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 In present study, the entropy analysis for laminar MHD flow over a stretching sheet with variable heat 

flux in presence of heat source and constant suction is done. The flow is influenced by uniform 

transverse magnetic field. The PDE governing differential equations including continuity, momentum, 

and energy are reduced to ODE ones by similarity solution. Then, the ODEs are solved by applying the 

4
th
-order Runge-Kutta method. To validate, the result of this study and the published result are 

compared and the agreement is achieved. Bejan number is used as a design criterion parameter for a 

qualitative study about the cooling. The effects of suction parameter, heat source parameter, magnetic 

parameter, Prandtl number and heat flux parameter on dimensionless velocity and temperature, 

dimensionless entropy generation and Bejan number are shown in several plots. The results show that 

with increasing Prandtl number, suction, heat source parameter, magnetic parameters and parameters 

related to heat flux, the Bejan number is decreased, decreased, increased, decreased and decreased, 

respectively. The results of this research can be used for the increasing  the cooling in the surface in the 

coating. 
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Fig. 1 The water tank for cooling in quenching process [22] 
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Fig. 2 Schematic diagram of the problem [13] 
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Table 1 Comparison between the skin friction coefficient and wall 

temperature in present study with Anjali Devi's results [13] in - ςȟ 
Pr=0.71, n=2, a=1, B=0.05, ίό σ 

 ćÿ¹ Ĉõw¬ýv[13] ¾Ñw³ ĂÞõwÖù 

—π Ὂ π —π Ὂ π 
0.406670 -3.791287 0.406622 -3.7913 

 
Fig. 3 Comparison between the present study with Anjali Devi's results 

[13] in , Pr=0.71, n=2, a=1, - ςȟ B=0.05, su=3 
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Fig. 4 Validation for the entropy generation fluid over a flat plate inside 

boundary layer 
 ôîÉ4 ¢¸£ Ă´æÍ ¿v ć½Ā{Ý ówĊÅ ć¿¾ù Ăĉđ ½¹ ćºĊõĀ£ Ĉ~ÿ¾¤ýv Ĉ¬þÅ½w{¤Ýv 

4( ĈÅ½¾z ÿ ¦´z 

1-4(  ¾¤ùv½w~ ¡v¾Ċ§m£ ĈÅ½¾zsu 

 ôîÉ5  ¾¤ùv½w~ ¡v¾Ċ§m£ su ¾zBeII —– IὊ –I Ὂ – —ᴂ– ôîÉ$ 

 5(#äõvὛȟὛ  ÿὛ Ὓ  ôîÉ$5(½¹ #x,B=0.05 ,a=1  ,n=2 ,Pr=2.4 

 - ς ÈĉvÀåv wz )¢Åv āºÉ øĊÅ¾£ɖ  ½¹su  Ĉ£½v¾³ ć¿¾ù Ăĉđ IÌ¸Êù
½¹$ Pr>1 ć¿¾ù Ăĉđ ì¯Āí Ĉ£½v¾³  ºĉº~wý #¢Åv Ĉ¤Ý¾Å ć¿¾ù Ăĉđ ¿v ¾£

Ĉù  ¹½v¹ ¹Ā«ÿ ûwþ°úă Ĉ¤Ý¾Å ć¿¾ù Ăĉđ Ăí Ĉõw³ ½¹ I¹ĀÉ .[24] üĉv¾zwþz

 ÈĉvÀåv wzɖ I— – ȟ—–  ĈÆĊÕwþâù ÿ ĈíwîÖÍv Ĉ~ÿ¾¤ýv wĄþ£ ÿ āºÉ ¾æÍ

 ûºýwù Ĉéwz ôĊõ¹ Ăz Ὂ –ÿ Ὂ – Ĉù ºĊõĀ£  Ĉ~ÿ¾¤ýv Ă¬Ċ¤ý ½¹ )ºýĀÉ

£ Ĉ£½v¾³ ÿ ćºĊõĀBe  ĂÖzv½ è{Õ$32Ĉù ôĊù ¾æÍ Ăz ÿ Ă¤åwĉ Èăwí #  ºþí

.[24]  ¾¤ùv½w~ ÈĉvÀåv wzsu  ½¹ɖ  Èăwí Ĉ£½v¾³ ć¿¾ù Ăĉđ ¢ùw¸Ñ I¢zw§
Ĉù  ºzwĉ .[8]ăwí Ĉĉwù¹ ûwĉ¹v¾ñ èöÖù ½ºéćºĊõĀ£ Ĉ£½v¾³ Ĉ~ÿ¾¤ýv ÿ Ă¤åwĉ È 

 

h

q
(h
)

0 0.5 1 1.5 2 2.5 3
0

0.1

0.2

0.3

0.4

Present study

Anjali Devi[13]

Frame 001 ¼03 Jul 2017 ¼

h

S

0.5 1 1.5 2 2.5

0.0002

0.0004

0.0006

0.0008
Present study

A. Malvandi [24]

Frame 001 ¼03 Jul 2017 ¼



  

ë¾´¤ù ¢¸£ Ă´æÍ ćÿ½ ĈÆĊÕwþâù ówĊÅ ĈĄzwÊ£ ô³: ìþ· ºþĉj¾å ĈæĊí ĈÅ½¾z ¢Ą« ā¹wÅ óºù ìĉ ¢zw§ Èîù wz āv¾úă ±ĀÖÅ ć½wí ûwĉÀîõ ôĊÝwúÅv ÿ ûv¿ÿ¾å øĉ¾ù 

 

 ¾Ċ£ IÃ½ºù ìĊýwîù ĈÅºþĄùρσωφ ā½ÿ¹ Iρχ ā½wúÉ Iτ στυ 
 

 
(a) 

 
(b) 

Fig. 5 (a,b) Effect of su parameter on Be ȟὊ –ȟὊ –ȟ —–ȟ— –, 

S,Ὓ and Ὓ  Ὓ  in Pr=2.4, n=2,a=1, B=0.05,   - ς 
ôîÉ5 (  xIäõv¾¤ùv½w~ ¾§v su  ¾zBeII —– IὊ –I Ὂ – —ᴂ– ὛȟὛ  ÿ 

Ὓ Ὓ ½¹,B=0.05 ,a=1  ,n=2 ,Pr=2.4   - ς 
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Fig. 6 (a,b) Effect of   -  parameter on Be, Ὂ –ȟὊ –ȟ—– 

ȟ— –ȟS,Ὓ and Ὓ  Ὓ  in Pr=2.4, n=2,a=1, B=0.05,su=3 
 ôîÉ6( xIäõv ¾¤ùv½w~ ¾§v  -   ¾zBeII —– IὊ –I Ὂ – —ᴂ– ὛȟὛ  ÿ

Ὓ Ὓ  ½¹,B=0.05 ,a=1 ,n=2 ,Pr=2.4 su=3 
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Fig. 7 (a,b) Effect of Pr  parameter on BeȟὊ –ȟὊ –ȟ—–ȟ— ʂ, 

ȟS,Ὓ and Ὓ  Ὓ  in su=3, n=2,a=1, B=0.05,   - ς 
 ôîÉ7(  xIäõv ¾¤ùv½w~ ¾§v Pr¾z BeII —– IὊ –I Ὂ – —ᴂ–  ὛȟὛ ÿ 

Ὓ Ὓ ½¹,B=0.05 ,a=1 ,n=2 ,su=3   - ς 
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Fig.8 (a,b) Effect of n parameter on Be, Ὂ –ȟὊ –ȟ—–ȟ— –,S,Ὓ 

and Ὓ  Ὓ  in su=3, Pr=2.4,a=1, n=2,   - ς 
 ôîÉ8(  xIäõv ¾¤ùv½w~ ¾§vn  ¾zBe  IὊ – IὊ – I—– I— – I ὛȟὛÿ 
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