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Abstract

This research aims to improve the thermal efficiency (Iy,) of cooking-gas burner of Katsura-
burner (KB-10) by replacing the metal fibrous type of porous media on the outer ring but the inner ring
is still conventional burner. Three metal fibrous widths, i.e., 0.3 mm, 0.5 mm and 0.7 mm, having
porosity of 0.957, 0.967 and 0.989 respectively, are examined while the average thick is kept at 1 mm.
The new burner is defined by the metal fibrous KB-10 burner (MKB). Moreover, the experimental

results are compared with the conventional cooking-gas burner (CCB). A size of the tested pot
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has 30 cm and a volume of boiling water (V) is 5 Liter. The experimental procedure to estimate

the Ny, is based on the German standard of DIN-EN 203-2 under the condition of fuel rate (Qf)

at 7 kW. From the examination, it is found that the boiling time of MKB yields faster than the CCB

and the My, is also higher. In addition, the Iy, is increased with W, decreasing. Thus, the MKB-03

(Wp=3mm) at Qr = 7 kW and My, = 5 Liter give a maximum [, that become 33.5%.

Keywords: KB-10 Gas-cooking burner, Metal fibrous type of porous media, Thermal efficiency
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nswauaAanesuyila KB-10 laglddaawsuuuuidulelans
Development of KB-10 Gas-Cooking Burner Using Metal
Fibrous Type of Porous Media

audnwal nsnuudIuns! Angny PusRalsehvg? wavdndin ngaaut*

WipsUfuRnsidemsimunlumalulaguesTagmu
(Development in Technology of Porous Materials Research Laboratory: DiTo-Lab)
avirimnIsnadedna anglimnssumansuarandnenssy unminendemaluladnvueadaiy
744 puugsinTeal sualuiies Sunailios Jmiauassrvdin 30000
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150 0.#39uns o lwidle 9.dles 9. 90uKAW 40000

*Rasia: Someluck_P@yahoo.com waz bundit.kr@rmuti.ac.th, Wséiwyi: 044-233-073, Insans: 044-233-074
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ao N
UNATIUIYU

o

nnUsrasAiveNauUTEavEA MR NNTaUmLAEYIAN KB-10 (Katsura-bumner-10)

v
o

g vo v a = Y = o v
nldtannyuuuudulelansfndmawnuiunuseuuen lususinumussuludwaduuuuimnly dulslave

Alglun1smaaeazdvuInnundig (W) 3 auia Laud 0.3 mm, 0.5 mm wag 0.7 mm F9A1AungU (Ep)
Ju 0.957, 0.968 war 0.989 Aua1dy widlauvuuadsintufe 1 mm svdemaiufaneiuwuulntiii
wlAaedy KB-10 vliadulelavgiwumiuuen (MKB) wenanillunmmeassdaihnisidSeuieuiuniuia

widudamndigdnldiveglutagiu (CCB) ndonsduldlunismaasaduvuin 30 cm wazduuiuunn (vy)

Y

Wiy 5 8ns Tumeuntsnaasiion Ny, seduluauuinsgiueesidu DIN-EN 203-2 agnelddnsinisine

¥
IS a

WaLnda (Qf) 7 kW 91nn1snaaesnudnauiauuy MKB ansasuientmsninauianiiuiuy CCB s

a1

461 Ny, Nigandn wazdanudn Ny, wgelumu W anas sty tawfawuy MKB-03 (W,= 3 mm) fan1iy
Qr = 7KW wag V,, = 5 305 2l Ny, gedlanfie 33.5 %

Aman: wufiansiu KB-10, Tannuuuuidulelane, Ussdnsnmdninuiou

Abstract

This research aims to improve the thermal efficiency (Iy,) of cooking-gas burner of Katsura-
burner (KB-10) by replacing the metal fibrous type of porous media on the outer ring but the inner ring
is still conventional burner. Three metal fibrous widths, i.e., 0.3 mm, 0.5 mm and 0.7 mm, having
porosity of 0.957, 0.967 and 0.989 respectively, are examined while the average thick is kept at 1 mm.
The new burner is defined by the metal fibrous KB-10 burner (MKB). Moreover, the experimental

results are compared with the conventional cooking-gas burner (CCB). A size of the tested pot
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has 30 cm and a volume of boiling water (V) is 5 Liter. The experimental procedure to estimate

the Ny, is based on the German standard of DIN-EN 203-2 under the condition of fuel rate (Qf)

at 7 kW. From the examination, it is found that the boiling time of MKB yields faster than the CCB

and the My, is also higher. In addition, the Iy, is increased with W, decreasing. Thus, the MKB-03

(Wp=3mm) at Qr = 7 kW and My, = 5 Liter give a maximum [, that become 33.5%.

Keywords: KB-10 Gas-cooking burner, Metal fibrous type of porous media, Thermal efficiency

1. uni

WIRAEYIALLEaNININTFIU (Conventional
cooking burner, CCB) [1] Lﬁumﬁﬁaﬂﬁt’fuqﬁuﬁu
unsvareundigaludegiuiefisufuuuudu 4
W endu el e fidnvaziey
waneUsenis WU lassasnaseudig simgn 1de
$alnlise azaan wazfidaenisiiauiingag
WOANAIT NUNIU AAudaendegs inuia
NaRuLeaiIuInIgIudInaIusenaunle
d2undn 9 @1ue0813 Ao vieNaw (Mixing tube)
W31 (Burner head #38 Cap) waginuufa
(Injector orifice) Nionandrulugvrarnwannas
Tnglasunisesnuuulilianwuzidunensn (Throat)
Tndduusnaniudivesuiia Laze1n1AdIuLsn
dienansdunaaanivesnisivaluvie uazasd
winndmiaiefldudiudniseonuuuiiiona
193n15U5UWABUYIIE R Insinauia niee
Turn-down ratio U8 9tA1 Kated@IulRg vi1a1n
neundosisuildnatsuuuiuegiunislday
W o9 dulnulnandy (Cap) wsoLdulauniu
(Circular ring) wazazdis I minwmnuils
fiveuranuduanssiiduiatuve uienauvinidy
U13u kazgniegsesdnuiunaiteseslunuiiai
iiesiniiiiidusnszansufia (Bumer port) way
Wadlwidnegmiegniuufalinsznuegisaiaue
e vurnsufiaznsegmilonun felassaing

7918 warldaudralInvewAIwnd CCB wuul

= |

Fedswaldfinaslduoafifiiuuiniuynd
naffveInsensiandsauveslssnalne
U e 2556 [2] wudaiinasididenas LPG
lunpgaainnssy Ulnsiadifosar 35 n1Aasusou
AntuSosar 32 arnwuds niesnsudaniu
Sowaz 24 uazna geamnssudnduiosas 8
nfinadiuitu szdannladnninndadeu
finslfueaidgegnsdeiiles BeiAnuilidnadly
srnuinmutailduiunaneaitunsndumuia
fifsvuuunissneuialuainuduldsuas q

U U

(U111 280 MMH,0) ®IDUTLIIALRILAFAINM

fugananii Kutsura bumer (KB) faeimn i3l
thAdenaengualafiazanuinanislivoaiiives
wuAa kB luniandaeu Inonsifiuussavsam
Wemuseu () veunufaneiulunalesuuuy
W301a1835n13 [3-10] Ingordegunsaliing  laun
H1ATRULARUTEANTAINGY Y0INTENTIINE I
n1sUfudgedneaen1sdauiavoaiiim,
1ngNsUTUUTRIMANAMUULAY Waguunduns
Anufiawuunyuiu (Swirling flow) vlusedngam
Fearnufeugety Fudunaainnismyuiues
wWadlwneliAausadeulinaddaniswlngd uaz
mMstemanuounanie Winszoznalunisuas
youToinds uazena iinan uaziaduialunis
Fudavondadlwiunivuy SainliAanisimnlng
fauysal wndusamafisadulszdninisaiew
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waluladvesTaguiuiifudniziteudwild
iesananmsafisdszansamdsanuiou (n)
Tgatuldedetaau dmanisAnwivasinidendga
N i

Tud w.A1.2544 (R.71.2001) aig3dl $9unyA [3]
dnownalulagagnuanyszgndldlunisduasy
UszdnSarmBeauieu (n,) veuniuiansdy
KB-10 nui1UszAnSaimBsniufoulfindu 200
sounlut) w.m.2548 (A.7.2005) veud leataugna (4]
WWUINNN IgA S9BETURUR [3] WAmuife
lngazdansldinuiaruin KB-10 uivinn1sdnwuas
Wk CB WU SB wdainuUsgneudniy
Tasea$rsiisinisuyudsuninuiousiefagnyy
(Porous radiant recirculated burner, PRRB) U731
UsrAvBnmdsenufeunisity 35.83% dwalilud
N1 A9 W.A1.2549 (A.A.2006) 3156 1UNAT4 [5]
laldndnnisTagnuadie q Auauidevss
dud loataugna [4] uaiauiUsednsaan
193LA1 KB-5 ldnanisnnandfia 11 KBS
fiuseanBnmgety wudu Tl aa. 2007 Pantangi
wazany [6] LavinnisAnwraudanisimnlnd
vaunwfialagldluiagnu Ae gnuealany uay
wiwlanzurusznaurdugaiauiiinisvagey
MINUINTIIU IS 4246: 2002 wunUsednsan
Weawfeu (n,) geanveuntuiatannyuiu
73%

91neuITefindraundradudy Fausdiaed
UszAnsamiBannufoudigs wifideideunauls
fanusoasiauliisdudely Insangauide
¥84 Pantangi et al. [6] fin1sld3aqnyuivindu
Fammate 9 JULUU wagnuiiaeufadld
Yaanyudzinmdulolansduaiuisosiali
UssAnBammBsanudou (1), ) geflan ey §3%e

Felatuwfnusulsumuiansduluniaisou KB-10
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wuulndlagviiniseonuuy wagad1aiaim,
sagdagniuuuuidulelangunuiwuniusauuen
(Outer ring) ¥ 9 KB-10 d7ur9unaun1uly
(inner ring) Faaslduuuiialuntuviosnain (CCB)
uanantlagsinsiusuifisufuiuniuia KB-10
i 9 W delimsuisuszansamdainuion
(n,.) veunufansdunvulng Fsdoyadld
9nnsfnwil avilugnisiaun uassdmmuia
fldnuatdumaniiFou sukadudnuumimils
TumsidenldnufansiluniBeuiifinisUszvdn
N&u 51A71089 warduasunIToUTN YN I
sioly

2. seMsayanyal
CCB  Conventional cooking burner
CO  msusuususnles (ppm)
Cp water Apufaus iz Yo (kJ/kg-K)
DIN Deutsches Institut fur Notmung
KB Katsura burner
LHV  aeudeunssnvesufannaeuiild
(MJ/m?)
LPG  Liquidfied Petroleum Gas
V., USinaswestingu (Litre)

NO, lulmsiausenled (ppm)

Qr SRIINITILLATDLNGS
t nalglunsauun (s)

Tooter;  Q0UMQIATUAUYRNN (°0)
v gnsINsraldeaUSuinsvaswia (m?/s)

UsganSamaaninusau (%)
N,

& ANANUNTUYDITAANTY
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U 1 wanauunAnlumsiimunmuiayadueio
Ke-10 IneliFaqnyuvinidulelanzifiouulse
Snwmgn1sdaufavesium sawanisguenia
nd1afe A ndnwuyiuaufa K10 4
WU 2 29 Ae 2wl (Inner ring) fifvuan
duslugudnansaislusiniu 5 49 uagaauniu
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giodulelangiinsuniusevuen (The Metal
Fibrous Type in QOuter Ring of KB-10 Cooking-gas
Burner, MKB) uazazi38nior00muAanuy MKB
AuruInAUnisvewiudulelansdisl 3 auin

A0 03 05 way 07 mm §ail MKB-03, MKB-05 was

MKB-07 fua1eu

(N) WA LAAWUY
CCB-00

(9) FAAAWUY

(M) AAALNALUU

MKR-NR MKR-07

o o

JUN 2 dnwaziimuianidlunimaaes

3.2 35n15Mna09
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Y 9

a a a v
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msldufiagegalunan 15 wiit FUawn wdwiniu
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a a =

Nodloargillenddldumnunnmuali () As 5 &as

v A

Tnotirdigamndiduduil 27 °C wieudmesTuduila
vuauRe ndsanndufiinissneuialudns
fifvun Q) 1ide 7 kw wazyin1syaRatyl Fovi
nguvndiFudiu furuidigungiaedudu oo
Trlaunauarina1n1slgLAgsEnINenN1sNagau
uazAmg o lnglunrsnaaessly Lﬂ%‘adﬁaiﬂqmm:ﬁ
wmoesluadilagiin K Lﬂéaaﬁuﬁﬂqquﬁ
(Data loger) 3u GL280 winafietnuia (Flow gas
meter) 1a3esfioYausunuufaleds fu
Testo 350-XL waziasosilofildlunsdrsnimalv

naeIRInea 8o Canon Ju EOS 6D

—{—= Porous burner

Conventional burner

——— Control Valve

Valve s flow meter

E‘Uﬁ 3 WHURINTNARDY

3.3 N15K1AUSEANS N WBeA21u50u (Thermal

efficiency, I,)
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v
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Snwaugiaalwiis 4 Unuuldun CCB-00, MKB-03,
MKB-05, wag MKB-07 Wuid1 Waa1fisewniuuen
(Outer ring) Wuluu CCB Aie CCB-00 azildnwiy
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(n) CCB-00
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€
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