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Abstract: Energy consumption and efficient use are important factors of thermal systems. This work indicates numerical studies 
on surface radiation and the effects of natural convection on the heat transfer and flow field between two united cylinders 
united, using a radiation shield between them. This study reveals the physical and engineering effects of the radiation shield on 
the internal radiation of two concentric cylinders closed at a certain temperature. It consists of two concentric cylinders with a 
hotter inner cylinder and a cooler outer cylinder. A 2 mm thick radiation shield (made of aluminum oxide plate) is inserted 
between the cylinders. Radiation protection has been found to reduce radiation from the inner surface of the outer cylinder to 
the outer surface of the inner cylinder. Almost 28% of the hypothermia is observed due to decreased radiation by the radiation 
shield. 
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I. INTRODUCTION 
Heat transfer is a thermometry discipline that refers to the generation, use, transformation, and exchange of heat energy (heat) 
between physical systems. Heat transfer is classified into several mechanisms, such as thermal conductivity, convection, heat 
radiation, and energy transfer by phase changes. Engineers also consider the mass transfer of different chemical types, both hot and 
cold, to achieve heat transfer. Although these mechanisms have different properties, they often occur simultaneously in the same 
system. Thermal conductivity, also called diffusion, is the direct microscopic exchange of the kinetic energy of a particle across the 
boundary between two systems. When the body is at a temperature different from or around another body, the heat flows so that the 
body and the surrounding areas reach the same temperature, and then they are in a state of thermal equilibrium. This automatic 
thermal transfer always occurs from one high temperature zone to another low temperature region, as defined in the second law of 
thermodynamics. Thermal radiation is the electromagnetic radiation resulting from the thermal movement of particles in the 
material. All matter whose temperature is above absolute zero emits heat radiation. The movement of the particles produces 
acceleration of the charge or the dipole fluctuation that produces electromagnetic radiation. Infrared radiation from animals (can be 
detected using an infrared camera) and microwave cosmic background radiation are examples of heat radiation. If the radiation body 
meets the physical properties of the black body in thermodynamic equilibrium, then radiation is called black body radiation. [1] 
Planck's law describes the black-body radiation spectrum, which depends only on body temperature. Fein's displacement law 
determines the most likely repetition of emitted radiation, and Stefan Boltzmann's law gives radioactive density. Thermal radiation 
is also one of the primary mechanisms of heat transfer. 
One way to reduce the radiant heat transfer between two specific surfaces is to use highly reflective materials. An alternative 
method is to use radiation shields between heat exchange surfaces (Holman, 2009). These shields do not transfer or remove heat 
from the general system; They only put another resistor in the heat flow path so that the total heat transfer is delayed. Additionally, 
radiation shielding is recommended and patient cloning is allowed for daily treatments (Mantri and Bhasin, 2010; Zemnick et al., 
2007; Brosky et al., 2000). Radiant shields made of low-emission (high reflectivity) materials can be used to reduce the net transfer 
of radiation between two surfaces. Note that emission associated with one side (shn ε +) may differ from the side associated with the 
opposite side (shn ε -) of the shield (Incropera et al., 2007). Our goal is to demonstrate how seemingly intractable problems in 
radiating heat transfer can be easily solved using the concept of net radiation transfer. Many researchers have used this method for 
the three modes of heat transfer (Afonso and Castro, 2010; Jamalud-Din et al., 2010; Zueco and Campo, 2006; Zueco. Et al., 2004). 
Although this method is simple, it provides a useful tool for visualizing the radiation exchange between plates in the can and can be 
used as a basis for predicting this exchange.  
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Moreover, Micco and Aldao (2003) generalized the net transmission method to the spherical and cylindrical symmetry. But they 
only used a radiation shield between two main surfaces. We do not claim it to be original because the pure radiation method can be 
found in the literature (Howell et al., 2010). A careful evaluation of previous literature shows that most radiological shield studies 
assume that the surfaces are gray. Indeed, surfaces are limited, and shield emissions are temperature or direction functions. In this 
work, the general formula for calculating net heat transfer between two long concentric and long cylinders was investigated, which 
is more difficult compared to our previous studies (Saedodin et al., 2010; Saedodin et al., 2010). Then reduce the heat transfer by 
one and Two calculated diffuse radiation shields. Thus, by applying two radiation shields with different materials, the improvement 
was made. The image is processed suck the sample is guided by "Adobe Photoshop CS2" and "Image J" is applied to estimate the 
average grain size. The annoying process was simulated with the finite element action code, ANSYS ver11.0. Al-Zinc / fly ash /SiC-
supported compounds are manufactured by the vortex method using a casting path. The incorporation of fly ash the tensile 
properties, such as tensile and yield strength are improved. Reinforcement mechanisms to improve the properties of wear and 
corrosions are discussed (Ramakanth et.al 2019). 

II. RADIATION HEAT TRANSFER BETWEEN TWO CONCENTRIC CYLINDERS USING FEM 
One of the primary methods of heat transfer is radiative heat transfer. Consider two long concentric cylinders and meshed structure  
as shown in Figure 1.1. This study reveals the physical and engineering effects of the radiation shield on the internal radiation of 
two concentric cylinders closed at a certain temperature. It consists of two concentric cylinders with a hotter inner cylinder and a 
cooler outer cylinder. This analysis briefly summarizes the main heat transfer mechanisms and focuses on the heat transfer exchange 
by heat radiation between surfaces. In high performance insulating materials, it is common to prevent conduction and heat transfer 
by convection by freeing the space between two surfaces. This leaves heat radiation as the predominant method of heat loss, even 
for low-temperature applications such as insulation in refrigerated storage tanks. One way to reduce the radiant heat transfer 
between two specific surfaces is to use highly reflective materials. 
Thermal radiation is spread in a vacuum, which makes the radiative heat transfer a long-term phenomenon. Therefore, the energy 
balance of the observed surface is affected by emissions from the remote surface. To calculate the total radiant energy, the entire 
room must be taken into account. The radiation exchange between surfaces, as well as their radiating properties and temperatures, is 
largely dependent on the geometrical shapes, orientations, and separation distances from the surface. The material properties of the 
cylinders chosen as a structural steel. Here first select the two faces and using face meshing technique meshing was completed for 
the total body of the structure as shown. Total nodes and elements are 75564 &15808 

 
Fig 1.1 Design of two long concentric cylinders and meshed structure 

At the temperature of inner cylinder was maintained as 500C and heat flux is 4000W/m2 and outer surface of the external cylinder 
convention takes place, and radiation was applied on the cylinders as shown in Fig 1.2. The applied heart on the structure is 
658.88W. 

 
Fig 1.2 Boundary Condition-Radiation and convection 
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In this two-cylinder concentric model the problem was converged. due to the radiation effect the outer surface of the inner tube was 
affected, the reduction of temp is important. In this analysis the temp we got 342.280C, it was shown in the Fig 1.3.   

 
Fig 1.3 Convergency and max temp obtained due to radiation 

III. RADIATION HEAT TRANSFER BETWEEN TWO CONCENTRIC CYLINDERS WITH RADIATION SHIELD 
This study reveals the physical and engineering effects of radiation shield on the thermal loss of two concentric cylinders closed at 
different temperatures and pressures. The box consists of two concentric cylinders with a hotter inner cylinder and a cooler outer 
cylinder. The radiation shield is inserted with three different materials (aluminum, copper, and steel) between the cylinders in two 
different radial positions. External cylinder temperature test is used for reference numerical simulation. The results showed that both 
the container pressure and the radiation shield emission are responsible for reducing the overall heat loss of the inner cylinder. The 
radiation shield with 2 mm thickness (of aluminum oxide plate) is inserted between the cylinders and meshed structure as shown in 
Fig1.4. 

 
Fig1.4 radiation shield Model and face Meshing 

At the temperature of inner cylinder was maintained as 500C and heat flux is 4000W/m2 and outer surface of the external cylinder 
convention takes place, and radiation was applied on the cylinders as shown in Fig 1.5. The applied heart on the structure is 
658.88W. 

 
Fig 1.5 Boundary Condition-Radiation and convection 
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Simulated the effects of radiation between concentric cylinders with or without radiation protection using a surface-to-surface 
radiation approach. From the heat balance, it clearly proves that the results are acceptable, which represents a 0.6% difference in the 
energy balance. The decrease in total internal radiation was observed by adding radiation protection between the concentric 
cylinders and increasing the temperature in the inner cylinder with approximately 28% less radiative forcing, as shown in Figure 
1.6. Therefore, adding radiation protection reduces the effects of incident radiation. 

 
Fig 1.6 28% less radiative forcing 

This work examined a numerical study on the effect of cylindrical radiation protection with temperature-dependent emissivity 
within cylindrical packages to reduce heat loss. 
Various effects of parameters, such as different materials for radiation shields, the location of the radiation shield and casing 
pressure, are found in the field of heat transfer and flow between two inner and outer cylinders. 
According to the results, radiant heat losses increase with increasing emissivity, and do not depend much on the pressure of the can. 
However, the total heat loss for each condition decreases while the compression of the can is reduced, due to poor load effects. The 
results obtained from copper showed that copper is the most suitable option for use as a radiation shield compared to aluminum and 
steel, which results from a lower emission. 

IV. RESULTS AND DISCUSSIONS 
This work indicates numerical studies of surface irradiance and the effects of natural convection on the heat transfer and flow field 
between two connected cylinders, using a radiation shield between them. This study reveals the physical and engineering effects of 
radiation shield on the internal radiation of two concentric cylinders closed at a certain temperature. It consists of two united 
cylinders with a hotter inner cylinder and a cooler outer cylinder. 2 mm thickness shield (made from aluminum oxide plate) is 
inserted between the cylinders. 
Because of the radiation effect, the outer surface of the inner tube is affected, temperature drop is important. In this analysis, the 
temperature obtained was 342,280 ° C, was illustrated in Figure 1.7 and the radiation shield model was shown in Figure 1.8, 
246,480 ° C. The new model given the good results is that the temperature has decreased. The total applied temperature is 658.88 
watts and has not changed the thermometer for the old and new models shown in the thermometer table below. Table I showed the 
heat balance sheet of the both the models, observed that the net balance of the heat is almost same for the two models is 4.02 and 
4.295W. 
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Fig 1.7 Max temperature of the inner cylinder due to radiation 

 
Fig 1.8 Max temperature of the inner cylinder due to radiation 

Table I 
 Heat Balance sheet 

Total Applied Heat on both the models 658.88W 
Parameter Energy(W)- Old Model Energy(W)- Radiation Shield Model 
Temperature probe  -104.99 -79.968 
Convection heat -525.96 -0.95345 
Radiation Heat -23.91 -573.663 
Total Balance 4.02 4.295855 

V. CONCLUSION 
The two concentric cylinders and with radiation shield model was developed in ANSYS WORKBENCH software successfully. The 
radiation heat transfer enhancement was investigated successfully for the old model and newly developed model in ANSYS. The 
thermo analysis clearly indicates that the results are acceptable, making a 0.6% difference in the energy balance. A decrease in the 
total internal radiation was observed by adding radiation protection between the concentric cylinders and an increase in temperature 
was observed in the inner cylinder with less radiative effects of about 28%. 
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