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Effect of magnetic field on Blasius and Sakiadis flow of
nanofluids past an inclined plate
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Abstract : A theoretical study on the effect of magnetic field on the classical Bla-
sius and Sakiadis flow of nanofluids over an inclined plate is presented in this paper.
The governing partial differential equations are converted into ordinary differential
equations using suitable similarity transformations. The transformed boundary layer
equations are solved numerically using MATLAB(bvp4c). Two types of nanoparticles
are chosen namely copper and alumina in the base fluid of water with the Prandtl
number (Pr=6.2). The effects of the governing physical parameters over the velocity,
temperature, skin friction coefficient and reduced Nusselt number for both the Bla-
sius and Sakiadis flows are displayed graphically. The characteristics of physical and
engineering interest are discussed in detail.

Key Words: Nanofluid, Blasius flow, Sakiadis flow, MHD, inclined plate, mixed
convection.

Nomenclature

f dimensionless stream function Rex local Reynolds number
g acceleration due to gravity T Temperature
Grx local Grashof number T∞ ambient temperature
kf thermal conductivity of the base fluid U(x) stretching/free stream
ks thermal conductivity of the nanoparticle (u, v) velocity components
knf thermal conductivity of the nanofluid (x, y) cartesian coordinates
M2 magnetic interaction parameter p pressure

Greek symbols

φ volume fraction µf viscosity of the base fluid
ρf density of the base fluid µnf viscosity of the nanofluid
ρs density of the nanoparticle α angle of inclination with the vertical
ρnf density of the nanofluid νf kinematic viscosity of
βf volumetric expansion coefficient the base fluid

of the base fluid νnf kinematic viscosity of the
βs volumetric expansion coefficient nanofluid

of the nanoparticle λ mixed convection parameter
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