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Abstract

Boundary layer theory and its application in typical flow problems are important contents of fluid
mechanics and heat transfer courses. Through the analysis of laminar flow and heat transfer over
a flat plate, the basic laws of fluid flow and heat transfer can be revealed, which is the basis of un-
derstanding more complex fluid flow and heat transfer phenomena. Based on the analysis and in-
troduction of the establishment method of the boundary layer differential equation, the expres-
sion of similar variables and the typical solution of the boundary layer equation, the integral solu-
tion of the similar transformation differential equation of the boundary layer formed by fluid
flowing over the flat plate was introduced, and the corresponding MATLAB program was given.
The results showed that the integral method for solving boundary layer similarity transformation
differential equation was simple and easy to use. This method has a positive effect on teachers’
explanation and students’ understanding of the characteristics of boundary layer flow and heat
transfer.
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functionboundary_inte

clc;

clear;

close all;
eta_infi=10;
det=0.1;
eta=0:det:eta_infi;
Nl=length(eta);
ff=eta;
flp=zeros(1,N1);
fk=zeros(1,N1);
etak=zeros(1,N1);
f2p=zeros(1,N1);
etaj=zeros(1,N1);
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fi=zeros(1,N1);
etai=zeros(1,N1);
fenmul=zeros(1,N1);
NN=10;

fornn=1:NN

for i=1:N1

fi=ff(1:1);

etai=eta(1:1);

fenmul (i)=inte(fi,etai);
fenmul (i)=exp(-fenmul(i)/2);
end
fenmu=inte(fenmul,ecta);
for i=1:N1

for j=1:i

for k=1:j

fk=ff(1:k);

etak=eta(1:k);
2p(k)=inte(fk,etak);
2p(k)=exp(-f2p(k)/2)/fenmu;
end

etaj=eta(1:j);
flp(j)=inte(f2p,etaj);

end

etai=eta(1:1);
ff(i)=inte(f1p,etai);

end

end

[eta' ff' f1p' f2p']
plot(eta,flp,-k','linewidth’,1.5)
grid on

axis([0 10 0 1.2])
xlabel("\eta')
ylabel("t"\prime')
function f=inte(yy,xx)
N=length(xx);

if N==

dx=0;

else

dx=xx(2)-xx(1);

end
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sum=0;

for i=2:N-1

sum=sum+yy(i);

end

f=(sum+(yy(1)1+yy(N))/2)*dx;
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Figure 1. Distribution of the dimensionless velocity in the laminar
boundary layer over a flat plate
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