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ABSTRACT

An experiment was conducted to investigate the effect of ultrasonic wave excitation on the
combustion performance of kerosene. The ultrasonic excitation time was set to 0, 30, and 60 seconds,
with a plenum chamber installed at the front of the injector for ultrasonic wave excitation of the fuel.
The relative proportion of low carbon number compounds in kerosene increased with ultrasonic wave
excitation, and the fuel temperature rose with excitation time. Additionally, the intensity of OH-radical

chemiluminescence emission intensified, and the region of high-intensity distribution was observed to

broaden.
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Fig. 1 Number of small satellite launches by year [7].
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Fig. 2 Four types of effect resulting from ultrasound
propagation in a liquid [12].
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Fig. 3 Schematic of the ultrasonic cavitation phenomena in liquids.
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Fig. 4 Overview of the experimental apparatus.
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Fig. 6 Position of the thermocouples installed at model
combustor.

Table 1. Experimental condition.

Fuel mass flow rate (g/s) 9

Oxi. mass flow rate (g/s) 12
Equivalence ratio, ¢ 2.55
Combustion time (s) 4
Excitation time, t. (s) 0, 30, 60
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Table 2. Operation condition of GC/MS.

Model GCMS-QP2010 Ultra
Column 30 m x 0.25 mm(I1.D)
Carrier gas He
Injection
temlperature 280
Injection volume 0.2 1L
Initial temp. 40C
tem(;Z::ture Rate 10C /min
Final temp. 300C
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Fig. 7 The relative ratio of the hydrocarbon mixture
(alkane) in kerosene according to ultrasonic
wave excitation time.
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Fig. 11 Temperature profiles of the model combustor
wall with varying the ultrasonic excitation time.
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