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Table 1 Different definitions of combustion mode

Combustion mode definition

Average Mach number in combustor
Ma<1l->Ma>1

Literature

separated combustion
mode(transitional)
strong combustion

ramjet mode

thermal strong

supersonic mode —

weak combustion —

Refs.[12-14]

Refs.[4,8,10]

) A weak combustion blow-out Refs.[5-7]
chocking combustion
rsonic weak
dual-mode combustion Supers ,l . non-ignition Ref.[9]
combustion combustion
ramjet mode supersonic mode — Refs.[1,11]
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Table 2 Test conditions

Parameter Test conditions
Ma 1.8/2.5
Py 620/1 100kPa
To 950/1650K
fuel type CoHy
CyHy 0.36/0.5
Pilot Hy 0.03
main fuel flux 42g/s
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Fig.4 CH" and Schlieren images at standard M2.5 case
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EXPERIMENTAL STUDY ON JUDGMENT METHOD OF COMBUSTION MODE ON
DUAL-MODE SCRAMJET V

LiFei? Wang Zhipu Yu Xilong Gu Hongbin Chen Lihong Zhang Xinyu
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, Beijing 100190, China)

Abstract For a dual-mode scramjet engine, different combustion modes present different ﬁame-stabilit); mechanisms
and different flow characteristics. Besides, thrust varies remarkably when mode transition occurs. Therefore, it is ex-
tremely important to discriminate combustion mode accurately, so as to capture flame location, measure the distribution
of heat release and further optimize combustor design (i.e., configuration and fuel supplying). Since there is no effective
experimental method to estimate combustion mode, a new judgment method is proposed in this paper and validation ex-
periments were implemented in a direct-connected scramjet test-facility. Multi-diagnostics, including wall pressure, high
frame-rate schlieren, CH* chemiluminescence imaging, and TDLAS (tunable diode laser absorption spectroscopy), were
used in these experiments. Distributions of temperature, velocity, Mach number and heat release were obtained simul-
taneously. These data can be used to discriminate combustion mode and relate different flow/combustion characteristic

swith different combustion modes.

Key words dual mode scramjet, combustion mode discrimination, heat distribution
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