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1. INTRODUCTION 

The rotating viscous flow equation yields a layer known as Eckman boundary layer after the Swedish 

oceanographer Eckman who discovered it. The motion of rotation fluids enclosed with in a body or 

vice versa, was given by Greenspan [22], discussed these problems relating to the boundary layers and 

their interaction in rotating flows and gave so many examples relating to such interaction. Several 

Researchers [Mahendra Mohan [36] Mahendra Mohan and Srivastava [37], Rao et.al. [44] 

,Sarojamma and Krishna [47],Krishna et.al. [31], Seth and Ghosh [49], Agarwal and Dhanpal [2], 

Ghosh [20], El-Mistikawy et.al. [19], Hazim Ali Attia [26], Circar and Mukherjee [16] 

,Balasubramanyam [10] and Madhusudhana Reddy [33] ,Singh and Mathew [53] ,Madhavilatha et 

al[32] ,Sukanya et al[59]] have discuss effect of rotation on convective heat transfer in different 

configuration under varied conditions. 

Rajasekhar et. al. [45] have analysed the effect of Hall current, thermal radiation and thermo-diffusion 

on convective heat and mass transfer flow of a viscous rotating fluid past a vertical porous plate 

embedded in a porous medium. Jafarunnisa [28] has discussed the effect of thermal radiation and 

thermo diffusion on unsteady convective heat and mass transfer flow in the rotating system with heat 

sources. Alam et. al. [4] have discussed the steady MHD combined heat and mass transfer flow 

through a porous medium past an infinite vertical plate with viscous dissipation and joule heating 

effects in a rotating system. Srirangavani [56] has considered the effect of thermo-diffusion on 

convective heat and mass transfer flow with radiation absorption. Jayasudha et al [29] have analysed 

the effect of thermo-diffusion on convective heat and mass transfer flow of viscous electrically 

conducting fluid in a vertical rotating plate in the presence of transverse magnetic field. 

The effect of thermo diffusion, thermal radiation on convective heat and mass transfer in a rotating 

fluid have been investigated by several researchers [1, 5, 12, 28, 29,30, 32, 33, 40, 54, 56, 57, 59, 62]. 

On the other hand, an unsteady squeezing flow of an electrically conducting fluid occurs in many 

engineering and industrial applications such as lubrication, food industries, transient loading of 

mechanical components, power transmission, polymer processing, compression and injection 

modelling. The squeezing flow of a fluid was first introduces by Stefan [58], Following this work, 

many researchers have investigated such flow with different aspects. Numerical solution for a fluid 
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Abstract: We study effect of Hall current on the three-dimensional squeezing flow of an electrically 

conducting in a rotating channel and its heat and mass transfer characteristics. The governing equations are 

reduced to set of ordinary differential equations and then numerically solved by employing Runge-Kutta-

Fehlberg fourth-fifth order method. Effect of pertinent parameters on velocity, temperature and concentration 

fields is examined through the plots. Skin-friction coefficients, Nusselt number and Sherwood number for 

different variations are studied numerically. 
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film squeezed between two parallel plane surfaces have been reported by Hamza and Macdonald [24]. 

Domairry and Aziz [18] studied the squeezing flow of viscous fluid between parallel disks with 

suction or blowing analytically. Heat and mass transfer in the unsteady squeezing flow between 

parallel plates is analyzed by Mustafa et al [39], Hamza [23] discussed the effect of suction and 

injection on the squeezing flow between parallel plates. It is noted that very little attention has been 

given to study the three-dimensional flow in a rotating channel. Munawar et al [38] studied the three-

dimensional flow in a rotating channel of lower stretching sheet in the presence of MHD effects. The 

mathematical equations are modelled with the help of Navier-Stokes equation and then they are 

solved numerically. Hayat et al [25] have discussed an unsteady mixed convection three-dimensional 

squeezing flow of an incompressible Newtonian fluid between two vertical parallel planes. Mahantesh 

et al[34] have discussed the heat and mass transfer effects on the mixed convective flow of chemically 

reacting nanofluid past a moving / stationary vertical plate. Mahanthesh et al[34] have studied mixed 

MHD convection squeezing three-dimensional flow in a rotating channel filled with 

nanofluid.Sreevani(57a) has discussed the effect of squeezing  on MHD convective heat and mass 

transfer flow of a rotating fluid in a vertical channel 888888888888.Kalpana et al(30a) have studied 

mixed convection squeezing three-dimensional flow in a rotating channel with thermal radiation and 

heat sources. A few recent studies [3-14] regarding MHD heat and mass transfer with different 

physical conditions. 

The radiative heat transfer has encountered a variety of applications such as nuclear power plants, gas 

turbines and propulsion devices for space vehicles, missiles and aircraft. Additionally, heat and mass 

transfer under the influence of chemical reaction has also attracted considerable attention of many 

authors due to their wide range of applications.Keeping this in view, conjugate heat and mass transfer 

flow past a vertical permeable plate with thermal radiation and chemical reaction is investigated by 

Pal and Talukdar[43]. They found that, the thermal radiation and chemical reaction effect decreases 

the velocity and concentration profiles.Numerical investigation of heat and mass transfer of an 

electrically conducting fluid over aa moving surface with first order chemical reaction effect is carried 

out by Chamkha[15]. Uwanta and Omokhuale[61]  have analysed the influence of radiation and 

chemical reaction effect on heat and mass transfer of a viscoelastic fluid in a fixed plane. The 

combined effects of radiation and chemical reaction on the MHD free convection flow of an 

electrically conducting viscous fluid over an inclined plate have been studied by Aly et al [6] and have 

obtained a closed form solution by employing Laplace transform technique. Das et al [17] have 

discussed the effect of radiation on unsteady free convective heat and mass transfer flow using 

Laplace transform method. Several attempts have been made to analyse the effect of thermal radiation 

and chemical reaction under different physical situations [Seth et al[49], Das[17], 

Muthucumaraswamy[41], Makinde[35], Gireesha[21], Turkyilmazoglu[60], Sheikholeslami[52], 

Nanda et al[42,Pal et al[43, Seth et al[50, Seth et al [51], Soundalgekar et al [55]]. 

In this paper, we study effect of Hall current on the three-dimensional squeezing flow of an 

electrically conducting in a rotating channel and its heat and mass transfer characteristics. To the best 

of author’s knowledge, such study has not received attention in the engineering sciences literature 

thus far. The governing equations are reduced to set of ordinary differential equations and then 

numerically solved by employing Runge-Kutta-Fehlberg fourth-fifth order method. Effect of pertinent 

parameters on velocity, temperature and concentration fields is examined through the plots. Skin-

friction coefficients, Nusselt number and Sherwood number for different variations are studied 

numerically. The authors have hope that the results obtained in the present study not only provide 

useful information for applications, it also serves as a complement to the previous studies. 

2. MATHEMATICAL FORMULATION 

Consider an unsteady three-dimensional squeezing flow of an electrically conducting incompressible 

viscous fluid in a vertical rotating channel. The plane positioned at y = 0 is stretched with velocity Uwo 

= ax/(1 –  t) in x-direction and maintained at the constant temperature T0 and concentration Co. The 

temperature at the other plane is Th and located at a variable distance . In negative 

y-direction, the fluid is squeezed with a time dependent velocity 

. The fluid and the channel are rotated about y-axis with angular 

velocity . The transverse magnetic field is assumed to be variable kind 



Effect of Hall Current on Mixed Convection Squeezing Three-Dimensional Flow in a Rotating Channel 

with Thermal Radiation and Heat Sources   

 

International Journal of Scientific and Innovative Mathematical Research (IJSIMR)                     Page | 42 

 and it is applied along y-axis. The fluid is sucked/injected from the plane located 

at y = 0 as shown in figure 1.The strength of the heat source Q and chemical reaction parameter kc are 

assumed to be  The magnetic Reynolds number is assumed to be small thus 

induced magnetic field is negligible. In addition, effects viscous dissipation and Joule heating are 

neglected. 

Under those assumptions, the governing equations for the velocity, temperature and Concentration  

fields in the presence of internal heating source/sink and Hall effects are given by [Hayat et al 2015, 

Munawar et al 2012]. 

 

Fig1. Flow configuration and coordinate 

                                  (2.1)  

  (2.2) 

                                           (2.3) 

                                          (2.4) 

                                    (2.5) 

                                                 (2.6) 

where u, v and w are velocity components along x,y and z  directions respectively, p is pressure. B0 is 

the magnetic field,  is the electrical conductivity, g is the magnitude of acceleration due to gravity,  

is characteristic parameter with the dimension of reciprocal of time t and t < 1. T is temperature of 

the fluid ,C is the concentration,kc is the chemical reaction coefficient,Q0 is uniform volumetric heat 

generation/ absorption; here Q0<0 and Q0 > 0 are respectively corresponds to internal heat absorption 

and generation,Dm is the molecular diffusivity,Tm is the mean fluid temperature,KT is the thermal 

diffusion ratio, nf is effective density of the nanofluid, nf = nf / nf is effective kinematic viscosity of 

the nanofluid, kf and (Cp) are thermal conductivity and heat capacity of the fluid respectively.f is the 

density of base fluid, f is the dynamic viscosity of the base fluid, (Cp)f is the heat capacity of the 

base fluid, kf is the thermal conductivity of the base fluid The approximate boundary conditions for 

the present problem are; 

 
 at y = 0                                        (2.7) 

 
 at y = h(t)                                          (2.8)                                                                                               

where . Here V0 is 

constant, Vw0 < 0 corresponds injection whereas Vw0 > 0 corresponds wall suction. 
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To reduce the governing equations into a set of similarity equations, introduce the following similarity 

transformations [Munawar et al 2012]. 

 

                                                                 (2.9) 

where a suffix  denote the differentiation with respect to  and vf is the kinematic viscosity of the 

fluid. Using the above transformations (2.9), the equation (2.1) is automatically satisfied, while the 

equation (2.2) – (2.5) are respectively reduces to the following nonlinear ordinary differential 

equations; 

 

                                                                                                                                 (2.10) 

                                             (2.11) 

                        (2.12) 

.              (2.13) 

              (2.14) 

Reduced boundary conditions are; 

f = 1,   f = S,     g = 0,    = 0,C=0 at  = 0  

f = 0,   f = ,   g = 0,    = 1 ,C=1 at  = 1               (2.15) 

where   

 = / is the squeezing parameter,  R =  / is rotation parameter,  is magnetic 

parameter,  Gr = G / Re2 is mixed convection parameter,   is Grashaf 

number,  Re = xUw0 / vf is Reynolds number,   is the buoyancy ratio,Pr = (cp)f / kf is 

the Prandtl number,      is the Schmidt number,  is the Soret parameter ,  

is the chemical reaction parameter,,Q = Q0 / (Cp)f  is heat source / sink parameter  is 

the radiation parameter and S = Vw0 / h is suction / injection parameter. 

It is important to mention that,  = 0 represents plates are stationary,  > 0 corresponds to the plate 

which is located at y = h(t) moves towards the plate which is located at y = 0 and  <0 corresponds to 

the plate at y = y(t) moves apart with respect to the plate at y= 0. 

Now in order to reduce the number of independent variables by cross differentiation; the set of 

equations (2.10)-(2.13) takes the following form; 

 
                                                               (2.16) 

                                    (2.17) 

                                                           (2.18) 

                                                              (2.19) 
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For engineering and industrial point of view, one has usually less interest in velocity and temperature 

profiles nature than in the value of the skin-friction and rate of heat transfer. Therefore expression for 

the local skin-friction coefficient and the local Nusselt number at both the walls are defined as; 

                                                    (2.20) 

                                      (2.21) 

                                                  (2.22) 

where xy is the shear stress , qxy is the heat flux, and  mxy is the mass flux which are given by 

                        (2.23) 

In view of equation (2.23) and similarity transformations (2.9); equations (2.20)-(2.22) will takes the 

following form; 

),0(Re *

0at,

*

0at, fCC yfyf == ==   

 

 (2.24) 

3. NUMERICAL METHOD AND VALIDATION 

A set of non-similar equations (2.16)-(2.19) are nonlinear in nature and possess no analytical solution, 

thus, a numerical treatment would be more appropriate. These set of ordinary differential equations 

together with the boundary conditions (2.15) are numerically solved by employing fourth-fifth order 

Runge-Kutta-Fehlberg scheme with the help of Maple. This algorithm in Maple is proven to be 

precise and accurate and which has been successfully used to solve a wide range of nonlinear problem 

in transport phenomena especially for flow and heat transfer problems. In this study, we set the 

relative error tolerance to 10-6. Comparison results are recorded in table 1 and are found to be in 

excellent agreement. The effects of development of the squeezing three-dimensional flow and heat 

transfer in a rotating channel for different values of squeezing parameter, rotation parameter, Hall 

parameter magnetic parameter, suction/injection parameter, mixed convection parameter, radiation 

parameter, Prandtl number and heat source/sink parameter. In the following section, the results are 

discussed in detail with the aid of plotted graphs and tables. 

Table1.  In the absence of Hall effects(m=0) the results are in good agreement with Kalpana et al [30a] 

Parameter Kalpana et al [30a] Present results 

x(1) z(1) Nu(1) Sh(1) x(1) z(1) Nu(1) Sh(1) 

R 0.5 4.34299 0.277668 -0.999983 -1.31302 4.34293 0.277666 -0.999980 -1.313002 

1.0 4.30684 0.833542 -0.999988 -1.31305 4.30686 0.833541 -0.999986 -1.31303 

1.5 4.23431 1.391062 -0.999993 -1.31311 4.23434 1.391063 -0.999991 -1.31309 

2.0 4.12494 1.951422 -0.999999 -1.31322 4.12496 1.951426 -0.999998 -1.31324 

Sr 0.5 4.34299 0.277668 -0.999983 -1.31301 4.34301 0.277666 -0.999987 -1.31303 

1.0 4.34292 0.277664 -0.999990 -1.31289 4.34290 0.277660 -0.999988 -1.31286 

1.5 4.34287 0.277660 -0.999994 -1.312788 4.34284 0.277656 -0.999993 -1.312783 

2.0 4.34322 0.277658 -0.999999 -1.312335 4.34323 0.277653 -0.999997 -1.312338 

Nr 0.5 4.34299 0.277668 -0.99996 -1.31302 4.34297 0.277665 -0.99998 -1.31301 

1.5 4.34302 0.277667 -1.0004 -1.31368 4.34300 0.277663 -1.00044 -1.31366 

3.5 4.34305 0.277665 -1.00088 -1.31431 4.34304 0.277662 -1.00083 -1.31430 

5.0 4.34313 0.277662 -1.00219 -1.31595 4.34316 0.277659 -1.00212 -1.31594 

  4.34299 0.277668 -0.999983 -1.31302 4.34296 0.277666 -0.99998 -1.31300 

0.4 3.67161 0.225586 -0.999977 -1.36765 3.67159 0.225580 -0.999973 -1.36765 

0.6 3.03904 0.177955 -0.999972 -1.42139 3.03902 0.177956 -0.999970 -1.42136 

0.8 2.41319 0.132139 -0.999968 -1.47682 2.41313 0.132135 -0.999965 -1.47679 
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We make an investigation of the three-dimensional squeezing convective flow, heat and mass transfer 

flow of an electrically conducting fluid in a rotating channel in the presence of internal heat 

generating heat source/sink. In our numerical simulation the default values of te\he parameters are 

considered as: M2=0. 5, Q=0.5. R=0.5, =0.5, Pr=0.71, Sc=1.3,Sr=05,=0.5.In order to analyse the 

effects of various pertinent parameters on velocity, temperature and concentration profiles, several 

graphs are plotted. 

Fig.2a-2d represent the effect of magnetic field on f,g, and C. It can be found from the profiles that 

the velocity component g reduces with increase in m in the entire flow region(fig.3b), while the axial 

velocity f  reduces in the right half (0,0.5) and enhances in the left half (0.5,1.0) of the 

channel(fig.2a). The thickness of the thermal and solutal boundary layers enhance with increase in m 

which results in a rise in the temperature and concentration in the flow region(figs.2c&2d). 

The influence of rotation parameter(R) on f,g, and C can be observed from the figs.2a-2d. The 

transverse velocity g reduces with increase in R. The temperature and concentration distributions 

experience an enhancement in the entire flow region with increase in rotation parameter (R). This is 

due to the fact thickness of the thermal and solutal boundary layers increase with R. 

Fgs.4a-4d show the influence of thermal radiation on f,g, and C. It can be seen from the 

profiles(figs.6a-6d) that there is a significant depreciation in the magnitude of the velocity component 

f and g in the presence of thermal radiation throughout the flow region. The radiation parameter is 

found to reduce the hydrodynamic boundary layers along x and y-directions. the presence of the 

thermal radiation is very significant on the variation of temperature. It is seen that the temperature 

increases rapidly in the presence of thermal radiation parameter throughout the flow region. This may 

be attributed to the fact that as the Roseland radiative absorption parameter R*diminishes the 

corresponding heat flux diverges and thus raising the rate of radiative heat transfer to the fluid causing 

a rise in the temperature of the fluid. The thickness of the thermal boundary layer also increases with 

increase in Nr(fig.4c). The effect of mass concentration can be seen from fig.4d. We find a 

depreciation in the concentration with a rise in Nr, owing to a fall in the thickness of the solutal 

boundary layer. 

Figs.5a-5d are plotted to illustrate the effect of heat source parameter (Q) on the flow variables.It can 

be seen from the profiles that the axial and transverse velocity components reduce in the flow region 

with increase in the strength of the heat generating source and enhances  in the case of heat absorbing 

source case.This may be attributed to the fact that in the presence of heat generating source,energy is 

absorbed in the flow region while in the case of heat absorbing heat source,energy is generating in the 

flow region.(figs.5a-5b). From figs.5c&5d we find that in the presence of heat generating 

source,energy is absorbed in the flow region,which results in a reduction in the temperature while in 

the presence of heat absorbing source,energy is generated which leads to an enhancement in the 

temperature.The effect of heat source parameter(Q) on  the concentration is to reduce C  with Q>0 

and enhance with Q<0 in the entire flow region(fig.5d). 

The effect of chemical reaction on f,g, and C can be seen from figs.6a-6d.It can be see from the 

fig.6a the axial velocity and transverse velocity enhances in the degenerating case and reduces in the 

generating case in the left half while in the right half of the channel ,the axial velocity reduces, 

transverse velocity enhances for >0 and for <0,the axial velocity enhances ,the transverse velocity 

reduces in the flow region(figs.6a&6b).The temperature and concentration reduce in the degenerating 

chemical reaction case and enhance in the generating chemical reaction case(figs.6c&6d).  

The effect of thermo-diffusion on f,g, and C is depicted in figs.7a-7d.It can be seen from the profiles 

that higher the thermo-diffusion smaller all the axial, transverse velocity components(figs.7a-

7b).From figs.7c&7d we find that a rise in Soret parameter(Sr) results in an increment in the thermal 

and solutal boundary layers thickness which leads to a rise in temperature and concentration in the 

entire flow region. 

Figs.8a-8d present the typical profiles namely,f ,g, and C respectively for different values of the 

squeezing parameter().From figs.8a&8b show that the magnitude of the axial velocity (f ) is an 

increasing function and the transverse velocity g is a decreasing function of  squeezing parameter. 

This implies that squeezing effect on flow field is accumulated by it An increase in  results in a 

reduction in the temperature and concentration (figs.8c&8d).                 
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The Skin friction components x,y, Nusselt number and Sherwood number on the walls (  

are exhibited in tables.2 for different parametric variations. An increase in Hall parameter(m)/rotation 

parameter(R) reduce x and enhances z on both walls . Higher the radiative heat flux larger the skin 

friction components on the right wall while on the left wall, x reduces, z enhances on the left wall. 

Lesser the molecular diffusivity larger the skin friction components x, z  on both the walls while 

larger x and smaller z on .The variation of skin friction components with heat source 

parameter(Q) shows that x, z enhances with increase in the strength of the heat generating source 

and depreciates with that of  heat absorption source at the left wall while on the right wall(=1), x, z  

increase with Q>0 and Q<0 .With respect to chemical reaction parameter( ),we find that x, z 

reduce at the left wall(=0) in both the degenerating and generating chemical reaction cases,while on 

the right wall(=1), x reduces and z reduces in the degenerating case,in generating case, x, z 

reduces. Higher the thermo-diffusion effect larger x and smaller z at the left wall while on the right 

wall, x, z enhances with increase in Sr.An increase in the squeezing parameter() smaller x and  z 

at both the walls. 
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The rate of heat transfer (Nu) and mass transfer (Sh) at  are shown in table.2. The rate of heat 

transfer reduces at the left wall and enhances at the right wall with increase in Nr. An increase in Hall 

parameter(m)/rotation parameter(R) reduces N u at both the walls. Higher the themo-diffusion 

effects/squeezing effects/smaller the thermo-diffusivity smaller Nu at the right wall(=0) and larger at 

the right wall(=1). When the molecular buoyancy force dominates over the thermal buoyancy force 

Nu reduces at the left wall and increases at the right wall irrespective of the directions of the 

buoyancy forces. An increase in Q>0/Q<0 reduces Nu at the left wall and enhances at the right wall 

while Nu at the right wall enhances .Also Nu reduces with >0 and enhances with <0 at the left wall 

while Nu reduces at =0,1.  

An increase in Sr enhances the rate of mass transfer(Sh) at the left wall (=0) and reduces at the right 

wall(=+1).Higher the Hall parameter(m) enhances Sh at the left wall and reduces at the right wall.Sh 

enhances at =0 and reduces at =1 with increase in rotation parameter( R ).The rate of mass transfer 

reduces at =1 and enhances at =0 with increase in Nr. Higher the strength of the heat 

generating/absorbing heat sources smaller the rate of mass transfer at both the walls.An increase in 

chemical reaction parameter(>0)reduces Sh at =0 and enhances at =+1 while a reversed effect is 

noticed in Sh with increase in <0. 

Table2. Skin friction(),  Nusselt Number (Nu) and Sherwood Number (Sh) at  = 0&1 

Parameter x(0) x(1) z(0) z(1) Nu(0) Nu(1) Sh(0) Sh(1) 

m 

 

0.5 -6.4908 4.90622 -0.20962 0.408574 -0.999819 -1.0001 -0.638017 -1.42464 

1 -6.40458 4.90374 -0.237239 0.446312 -0.999016 -1.00052 -0.638535 -1.4245 

1.5 -6.37383 4.90245 -0.224574 0.417362 -0.99982 -0.999985 -0.637515 -1.42529 

2 -6.37383 4.90245 -0.224574 0.417362 -0.999016 -1.00052 -0.638402 -1.42463 

R 

 

0.5 -6.4908 -6.4908 -0.200962 -0.209602 -0.999819 -1.00011 -0.638017 -1.42464 

1 -6.47338 -6.47338 -0.344238 -0.344238 -0.999017 -1.00052 -0.638861 -1.42414 

1.5 -6.43735 -6.43735 -0.508451 -0.508451 -0.999821 -0.999984 -0.637873 -1.42484 

2 -6.32977 -6.32977 -0.805523 -0.805523 -0.999016 -1.00052 -0.638458 -1.42428 

 

 

0.5 -6.4908 4.90622 -0.20962 0.408574 -0.999819 -1.0001 -0.638017 -1.42464 

1.5 -6.48929 4.90811 -0.209579 0.408616 -0.999015 -1.00052 -0.526842 -1.77103 

-0.5 -6.49272 4.90386 -0.209671 0.408521 -0.999823 -0.999982 -0.78557 -1.02414 

-1.5 -6.49328 4.90318 -0.209686 0.408505 -0.999019 -1.00052 -0.830787 -0.912426 

Sr 

 

0.5 -6.4908 4.90622 -0.20962 0.408574 -0.999819 -1.0001 -0.638017 -1.42464 

1 -6.4908 4.90622 -0.20962 0.408574 -0.999017 -1.00052 -0.639457 -1.4238 

1.5 -6.4908 4.90622 -0.20962 0.408574 -0.999821 -0.999984 -0.63823 -1.42481 

2 -6.49081 4.90622 -0.20962 0.408574 -0.999017 -1.00052 -0.640561 -1.42316 

Q 0.5 -6.4908 4.90622 -0.20962 0.408574 -0.999819 -1.0001 -0.638017 -1.42464 

1.5 -6.4908 4.90622 -0.20962 0.408574 -0.999198 -1.00016 -0.638734 -1.42457 

-0.5 -6.4908 4.90622 -0.20962 0.408574 -0.99964 -1.00035 -0.638199 -1.42434 

-1.5 -6.49079 4.90623 -0.20962 0.408574 -0.998655 -1.00125 -0.63926 -1.42323 

 

 

0.2 -6.4908 4.90622 -0.20962 0.408574 -0.999819 -1.0001 -0.638017 -1.42464 

0.4 -5.8317 4.24151 -0.1268 0.334284 -0.998942 -1.00068 -0.582606 -1.61266 

0.6 -5.21103 3.61529 -0.0512105 0.266393 -0.999675 -1.00029 -0.531981 -1.79862 

0.8 -4.5973 2.99583 0.0213556 0.201137 -0.998799 -1.00097 -0.486671 -1.98853 

Nr 

 

0.5 -6.4908 4.90622 -0.20962 0.408574 -0.999819 -1.0001 -0.638017 -1.42464 

1.5 -6.49079 4.90624 -0.20962 0.408574 -0.997411 -1.00159 -0.64068 -1.4228 

3.5 -6.4908 4.90622 -0.20962 0.408574 -0.999821 -0.999984 -0.638023 -1.42479 

5 -6.49076 4.90627 -0.209619 0.408575 -0.991815 -1.00536 -0.646847 -1.41815 

4. CONCLUSIONS 

The effect of rotation, Hall effects, thermo-diffusion, squeezing, thermal radiation and heat source on 

convective heat and mass transfer of an electrically conducting fluid in a vertical channel has been 

analysed. It is found that an increase in Sr, reduces f  & g, while squeezing parameter () enhances f  

and reduces g. The temperature and concentration enhance with Rotation and Soret parameter, 

reduces with squeezing parameter (). Higher the thermal radiation larger the temperature and smaller 

the concentration in the flow region. The Nusselt number enhances with R,Sr, and reduces with Rd, 

while the Sherwood number reduces with R,Sr and enhances with  on =+1. 
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