities
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Fig. 5 Computational OH distributions of H; micro-jet

flames at different fuel velocities
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Fig. 6 Measured and computational OH distributions of

CH, micro-jet flames at different fuel velocities

K7 25 T A RORE AR 260 B R
KM CH A I 5 50 FVBUE T 53 25 21, S50 b i
JEFIE S 30 s, AT RLE B CH, i Ko i e
AR BHEAZR A 0 T 72 A o ARG 30 2 KO B I AE A I

J5 s SRR I W SO R S . M B ISR ] T A fif
W DR E . SR A S RAHLIN CH 38 B8R
FH A B[] B ' 14 D7 3%, BT AR AR B 1 CH. 43 A
HER B 5 R SE e 25 vy A AR ke, 28 bl
T A5 SR FH 0 B (E 3 55 F B T DA A b i 5
CH, TR K M

0.6 m/s 1.0 m/s

0.5m/s

2 mm

B 7 AFEWHET CHy S k4 CH 2 A i il it K it
By
Fig.7 Measured and computational CH distributions of

CH, micro-jet flames at different fuel velocities
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