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A Numerical Study on the Emission Characteristics of DI Diesel
Engine by Wall Impingement of Spray
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ABSTRACT

High pressure injection is recently used to reduce the emissions and increase the power
of DI diesel engine. This high pressure injection makes the spray strike the cylinder wall.
This spray/wall impingement is known to affect the emission and performance of DI diesel
engine such that it is very important to know the spray/wall impingement process. In this
study, multidimensional computer program KIVA-II was used to clarify the effect of spray
wall impingement by different injection spray angle with the spray/wall impingement
model considering rebound and slide motion and also the improved submodel for liquid
breakup, drop distortion model.
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Table 1 Caterpillar engine specification
hore X Stroke(mm) 137.6x165.1 Swirl ratio . 10
Connecting rod length(mm) 261.62 Engine Speed 1600rprn
Displacement Volume(L) 2.44 Injection Pressure 90MPa
Compression Ratio 151 Fuel Injected 0.1622 g/cycle
number of nozzle X diameter | 6 x0.259(mm) equivalence ratio 0.46
Inlet air- pressure 184kPa Injection duration 215 deg
Inlet air temperature 310K start of injection(ATDC) ~150 ~ -7.0
Intake valve closure -147 deg ATDC Spray angle (baseline) 27.5 from top
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