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Abstract: An air/ethanol torch igniter was designed to meet the need of lower timing control precision and
wider operation parameters adjustment range of the igniter system of combustion facilities. The torch igniter could
function in a wide range of equivalence ratio, and had a lower requirement of fuel and oxidant injection time. An
effervescent atomizer and an electric igniter, respectively, were used to atomize and ignite the liquid fuel. Igni-
tion tests were carried out with different gas—liquid ratio of effervescent atomizer and different equivalence ratio of
torch igniter. And as an igniter device of a type of combustion heater, the torch igniter was applied to ignite the
main combustion chamber. Conclusions could be obtained by the tests: Fuel could be injected and electric igniter
could be started to make the torch igniter function when the air pressure got stability , which meant the torch ignit-
er had a lower requirement of fuel and oxidant injection time. The torch igniter had a parameter adjustment ability
in a wider range. It could operate within gas—liquid mass ratio of 5.73%~19.56% and equivalence ratio of 0.51~
2.48. The igniter could be used as an ignition apparatus of combustion heater, and has good application prospect

in combustion heating device.
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Fig.1 Photo of torch igniter
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Fig. 2 Schematic of effervescent atomizer
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1,9) High pressure vessel, 2,11,16) Pressure relief valve;
3,10) Manual globe valve; 5,12,17) Pressure gauge;
6,13,19) Venturi tube; 7,14,18) Solenoid valve;
8,15,20,21) Pressure sensor; 22) Torch igniter
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Fig. 3 Diagram of torch igniter test system
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Fig.4 Key pressure measurements of torch igniter
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Fig. 8 Key pressure measurements of torch igniter with dif-

ferent equivalence ratios
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