
The code is as under:
Crank Radius = 45 mm;
Length of connecting rod = 145 mm;
Piston bore distance = 81 mm;
clear all
clc
% Animation and Model of Automotive Piston

% Details:
a = 45;                             % crank radius in mm
L = 145;                            % Length of connecting rod in mm
B = 81;   % piston bore distance in mm

% Defining the piston height as a symbolic function

symspistHeight(L,a,theta)
pistHeight(L,a,theta) = a*cos(theta) + sqrt(L^2-a^2*sin(theta)^2);































% Plot the piston height as a function of the crank angle for one revolution
figure
fplot(pistHeight(145,45,theta),[0 2*pi])
xlabel('Crank angle (rad)')
ylabel('Height (mm)')
title('Piston height as a function of crank angle')
grid on
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% plot the piston height for various values of a and theta
figure
fsurf(pistHeight(145,a,theta),[30 60 0 2*pi])
xlabel('Crank radius (mm)')
ylabel('Crank angle (rad)')
zlabel('Height (mm)')
title('Piston height for various values of a and theta')
grid on
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% Define the piston volume as a symbolic function
symspistVol(L,a,theta,B)
pistVol(L,a,theta,B) = pi*(B/2)^2*(L+a-pistHeight);

% Plot the piston volume as a function of the crank angle for one revolution
figure
fplot(pistVol(145,45,theta,81),[0 2*pi])
xlabel('Crank angle (rad)')
ylabel('Volume (mm^3)')
title('Piston volume as a function of crank angle')
grid on
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% Define the angular speed as a function of time
symst0t
rpmConv = 2*pi/60;
angVel(t0) = piecewise(t0<=3, 30, t0>3 & t0<=7, 30 + 50/4*(t0-3), t0>7, 80)*rpmConv;

% Calculate the crank angle by integrating the angular speed
angPos(t) = int(angVel,t0,0,t);

% piston height as a function of time
H(t) = pistHeight(145,45,angPos);

% Plot the piston height as a function of time
figure
fplot(H(t),[0 10])
xlabel('Time (sec)')
ylabel('Height (mm)')
title('Piston height as function of time')
grid on
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% Create an animation of the moving piston given a changing angular speed.
figure;
plot([-41 -41],[45 200],'k','LineWidth',3)
hold on;
plot([41 41],[45 200],'k','LineWidth',3)
plot([-41 41],[200 200],'k','LineWidth',3)
axis equal;

fanimator(@rectangle,'Position',[-45 H(t) 81 10],'FaceColor',[0.8 0.8 0.8])

fanimator(@(t) plot([0 45*sin(angPos(t))],[H(t) 45*cos(angPos(t))],'r-','LineWidth',3))
fanimator(@(t) plot([0 45*sin(angPos(t))],[0 45*cos(angPos(t))],'g-','LineWidth',3))
fanimator(@(t) text(-20,220,"Timer: "+num2str(t,2)));
hold off;

playAnimation
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Piston height as a function of crank angle
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5 Piston volume as a function of crank angle
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Piston height as function of time
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