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Abstract : The objective of this study is to analyse the spray characteristics according to the injection duration under
ambient pressure condition and to investigate the relationship between vorticity and entropy for controlling diffusion
process that is the most important thing during the intake stroke injection process. Therefore, the spray velocity was
obtained by using the PIV method that has been an useful optical diagnostics technology, and vorticity calculated from
spray velocity component with vorticity algorithm. In addition, the homogeneous diffusion rate of spray was quantified
by using the entropy analysis based on the Boltzmann's statistical thermodynamics. From these method, we found that
as injection duration increases, spray velocity increases and the location of vortex is moved to the downstream of spray.
In the same condition, as the entropy decrease, mean vorticity increases. This means that the concentration of spray
droplets caused by the increase of injection duration is more effective than the increase of momentum dissipation.
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Fig. 1 Experimental setup

Equipment Specification Table 2 Experimental condition
Nd:YAG laser 450mlJ, 1064nm Fuel Gasoline
CCD camera 1008x1018 Surrounding pressure Ambient pressure
. Pulse seperation Surrounding temperature 293K
Double pulse option —
200ns~80ps Injection pressure 50 bar
5 Pico resolution Injection duration 2, 3,4 msec
Pulse generator
4 Channel I hieve timi AEOI 1~3 msec
Frame grabber PCl interface mage acieve hming (per 0.5 msec)
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Fig. 3 Data grid for vorticity algorithm
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Fig. 4 Spray developing process with injection duration
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