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Experiment on the Limit Scale of Combustion in Constant
Volume Micro Combustor

HanBee Na' - Sejin Kwon™ - Sehoon Kim” - Daehoon Lee™

ABSTRACT

The Performance of micro combustor in various condition was exploited experimentally.
Various geometric conditions of combustor were considered to figure out the performance
of micro combustor. The micro combustor studied in this study was constant volume with
cylindrical shape. Geometric parameters of combustor were defined to be combustor height
and diameter. The effect of height was exploited parametrically with the size of 1mm, 2mm
and 3mm. The effect of diameter was observed parameterized with 7.5mm and 15mm.
Three different combustibles or Stoichiometric mixture of methane/air, hydrogen/air were
used. Pressure transition during combustion process was recorded. The maximum pressure
by combustion responded favorably with the change of height of combustor and the initial
pressure. The flame propagation was visulized using Schlieren method. The flame
propagation within combustor was observed when specific conditions such as combustor
height and initial pressure over critical value was satisfied.
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Glass window

Fig. 1 Micro Combustor

Table 1. Combustor geometry matrix

Combustor Height (mm)
Geometries 1 2 3
. 15 o o 0
Diameter
7.5 N/A o N/A
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Fig. 5 Flame visualization, CH4/Air, ¢=1, Po=3.1 bar



32 LISHHI - A& - 2ME - OItHE

o
W
e
A
0
Jl
k0_|l
pa

Table 2. Minimum pressure for flame
propagation ( CH4/Air, $=1)

Minimum initial pressure for flame propagation (bar)

Diameter Height Tmm 2mm 3mm
7.5 mm NA 1.3 NA
15 mm 3.1 1.3 1.0

(NA=not available)
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