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Calculating Surface Temperature of Sphere in Pipe with Thermal Network

By Using Current Controller
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Abstract

This paper presents calculating surface temperature of sphere in pipe by using the current
controller that use in electrical network to help for calculates about radiation heat transfer which combines
with convection heat transfer at the surface of material. By using muItiSIMT'VI software calculate
temperature in thermal network and then compare with heat transfer theory which is calculated by heat
equilibrium principle of radiation heat transfer and convection heat transfer on the surface of material in
order to find an error of temperature which calculate by the software. In the simulation, let a sphere is 1

cm in diameter placed in a pipe which has inside surface area 0.5 mz. While air in pipe have temperature
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293.15 K, inside surface of the pipe has temperature 572.15 K. Let sphere emissivity is 0.30, pipe wall

emissivity is 0.80 and convection heat transfer coefficient is 10 W/mZ.OC. After write the thermal network

and calculating by muItiSIMTM software, sphere temperature has an error result 0.001%. From the error

result show that this thermal network which using the current controller can be calculated thermal

radiation combine with convection thermal network. It will be useful to solve a complicate heat transfer of

radiation problem.

Keywords: current controller, radiation heat transfer, convection heat transfer, thermal network
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