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Figure 1- test rig a) burner in its stand in chimney b) stabilizing burner for air flows of 13 and 18 m3/hr (up and down)
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Figure 2- An overview of the test bed and its main equipment
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Table 1- Measuring equipment with range and accuracy of each

Test rig measuring device Range Precision
pressure gauges 0-40 mbar 1 mbar
(Bourdon type) 0-100 mbar 2 mbar

0-250 mbar 5 mbar

Thermometer (Bimetal) 0-60 °C 1°C

Thermocouple (type B) 300-1600 1°C

Thermocouples (type K) 0-500 1°C
air rotameter flow rate 0.5-45 m’/h +1 m*h
gas meter 0-100000 m* +0.001

o
infrared thermometer -30-550°C +1°C
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oW1 9 a3 S350 slod g Tyl 003L il ks — Y IS

cou Gmbe S anld Syl 005l cauye e SlgglS FR=1400 L bl SlgglS PR Jrin 5)l> oles 0
Sl e3b a8 Cd 5 aml e e oo G cewl oo ools lis S 0 a5 0 il (55 po slacans

aA



VEe e Sl ioslez o)led qeo oz Jlo (3l g S (cioghy - pele 4583

5 o, YYIRY e 0 5Vl 55 Sl e (g fageS el Ll 55 5 ol Jpins SIS 01 s 52 o 2alS
Slse ¥ USe Billae cplplo 0g Jodse (s pa Sl 310 7082V 0 Sl ley Ol s 0590 40 3 slaosls o )ls
g GBS, Caamw 4 (6 yegS gl 5l CS 1> A Gl asin TS 10,8 oy 0=V sgus 0 (e Sldes
ol 38l ol Ol W el oS w81 S 1 590 g alwleS U jgbay B,L LS aleds 04 co el 9>1 (8
S Joinl b ogdoe (Sil 00l 1alS 4 i &5 29doe hrdd alad lar 0)95 p ISl 5 Wl
Fomly e slad T 5 5 0 pge ot 31 S |y (il alad ST Ggm3ad; B Slb3) Conms 4 (5 phageS gl

S (o0 bl 658 ()l 003l A 50 g S (il &)l JUak]

1(20-90 °C)
o8

—
S
T

0 1 |“ 1 1 1 1 1 1 1 )
04 05 06 0.7 08 09 1 1.1 12 13 14 15

¢

Figure 4- Heating process efficiency in terms of equivalence ratio

3l i > 33 Gl S Wy T58 003 —F S

Ol dlold 95 090 o0 Bl S sles 5 Il 005h Ho s el uioren - (Gl ol ools lis & S o aS
D=0-0.5 sy cesl ;53 Ll 0gd o0 Jlesl aaild (g9, (iule,S aulyd o o gl D=3 5 o sile D=1.5 alols
(S ey Gal38l L og Bl o5,y aled byl ph e il D> 4 ol clilad 0gz g Jriin 5o Il sl el e sl
30 b aslin ol B, &S sleo & S a0l o 33 Q] Slod azmi j0 g wboo Jlidl B )b a4 ol > el
o33l (Jl ol Lo jlo (o i ;w L350 s s les Jdoay Jrive yie g8l D=3 O jso jo 000 o lis alold
B zay Jedods i (Bpen lo)S (538, jam g (e Ol JUEIL 0,95 5 50 (Sosws 4 bgyye (nl g oo XS
Sl o0l YL 55T F 5 50 Lol cul oo palS 23T 7 5L Syl 005l aS sas so lis gl fuized .l B, 5l Els
Jrie (59, SzsS lealed (08 Gad wily BJoay (nl g Conl Belaie g aid) Sy soe Ceas &y alols g0 (ol (ol

WS oo ol |y alold alols I as el

19



S s 9 Bk Jlluls deze lillale (e

350

(%]
O
S O
T

[SS NN ]
[=3
(=]

—_
(=3
(=]

Tpot-bottom (OC)

W
(=]
T

0 1 1 J
750 1000 1250 1500 1750 2000 2250

FR (kW//m2)

= == = ambiant temperature - D= 0-0.5cm

..... @ D=1.5cm coeneitieens D=3cm

Figure 5- Changes in the floor temperature of the container for different dishes-burner distances
Jrbio— B ;b alizeo Joolgd (ol3l 4y B ,b &S glod Wl i -0 S

s oo lis oL, Ktle ax 0 £ B Y sles sogame jo0 ol Lol 0l slp |y o)l Jlasl slaise ¥ Jgas

VO b oo ginis pgo a5 8,5 blastl o)l oo owl oo oolital ¥ aloles 5 (5,LS Nu sae a5 ail axils axgs

Gl i LNY = L0 s 6 i mtew Alad b e el yieS o)l JES) S S 5l do s 10 b as s

Omized a8 o plaBl o 4 1) as )0 DA-FF g us0 00 - as 0VA Gy 4 b 5 Bl S e Ol > il

SRl 0 55 oo (e s S e 3l 8 4y iler S e Ol L2 5 g (251 25 GBI L oS sl az g LB

JUil a5 05 Co s (ol WisSay (il alads 50,5 alold el jl alads 950 Ll LS gy a3 5 (5T 5
o e (B Sy (551 &5 SRl L Lo i a2 90 Jlonl L0y (o Ol alad 5l ile &)l

55 a5l JUH 03 et Y Jgar
Table 2- Percentage of heat transfer to the vessel

FR qurface-radiation Qﬂame-radiation Qside-convection Qbottom—convection
(kW/m?)

797 2% 12% 28% 58%
1072 1% 9% 38% 52%
1400 1% 8% 39% 52%
1805 0.5% 5.5% 53% 41%
2043 0.5% 5.5% 50% 44%
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English Abstract

Experimental investigation of heat transfer in a porous burner to be used in
low power application
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In the present study, a porous household burner with natural gas fuel has been investigated in a laboratory to estimate heat
transfer and the level of its pollutants. According to the national standard, a standard container containing water has been used
to perform tests of thermal efficiency, heat transfer and pollutants. The porous medium is made of silicon carbide and is installed
on a test bed designed and made for this purpose. The water container has achieved its maximum thermal efficiency 29% during
a heating process and within the operating range of the burner rate for a selected distance of 1.5 cm between the surface of the
burner and the bottom of the container.

This efficiency is also associated with the lowest emissions of NOx and CO pollutants, which are 2.2ppm and 4ppm,
respectively. Also, the convective heat transfer of the bottom of the dish and its wall, respectively, 58% and 28%, along with
radiation from the surface and flame radiation, which account for 2% and 12% of the total heat transfer, respectively. In another
experiment with the constant heat output of the burner, the burner equivalence ratio was investigated and the highest thermal

efficiency, corresponding to (9 = 0.998 and equal to 23.9%, was obtained.

Keywords: natural gas, porous burner, thermal efficiency, convective heat transfer, radiation
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