
Turkish Journal of Computer and Mathematics Education                     Vol.12 No.9 (2021), 383-388 

 

383 

 

 

Research Article  

Free Flow on MHD Convention in the Presence of Radiation Parameter on Heat Source 

with Vertical Plates 

M.S.SrinivasaRao a, P. Naga Lakshmi Devi b and Nagasrisaihari Sunkara c 

 
a,cAssistant  Professor,Department Of Mechanical Engineering,VNR VJIET, Telangana, India  
bAssistant  Professor, Department Of Mathematics,VNR VJIET, Institute of Aeronautical Engineering (A) 

Telangana, India  

 

Article History: Received: 10 January 2021; Revised: 12 February 2021; Accepted: 27 March 2021; Published 

online: 20 April 2021 

 
Abstract: This paper discusses the continuous impact of MHD free convection in the presence of radiation on an infinite 
vertical plate with heat source with reference to all important parameters which occur in field equations. The governing 

equations are built by the normal approximation of Boussinesq. The dilemma is addressed by means of disruption 
technologies. The results are obtained for tempo, temperature, amount of Nusselt and skin friction. The impacts of the 
magnetic parameter, prandtl, Grashof number, permeability parameter, source/sink parameter and radiation parameter are 
addressed and displayed with graphs and tables. 

_____________________________________________________________________________________________________ 

Introduction  

Flow and heat transfer of HE magneto hydrodynamics over The slip flow region of an infinite vertical porous 

plate has Several uses, such as metal spinning, fibreglass, Production, drawing of wire, producing paper and 

many others. In recent years, MHD flow concerns have arisen in light of its Important applications in the process 

of industrial development Plasma research, the oil sector, electric plants, etc.Clear reactors and boundary layer 

power cooling inAbout aerodynamics. Frequent MHD free convection fluid flowsIt occurs in the real universe. 

Passing liquids into the elastic mediumNow, a few days are of considerable importance and several scholars 

areAttracted by applications in the areas of science and science,Technology, specifically in the field of 

agricultural engineering,Awareness of groundwater supplies, engineering to explore theA moment of oil and 

water from natural gas from the oil reservoirs. 

In Porous Media Travel, the traditional solutionModeling was developed to replicate the decrease in pressure 

around theUsing the Darcy linear model, the porous regime. This, essentially,Adds an external body energy to 

the boundary layer of momentumUh. Equation. Thermal radiation heat transfer is supposed to be moreIt was 

necessary and concerned with the application of room, power,Technical innovation, nuclear power stations, gas 

turbines, rockets,Satellites and so forth. It is predominantly in astrophysics and geophysics,Interstellar systems, 

related to the study of stellar and solar structuresRadio propagation across the ionosphere, matter, etc. 

Thermal radiation and free radiation were studied by Mansour [1].The oscillatory movement past a vertical plate 

has convection impact.Heat transfer was researched by Vajravelu and Hadjinicolaou [2]The attributes of a 

viscous substance in the laminar boundary layerStretching over a linearity, constant with variable surfaceImpact 

of frictional heating and internal heating on wall temperatureGenerating fire. Soundalgekar[3] worked with 

hydro-magnetic tools.The normal movement of convection flows across a vertical surface. [4] Helmy [4]MHD 

researched unstable free convective flow past aA porous vertical layer. Heat examined by Hossain et al. 

[5]Transfer reaction of free convective flow of MHD along aVertical plate to surface oscillation in temperature. 

To Kim [6]Anunsteady MHD convective heat transfer was developed after aSemi-infinite vertical porous vector 

travelling layerAspiration. Numerically studied by El-Naby et al.[7]Radiation effects on unsteady 

magnetohydrodynamics (MHD)Free-convection flows past a vertical, semi-infinite plate ofIn the presence of 

transversal, variable surface temperatureMagnetic field uniform. The free analysis was studied by Zhang et 

al.[8]. 

Effects of convection on a hot vertical plate that has been exposed to aImpact of radiation on Unsteady Free 

MHDPast in an Endless Vertical Plate Convection FlowPeriodic Heat Source oscillation. The effects of radiation 

on a dysfunctional free stateConvective flow by a porous medium bounded by a porous mediumThe variable 

wall temperature oscillating plate has beenAnalyzed by [9]. Chandrakala et al.[10] have been studying theThe 

impact of radiation on a semi-infinite vertical plate flowUniform heat flux in the presence of magnetic transverse 

fluxfield. The thermal survey was analysed by Chandrakala et al.[11]Radiation results of a river of MHD past an 

endless vertical verticalIn the form of a transverse magnetic field, the oscillating plateThe boundary layer of 

steady flow was considered by Kumar[12]. 

Heat transfer of a viscous incompressible fluid attributable to a viscous incompressible fluidIn the presence of a 

stretching plate with a viscous dissipation effect,Magnetic Field Switch. The unsteady movement of free 

convection onA continuously heated vertical oscillating porous plate hasResearched by [13]. The dilemma of the 

impact of dissipation onNonlinear MHD movement and transmission of heat past a porous surface[14] has been 

studied with prescribed heat flux. The free onesConvective flow past an endless vertical flow initiated 
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impulsivelyPlate in the presence of thermal flux of standardised heat fluxRadiation and magnetic impact when 

taking into account the porosity ofThe fluid bed [15] has been investigated.  

Impact of TheUnsteady MHD free radiation trapped in a porousOscillatory heat flux medium [16] has been 

studied.The radiation effects of MHD were studied by Senapati et al. [17]Past an oscillating hot vertical, free 

convective heat transferA porous medium board. Ahmad et al. [18] have researchedFlow of MHD over porous 

layer stretching and for magnetoFlow over a stretching layer of hydrodynamic stagnation point.MHD flow and 

heat have been considered by Ahmad et al. [19]Move over a stretching/shrinking mechanism into a porous 

mediumSurface of aspiration. Sai et al.[20] have examined dysfunctionalFree convective flow of MHD past an 

endless porous verticalPlate in the presence of thermal flux of standardised heat fluxWith radiation.It is 

suggested in the present review to research the unsteadyIn an endless wave, the results of MHD free convection 

flow pastIn the presence of radiation, a vertical plate with a heat source.  

Using dimensionless governing equations, they are solved by means ofTechnique of perturbation. Results 

are seen graphically andParameter values of functional values were addressed quantitatively forInterest 

from a physical perspective. 

II. FORMULATION OF THE Issue 

Let us consider the unstable free two-dimensional laminar free The movement of a viscous, incompressible 

convection boundary layer Former fluid conducting electrically in an endless vertical plate With the origins of 

heat in the presence of radiation held at constant Temperature temperature T ′ And the fluid has a volumetric 

internal rate of Generation of Heat. The x-axis is centred on the plate in the The vertical orientation and y-axis of 

the plate are natural. With electrical The pressure field B is added in the y-direction. It is believed that The 

external field is zero, because of the electrical field, too. It neglects the polarisation between charges and Hall 

results. Incorporating the estimate of Boussinesq into the The regulating equations of continuity, the boundary 

plate,Momentum and energy are given by [21]-[25], respectively, 
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RESULTS AND DISCUSSION  

The system of ordinary (12)-(13) differential equations ofBoundary constraints (11) was analytically solved by 

the use ofThe Technique of Disruption. To have a physical view ofThe concern is that numerical analyses are 

performed forSeparate oscillating frequency value, Prandtl number,Grashof number, magnetic parameter, 

parameter for the source/sink,Time, Parameter of Radiation and Parameter of Permeability forProfile for 

velocity, profile for temperature. 

 The impact of parametersThe characteristics of the flow were Gr, Pr, M, R, S, K, , t,In Figs, offered. 1-10 and 

Tables I and II, respectively.Fig. 1 demonstrates the influence of the velocity parameter on velocity atEvery fluid 

point where Pr = 0.71, R = 1, S = 1, M = 0.1, K =1, Gr = 4, and t = 2. The velocity is observed to decline withAn 

rise in the oscillating frequency at some fluid phase.         

 

 
Fig. 1 Effect of 𝜔 on velocity profile, when Pr = 0.71, R = 1, S = 1, M = 0.1, K =1, Gr = 4, 𝜀 = 0.001, t = 2 

 
Fig. 2 Effect of K on velocity profile, when 𝜔 = 0.5, Pr = 0.71, R = 1, S = 1, M = 0.1, Gr = 4, 𝜀 = 0.00, t = 2 
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Fig. 3 Effect of S on velocity profile, when 𝜔 = 0.5, Pr = 0.71, R = 1, K = 1, M = 0.1, Gr = 4, 𝜀 = 0.001, t = 2 

 
Fig. 4 Effect of R on velocity profile, when 𝜔 = 0.5, Pr = 0.71, S = 1, K = 1, M = 0.1, Gr = 4, 𝜀 = 0.001, t = 2 

 
Fig. 5 Effect of M on velocity profile, when 𝜔 = 0.5, Pr = 0.71, S = 1, K = 1, R = 1, Gr = 4, 𝜀 = 0.001, t = 2 
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Fig. 6 Effect of Pr on velocity profile, when 𝜔 = 0.5, M = 0.1, S = 1, K = 1, R = 1, Gr = 4, 𝜀 = 0.001, t = 2 

E 

Fig. 7 Effect of on𝜔 temperature profile when, Pr = 0.71, R = 0.05, S = 1, 𝜀 = 0.001, t = 2 

 
Fig. 8 Effect of S on temperature profile when, Pr = 0.71, R = 0.05, 𝜔 = 0.5, 𝜀 = 0.001, t = 2 

 
Fig. 9 Effect of Pr on temperature profile when, S = 1, R = 0.05, 𝜔 = 0.5, 𝜀 = 0.001, t = 2 
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Fig. 10 Effect of R on temperature profile when, S = 1, Pr = 0.71, 𝜔 = 0.5, 𝜀 = 0.001, t = 2 

 

CONCLUSION 

In this article, we addressed the impact of radiation on the In an eternal longitudinal vertical river with chaotic 

MHD free convection flow past A plate with a source of heat was examined. The controlling ones For the 

velocity field & temperature, equations are solved by Using the methodology of perturbation in terms of 

dimensionless About criteria. The following findings are outlined in this analysis: 

i. The pace increases with a rise in the porous The Parameter Parameter (K). 

ii. For a rise in oscillations, the velocity decreases Frequency, parameter suction (S), parameter radiation 

Number (R) &Prandtl (Pr).  

iii. The velocity reduces and then rises near the plate and Away from the plate for a magnetic boost The 

Parameter Parameter (M). 

iv. With changes in the suction, the temperature decreases Parameters (S), amount of Prandtl (Pr), oscillating 

parameters & Parameter of radiation (R). 

v. With the rise in suction, skin pressure improves. Parameter (S) & Number (Pr) of Prandtl, Parameter of 

Radiation (R), magnetic (M) parameter, porous (K) parameter & frequency. 

vi. The sum of Nusselt rises with the rise of Parameter for radiation (R) & parameter for oscillating  

vii. The sum of Nusselt decreases with the growth of Parameters for suction (S) & number for Prandtl (Pr) and 

Grashof Thermal Number (Gr). 

With the growth of oscillation, skin friction decreases. 
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