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Abstract: Phenomenon of droplet impingement with high temperature wall needs to be investigated

because atomization process of droplet and cooling process of the wall by the impingement are very

important in industry, thus studies concerned with temperature of piston wall have been conducted in

spray characteristics analysis of diesel engine. Hence, in this study, we defined DTsi(= Tw-Tsa) superheat

degree of the wall by difference between T, considering surface temperature of piston in the actual

engine and T saturation temperature of the fuel and then investigated spray behavior of wall impinging

with variance of the boiling process. In this study, in order to analyze wall impingement of droplet in

accordance with difference of boiling condition, calculational conditions were set as DTy =40K(nucleate
boiling), DT=140K(transition boiling), and DTs=240K(film boiling). As a result, it can be found that

fuel vapor increases and droplet mass decreases in the order of the nucleate boiling, transition boiling,

and film boiling.
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Table 1 Calculational conditions

Injection velocity Vi [M/s] 338
Injection duration 1y [Ms] 154
Injection quantity Qi IMg] 12.0
Initial droplet temperature Ty [K] 293
Fuel n-Tridecane
Number of parcel N, 1000
Ambient temperature TA[K] 700
Ambient density Pa [kg/me] 12.3
Wall temperature T [K] 550,650,750
Impingement distance Z, [mm] 40
Impingement angle ay[deg.] 0
Maximum time step Aty [S] 1.0x10%
Minimum time step dt,, [S] 0.5x 108

Number of mesh

60 % 1% 42 (sector mesh)

[
[
I

0.5 deg. (1 mesh

I

42 mm (42 mesh)

Wall
surface

| 50 mm (60 mesh)

Fig. 3 Computational mesh in numerical

simulation(Z,=40mm)
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