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Experimental comparison of efficiency and pollution of conventional and porous
burners in appropriate power for domestic use
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ARTICLE INFORMATION ABSTRACT

In this paper, experimental comparison between conventional burner and porous burner in domestic
purposes as stove, according to Iranian National Standard No. 10325 has been carried out. This
comparison between the conventional burner available in the Iranian market and its equivalent porous
burner is done. First, flammability of the porous silicon carbide burner was investigated. The results
showed that the flame is formed when the equivalence ratio is less than 1, so the best performance
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Ps{ ::lzrbjrner equivalence ratio was around 0.7. By changing the distance between the pot and the burner and also
Emissions changing the pot diameter, it was found that for a pot with 26 cm diameter and burner distance of 1 cm,
Efficiency porous burner efficiency increases to 55%. The comparison between the conventional burner and

Stove optimum situation porous burner showed that at the same factors like power, distance between the pot

Conventional burner and the bumer, the pot diameter, the burner diameter, measuring tools and the same method, porous
burner efficiency is 1.5 times more than conventional burner. In conventional burners CO and NOx
pollutant are 8-26 and 8 times more than porous burners. Due to higher efficiency and lower emissions,
conventional burners can supersede porous burners for domestic purposes.
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Fig. 2 Appearance of flame with 2.36 kW output at Various
equivalence ratios
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Fig. 3 Effect of equivalence ratio and power on CO
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Fig. 6 Effect of Pot diameter and Distance between Pot and Burner
on efficiency

o3l Jriee b5 3, alols g 3,1 s 56 S

el Cawsty Tom alols ,o g 26em,lad 4 B,L olp o Slee oo
SlBl L S 5o el 00,8 oy Gol31 557 bl o s 0 205b
O b dlal) g ced Ll al oo ialS 205l By g i alold
ey B)b JlE Gl L aSysb 4 0)8 Glye aoil g b b

Wb oo i alS 203k 9 lge Sy y0 a5l BT ol

J 9 (Jgore Jrio dulio -5
LBl 5o d9zge Jrive diges S JolSe 5 (Jgone Jatno alic sl
Al oolawl 0ads ooy ioles ol alals 7T JSCo j0 a5 pudgy alads

el Sumdy JolSe b (Jyere Jado poo GAugas b lail al> e o0l o
5 a5 oad LS5 aled .l oad g pSol SanYT liee 5 owyy
sy @olubl 5 @5em) ol el )l cde a4y oul ooy jioles 8 JSo
56 eere Jate ) O Sun¥l 2o 5 g clie (S S jlas
b b b e Jete G anlie Golul (es o i
0o B ond nms el 4285 ool 7S ales b Jgame Jado 5 1 IS
dris 93 0 sl iy o)lse -l 0z g bodniin oy SLaSy Lyl (Sae
G PRV JC S YR W VLR WS
il Jeene SzsS sl driio Jolr (gm0 Tl T Sy 5k -1
sladeio blid b Gllae yoils 2 3L 1 Jete LSy alols -2
Jyone
Ol g5 -3
OleSs pSojlal Il -4

b 0o 0.7 (65l S o Sl Jaia

3L awmlio-1-5

Slp Jsore olgs aw jo oad ools yioles 9 JSi jo o205l avglae ases
Sile Jdo @ ol a8 8 Oya0 ool awlie 5 Gl o Jrin
23k LS o)l 052y (65l Cumd e Sl Jgene sladleds
138 Jadsie gloain 205L 500 slies 4y by 9929 157 510 1y
59 @ 235L ol Gl b el Jeese o i 203l ol 15 L
BYo o ete 0yl Slsman [11] s b a5 iS5 o lagy 2alS Jadie
Pl 30 )lge Jodiie Jaise 205 og YL

661

Slp Goyws o Gler yials She Vb 4 0.8 (o) lep cod jo .l
Pl 5 a0 O g0 o lsp g S g oS 5 alad Skl s Gl
D5 gn RIS (S5

Ol bl s ool oled GuSU oy liee e 4 IS o
bos RIS Sl SU a5 oad SEl dad (6)les S
) oSU g el Gl oS sudy SU e i
Ol GBIl ojlge By 0 aSu sk 4 o)l Gl b el g Jatiio
Wl 00 5 oy malST WSU adgs

(23334

Silep Somd 35 0l 3 sl ( Fanl s psaled sgu (cu ) o
5 JS 5l calonds eols Lialed 5 S 50 a5 sl Cawday (205L alie
peiions g oS alal) 3)lep S 9 Glp b oS 4 (25L& Sanlay
L bl oo alS 203k 5 00,5 lay ial38l ST e ymal38l bl
ogazme (nl ;o (2l 5 d5500 VL alad lod 55)lpa e Gl
S5 5 il s s & ars b b ORI 2L B s les o
Slare @ s cpl SlgelS 2.7 lgs 5 0.7 (55, o0 Samd 40 o5 eanY]
al> o ol jo ol Ol e le 7 kb L Jsdsie Jrde dige <l
Gy b 5 3,5 b e el (slo il i b ool e Sl
G,k ad aw lp 6 JSE 0 dwlcwsa Jklsis Jadne ;o oolaiwl 8 )90
el 0ald o0ls igled el 203l alisee alold a g

50
—a— 2 4kW
40 e
- e27kW / A
230 eearesuw /P
3 /7
g A
P 2 Py
“ I .-/A_’: . &
10 W
0 1 1 1 1 1 1 1 1 1 1
06 065 07 075 08 085 09
®

Fig. 4 Effect of equivalence ratio and power on NOx
NOx 355 3 0l 5 3ol o ol 4 Y

100
9 } —— 2 4kW
80 - «27kW
00 ceedes 3IKW
—~ 60 |
< 0
S [
3 —— — -l
£ [T A....."..‘...'......f..A
30 |
20 |
10 |
O 1 1 L 1 L 1 L 1 L 1
06 065 07 075 08 08 09

1}
Fig. 5 Effect of equivalence ratio and power on efficiency

033 2 Ol 5 ool o 5SS YK

12 o jlobs 16 095 1395 suswl (v Sulle Swiie



Ologs Slmw 9 b ym0 S0

GSB B)liao sl amlio b b )3 gene 9 Jilie Jaiine 5 VT 9 B3l 7S Ao

Jdo s g ojls adlol B b mlavs U kel Jgeso Jrio o ®
Sz b Oliee GRali¥l cge S5k 0w Ay Lo y5
0.7 3lep s o Jodo laJrice jo Lol g o
D BB L (69,95 g 039 i Suo 5 aled
03,5 iy Gl e Sigace,S s Jpenn (slaate ol il
5o bl a8lal glsa o o5 Lo 4 Wilgs oo (Jaere sladrin jo .ol
ol 3268 Sl e b Ol s Jodsie slo Jrie

oSU g dslio -3-5
aloads duslie K0S b Jrie 55 90 oS gy ol 1T JSo 0
sl Jlsie gladaie plp 8 sgu> Jsene slaaie sody (WSU
JoIs & gl Jatia ;3 Ll o ls 397 (555 £l bl Jyons Jaiie
e & g Mied SIS gl bl iy (xhae 0 bS5l iy
Lol oS e Jaie )3 ()l SU o Jd

alad ol 5 gl Judo a4 a5 0gd oo i ST wdgi Glgs Gl L
sl ey G S s 5

120 F -l
100 F .

80 | o

I —a— PMC

40 «= ¢ o Conventional

CO(mg/kWh)
N
()

0 n 1 1 1 n 1 n 1 1 1 n
2.2 2.4 2.6 2.8 3 32 3.4

O(kw)

Fig. 10 Comparison of CO emission for giserene power for conventional
and porous burners

Glanls @y Jyome Juie 5 Jilie Jeie CO Liml aylio 10 JSCs

200
. ’ ‘
160 .
I P d

= »
120 | .
< 7
%o . —&— PMC
< L 4
~ 80
o == ¢ « Conventional
Z

40

0 [ 1 1 1 1 1 1 1 1 1 1

22 24 26 28 3 32 34
O(kW)

Fig. 11 Comparison of NOx emission for different power for
conventional and porous burners

Soly Gly Jeere Jrin g Jiie Jaie NOx Lol anslio 11 JSCo

! Hot spot

12 o pleibs 16 095 1395 suiduwsl (w30 SuilSo wiie

Fig. 7 Conventional burner flame

Srons Juis a7 S

r'

Fig. 8 Conventional burner flame with porous media

JRbie Juia yo b Jyons Jnio ales 8 S5
100
90
g0 [ —f— PMC
00 == & = Conventional
60
550
=40 | .\"\n
0 € i m -
20
10 f
2.2 2.4 2.6 2.8 3 32 34
O(kW)
Fig. 9 Efficiency of conventional and porous burners
e 5 (Jgese Jrto o33k 9 S

JUl mha Gl oo Sole 4 i mhaw o alad gy
Ol

4 S WLl glon Glie LSSl Jate 5501 Jdo 4
el VL aled slos (Jgare Jaiio S

ST gign (1) dmmglio -2-5
gy Sl b pane Jatie 55 aunSToisenS a5 oliae 10 S5 0
=0y e Gl el ool anslie (0.7 (55 ke connd) Jodin Jain
el e G rie plp 26 B8 o Jsexe slorive ounSlgige
G TR S PO v ERC PR P B
a5 g SIS LISy SRR Jaie o
S50 D)yge
S e GlaJniee o aidgus bglde iale)S iy
DS o Dy3e S
O Sy oxge (Jyene laaie ;o ol Aol lge w

59ls0 3979 4 (jgmpls g o aled

662



G5B Byl Gl camlio Gl )3 Jgens § Jkltio Jauite o5 3T § L85l 15 dulio

Olgs Slmw 9 b pro SIue
sl net
oAl gross
&-}')LGA’. >|

Part per million ppm
Pores per inch  ppi

Porous media combustion PMC

S 9 S -8
W Oyge ol B e cSb Gl 5 colex o Gl
Oemed b les ol Sl 1 Sas S Bacegs W el
Sl Sk 5 gail (o 550 Cupie oS 5l Sty
it @l S olnl (are g (ele Glagiegh plole L2l S
S JLS 5B 195 <58 5l (el eaigen ST Sl g plagiiigs

Wyl )

&lp-9

[11 M. A. Mujeebu, M. Abdullah, A. Mohamad, Development of
energy efficient porous medium burners on surface and submerged
combustion modes, Energy, Vol. 36, No. 8, pp. 5132-5139, 2011.

[2] M. Isabel, M. A. Mujeebu, Potential of Porous Media Combustion
Technology for Household Applications, International Research
Establishment for Energy and Environment (IREEE). Kerala. India,
Vol. 1, No. 1, pp. 50-69, 2015.

[3] W. Yoksenakul, S. Jugjai, Design and development of a SPMB
(self-aspirating, porous medium burner) with a submerged flame,
Energy, Vol. 36, No. 5, pp. 3092-3100, 2011.

[4] U. Makmool, S. Jugjai, S. Tia, P. Vallikul, B. Fungtammasan,
Performance and analysis by particle image velocimetry (PIV) of
cooker-top burners in Thailand, Energy, Vol. 32, No. 10, pp. 1986-
1995, 2007.

[5] S.Kakati, P. Mahanta, S. K Kakoty. Performance analysis of
pressurized kerosene stove with porous medium inserts, Journal of
Scientific and Industrial Research, Vol. 66, No. 7, pp 565-569,
2007.

[6] V. K Pantangi, A. S. S. R.Karuna Kumar, S. C. Mishra, N. Sahoo.
Performance analysis of domestic LPG cooking stoves with porous
media, International Energy Journal, Vol. 8, No. 2, pp. 139-144,
2007.

[7] M.Sharma, S.Mishra, P. Mahanta, An experimental investigation
on efficiency improvment of a conventional kerosene pressure
stove, International Journal Energy clean Enviromment, Vol. 12,
No. 1, pp. 79-93, 2011.

[8] V. K. Pantangi, S. C. Mishra, P. Muthukumar, R. Reddy, Studies
on porous radiant burners for LPG (liquefied petroleum gas)
cooking applications, Energy, Vol. 36, No. 10, pp. 6074-6080,
2011.

[9] P. Muthukumar, P. Anand, P. Sachdeva, Performance analysis of
porous radiant burners used in LPG cooking stove, International
Journal of Energy and Environment, Vol. 2, No. 2, pp. 367¢74,
2011.

[10]P. Muthukumar, P. I. Shyamkumar, Development of novel porous
radiant burners for LPG cooking applications, Fuel, Vol. 112, No.
12, pp. 562-566, 2013.

[11]N. Mishra, P. Muthukumar, S. C. Mishra, Performance Tests on
medium-scale porous radiant burners for LPG cooking
applications, International Journal of Emerging Technology and
Advanced Engineering, Vol. 3, No. 3, pp. 126-130, 2013.

[12]C.-Y. Wu, K.-H. Chen, S. Y. Yang, Experimental study of porous
metal burners for domestic stove applications, Energy Conversion
and Management, Vol. 77, No. 1, pp. 380-388, 2014.

[13] M. Shafiei, M. Farzaneh, R. Ebrahimi, M. Shams, Experimental
research on combustion in a porous media burners, Second
Combustion Conference of Iran, Vol. 15, 2008.(in persian __..,5)

663

Sy qo -6
b by osSelen (ooaw JHlxe Jadn (05205 dnlis ol Gudind 5o
«Sosalad ogu 05l Cusoy (sl S Gl plye 4 Jsane sladries
25 3)lye (AEAle] @ls 4 4z b b plnl (2ojl g (Su¥l ol
s o odwlin

“or IS 1l S o led comd o Jolie riie aled -l
ol o aliensn 0.7 (55lpp o 50 0 Sloe (g 5 05
Dlo g alad St g o e F 4 0.8 51 55,5 50.6 51 S

b g5slem o (Rl b Jdois Jadis apnSlgisnc S oan¥T -0
ol g, ol 5ham Ll sl 2als Glst pad 5 el Jds 4 0.7
G

FES s @ e Cond GRIEL SRS et (oSU eunY]
los Gl Al os

) S @ e Cend 5 Gly b R Jete a0k -0
18 s 5 S

Gkl Gl Bb b e Jate g il 1 alols s -0
oo (IRl ao5k

STl Laldl s 4 3oL b i Jade iy Jolyd 4o -
Pebges frim o233k )b Jhd 2l L Leg ) Bk

el (Jsore dris Gy 2l 1.5 6 Jolses Jato goili -2

A 2668 o Jseno Jato 0 apnSlgise ()8 sar¥l jlisil
sl e St ply 8 S0 gane Jatis oS ooy VT Lazl ¢

e w58 -7

Jkg K™y b saims 25Ty Lol o3y sbo S &
St (Slp 4 s 5 JE D

Sad glyp 4 S 20 5 S8z dr
keal/m?®y 5 51> o5 H

kg) Joleo o Me

k) B,5 13 s9z5e Sl oz Mel

kg) ol S )b oy Me2
(mbar) s x5 o)l oo 38 JLzs P
(mbar) yawes! jLas P,
kW) Join oy @

CC) 5 slos g
CC) ST aygil slos L2
CO Sl adyl sl &

(m3) )'lf o> (20 14
g pdle

Silpp s @

/)y o5k M
Lo w9y )

N

ool Lyl
1013.25 pa ,Lis 4 °C15 lod gz o kil 0

12 o jlobs 16 095 1395 suswl (v Sulle Swiie



Ologs Slrw 9 b a0 S0

G5B Byl Gl camlio Gl )3 Jgens § Jkltio Jauite o5 3T § L85l 15 dulio

Modares Mechanical Engineering, Vol. 15, No. 5, pp.341-
349,2015. (In Persian .. 14)

[17]ISIRI 10325, Domestic cooking appliances burning gas —
Specifications and test methods, 2007. (in persian .,

[18]EN 30-2-1 Domestic cooking appliances burnings gas- Rational use
of energy - General, 1980.

[19] S. R. Turmns, AN Introductitoon Combustion Concepts and
Applications, second edition, pp. 46, Pennsylvania, McGraw-Hill
Series in Mechanical Engineering, 2000.

12 ol 16 09 1395 sl (oI Sulse Swiie

[14]M. davazdahemami, M. Rezaei bakhsh, H. atoof, Experimental
Study flashback in a 5kW two-layer porous bumer, fiel and
Combustion Conference of Iran, Vol. 9, 2011.(in persian __..,5)

[15]S. A. Hashemi, M. Dastmalchi, M. Nikfar, Experimental Study
flashback phenomenon in porous ceramic, Amirkabir Journal of
Science & Research (Mechanical Engineering), Vol. 46, NO. 1,
pp. 25-35, 2014.(In persian __.,5)

[16]S.A.Hashemi, E.Noori, A.Aghaei, Experimental study of non-
premixed turbulent flame stabilization with porous medium,

664



