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Development of Hybrid Model for Simulating of Diesel Spray Dynamics
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ABSTRACT

A number of atomization and droplet breakup models have been developed and used to predict the
diesel spray characteristic. Most of these models could not provide reasonable computational result of the
diesel spray characteristic because they have only considered the primary breakup. A hybrid model is,
therefore, required to develop by considering the primary and secondary breakup of liquid jet. According
to this approach, wave breakup(WB) model was used compute the primary breakup of the liquid jet and
droplet deformation and breakup(DDB) model was used for the secondary breakup of droplet.
Development of hybrid model by using KIVA-II code was performed by comparing with the
experimental data of spray tip penetration and SMD from the literature.

A hybrid model developed in this study could provide the good agreement with the experimental data
of spray tip penetration. The prediction results of SMD were in good agreement between 0.5 and 1.0 ms
after the start of injection. Numerical results obtained by the present hybrid model have the good
agreement with the experimental data with the breakup time constant in WB model of 30, and DDB

model constant Ck of 1.0 when the droplet becomes less than 95% of maximum droplet diameter injected.

FQ7]<80] . Atomization and droplet breakup model (V@3 ¥ HAHELEH), Primary
breakup (1 X+ &), Secondary breakup (2 2} # <), Spray tip penetration (&5
A #EAe), SMD (Sauter Ho 2 74)

Re - reynolds number(= p, Ur/ u,)
Nomenclature 8) . relative velocity betv%een tlige droplet
By, B; : constants of WB model and the Gas. m/s
We - weber number(= p U 2rlo)
. N a : liquid jet or blob radius, m
* 34, SR Hetd r . droplet radius, m
= 39 2RO F7)|AFSY A : wavelength of fastest growing wave
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Q : maximum growth rate

u : viscosity, kg/m- s

p : density, kg/m®
Subscripts

g : gas

L : liquid
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Table 1 The switching condition and B; WB model in
hybrid model

Switching  condition
from  primary to | B, in WB

secondary breakup | model
models
CASE 1 | We=900 30
CASE 2 | We=1000 30
95% of maximum
CASE 3 droplet diameter 30
CASE 4 | We=900 60
CASE S | We=1000 60

95% of maximum

droplet diameter 60
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