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Combustion Characteristics in Small Combustion Chamber
Size about Quenching Distance
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Abstract

Combustion phenomenon in scale-downed combustor is investigated. As the
combustor scale decreases surface to volume ratio increases and chamber size
approaches quenching distance. As the combustor scales down surface to volume
ratio increases resulting increased heat loss. And this heat loss can affect quenching
and instability of the flame. To investigate this effect plastic mini combustor is made.
Stoichiometricaly premixed Hydrogen / air gas is used as fuel. Initial chamber
pressure and chamber size are varied and the effects are evaluated. Peak pressure
decreased with the decrease in chamber height. As initial chamber pressure decreases
peak pressure decreases and this change is more important than scale down effect till
the chamber height of 1mm. With this result and further information following the
experiments design parameter for micro engine can be established.
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Table. 1 Energy density

Device Power density
(MW/m3)
Micro Lithium battery 04
Micro solar cell 1
Micro-elastic motor 1.7
Micro-reactor 20
Macro combustor 40
Micro channel reactor 150
Micro-combustor 2000
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Fig. 1 Schematic of combustor
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Table. 2 Test condition matrix

=798 (psi) [ 10 [ 20 [ 30 | 40

Ax4 Fo](mm) 1 2 3

EAA/AA (em) | 22.7 [ 12.7] 9.3
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Fig. 3 Schematic of ignition system Fig. 5 Pressure change in 0.35cc combustor
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Fig. 7 Maximum pressure change by varying
chamber size and initial pressure
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Fig. 8 Pressure change by reaction
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