'i) Check for updates

Journal of the Korean Society of Propulsion Engineers 1
Vol. 27, No. 1, pp. 1-8, 2023

Research Paper DOI: https://doi.org/10.6108/KSPE.2023.27.1.001

A2 Ao BE g3t T35 A2A

e - e

A Behavior of the Ultrasonically-atomized Kerosene
Lifted-flame According to the Position of
Ultrasonic Standing-wave Field

Chang Han Bae® - Jeong Soo Kim"*

*Department of Mechanical Engineering, Graduate School, Pukyong National University, Korea
®School of Mechanical Engineering, Pukyong National University, Korea
"Corresponding author. E-mail: jeongkim@pknu.ac.kr

ABSTRACT

A study was conducted to scrutinize the behavior of the ultrasonically-atomized kerosene
lifted-flame according to the carrier gas flow-rate and position of ultrasonic standing wave (USW).
The combustion region of the kerosene-aerosol generated through a slit-jet nozzle was visualized
using a DSLR, ICCD, high-speed camera, and Schlieren technique, and the fuel consumption was
measured by using a precision balance. As a result, the flame was confined within the region

bounded by the USW-field, and the fuel consumption decreased as the position of the USW field
increased.
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Fig. 1 Schematic of experimental setup.
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Fig. 2 Configuration of USW excitation system.
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(a) DSLR camera’s visible images of lifted flame
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(b) Schlieren images of lifted flame

Fig. 3 Lifted flame images according to the flow—rate of carrier gas and the height of USW excitation region.
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Fig. 4 Flame lift-off height according to the carrier
gas flow-rate and excitation region.
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Fig. 5 Normalized OH" emission intensity according to flow-rate of carrier gas.
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