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In this paper, we demonstrate that the previously reported effect of the transverse magnetic field on a 
steady mixed convective heat and mass transfer flow of an incompressible viscous fluid past an infinite 
vertical isothermal porous plate considering the induced magnetic field with viscous and magnetic 
dissipations of energy by Zueco and Ahmed (2010) [Appl. Math. Mech. -Engl. Ed. 31(10), pp. 1217-1230] 
has some major flaws. We show that the results included in the paper by Zueco and Ahmed (2010) are 
incorrect both from a theoretical and practical point of view. 
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INTRODUCTION 
 
In the paper "Combined heat and mass transfer by mixed 
convection magnetohydrodynamic (MHD) flow along a 
porous plate with chemical reaction in presence of heat 
source" by Zueco, J. and Ahmed, S., 2010, [Appl. Math. 
Mech. -Engl. Ed. 31(10), pp. 1217-1230], the steady 
mixed convective magnetohydrodynamic (MHD) flow of 
an incompressible viscous electrically conducting fluid 
past an infinite vertical porous plate taking into account 
the induced magnetic field has been studied. Results 
have been presented for the case of air at 20°C with 
Prandtl numbers of 0.71. However, there are fundamental 
errors in this paper and the presented results do not have  

any practical value. This argument is explained below: 
 
(1) On page number 1219, it is assumed that “the 
magnetic Prandtl number is greater than the Hartmann 
number” but in Figures 2, 4 and 5, Prandtl number (Prm )= 
Hartmann number (M)=0.1 and in Figures 6 to 9, M > Prm 
(M=0.25, 0.5 and 0.75 while Prm =0.1), which are 
conflicting with its original assumption. 
(2) On page number 1223, it is mentioned that "since Ec 
< 1 for all the incompressible fluids". However, on page 
number 1227 to 1228, the values of Ec are taken 0.5, 1.0 
and 1.5 in Figure 8. 

 

*Corresponding author. E-mail: bhupen_1402@yahoo.co.in 

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons 

Attribution License 4.0 International License 

http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US


414          Int. J. Phys. Sci. 
 
 
 
(3) The important new thing in this work is the 
assumption that the electrically conducting fluid induces a 
new magnetic field, however, the importance of the 
induced magnetic field depends on the magnetic 
Reynolds number which is defined as follows (Davidson, 
2006): 
 

ulRm  ,                                                       (1) 

 

where, µ is the magnetic permeability,  is the fluid 
electrical conductivity, u  is the characteristic velocity of 

the flow, and l  is the characteristic length scale. When 

the magnetic Reynolds number is much smaller than 
unity (Rm << 1) the induced magnetic field is negligible 
and the imposed external magnetic field is unaffected by 
the moving conducting fluid (Davidson, 2006). 

In most laboratory experiments or industrial processes 
Rm is very low, usually less than 10

-2
 (Knaepen et al., 

2003). In contrast, when the magnetic Reynolds number 
is equal to or greater than unity (Rm >> 1) the induced 
magnetic field is important and should be taken into 
account. Indeed certain applications, such as advanced 
schemes for the control of magnetogasdynamic flows 
around hypersonic vehicles, involve values of Rm of the 
order 1 to 10 (Knaepen et al., 2003).  

In the above work, the authors took into account the 
induced magnetic field without any reference to the 
magnetic Reynolds number which is the one of the 
suitable criterion otherwise. Let us calculate here Rm for 
air at 20°C. Air electrical conductivity at 20°C is 310

−15
 

to 810
−15

 
−1

m
−1 

(Pawar et al., 2009), whereas air 
magnetic permeability is 1.25710

−6
 Vs /Am, 

(Magnabosco et al., 2006). For a typical velocity u =1.0 

m/ s and a typical length scale l =0.1 m, the magnetic 

Reynolds number (dimensionless) is: 
 

Rm  3.8  10
−22

                                                             (2)    
       
Instead of using the above magnetic Reynolds number, 
the authors used the parameter Prm named as Magnetic 
Prandtl number (dimensionless) (Sharma, 2012), 
 

mPr ,                                                         (3) 

 

Where,  is the fluid kinematic viscosity. All the presented 
results are for air corresponding to Prm =0.1 to 2.  

Let us calculate the Prm for air at 20°C. The air 
kinematic viscosity at 20°C is 1.82710

-5
 m

2
/s (Hughes 

and Young, 1966) and we have 
 

Prm  6.910
−16

                                                         (4)    
 
 
 
 

 
 
 
 
CONCLUSION 
 
For the fluid (air), the magnetic Reynolds number as well 
as the magnetic Prandtl number is very small and 
completely different from the values used in the results. 
Air cannot induce a significant magnetic field and the 
results presented in the paper under consideration do not 
have any practical value. Taking the above arguments 
into perspective, it is clear that the results included in the 
paper by Zueco and Ahmed (2010) are wrong both from 
a theoretical and practical point of view. 
 
 
Conflict of Interest 
 
The authors have not declared any conflict of interest. 
 
 
REFERENCES 
 

Davidson PA (2006). An Introduction to Magnetohydrodynamics, 
Cambridge University Press, Cambridge. 

Hughes WF, Young FJ (1966). The electromagnetodynamics of fluids, 

John Willey and Sons, New York. 
Knaepen B, Kassios S, Carati D (2003). MHD turbulence at  moderate 

magnetic Reynolds number, Center for Turbulence Research. Ann. 

Res. Briefs pp. 449-460. 
Magnabosco I, Ferro P, Tiziani A, Bonollo  F (2006). Induction heat 

treatment of a ISO C45 steel bar: Experimental and numerical 

analysis. Computational Mater. Sci. 35:98–106.  
http://dx.doi.org/10.1016/j.commatsci.2005.03.010 

Pawar SD, Murugavel P, Lal DM (2009).  Effect of relative humidity and 

sea level pressure on electrical conductivity of air over Indian Ocean. 
J. Geophys. Res. 114.  D02205. 
http://dx.doi.org/10.1029/2007JD009716 

Sharma BK (2012). Comment on “fluctuating hydro-magnetic natural 
convection flow past a magnetized vertical surface in the presence of 
thermal radiation” paper by M. Ashraf, S. Asghar, and M. A. Hossain 

[Thermal Science, 2012, OnLine-First Issue 00:4-45: 
doi:10.2298/TSCI110805045A]. Thermal Sci. 16:1255-1256. 
http://dx.doi.org/10.2298/TSCI110805045A 

Zueco J, Ahmed S (2010). Combined heat and mass transfer by mixed 
convection MHD flow along a porous plate with chemical reaction in 
presence of heat source, Appl. Math. Mech. Engl. Ed. 31(10):1217-

1230. 

http://dx.doi.org/10.1016/j.commatsci.2005.03.010
http://dx.doi.org/10.1029/2007JD009716
http://dx.doi.org/10.2298/TSCI110805045A

