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Fig. 1 Schematic diagram of the experimental arrangement
1—5. Windows or gauges, 6.Spark-gap, 7. Shock tube,
8. Charge amplifiers or optical emission detector,

9. A data acquisition and analysis system
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a. Pressure field in the mixture of gasoline, oxygen and nitrogen;
1,2,3,4 are the number of windows in the figure;respectively

2.
> [ 8
> A
=Y

o i A A 1 S
2 4 6 10 1217 14
8 A t/ms

b YA, £.0. 5165um WA, T 0. 4315um FH
b. Optical emission profiles; Upper; 0. 5165um emission,Lower; 0. 4315um emission
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Fig. 2 Typical results
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Fig. 3 Comparision of the results measured alone the longitudinal and transvere directions
——Measured results along longitudinal direction, XX Measured results along transverse direction
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Fig. 4 The difference between emergence time of Fig. 5 The detonation wave front structure
CH radical and C; radical measured by smoke film technique at the
versus driving pressure position of emergence of the detonation
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Fig. 6 The distance to the detonation versus concentration for gasoilne
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STUDIES OF RADICAL EMISSION BEHAVIOURS FOR IGNITED
GASOLINE IN THE PROCESS OF TRANSITION
FROM DEFLAGRATION TO DETONATION

Hu Dong
(Laboratory for Shock Wave and Detonation Physics Research, Institute of Applied Physics ,
Chengdu Universily of Science and Teclmology , Chengdu ,610065)
Sun Znumei
(Laboratory for Shock Wave and Detonation Physics Research,
Southwest Institule of Flid Physics, Chengdu, 610003)

ABSTRACT The behaviours of optical emission for gasoline in the process of transition from de-
flagration to detonation are successfully studied by means of the shock tube and optical emission
detecting techniques. The transition from deflagration to detonation for gasoline can be observed
by two ways, one is that the detector is vertical to the direction of the wave front, the other is the
detectors are parallel to the direction of the wave front. The emission of the entire transition from
deflagration to detonation can be measured in one shoot when the detector is parallel to the direc-
tion of the wave front. It is found that the induction time Tc, is greater than the induction time
Tcu as the deflagration transits nearly to detonation, while the definition of induction time is the
time between emergence of emission to its maximum value. The detonation emerges, when CH
radical rapidly increases. It is coincidance with the results measured by gauges or determining the
emergence position of the cellular structure of the detonation wave front by smoke film tech-
nique. The results show that as driving pressure increases, induction times of both C, and CH
radicals obviously decrease. When driving pressure is lower, emergence time of CH radical is
greater than the emergence time of C, radical. As driving pressure is greater than 2. 7MPa, the e-
mergence time of CH radical is close to the emergence time of C, radical.

KEY WORDS optical emission, gasoline, transition from deflagration to detonation



