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 Measurement of Flow Field and Fuel Concentration of Propane Gas Jet 
 

Takumi MINAMI*1, Michihiko TABATA*2 

 Experiments were conducted using propane for the characteristics of the gaseous jet in the 
direct injection gasoline engine and the experiment using the propane. The concentration 
distribution of the propane jet when injected from the gas injector into the pressure vessel of the 
high pressure field is measured by the laser induced fluorescence method. The flow state was 
measured using the particle image correlation method. Therefore, numerous vortex structures 
were observed at the boundary of the gaseous jet. Furthermore, when the ambient pressure was 
increased, the number of vortices increased and the size of the vortex became finer. Also, since 
the fluorescence intensity decreases along the downstream side of the jet, a vortex structure that 
takes in the ambient air is observed. 
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PIV
10 [ms],

Pinj=0.4 [MPa]
15,000 [fps]

 

1. Experimental equipment for measuring flow 
field of gaseous jet
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2. Development of gaseous jet at ambient 
pressure of 0.1 MPa 

 

3. Velocity distribution of gaseous jet at 
ambient pressure of 0.1 MPa 

 

4. Vorticity distribution of gaseous jet at ambient 
pressure of 0.1 MPa 
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5. Development of gaseous jet at ambient 

pressure of 0.3 MPa 
 

 
6. Velocity distribution of gaseous jet at 

ambient pressure of 0.3 MPa 
 

 
7. Vorticity distribution of gaseous jet at 

ambient pressure of 0.3 MPa 
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8. Development of gaseous jet at ambient 

pressure of 0.5 MPa 
 

 
9. Velocity distribution of gaseous jet at 

ambient pressure of 0.5 MPa 
 

 
10. Vorticity distribution of gaseous jet at 

ambient pressure of 0.5 MPa 
 

11
,

, Nd:YAG

Nd:YAG 266[nm]

－ 71 －



I.I ( )
CCD 2

 
 

 
11. Experimental apparatus for measurement 
of concentration distribution of gaseous jet 
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12. Schlieren and LIF image of C3H8 gas 

 

 
13. LIF emission distribution on axial and radial 

distances 
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