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ABSTRACT

Radiations or electromagnetic rays have a significant role in energy emission from nuclear explosions as well as energy transmission in furnaces and
combustion chambers. The radiations are considered in computing thermal influence in devices such as a rocket nozzle, nuclear power plants for space
applications, or a gaseous-core nuclear rocket. Energy is transferred between separated elements without a medium in case of radiations or
electromagnetic rays. The structure, surface quality, temperature and wavelength of the rotation angle at which radiation is emitted or absorbed by the
surface and the spectral distribution of the radiation encountered on the surface are only a few of the variables that affect the radiative behavior. In some
important situation, heat is transferred within the solid media or highly viscous media is considered so that convection in the medium is not important. The
combined radiation-conduction is important in glassy materials and can be used as a coating to protect the interior of a body from high external
temperature. Also, the radiation-conduction process plays a crucial role in controlling how hot or cold the ablating layer is. In these circumstances, the
temperature distribution has an impact on how the ablating substance will melt, soften or evaporate. The main novelty of the current work is to highlight the
important aspects of thermal radiation effects on heat transfer mechanism and to focus on recent developments in this field.
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Classical and Recent Efforts

Present study comprises on two parts that is (i) classical
and (ii) recent knowledge of the different aspects of the
radiation-conduction heat transfer processes. Special
emphasizes is given to the proper usage and determination of
radiation-conduction parameter effects on the behavior of
heat transfer mechanism which exists in literature.
Furthermore, the connection between radiation and the other
heat transport modes is discussed with the reference of
previous published classical and recent literature. In order to
obtain solutions for radiation-conduction energy in an
emitting and absorbed medium, the energy equation for two
dimensional boundary layer flows by following [6] is of the
form:

aT
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where g, is the radiative heat flux and can be used to

describe the space between two dark panels [6].
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There are two zones that make up the temperature field.
As the area typically has a low thickness, it may be assumed
that it is optically thin and that radiation will travel through
it without being attenuated. The reader interested in this
topic is referred to study [6] for further information. Our
main focus on current study is to review the influence of
radiation-conduction parameter on thermal boundary layer
and heat transfer processes. The detail of literature review
targeted the above issue is given in below paragraphs.

The injection of absorbing particles is useful to shield the
surface of thermal radiation beam if the injection rate is
relatively high [1]. In addition to the radiative heat index
Rd > 1, the heat flux in the inner zone of a thick boundary
layer cannot be accurately anticipated using the thicker
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assumption alone. In comparison to the case where there is
no radiation, the presence of radiation tends to diminish
enthalpy rates, their inclinations and a thickening of the heat
flow separation [3]. The choice of appropriate range of the
parameters involved in the flow model and due to the effect
of the absorbing radiation at the entrance of the pipe
increases the heat transfer rate [4]. For controlled tests of
transmitting heat radiation in absorbing and emitting
substances, glass is a valuable medium [5]. Because radiant
emission is temperature-dependent and thermal radiation is
crucial for applications involving the rate of heat and mass
transfer [6]. Radiation cannot be disregarded in the
prediction of heat exchange because its features rely on the
spectral absorption coefficient, index of refraction, thickness,
boundary conditions and temperature field [7-8]. In
reference [9], the author highlighted the usefulness of a
formulation of the radiant energy exchange equation in terms
of dimensionless variables for the case in which heat
generation rates of the cylinder are known and the
temperature are sought. According to Gilpin et al. [10],
melting occurs on lakes and streams as a result of
assimilation of radiant energy in ice. Since gas absorbs
energy, the radiation intensity in wavelength intervals in
actual medium drops across the beam path [11].

In each of the three convectional processes, the
dimensionless local shear stress and local rate of heat
transmission are decreased as the thermal radiation parameter
is increased [12]. It has been shown that [13], the whole heat
transmission in the packed bed under the stated operational
circumstances is found to be mostly unaffected by thermal
radiation and intra particle conduction. The radiative
dispersion hypothesis for radiation heat transfer is the most
preferred method [14]. In the presence of thermal radiation,
local friction factor is decreased and local Nusselt quantity is
increased [15].
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Fig. 1:
magnetic field.

Molla et al. [16] claimed that local Nusselt quantity and
the average heat transmission rate is improved when the
quantities of radiation/conduction parameter and surface
heating parameter along vertical wavy surface are increased.
The local velocity, temperature field and magnetic field
transversal component all decline when the radiation-
conduction index rises [17]. Furthermore, they concluded
that for increasing values of radiation parameter the Nusselt
number is increased and the obtained results with the help of
finite difference method are given in Table 1.

Table 1: Computational data for local Nu, along the surface distance ¢ for

two values of radiation parameter R, by keeping other parameters constant
in the flow model under the influence of aligned magnetic field.

3 Ry=10 Ry =10.0
0.05 0.29162 0.34621
0.1 0.29321 0.34935
04 0.30251 0.36789
08 0.31429 0.39189
1.0 0.31992 0.40360
40 0.39612 0.57401
8.0 0.50613 0.83791
10.0 0.56757 0.98672

Molla et al [18] showed that the shearing force and rate
of heat transport are provided as a function of coefficient of
skin friction, local mean and Nusselt factor for a wide range
of radiation/conduction characteristics. In the presence of
thermal radiation, the detail of velocity profile, temperature
distribution and current density along a magnetized porous
surface has been demonstrated [19]. The obtained numerical
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Highlights the velocity profile, temperature distribution and magnetic flux along permeable surface for different values R in the presence of aligned

results are presented in Fig. 1(a)-(c). It is shown that, along a
porous surface the velocity profile, temperature distribution
and magnetic flux are decreased for increasing values of
radiation parameter R.

The optical and thermal properties of real ceramic foam
at high temperature were taken into account both
theoretically and experimentally [20].

Radiant heat flux can account for more than one-third of
the total thermal gradient in highly porous transparent plastic
or polyethylene microspheres. By carefully balancing
porosity, one can drastically lower the equivalent
conductivity of polymeric foam [21]. The increase of
thermal radiation restraints the convective heat transfer and
overall heat transfer uniformly [22]. In systems with
significant thermal loads, the water jacket acts as a heat
shield between hot and cool regions [23]. The non-stationary
temperature regime scenario with quick heating and cooling
stages, the thickness temperature distribution cannot be
predicted by the ETC model with absolute error less than
502013100k [24]. The behavior of thermal radiation in
coiled curved pipe for the different ranges of involved
parameter is predicted in our previous work [25]. The
appearance of metal in functionally graded thermal barrier
coating; degraded the insulation performance [26]. In order
to control heat radiation, the idea of photon chemical
potential is crucial [27]. For increasing values of radiation
parameter u and 6 are enhanced and ¢ shows the opposite
behavior [28]. They obtained the numerical results around
different positions of the sphere as given in Fig. 2(a)-(c).
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Fig. 2:
various values of R, in the presence of aligned magnetic field.

Highlights the velocity profile(u), temperature distribution (6) and mass concentration (¢) against normal distance Y around the solid sphere for
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Table 2: Highlight the slopes of dimensionless velocity (u), dimensionless temperature (6) and mass concentration (¢) around different locations of a
solid sphere in the presence of aligned magnetic field.
ou a0 l3lo}

X dy ady dy

R,=0.1 R,=11 R,=0.1 R,=1.1 R,=0.1 R,=11
i 2.03983 2.12816 0.94670 0.57034 0.37895 0.44799
6
n 2.47647 2.61447 0.70285 0.42245 0.52161 0.59891
4
n 2.94238 3.13261 0.53525 0.31783 0.64543 0.72913
2
T 0.57847 1.26779 -0.41769 1.25722 -1.40916 0.02432
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