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The Effect of Extended Collision Model on a Spray

J-H Han* - S-M Jo* - K-H Park*
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Injection( 3 S} +-4-)
Abstract

Spray calculation has been studied to understand the behavior of the spray in a combustion
chamber. But the spray dispersion has not been predicted properly in a high velocity injection
spray or a wall impaction spray. In this study the extended grazing collision model is applied to

improve the problem.

The gas phase is modelled by the Eulerian continuum conservation equations of mass,
momentum, energy and fuel vapour fraction. The liquid phase is modelled following the discrete

droplet model approach in Lagrangian form.

The droplet distributions, penetration, width and gas flows are compared for the cases with or

without extended model. The extended collision model makes the results better.
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U' : normal flux component

u' :cartesian components of a velocity vector
g : Jacobian determinant

Py : cartesian components of the area vector
g;; : geometric relations

g : void fraction

D : diffusivity

Sh : Sherwood number

D, : droplet diameter
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T, : mean temperature

I 4 : droplet velocity
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Table2 Test cases in impaction cases

Case2 Case3 Case4
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Fig. 2 Calculation grids in impaction cases
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Fig.3 Comparison of spray at injection press. 15MPa

(a) Without extended grazing collision model
(b) With extended grazing collision model
(c) Photos by Lim and Park
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Fig.4 Comparison of spray at injection press. 50MPa
(d) Without extended grazing collision model
(e) With extended grazing collision model
(f) Photos by Lim and Park
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Fig.5 Comparison of spray at injection press. 100MPa
(g) Without extended grazing collision model
(h) With extended grazing collision model
(i) Photos by Lim and Park
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Fig.6 Comparison of spray at injection press. 150MPa
(j) Without extended grazing collision model
(k) With extended grazing collision model
(1) Photos by Lim and Park
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Fig. 17 Spray distribution for Case 1
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