








Speed
(Kmph)

Faero
(N)

Frr
(N)

Fg
(N)

Ftot
(N)

Ptot
(kW)

Tengine
(Nm)

Nengine
(RPM)

Fir
(N)

Ftot
(N)

Ptot
(kW)

Fir
(N)

Ftot
(N)

Ptot
(kW)

20 156.8 72.8 693.1 922.6 5.1 80.6 608 7032.35 7955.00 44.19 4952.36 5875.01 32.64
30 259.2 77.1 693.1 1029.4 8.6 89.9 911 7032.35 8061.76 67.18 4952.36 5981.77 49.85
40 387.2 81.5 693.1 1161.8 12.9 101.5 1215 7032.35 8194.11 91.05 4952.36 6114.12 67.93
50 540.8 85.8 693.1 1319.7 18.3 115.3 1519 7032.35 8352.07 116.00 4952.36 6272.08 87.11
60 720.0 90.2 693.1 1503.3 25.1 131.3 1823 7032.35 8535.63 142.26 4952.36 6455.64 107.59
70 924.8 94.6 693.1 1712.4 33.3 149.6 2127 7032.35 8744.79 170.04 4952.36 6664.80 129.59
80 1155.2 98.9 693.1 1947.2 43.3 170.1 2431 7032.35 8979.54 199.55 4952.36 6899.55 153.32
90 1411.2 103.3 693.1 2207.6 55.2 192.8 2734 7032.35 9239.90 231.00 4952.36 7159.91 179.00
100 1692.8 107.6 693.1 2493.5 69.3 217.8 3038 7032.35 9525.86 264.61 4952.36 7445.87 206.83
110 2000.0 112.0 693.1 2805.1 85.7 245.0 3342 7032.35 9837.42 300.59 4952.36 7757.43 237.03
120 2332.8 116.3 693.1 3142.2 104.7 274.5 3646 7032.35 10174.57 339.15 4952.36 8094.58 269.82

Steady Acceleratig at a=2.84m/s2 Acceleratig at a=2 m/s2
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Ptot(kW) under acceleration at 2.84m/s2















clc; 
clear all; 

  
%----Constnats based on gas phase chemistry,Specific Heats  (Values from 

http://webbook.nist.gov/) 
%-------Gasoline vapour 
Cpg0=-24.078;Cpg1=256.63;Cpg2=-201.68;Cpg3=64.750; Cpg4=0.5808;  %---

Cosntants for Gasoline in mass 
MWg=114.22;   %----Gasoline molecular weight (Represntative)  
%-------Air      
Ca0=1.05;Ca1=-0.365;Ca2=0.85;Ca3=-0.39;    %---Cosntants for air in mass 
Ca00=3.04473; Ca11=1.33805E-3; Ca22=-4.88256E-7; Ca33=8.55475E-11;Ca44=-

5.70132E-15;%-----Constants for air Crowell 
MWair=28.97;                               %---Molecular Wieght of air 

  
B = 0.073;                         %---Engine bore 
L = 0.0742;                         %---Engine stroke 
r = 12.5;                            %---Engine compression ratio 
l = 0.146;                         %---Engine connecting rod length 
R = 0.038;                         %---Crank pin radius 
N = 6000;                          %---Engine rpm 
Vs=(pi/4)*(B^2)*L;                 %---Stroke volume 
Vc=Vs/(r-1);                       %---Clearance volume 
Vt=Vs+Vc;                          %---Total volume 
U=2*L*N/60;                        %---Mean Piston speed 
Apd=(pi/4)*(B^2);                  %---Piston Area based upon doameter 
Smin=Vc/Apd;                        %---Clearance length 
for i=0.25:0.25:720 
    k=(i*4); 
    j=deg2rad(i);                   
    S(k)=(R*(1-cos(j))+l*(1-sqrt(1-((sin(j)/(l/R))^2))))+Smin; % Linear 

Displacement 
    V(k)=(S(k)-Smin)*Apd+Vc;                  % Volume 
    Aw(k)=Apd*2+pi*B*S(k);             % Wall Area 
end 
n=1.4;  
T1=310;  
P1=96800;  
V2=3.00456e-5;  
epsilon=1;  
xg=0.0133; 
xa=0.9867; 
MWmix=xg*MWg+xa*MWair; 

  
Rmix=8314/MWmix; count=1; 
while epsilon>0.00001 
  T2=T1*(Vt/V2)^(n-1); 
  

Cpmix=(xg*Cp(Cpg0,Cpg1,Cpg2,Cpg3,Cpg4,T2/1000)+xa*Cp2(Ca0,Ca1,Ca2,Ca3,T2/1000

))*1000; 
  n1=Cpmix/(Cpmix-Rmix); 
  epsilon(count)=n1-n; 
  if n1>n 
      n=n+0.01*n; 
  else 
      n=n-0.01*n; 
  end 
  count=count+1; 
  end    
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