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Experimental investigation of ignition technology in liquid
hydrocarbon fueled scramjet combustor
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Abstract:  Experimental investigations on the ignition technology of liquid hydrocarbon fuel in Mach 3. 0 airflow were conduct-
ed using a ground direct- connect test combustor, with cross sections of 54. 5 x 75mm. Various ignition technologies, including hydro-
gen pilot flames, torch igniter, solid propellant igniter and spark igniter, were tried in the test. The kerosene was ignited successfully
with hydrogen pilot flames or a torch igniter, and stable combustion was sustained with fuel equivalence ratio hetween 0. 87~ 1. 72.
The minimal required pilot hydrogen equivalence ratio was dropped from 0. 34 to 0. 068, when pilot hydrogen injectors were moved to
the sidewalls of an additional strut from the walls of the chamber. The comparison of pilot hydrogen ignition and torch ignition shows

that a stable kerosene combustion process after ignition were almost independent of different ignition methods if the injection scheme
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and fuel equivalence ratio were keplt the same,
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Fig. 1 Schematic of supersonic combustor

RIS ©AT R 25km & 1%, SH6% Ma=
6, X N A BN 0128 Bl 22 =0 #AR i Y D
ZH) NS E Ma= 3, §#JE p= 70. 53kPa, ¥ T=
632. 37K

FERA RS 2 VT rh SR FH 25 T 110 s ) RO B 7/ 45K
| KIgFaE — R ER, I AT PR U 45 1,
A % 8 5 B 45 A [ A 10 fes A T R 06 A [ A 1 s 45
A4 HRRETE 77 2O A BB R K R IGE 1 HE B R W
B 2 7R B 1 MR S A, E Vi A BT A A
ST B, A M S A BT I L Rk
O &L .

Kerosene injector

0
e Spark igniter or torch
igniter or solid propellant

A igniter

Fig.2 Schematic of fuel injector/ igniter/
flame holder integrated module
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Fig.3 Wall pressure distribution with pilot H;
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Fig. 4 Wall pressure distribution with pilot H,
injected at half height and swept strut
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Fig. 5 Wall pressure distribution with torch ignition
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Fig. 6 Comparison of wall pressure distribution
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