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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
Howell [11] for temperature distribution in considered chamber
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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

6‘)" EY }ia.}l) oL slabase » ub)> Jasja.> 9 S o)".)d\ )51.:l5 7 JS-&
el ;0 )L 101gn (agas olaws (©) celu ;o |5 lgn asgas slaws ()

3,90 wollas sled 4y &S sled (1Kl a5 (pl 0gzg b aS 28l ,0 lgs oo
5 aieS slod o ol glis Lol el sdim, (ugands a0 27) L

5 o)leiis 16 095 1395 Al po (e SuilSe wiie

o5 58 adleads ealy ylis il g8 gl 0 "7 JSE" o cele o
S5 lge ile Sl (A6 45 058 ce 0 lga ey (aldl Lo Sl
el 50 L 10 55 lsa ages Sl g0 po gl Leo Heuls el Kol
SSials 9o 51 ool a5 ams o lis gl .l oo @il "8 JSa" o
azy 4 osgas 1) Gl A3 glad sles (Rialb G gle 4 Yhles
£ sl S axh gl s Grizad a3 e G gl
Sl SSE 45 Jgar 0 b Sl plraly 5 2 ol Jal
sl cde 4y dan ayger dlaws gl I G e o Ll ouls 3l
-0l 26 Syl JE £ e Sl 9 50 sl i (26 Lyl
RS Sgona 5 ooz Y g S 4 Ll age i L
o ysSde Sl 5l plraly &l JES (g B azmyo 4 1005
31000 80 51 i o)lgem g2y (nl b ol Jis G S ;R0 &
s il Sy jles ot e JUa]
g lads slaad gljl 4 I oS sled g4 Jloged MO S o
Sl 90 g Kl G calisee LI g0 0 gl el 0 )L 10 5 slsa
Slaws el aseine M9 K" o a8 sbiylen el ol ools L
22 5o Lo 5 0gls (50l bl S (slos @395 (55 2 lgm g
"9 S ) aimel 0gd e adsd (oS glas lgn 095 dzu s Suoj

Sl R Jsb axly sl 4 J5 5 alralr (o2 o)l Jlnl 54 Jgae
Celu ;o 510 35 lgp (agns slows

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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Fig. 9 Temperature distribution of floor of hall 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
length of radiant heaters in heating mode by couple radiant heaters with
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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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