[ Downloaded from mme.modares.ac.ir on 2024-04-17 |

[ DOR: 20.1001.1.10275940.1395.16.13.37.4 ]

208-203 Yoo (il paiS wHYlio dcgozo dolio 319 (13 o loud (16 093 1395 o )30 SuilKo S Iiie dlxo

F391 9 P Dbl 9 goabedaged Hellys uil )05 (yao9d Vlie dcgeazo
1395 yi0 7 96 (3 a9 oS (3

)

I|IIIIIII]'|I.|

‘jjﬂ/ :{;;Z ;)

<. e
mme.modares.ac.ir A'R{jng/u

o.,\zgﬂ &IP 9 S J).-a.o (Sl Wyl bl H Jsl o gsla)ﬁgls S slos ki
émhimg:uog)mugligg!mm

2 5,88 93 Ld yaleasis Pul5is giio e ol jimel wilige

Ky iy 0l (SOl pawige eyl wli S -1
Ky iy 0l (SOl qwdigs okl =2
zolfaghari@birjand.ac.ir 97175-376 iy Ggaio iz, ™

oS

b cusl a8 )5 )18 awyp 3y90 oyl b lise joels ) ()gl).gl} Ol b Sl cas g plp ol b Kl cas (il S5) Yiles s, il plods w3 Slas uils Buiss
485 5 )3 Iom (2 43 Sy 5 (629y9 4> S L g inkeo (slab Sy st (] (sl 398 paseiie 010 YT 35 5 (53] pan SIS )l bl ol gl b
3y90 55 (855 Bpas (lime pored ol 0ud > pod (ol (gae Sla S8 4y digS cldale dslee o il JEl g (550l Jas GG ldy « Siwgn ©Yoleo (jeSde byl yds (gly . canl 0as
gllae S slod (5:Sile 31 CBlyoul oyt Lol Wil o 0a YT Clale (208" (gl g amd so (28I 1) (65,3] B pume duo > 13 Kioli S5 5 alital by i ol .ol a3 5 )15 S5
SEOMB pieS 9 00)S oy Iy by Gl )8 pae jI L6 glos <l 15 ail o plpb Glg b Sl cis jl ool (lods o yine &5 Doy J S S mbs cuizen )b 1)

b oo alie ply olei b il s 1 eslitul clls b oan VT clale 3 85ke g (6550 Cpan LId jl copl pogMe )l 1y LS (slod gllan 4 Sikio

CB1eSs il lpd @iV i (o buse Ybles [ St 5 675l unls”

Performance analysis of radiant heaters in terms of thermal conditions, energy
consumption and contaminant distribution under asymmetric flow field in an
industrial environment

Mahtab Aminzadeh, Ali Safavinejad, Alireza Zolfaghari*

Department of Mechanical Engineering, University of Birjand, Birjand, Iran
*P.0.B. 97175-376, Birjand, Iran, zolfaghari@birjand.ac.ir

ABSTRACT

In the present study, the performance of three arrangements of high temperature radiant heaters (single radiant heater, couple radiant heaters with the
same powers and couple radiant heaters with the different powers) in presence of asymmetric flow field has been investigated. The aim is to evaluate
their performance in providing uniform thermal conditions, energy consumption and contaminant distribution. For this reason, a sample industrial
environment with one inlet and outlet opening has been considered. For the mentioned conditions, continuity equation, momentum equations, energy
equation, radiative transfer equations and species concentration equation have been solved by OpenFoam numerical solver. Also, energy consumption
has been evaluated. The results show 13% decrease in energy consumption and minimum amount of contaminant concentration while using single
radiant heater. However, maximum floor temperature distribution deviation is noticed in this case. Furthemore, results indicate that the best
arrangement is utilizing couple radiant heaters with different powers, sincethe temperature drop (due of asymmetric flow field) compensates and it has
the minimum floor temperature distribution deviation Moreover, In terms of energy consumption and average of contaminant concentration, it is
similar to couple radiant heaters with the same powers.

Keywords: Radiant heater, Industrial environment, Contaminant distribution, Uniform thermal conditions
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Fig. 1 Schematic of case room with (a) Single radiant heater, (b)
Couple radiant heaters.
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Howell [8] for temperature distribution in considered chamber
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