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Performance analysis of single and couple radiant heaters under asymmetric
flow field for providing uniform conditions in an industrial environment
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ARTICLE INFORMATION ABSTRACT

In the present study, the effect of high temperature radiant heaters’ arrangement on providing
appropriate and uniform thermal conditions under asymmetric flow field have been investigated in an
industrial environment. For this reason, a sample industrial environment with one inlet and outlet
opening has been considered with two different types of high temperature radiant heaters’ arrangement:
single radiant heater and couple radiant heaters. For the mentioned conditions, continuity equation,
momentum equations, energy equation and radiative transfer equations have been solved by OpenFoam
numerical solver. Also, energy consumption has been evaluated in the present study. The results show
that in presence of asymmetric flow field, using couple high temperature radiant heaters in comparison
with single radiant heater causes more uniform temperature distribution and decrease of about 10
degrees Celsius in maximum temperature of floor. Also, this can cause a nearly 35 percent decrease in
floor temperature distribution deviation from the average appropriate temperature (27 degrees of
Celsius). Moreover, the results indicate that utilizing couple high temperature radiant heaters leads to
increase in energy consumption of about 10 percent in comparison with single radiant heater.
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Fig. 3 Comparison between the results of present study and Tan and
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Fig. 6 Air temperature contours in chamber with single radiant heater
for (a) 5 air changes per hours, (b) 10 air changes per hours
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Fig. 7 Velocity contours and streamlines in chamber with couple
radiant heaters for (a) 5 air changes per hours, (b)10 air changes per
hours
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Table 4 Rate of radiative and convective heat transfer per unit length of
radiant heater for 5 and 10 air changes per hour
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Fig. 5 Velocity contours and streamlines in chamber with single
radiant heater for (a) 5 air changes per hours, (b)10 air changes per
hours
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Table 5 Rate of radiative, convective and total heat transfer per unit
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Fig. 8 Air temperature contours in chamber with couple radiant
heaters for (a) 5 air changes per hours, (b) 10 air changes per hours
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Table 6 Root mean square of temperature and rate of energy
consumption per unit length of radiant heater
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