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Numerical Study on Drop Breakup in Air-Assisted Spray Using the TAB Model
with a Modified Drop Drag Model

Ok

Jl 88X

5
gy

ndd, w3, oA gT, oW
Gwon Hyun Ko, Hong Sun Ryou, Seong Hyuk Lee Ki Bae Hong

ABSTRACT

The aim of this article i3 to perform the numerical simulation for drop drag and breakup processes in air-
assisted sprays using the Taylor analogy breakup (TAB) model with a modified drop drag model, in which a
random method is newly used to consider the variation of the drop's frontal area. The predicted results for drop
trajectory and Sauter mean diameter (SMD) were compared with experimental data and the simulation results
using the earlier published models such as TAB model, surface wave instability (Wave) model, and Wave
model with original drop drag model. In addition, the effects of the breakup model constant, Ck, on prediction
of spray behaviors were discussed. The results shows that the TAB model with the modified drop drag model
is in better agreement with experimental data than the other models, indicating the present model is acceptable
for predicting the drop breakup process in air-assisted sprays. At higher Weber numbers, the smaller Ck shows
the best fitting to experimental data. It should be noted that more elaborated studies is required in order to
determine the breakup model constant in the suggested model in the study.

FQ7)%8o] : Airassisted atomization(37]-H % ©] @3}), Drop breakup(§ % £ <), Breakup model(Z
& =9), Drop trajectory(43 #3}), SMD(Sauter mean diameter), Breakup time constant

B2d A7 A
Nomenclature Subscripts
a : characteristic radius of parent drop sphere : spherical shape of droplet
Cp : drag coefficient
Ve @ gas velocity 1.4 2

Vi @ relative velocity
F71 B2 HF(Air-assisted spray)= 14 9] 7}
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