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Distribution of the Concentration of Fuel Vapor in DI Gasoline Sprays

Under Evaporation Condition

g ed 8 474 274 9487

S. C. Hwang, D. S. Choi, K. J. Cha, D. JKim

ABSTRACT

The concentration and spatial distribution of vapor phases in DI (Direct Injection) gasoline spray were
measured quantitatively by exciplex fluorescence method. Fluorobenzene and DEMA (diethylmethylamine)
in a solution of hexane were used as the exciplex-forming dopants. The fluorescence intensity of vapor
phase were obtained by ICCD camera with the appropriate filter. The relationship between fluorescence
intensity and vapor concentration was induced for the purpose of a quantitative . analysis. The 2-D
vapor/liquid images of fuel spray were captured under the evaporation condition, and the spatial
distribution of vapor concentration was obtained. The spatial distribution of liquid phase had hollow-cone
shape. And the vapor phase was widely distributed in the whole spray. The behavior of vapor phase was

significantly affected by second flow such as entrainment, vortex, while that of liquid phase was scarcely

affected.
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(a) Front
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Fig. 2 Schematic diagram of calibration charmber
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Table 1 Fuel properties

Fuel Composition| T pf‘,ei
(% by volume) | (K) [(kg/m”)
-h
Solution | o one 89 342 | 660
(CsHaa)
Fluorobenzene 9 358 8%
(CeHsF)
Dopants
DEMA 9 338 720
(CsHiN)

*Gasoline (CoHiem) ; Tho = 300~500K, p e = 720~780 kg/m’

Table 2 Experimental conditions

Ambient gas No
Ambient temperature, Ta (K) 473
Ambient pressure, P, (MPa) 0.1
Injextion pressure, P; (MPa) 51
Injection guantity, Qi (mg) 17
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Table 3 Calibration conditions

Ambient gas No.

Ambient temperature, T, (K) 473

Ambient pressure, P. (MPa) 0.1

2.39, 382,

5.06, 647,

7.87, 9.29,
10.7

Concentration, C (mol/m®)
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Fig. 3 Variation of vapor fluorescence intensity
with time
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Fig. 4 Spray images of vapor and liquid phase with time
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Fig. 6 Fluorescence intensity ratio profiles for each phase with time after injection
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