J. Korean Soc. Combust. 22(2) (2017) 36-41

(sa=s)

DOI: https://doi.org/10.15231/jksc.2017.22.2.036

ISSN 1226-0959
elSSN 2466-2089

2 M dar)of Y] dolof thE HeEA a

* * %ok * * 3k
Agel - §A49 WA D5
R L

Study on Ignition Characteristics Relating to Igniter Penetration
Depth in a Model Sector Combustor

Yu-In Jin", Gyong Won Ryu*’**, Seong Ki Min" and Hong Jip Kim™™"

*Agency for Defense Development, Korea
**Department of Mechanical Engineering, Chung Nam National University, Korea

(Received 13 December 2016, Received in revised form 7 February 2017, Accepted 25 April 2017)

ABSTRACT

Aero gas turbine engines must demonstrate their ability to be ignited on ground conditions or relighted in
flight. The electric spark ignition is usually used in current aero gas turbine engines. Experiments on ignition
characteristics relating to spark igniter penetration depth under atmospheric pressure and temperature conditions
were conducted on the model combustor which is scaled in 1/18. Exciter was operated during 2 seconds,
and successful ignition phenomena were confirmed by the pressure rising sharply in combustor. In addition,
instantaneous ignition images were captured by a high-speed camera. It showed kernel propagation and
successful ignition events in the sector model combustor. Ignition test results showed that ignition limit with
increase in penetration depth of the igniter plug was wider. When the penetration depth of the igniter plug
increased under the same fuel injection pressure condition, successful ignition events were obtained in higher
differential pressure conditions between inlet and outlet of the combustor. The results demonstrate that the

ratio of the combustible mixture, which is exposed to the high temperature environment around the igniter
plug tip, increases. Thereby affect the combustor ignition performance.
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outlet of combustor
Comb AP: Differential pressure of combustor

F/A : Fuel/Air ratio by mass

CTRZ : Central Toroidal Recirculation Zone
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Test conditions

Injector AP
(psia)
Air AP (%)

26, 36, 52, 72, 90
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Fig. 3. Ignition signal in a successful ignition.
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Fig. 4. Flame growth and propagation in an ignition
using a high-speed camera(Air AP=3%, Injector
AP =36 psia).
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Fig. 5. Flame propagation from grown kernel into swirler
exit(Air AP=3%, Injector AP= 72 psia).
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Fig. 6. Flame growth and propagation in an ignition using
a high-speed camera(Comb AP=4%, Injector AP
=36 psia).
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Fig. 7. Comparison of ignition limit relating to penetration
depth of a igniter plug.
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