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Analysis of New DI Diesel Combustion Chamber System using
New Spray Wall Impaction Model

W.S. Chang’, D.J. Kim", and K. Park™™

Wall wetting in diesel engines has been considered as a bad phenomenon
because of fuel deposition which makes fuel/air mixing and evaporation worse.
In order to avoid the problem, many research works have been carried out.
One of the studies is on new combustion chamber systems which are using
spray impacting on a wall.

In this study a new type of chamber system is analysed using wall
impaction model introduced and assessed in the coupled paper. The gas phase
is modelled in terms of 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.

With various conditions the spray distribution, vapor contour and gas flows
are analyzed, and then design factors of those combustion systems are
recommended.

Key Words: T4l 25 (Diesel Spray), 944 (Combustion Chamber), %55 (Impacting
Sorav)., Y5529 (Wall Impaction Model)
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U normal flux component 8: void fraction

%" cartesian components of a velocity vector I': diffusivity

\/El Jacobian determinant ©0: density

Py cartesian components of the area vector S: source

q;+ geometric relations D: drop diameter

R, random variable

‘paqtia s1A4QA N gt t: drop velocity
TRAN%R ZIAEA TS a: energy coefficient
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Fig.4 Spray Development with Trap Pressure Variation
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Fig.5 Comparison of Gas Flows with Trap
Pressure Variation :
. (a) 0.6MPa, (b} 1.8MPa, (c) 45MPa

(©
Fig.6 Comparison of fuel vapor mass
fraction(FVMF) with trap pressure
variation :
(a) 0.6MP3, (b) 1.8MP3, (c) 45MPa
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Fig.7 Spray Development with Tumble Velocity Variation
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Fig.8 Comparison of gas flows with max.
tumble velocity variation :
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Fig.9 Comparison of FVMF with max.
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Fig.10 Spray Development with Injection Pressure Variation
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Fig.11 Comparison of gas flows with

injection pressure variation :
(a) 7.4MPa, (b) 19.6MPa, {c) 39.2MPa

Fig.12 Comparison of FVMF with injection
pressure variation :

(a) 7.4MPa, (b) 19.6MPa, (c) 39.2MPa
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