December

2012 IJESM Volume 1, Issue 1 ISSN: 2320-0294

HEAT TRANSFER IN THREE DIMENSIONAL HYDROMAGNETIC FLOWS
ALONG A POROUS INFINITE PLATE IN THE PRESENCE OF VISCOUS
DISSIPATIVE HEAT

1. DR.SHASHI PRAKASH RAI
Deptt. of Physics V.K.S.U Ara
2. DR.SANJEET KUMAR
Deptt.of Physics
YSNM College, Daltonganj
Abstract

An assessment of heat transfer in a viscous, incompressible fluid flow along a continuous
porous plate is presented when the plate is exposed to a previous step of sinusoidal power.
Such gravitational motion causes the flow field to become three-dimensional. The
interpretations for the flow and temperature fields are obtained by a series correction
structure. Viscous dissipation is found at the boundary of the discussion considering the more

dominant path of heat that diffuses or lowers the temperature in the boundary layer.

The issue of laminar flow control has become fundamental of late especially in the field of
aeronautical eventing, which is anticipated by its application to reduce drag and consequently

also encourage vehicle power to dominate.
Nomenclature:

p’ = pressure
p = dimensional pressure
Pr = Prandtl number

y'=Suction Parameter
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INTRODUCTION

Boundary layer attraction is one of the robust systems to reduce the drag coefficient
integrating the Goliath energy phenomena. This technique allows the decelerated fluid
particles in the boundary layer to be ejected through openings or cuts in the wall inside the
body and may surrender or fail to appropriately change from laminar to wild flow which

causes an expansion of the drag coefficient. It is made

Dube et.al focused on flow and heat transfer along a plane porous wall, moving from
sinusoidal power. As the speed of such lightning is increased towards the proper flow by the
scattering expectation, the flow in the boundary layer becomes three-dimensional. Given the
viscous dispersion in their survey, the heat is acquitted. Nevertheless, there are different
authentic situations where heat considering viscous diffusion is accessible in the sub-flow of
an incompressible viscous fluid. Similarly, viscous dissipative heat due to high mantle

number fluid is also commonly present in dormant new growth.

A three-dimensional MHD flow with heat and mass transfer of a viscous, incompressible,
systematic fluid through a quasi-infinite porous medium, viscous dissipation heat and planned
reaction is considered inside the view. The porous medium is bound to a continuous porous
level surface, which is kept at a uniform temperature. Cross flow (pull) motion at the surface
is assumed to be apparent. A similar drawing in area is normally applied to the wavy surface.
The causes of motion, temperature and passion are derived using a perturbation system based

on fundamental boundary conditions.

More recently, the potential use of MHDs has been to influence the flow of an electrically
conducting fluid with the decisive objective of overheat protection, containment, lift and
control. Model assessments on the effects of the enchanting field on flow through a porous

medium have been done by some very educated experts.

The compound reaction can be set up as either a heterogeneous or homogeneous cycle. It
depends on whether they occur at a connection point or as a single phase quantum response.
In various material handling cycles, there is a mixed reaction between another mass and the

fluid in which the plate moves.
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Muthukumaraswamy et al. focused on the effect of compound reaction on sketchy MHD flow
through a casually introduced quasi-massive vertical plate. The effect of matter reaction on a
weak hydro-enchanting free convection and mass transfer flow past an infinitely oblique

porous plate is numerically concentrated.

Khan et al. focused on the issues of three-dimensional flow by considering the different flow
limits that go into the issue. Before long, no consideration has been given to the issue of
three-dimensional hydro acoustic flow with heat and mass transfer in the presence of a
planned reaction. Hence forth, the purpose of this paper is to focus on three-dimensional
MHD flow with heat and mass transfer through a porous medium with unpredictable

reduction and compound reaction.

Nano fluids are made by colloidal suspension of nano-sized particles in a base fluid. The
nano particles are typically made of metals, oxides, carbides, or carbon nano tubes. For
example, the base liquids are taken as water, ethylene, glycol, oil and others. This obviously
has various enormous volumetric properties of nano fluids, for example, enhanced heat
transfer and increased speed of nano fluids. Advances in the rationality and performance of
coolants are conventional in various fields, for example, equipment, power generation,

vehicles, orchestrating and modern structure, etc.

The thermal conductivity of standard base fluids is incredibly low, and the management of
the thermal conductivity of base fluids is fundamental. The suspension of nano particles in
the base fluid settles away on hot conduction and convection heat transfer. Here the external
drawing in the field basically affects the nano fluid flow over a developing sheet and controls
the boundary layer of the nano fluid. Te effects of joining field and viscous dispersion on

wall heat and mass transfer rates were endlessly highlighted.

In heat transfer processes, the cooling speed can be controlled to obtain delayed results of
object startling. The cooling speed of the fluid is controlled, to some extent by the applied
drawing in the field. Te experts emphasize magneto hydrodynamic fluid flow thinking its

monster open entrance to remember for various plans and late concerns.

A Quarterly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [DESHMBGBEGE, ndia as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in Page 198



December

2012 IJESM Volume 1, Issue 1 ISSN: 2320-0294

It is clearly a reality that the flow of an electrically conducting fluid under the influence of a
connecting field executes the previous flow considering the effect of the entrainment field
considering the critical solid regions for drawing in the field . The Hall effect can actually
overshadow various reliability issues, and is of a phenomenal importance for interpreting the

various flow features inside the flow field.

In recent years a surprising number of ideas have been received from various experts,
particularly with free convection flow in magneto-hydrodynamics. Furthermore, magneto
hydrodynamic continuity is the piece of mechanics that deals with the flow of electrically
driving fluids and drawing in fields. The flow of electrically charged fluid is necessary to see
the association with the field in various areas of progress. There are various reasons for MHD

free convection flow in fiber and granular proofing, geothermal formations etc.

Magnetohydrodynamic flow of heat and mass transfer processes in imitation of motorized
applications: such as cooling of geothermal formations, smoothing processes, actinic
synergist reactors and cycles, electromagnetic siphons and magneto hydrodynamic power
generators, etc. Magneto-hydrodynamic free convection flow of electrically conducting fluid
in various porous valences is of wide interest for the specific field as a result of its continued
opportunity in flow, mechanical and geothermal applications. For example, the gases of the

geothermal field are electrically conducting and undergo the influence of the attractive field.

The evaluation of magneto hydrodynamic flow through porous media has been the subject of
staggering improvements over the past few years. In nuclear readiness, magneto-
hydrodynamic flow in a porous medium is common to a layer of fluid metal arranged around
a crossbreed reactor isolating a nuclear mixture. In metallurgy, a permanent through the
enchanting field may be applied during solid fabrication to alter the force between the
dendritic flows of the metallurgical fluid in a porous medium.

Viscous dissipating is expected to play a fundamental role in altering temperature transport,
much like an energy source, which comprehensively affects heat transfer rates. Truth be told,
shear stress can greatly increase the lifespan of heat. In fluid flow, mechanical energy is
dissipated into heat and this cycle is called viscous dissipation.
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Results and discussions

To discuss the effects of various limits on the stream and temperature handles near the plate,
numerical calculations are finished for different potential gains of y; Pr and E . To be
sensible, the potential gains of Prandtl number are picked 0.71 and 7 generally, which
connect with air and water independently at 20°C. The other worth of Pr is taken in light of
no conspicuous ultimate objective. The Eckert number would take positive or negative
similarly as the temperature differentiation T°'w — T°c > or 0 where T’w is the wall
temperature and T’c is the free stream temperature. Both these cases really contrast with the
development of power due to thick scattering. Along these lines, to more fit by the
preparation point of view, the potential gains of the Eckert number have been picked - 0.05

and +0.05 and that of the attractions limit some place in the scope of 0 and 1.

0.5
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Figure 1. Veloaity profile for £ =02, z=0.

The temperature profile for the cases T’'w — T°c >0 and T’w — T’c <0 i.e., for Eckert number
positive and negative are shown in Figures 2 and 3 independently. From Figure 2, we see that
the temperature in the cutoff layer assembles as a result of more extension of thick dissipative
force anyway lessens with growing y" because of air Pr( 0.71) and water (Pr= 7) both.
Similarly, there is a reduction in the temperature as Prandtl number augmentations from 5 to
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7. Similarly Figure 3 shows that the cutoff layer temperature diminishes inferable from more

essential thick dissipative power or more unmistakable attractions limit for both air and
water. For this present circumstance moreover the temperature reduces with extending
Prandtl number.
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Figure 2. Temperature profile for £ =02 and z=0.
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Figure 3. Tenperature profile for £ =02 and =z=0.

The numerical values of the rate of heat transfer g are given in Table 1. It is found that due to

greater viscous dissipative heat the rate of heat transfer increases in air irrespective of the fact

whether the Fckert number is positive or negative,
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Table 1: Rate of heat transfer

% E/Pr 0.71 5 7

05 0.01 0.35891 2.71028 3.87323
05 0.05 0.37921 2.46804 3.79688
1.0 0.01 0.72808 5.30583 8.04565
05 -0.01 0.36252 2.69583 3.91140
05 -0.05 0.36975 2.79087 3.98775
1.0 -0.01 0.73542 5.70470 8.13078
CONCLUSION

By virtue of colossal Prandtl number, inferable from more development of thick dissipative
force, the speed of power move reduces or augments fittingly as E> 0 or <0 . It is furthermore

evident that extensions in the draw limit achieve a development in the transfer rate.
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