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The Effects of Initial Droplet Shape and Number Density on
Modeling of Non-evaporating Diesel Sprays

Y. H. Won

Abstract

A number of droplet breakup models have been developed to predict the diesel spray. The
capabilities of droplet deformation and breakup models such as TAB, ETAB, DDB and APTAB
models are evaluated in modeling the non-evaporating diesel sprays injected into atmosphere.
New methods are also suggested that take into account the non-spherical shape of droplets and
the reduced drag force by the presence of neighbouring droplets.

The KIVA calculations with standard ETAB, DDB, and APTAB models predict well the
spray tip penetrations of the experiment, but overestimate the Sauter Mean Diameter(SMD) of
droplets. The calculation with non-spherical droplets injected from the nozzle shows very similar
results to the calculation with spherical droplets. The drag coefficient which is linearly increased
with the time after start of injection during the breakup time gives the smaller SMD that

agrees well with the experimental result.
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Fig. 5 Spray tip penetration, y, = -0.96, Cp
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Fig. 4 Spray tip penetration,

yi =0, Cp

120
110]

8

0

000 008 016 024 032 040 048 056 064 0

Time after injection start, ms

- o -Exp

120 —a—TAB | --»- DDB
110 4 - ETAB, --»- APTAB

0

L) LA T L] T 1 T
000 008 016 024 032 040 048 056 064 O.

Time after injection start, ms

Fig. 6 Spray tip penetration,

yi = 0.6, Cp
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Fig. 7 Spray tip penetration. v;=0, Cpc in Eq.(5)
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Fig. 8 Spray tip penetration, yi=0, Cpc in Eq.(6)
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Fig. 9 Breakup length, yi = 0, Cp
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Fig. 10 Breakup length, y;, = -0.96, Cp
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Fig. 11 Breakup length, y; = 0.6, Cp
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Fig. 13 Breakup length, yi=0, Cpc in Eq.(6)
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