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The Experimental study on the Flame Propagation Process

of a Constant Volume Combustion Chamber

A &3 AR B
Chun-Jung. Kim", Kyung-Koo Kang"

<Abstract)

It is necessary to measure pressure, temperature, chemical equilibrium
and the shape of flame in order to understand the combustion process in a
combustion chamber. In particular, the flame formulation and combustion
process of divided combustion chamber are different from those of a single
chamber, And the variable diameter of a jet hole can effect not only
physical properties like ejection velocity, temperature and time of
combustion but also a chemical property like the reaction mechanism.
Accordingly temperature i1s one of the most important factors which
influence the combustion mechanism. This paper observed shape of flame
by wusing the schlieren photographs and measured the pressure In a
combustion chamber and the reaching time of the flame by ion probe By
doing these, we investigation the formulation of the flame and the process
of propagation. These measurement methods can be advanced in
understanding the combustion process and process and propagation of flame.
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Fig.2-1Schemalic diagram of experimental apparatus

- 122 -



WEE RN &R CE A2 A15 (1999.4)

2.2 A7

. Ao ALE§ @AV E Fig.2-20] el
Wdek, o] 22 300mm X 28mm X 90mme] 2]
SHAL] ALHdE Ze ZAAS3IC)EMA
Baffle plateg A %tA ¥y HFAALAE 2z
A v 9 444 dAVIE A AEE
81l i1, Baffle plate® AYsd HA4L4& 2z
© HAVIR M AEE Y. F A&
2t BT FAAa4d AH(Vs)Y HAAH (V)
tf g M) Vg/Vr 0.28(F % 1/3)0] .

ALY FUAAA = F8Ho] HA] 5o gl
olM, Az #Go| 7F3IEE Ho gl o
AU d{E F A49E ¥ de oy
< 7587 A% & A4 Yo e
L 7|82 FUd Aoy,

Baffle plate®] T4l 982 &7 4
o] 9la, 21 A% die= 50, 75, 10.0, 12.5mm
o] 4FFE 8 A¥E 3.

P& A4e 289 A(orifice) o2 o
i, FYZoE Sharp edge, FEZov=
0.5mm®] rounding& dfo] &+ Fieo A
Wslo] i@ F&o| UEF 3.

o i
W

@ Spark plug
@ Inlet valve (subchasber)
@ Inlet valve (malnohasber) @ Pressure plok-up

® Pressure plok-up
(subchasber)

@ Baffle plate (malnchasber)

@ lon probe
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Fig.2-3 Schlieren analyzing system
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Fig.3-5 Combustion chamber pressure diagram of quiescent and turbulent
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Fig.3-6 Indicator diagram, ion current and schlieren photographs
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Fig.3-7 Indicator diagram, ion current and schlieren photographs
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Iig.3-8 Indicator diagram and schlieren photographs for quiescent and turbulent
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Fig.3-9 Indicator diagram and schlieren photographs for quiescent
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