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Tab.1 Computational data for non-evaporating cases

- AIRE R AR W% 25t 1 R/
p/MPa 0e/ (kg e m™%) (me+s™ D

1 0.48 3.6 478

2 1.98 14.8 479

3 4. 04 30.2 475

4 16.61 124.0 479
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Tab. 2 Computational data for evaporating cases

Ly CURIEE ks WS h i/
p/MPa 0g/ (kg + m™*) (me+s™1)
1 0. 95 3.3 478
2 4.04 13.9 475
3 17.10 58.6 479
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Fig.1 Computational mesh
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Tab. 3 Data for the computational meshes

IS Nx Ny Nz Dx/mm Dy/mm Dz/mm

FAamig 51 51 120 0.4 0.4 0.9
PRIERAE 41 41 110 0.6 0.6 1.0
HH ) 4% 31 31 100 0.9 0.9 1.2
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Fig. 2 The front view of the sprays for non-evaporating

cases at different moments
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at t=1.5 ms (Case 3)
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Fig. 5 Predicted SMR for the non-evaporating cases at different locations downstream the injection point
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Large eddy simulation of evaporating spray

SHAN Conghui, XU Baopeng”

( School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Large eddy simulation approach is employed to simulate fuel sprays with and without
evaporation under different gas densities, and emphasis is placed on spray shape, the grid dependency
of predicted spray tip penetration and Sauter mean radius (SMR) and the effect of sub-grid scale
(SGS) fluctuating velocity on spray process. The numerical formulation adopts single equation SGS
turbulence model, ETAB breakup model and collision model based on particle cloud. The predicted
spray tip penetration and SMR are in good agreement with experimental data, and grid-independent
results are achieved for both non-evaporating and evaporating sprays. It is found that SGS fluctuating
velocity has little influence to the predictions of both spray tip penetration and SMR, but affects the
spray shapes and particle distribution. The predicted spray tip penetration behaves similarly for both
non-evaporating and evaporating sprays, although the prediction of SMS shows more vigorous

fluctuations for the evaporating case due to the effect of evaporation.

Key words: fuel spray; large eddy simulation; evaporation; grid dependency; collision model





