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ABSTRACT 
The aim of this paper is that the study of laminar boundary layer flow on an Isothermal wall/adabatic wall. The present 
study of this paper deals with two dimensional laminar boundary layer equation with steady state motion using similar 
transformation. The equation has been solved by Runge-Kutta method and Shooting technique. Results have been discussed 
by numerical solution and graphical representation. 
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INTERODUCTION 
 
Boundary layer may be defined by two type’s firstly laminar boundary layer secondly turbulent boundary layer. A laminar 
boundary layer is one where the flow takes place in each layers slide past the adjacent layers, these is in contrast to turbulent 
boundary layers are an intense agitation. In a laminar boundary layer any exchange of mass or momentum takes place only 
between adjacent layers on a microscope scale which is not visible to see from eyes. Laminar boundary layer are founded 
only when Renold’s numbers are small only other hand turbulent boundary layer is marked by mixing across several layers 
of it. The mixing is now on a microscopic scale there is an exchange of mass, momentum and energy on a much bigger scale 
composed by laminar boundary layer. Laminar boundary layer has large Renold’s number.  
 

 
 
Laminar boundary layer come in various forms and can be loosely classified according to their structure and the 
circumstance under which they are created. The thin shear layer which develops on an oscillating body is an example of 
Stoke layer. While the Blasius boundary layer refers to the well known similarity solution of the study boundary layer 
attached with plain wall. The pervious related to this paper “N. Kafausstas & A. Karbis” “Numerical study of two 
dimensional laminar boundary layer compressible flows with presser gradient and heat mass transfer” and other study “S. P. 
Mishra & G. C. Das” “Numerical solution of boundary layer MHD flow with viscous dissipation.” 
 
Equation of Momentum 

u𝜕𝑢
𝜕𝑥

 +v𝜕𝑢
𝜕𝑦

 =𝓋 𝜕2𝑢
𝜕𝑦2

                                                                                                                                                          (2) 
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Equation of Energy 

u 𝜕𝑇
𝜕𝑥

 +v𝜕𝑇
𝜕𝑦

 =𝛼 𝜕2𝑇
𝜕𝑦2

                                                                                                                                                                            (3) 

Where   α  = 𝐾
𝜇𝐶𝑝

 

It will be noted that the viscous dissipation term is omitted from the energy equation then the boundary conditions 
are 

U = 0 at   y = 0 
V = 0 at y = 0 
𝜕𝑢
𝜕𝑦

 = 0 at y = ∞ 
T = 𝑇∞  at y =∞                                                                                                                                                                             (4) 

 
The equation of continuity (1) is identically satisfied. Now it take the stream function  𝜑 then   

u = 𝜕𝜑
𝜕𝑦

    and v = 𝜑 𝜕𝜑
𝜕𝑥

                                                                                                                                                                  (5) 
 
The momentum and energy equation (2) and (3) Transformed into the corresponding following similar transform 

𝜑(x,y) = √𝑘𝓋 xf(𝜂) 
𝑇−  𝑇𝑤   
𝑇∞  −  𝑇𝑤

 = 𝜃(𝜂)                                                                                                                                                                                 (6) 

Where  𝜂 = y�𝑘
𝓋

   and k = constant 

 
Momentum and Energy equations are transferred into following equations 

f𝑓′′+ 𝑓′′′  = 0                                                                                                                                                                                  (7) 
𝜃′′ + 𝑃𝑟 𝜃′  = 0                                                                                                                                                                                 (8) 
𝑤ℎ𝑒𝑟𝑒   𝛼 = 𝐾

𝜇𝐶𝑝
  and  𝑃𝑟 = 

𝜇𝐶𝑝
𝜌

  (Prandtl  Number) 

 
Solving Equation (7) and (8) find the value of 𝜃 and f. The corresponding boundary conditions are 

𝜂 = 0,  𝑓′  = 0 and f = 0,  𝜂 =  0 , 𝑓 = 1 and 𝜂 = ∞ 
𝜃′ = 0 at  y = 0,   𝜂 = 0 
𝜃 = 0 at y = ∞   𝜂 = ∞ 

 
RESULTS AND DISCUSSION  
 
For results and discussion we solve the complete solution of equation (7) and (8) using Runge-Kutta Method and Shooting 
technique. The value of (f) depends on the value of 𝜂 and also the value of temperature depends on the value of 𝜂. The 
computations were done by a programme which uses a symbolic and computational computer language Matlab. Now we 
take the graphical solution. 
  

f 0.2 0.4 0.6 0.8 1.0 

𝜂   =  y�𝑘
𝓋

 1 2 3 4 5 

 

 
Figure-1 
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𝜂 0.2 0.4 0.6 0.8 0 0 0 0 0 
𝜃 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 

 

 
Figure-2 

CONCLUSION 
 
The effect of temperature and the effect of velocity both are depend on the value of 𝜂. If the value of 𝜂 increase it’s also 
increase the temperature. Parameter 𝛼 and the momentum boundary layer thickness decreases. Also, the dimensionless 
temperature profile as well as the thermal boundary layer thickness quickly reduces as increasing Pr. Similarly thermal 
boundary layer thickness decreases for some higher values of heat source parameter heat absorption occurs at the sheet. The 
rate of heat transfer increases with Prandtl number. 
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