
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











4. Result and discussion 

In order to test the accuracy of our results, we have compared our result with those of Tashtoush (2005) without 
comparison is found to be in excellent agreement, as presented in table1. Numerical results 

are presented graphically for the mixed convection (Gr/Re) ranging from 0.0 to 30.0, melting parameter 
ranging from 0.0 to 10, magnetic field ranging from 0.0 to 0.
number ranging from 0.0 to 2.0. Figures 2 and 3 depict the effect of mixed convection parameter (Gr/Re) in 

 in the 
values of Gr/Re have a tendency to increase the buoyancy effect due to temperature differences and this leads 
to increase in slip velocity on the plate in Fig. 2. However, the thermal boundary layer thickness decreases 
with increase in Gr/Re and it results to increase in the fluid temperature as shown in Figure 3. 

Figures 4 and 5 depict the influence of melting parameter (M) on velocity and Temperature profiles 
respectively. It is obvious that increasing the melting parameter causes higher acceleration to the fluid flow 
which in turn, increases its motion and causes decrease in temperature. This is established by respective 
increases in the boundary layer thickness of velocity and temperature.. 

the velocity of the slip on the plate decreases, this decrease in slip velocity is observed to cause an increase in 
the thermal boundary layer thickness which consequently lead to a decrease in the temperature as shown in 
figure 7. 

Figures 8, 9 depict the effect of magnetic parameter (Ha) on the velocity and temperature distribution, 
respectively. It can be seen that application of magnetic field normal to the flow of an electrically conducting 
fluid gives rise to a resistive force that acts in the direction opposite to that of flow. Thus, thermal boundary 



layer thickness is significantly increased. These behaviors are depicted in the respective decrease in velocity 
as well as an increase in the temperature as the magnetic parameter Ha is increased. 

increases the 
temperature of the plate and has a tendency to accelerate the flow. This in turn increases the velocity and 

increase. 

Figures 12, 13 show the effect of  Eckert number (Ec) on velocity and temperature profiles in the mixed 
convection flow. It is seen from the figures that the velocity curve decreases with the increase of Eckert 
number. However, with the increase of Eckert number, there is significant increase in heat generation due to 
fluid motion and this translates to temperature increase as shown in figure 13. 

















In this study The MHD mixed convection flow in melting from a heated vertical plate having variable 
temperature embedded in porous medium is analyzed. The heat transfer coefficients are obtained for various 
values of flow influencing parameters. It is noted that the velocity and temperature profiles as well as the heat 
transfer coefficients are significantly affected by the melting in the medium. The major conclusion is that the 
heat transfer coefficients are reduced with increasing melting parameter and grows with increasing Gr/Re. The 
results obtained in the present work have been validated by works in existing literature and an excellent 
agreement is found. 
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