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Measurement of Fuel Vapor Concentration by Excimer
Fluorescence Method

Seung—min Hwang*
Department of Environmental Engineering, Hoseo University, Asan 31499, Korea

Abstract

Laser induced-exciplex-fluorescence (EXCIPLEX) proposed by Melton is used to visualize fuel vapor in spray
combustion. However, in the EXCIPLEX method based on TMPD/naphthalene system, the TMPD : naphthalene ratio is
strictly restricted to 1 : 9. In addition, fluorescence intensity due to the vapor phase is extremely weak. To overcome
these drawbacks, we propose a new laser-induced-excimer fluorescence (EXCIMER) method to visualize the liquid and
vapor phases simultaneously. The spatial distributions of liquid and vapor in fuel spray suspended by ultrasonic waves
are compared using the EXCIPLEX and EXCIMER methods. The correlation between fuel vapor concentration and
fluorescence intensity is experimentally investigated by measuring the fluorescence intensity of saturated vapor formed
over liquid fuel at a controlled temperature. These experimental results indicate that the EXCIMER method is effective
for evaluating fuel vapor visualization in spray combustion. Furthermore, the quantitative distribution of fuel vapor
concentration can be correctly estimated by the EXCIMER method.
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Fig. 1. Schematic diagram of ultrasonic droplet levitator.
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Fig. 2. Heating stage.
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Fig. 3. Schematics of laser diagnostics.
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Fig. 5. Exciplex images in dilute spray.
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Fig. 10. Images by Excimer system in dense spray.
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Fig. 11. Images by Excimer system in dilute spray.
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kis : rate constant of intersystem crossing to triplet
state

OF : fluorescence quantum yield
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