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Optimization of Breakup Model Using LES of Diesel Spray
(Kazuya MACHIDA) (Soichi HATORI) (Tsukasa HORI) (Jiro SENDA)
(Doshisha Univ.) (Doshisha Univ.) (Osaka Univ.) (Doshisha Univ.)

KHRT (Kelvin-Helmholtz and Rayleigh-Taylor) model and MTAB (Modified Taylor Analogy Breakup) model were
applied in the previous studies which used Large Eddy Simulation. KHRT model can estimate adequately spray
shape, with underestimating Sauter mean diameter of the droplet inside the spray. On the other hand, MTAB model
can estimate adequately Sauter mean diameter, with overestimating parcel diffusion at spray upper stream region.
KHRT model is based on breakup regime of high Weber number. On the contrary, MTAB model is based on breakup
regime of comparatively low Weber number. In the diesel sprays, high Weber number droplets can be observed at
spray upper stream region and low Weber number droplets is observed at spray down stream due to momentum
exchange between liquid and gas phase. In this study, breakup model has been developed in order to improve the
prediction of non-evaporating spray shape and Sauter mean diameter on the droplets. Thus, WAVE-MTAB model
which combines WAVE model and MTAB model was applied. As a result, WAVE-MTAB model agrees with
experimental results. Furthermore, non-evaporating diesel spray is simulated with different fuel injection pressure in
order to validate WAVE-MTAB model. As a result, the effect of different fuel injection pressure is been able to
predict by WAVE-MTAB model.
KeyWords : Diesel spray, Spray Structure, Large Eddy Simulation, Breakup model,
WAVE model, TAB model
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Table 1 Computational and experimental condition

Nozzle hole diameter dy, [mm] 0.20
Injection pressure Py [MPa] 55,77,99
Injection duration ty [ms] | 1.77,1.42,1.30
Fuel n-tridecane
Injection fuel amount  m; [mg] 12.0
Fuel temperature T; K] 300
Ambient gas N,
Ambient pressure P, [MPaq] 15
Ambient density 0 o [kg/m?] 17.3
Ambient temperature T, K] 300
qp
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