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O ABSTRACT 0O

In order to save time and cost for engine development, simulation tools are used for
pre-optimization of the thermodynamic working cycle. Due to the increasing number of
possible degrees of freedom in engine management system, the focus is on simulation tools
with short computation time. This paper describes a generic strategy for the development
of Quasi-dimensional combustion models using multi-Viebe's function. Models for
ignition delay, pre-mixed combustion phase, mixing-controlled combustion phase, and late
combustion phase were developed based on equations describing a wide range of working
cases involving direct injection diesel engines.
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Number of cylinders 6 in line
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Compression ratio 17.5:1
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Number of valve 4 per cylinder
Injection system Unit pump injector
Turbocharger FGT + Waste-gate
Charge cooling Yes

EGR Exhaust Gas Recycling Yes
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%start of combustion
m1=0.325;%shape function
m2=0.2;
m3=0.2;
for betal=0.1%rate of combust fuel
beta2=0.45;
beta3=1-betal-beta?;
al=6.9;
a2=6.9;
a3=6.9;
thetal=350;%start combustion angle
theta2=358;
theta3=358;
cd1=7;%combustion duration
cd2=35;
cd3=100;
%i=340-500;
d=0.25;
%combustion duration
tic
for i=1:200
theta(i)=(i-1)*d+thetal;
%%this structure for calculating PREMIXED combustion phase
if (theta(i)>=thetal) &&(theta(i)<=thetal+cdl)
gl(i)=betal*(al*(m1+1)/cd1*((theta(i)-thetal)/cd1)(m21)*exp(-al*((theta(i)-thetal)/cdl).*(m1+1)))
else
q1(i)=0;
end;
%%this structure for calculating DIFFUSION combustion phase
if (theta(i)>=theta2) &&(theta(i)<=theta2+cd2)
g2(i)=beta2*(a2*(m2+1)/cd2*((theta(i)-theta2)/cd2)(m2)*exp(-a2*((theta(i)-theta2)/cd2).*(m2+1)))
else
q2(i)=0;
end;
%0%this structure for calculating LATE combustion phase
if (theta(i)>=theta3)&&(theta(i)<=theta3+cd3)
g3(i)=beta3*(a3*(m3+1)/cd3*((theta(i)-theta3)/cd3)*(m3)*exp(-a3*((theta(i)-theta3)/cd3).~(m3+1)))
else
q3(i)=0;
end;
end
g=ql+g2+q3;
%plot(theta,ql,'red")% 'DisplayName’, 'q2(1,1:181)", "YDataSource', 'q2(1,1:181)"; figure(gcf)
hold on;
grid on;
subplot(2,2,4);
plot(theta,q1,'red");%plot the premixed phase RoHR
plot(theta,g2,'green’);%plot the mixing controlled (DIFFUSION) phase RoHR
plot(theta,g3,'black");%plot the delay phase RoHR
plot(theta,q);%plot the total RoHR
title('load=25% ;RPM=1200";
xlabel(‘crank angle in \theta [CA]);
ylabel('Relative combustion characteristic in %/[CA]');
end
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