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Abstract

In this study the penetration distance of liquid phase fuel(ie. liquid phsae length) was investigated in

evaporative field. An exciplex fluorescence method was applied to the evaporative fuel spray to measure and

investigate both the liquid and the vapor phase of the injected spray. For accurate investigation, images of the

liquid and vapor phase regions were recorded using a 35mm still camera and CCD camera, respectively.
Liquid fuel was injected from a single-hole nozzle (//¢=1.0mm/0.2mm) into a constant-volume chamber under
high pressure and temperature in order to visualize the spray phenomena. Experimental results indicate that the

liquid phase length decreased down to a certain constant value in accordance with increase in the ambient gas
density and temperature. The constant value, about 40mm in this study the, is reached when the ambient
density and temperature of the used fuel exceed critical condition.
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Table 1 Experimental conditions

- Type : Hole nozzle DLL-p
nézzle Diameterothole  d, (mm} 0.2
Length of hole Ly fmm} 1.0
Ambient gas Nz gas
Ambienttemperature T, [K] 400, 500, 800, 700
146,183,219,2.55
Ambient 183,219,
eni pressire Pz [MP3] 1.04,1.70,2.55
Ambient density Pa (kg3 5082123
Injection pressure by {MPa) 22,42,72, 112
Injection quantity Qpy Img] 12.0
Injection duration by  {ms) 2.82,1.98,1.54,1.20
3.0

20F

Ambient pressure p, [MPa]

0.0
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Ambient temperature T, [K]

Fig. 1 Experimental point with saturated vapor line
(n-tridecane critical point : To=677K, pe=1.72MPa)
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Fig. 2 Schematic diagram of laser sheet optical system
and photography system
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Fig. 3 Temporal change in the free spray image taken by exciplex fluorescence method
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Fig. 4 Temporal change in liquid phase length
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Fig. 6 Temporal change in liquid phase length
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