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Convective flow of Jeffrey nanofluid due to two stretchable rotating
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Abstract: Present analysis investigates the convective flow of Jeffrey nanofluid between two
rotating stretchable disks. Effects of nanofluid flow are scrutinized with magnetohydrodynamics.
Characteristics of heat transfer are examined in the presence of Joule heating. The relevant system
is transformed to highly nonlinear ordinary differential equations by using suitable transformations.
Graphical representation of convergent series solutions is obtained to analyze the results more
efficiently. Influence of significant involved parameters on velocity, temperature and concentration
is tested. Radial velocity profile has parabolic behavior for certain considered parameters. Effects
of some relevant parameters on heat transfer rate are also tabulated. It is noted that heat transfer
rate at lower disk rises for increasing Reynolds number and ratio of relaxation to retardation times.
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1 Introduction

Non-Newtonian fluids have numerous applications in food processing, lubricants, manufac-
turing of paints, emulsions, polymers and certain other liquids. Generally there are three
classes of non-Newtonian fluids i.e. integral, differential and rate type fluids. The later type
of fluid shows the behavior of relaxation and retardation times. Jeffrey fluid is one of the rate
type fluid indicating the viscoelasticity effects. Few investigators [1 — 6] already examined
the rheological aspects employing various fluid models.

Nanofluid is comparatively a newly recognized class of fluids containing base fluid with
particles of nano-size. Recent study of nanofluids reveals that the fluid has absolutely dif-
ferent characteristics with the nanoparticle mixture because the thermal conductivity of the

base fluid is smaller than the nanoparticle’s thermal conductivity. Nanotechnology is b eing
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