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Numerical Modeling of Droplet/Wall Impingement Process
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ABSTRACT

The droplet/wall impingement processes in the diesel-like environment are numerically modeled.
In order to evaluate the predictive capability of the droplet/wall impingement model developed in
this study, computations are carried out for two ambient temperature conditions. Numerical results
indicate that the present droplet/wall impingement model reasonably well predicts the basic features
of the impinging spray dynamics.
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where
Ts : the liquid boiling point
Tpe : the pure adhesion temperature below
which drop adhesion occurs at low impact
energy
Twn : the Nakayama temperature at which a
drop reaches its maximum evaporation rate
Ty : the pure rebound temperature above
which bounce occurs at low impact energy

Tred © the Leidenfrost temperature'™
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Fig. 1 The various impingement regimes
identified in the spray-film
model.
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Fig. 2 A typical wall film cell used in the
formulation of the film model.
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Fig. 4 Comparison of experimental data with calculated results in spray radius and height
on the wall
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Table 1 Test conditions®

Case CN:nse—evaporating Evaporating case
Ambient temperature Ta (K 298 700
Ambient densily, Ambient Pressure P (kg/m), P (MPa) 185, 15 123, 25
Wall temperature Tw (K 293 550
Injection duration ty (ms) 14 19
Injection fuel amount Qi (mp) 52 712
Injection velocity Viy (mVs) 174 154
ﬁ)iameter of nozzle Gn (mm) 02 02
Spray cone angle 26 (deg) 16 16
Impingement distance Zy (mm) 24 24
Inclination angie of wall aw (deg) 0 0
Number of mesh 60X 1x40 60%1x40
Initial diameter (mm) 02 02
Initial droplet temperature Tp (K) 293 3
|Fuel n-tridecane
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Fig. 5 Instantaneous flowfield for evaporating case
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