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Abstract In the present study, the influence of porous matrix, thermal radiation,
and internal heat absorption on wire coating using third-grade fluid like melt
polymer in the presence of constant as well as temperature-dependent viscosity has
been analyzed. The govemning equations are solved numerically by employing
fourth-order Runge-Kutta method. Models such as third-grade fluid model,
Reynolds model, and Vogel’s model have been used. The results for the velocity
and temperature are displayed and discussed in detail. Porous matrix has remark-
able contributions in escalating the temperature whereas the effect of thermal
radiation is diametrically opposite to that of porous matrix in the flow region within
the die. Velocity profiles disparaged because of resistive force from medium
porosity, and thereby, momentum boundary layer shrinks. Heat absorption in
thermal boundary layer leads to decrease in temperature, and then, the associated
thermal boundary layer thickness shrinks.

List of Symbols
Ry Radius of the wire (m)
]l% Substantial derivative
14
Uw Wire velocity (m s )
P Pressure (N m™2)
0. Wire temperature (K)
F Viscous force per unit volume (N m )
L Length of die (m)
R4 Radius of die (m)
k Thermal conductivity (W m™! K™)
G, Specific heat at constant pressure (J kg~' K™')
gr Radiative heat flux (W m™2)
04 Die temperature (K)
M.K. Nayak (D<)

Department of Physics, Radhakrishna Institute of Technology and Engineering, Biju Patnaik
University of Technology, Rourkela, Odisha, India
e-mail: mkn2122@gmail.com

© Springer Nature Singapore Pte Ltd. 2018 159
M.K. Singh et al. (eds.), Applications of Fluid Dynamics, Lecture Notes
in Mechanical Engineering, https://doi.org/10.1007/978-981-10-5329-0_11

‘&/F Princi

nal
| logy
Radhakrishaa nstitute of Yechno
and Engineering,Bhubaneswar



S N R o VSR M A NG i (.

Principal
Radhakrishna Institute of Technolo:,
and Engineering,Bhubaneswar



- —— - —
s . Sl Bt 1 R

ISBN: 978-93-5273-3408
it

- Princinal
Radhaknshqa Institute of Technolog,
and Engineering,Bhubaneswar




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

