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Study of the thickness effect in stainless wire-net applying as the

domestic cooking-gas stove by using Mesh No. 8
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uwnmATeddumsanvdmeasinnumnvestundieaunued (H) AUszyndlddunufaned
Tun$a3oulneld Mesh Lwef 8 filUTanunsliueaid (Liquefied petroleum gas, LPG) guanlsiiiu 5.78 kw
AINUINITFIUNENSUINNAIMNTIN (18N).2312-2549 siauseananInmanuieu (Thermal efficiency, 1My A1
H fvhnsfnwdmdunuiansiiluniaiieurianiisausuias (Stainless wire-net type of domestic
cooking - gas burner, SWB) vasuAded & 4 vun Ao 1, 1.5, 2 uag 2.5 cm Fawanisneassiilaaziiily
Wiguileuiumnuia 2 vfia lawn wiufawuuiy (RB)  waswuuTaansusdaigsiind (PB)  ndenssialy
nsveasdlduunniued 22 cm wazduth 2.7 dns Tuneuniaaeitenen N 2 TulUmuIIRsEIuE 0TI
DIN-EN 203-2 waw LPG #ildlumsvanosegiidnsnnisdneidomds 3 kw a1nnismeaasswudnsufauuy SWe
ansaduiienldiiniumuianuu RB wazuuy PB Liesandvisnansuksidvostuntnuaunuag fai

WAERUY SWB 1A M, genIeniiauuy RB wagwuu PB ynnsal lnefiiidedunndingdl H ity 2.5 cm

a c{'

A1 1y, geNan Ap 47.08% dwsu H Wiy 1, 1.5uag 2 cm dA1 1, Av 42.11% 44.35% Wag 45.66%
AIUAINU dIUALAALUU RB WAZWUU PB 1IAT M)y, i8S 38.87% Way 37.54% FarnIumuAaLUU SWB

W 45Uy
Aman: UsednSnmdaausou, wkianesuluasisey, ANUMIvestunIiigawnuas

Abstract

This research aimed to study the thickness effect in stainless wire-net applying as the
domestic cooking-gas stove by using Mesh No. 8 that used the highest amount of Liquefied Petroleum
Gas (LPG) is not excess than 5.78 kW, in accordance with Thailand Industrial Standard (TIS 2312-2549)
on the thermal efficiency My, The value of H investigated in the stainless wire-net type of domestic
cooking burner (SWB) of this research had 4 sizes, i.e., 1, 1.5, 2 and 2.5 cm. The experimental results of
SWB were compared with two conventional gas cooking burner including of porous ceramic burner
(PB) and radial slotted ports burner (RB). An examined pot of NO. 22 cm and boiling water of 2.7 liters
were conducted. However, Deutsch Institute Norms: DIN-EN 203-2 was adopted in determination Ny,

and the LPG at the fuel rate of 3 kW was used. From the experiment, it was found that the boiling
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time of water in SWB were faster than RB and PB. It is the effect of heat radiation from stainless wire-

net. Thus the My, of SWB was also higher than RB and PB in all cases. It was noted that the maximum

valve of the My, was 47.08% for the case of H = 2.5 cm. In the case of H = 1, 1.5 and 2 cm the N,
were 42.11%, 44.35% and 45.66% respectively. The My, of the RB and PB were 38.87% and 38.36%

which was lower than the four models of SWB.

Keywords: Thermal efficiency, Domestic cooking-gas stove, Thickness of stainless wire-net.

1. umin

Un3deuaziming [1] loviinsfinwn 39y wazdl
nsiauAgIfUNTUszendldinaluladfagwyu
\eLiudszavsnmieninuden (Thermal
efficiency, My ) vewnufansduluninsould
nszvifuiegsiaiiles inmeiinisanyTunansld
Foudwdallngdonmnan vie uwoaits (Liquefied
petroleum gas, LPG) lsognanudniasdinalngnse
Ao Ty,

1ud a.A. 2007 V.K.Pantangi et al. [1] ladnu
ananTRvesn s lvsiluTanngu Fonsiiin 7,
youmuiansiuligetu Tnsthgnuealany (Metal
bolls) uay twlave (Metal chips) anUszneutdu
gaven Tanmgu eldunuiumuiansiui 4 1
INNANITNARBIVDININLYT WU Ty, @GRV
wnAatannguidu 73% wiiawAavaduii 9 14
agluya 67-69% An1sudeeuiauanenui1 CO,
Jiugetu 0.6875-0.9375 ppm  wagAmsUdes CO
anas 225-117 ppm 1w a.d. 2010 35¥and Taulng
wazany 2] 1évinnisuszgndldianniuiiodia
Ny veumuiandu Ineni1seanwuuaituniuia
nesy lupsseunvuiagniuviiaigaganside
(Domestic gas cooker using open-cellular porous
material) nudnmianaidluasiseuluuTagngy
yilawagarsida fgumgiidiumis Preheating
zone Wa¥ Primary air Q&ﬂ’i’lLLUUL%i’]ﬁﬂé (Porous
slotted
osa1ndninanisudfedfduduresTagmyuid
Tassadauvuaganiidn annsafuindenlfis,
N1 meulul A.A. 2011 V.K.Pantangi et al. [3] lg1
Anwm1iannu (Porous radiant burner, PRB) e
woafd (LPe) iluidowmas iieldlunisuszney
013 Inefiausznaude Tannguaesdy  fuusn

ceramic) WwazluuY (Radial ports)

Dulgunsienlndiignadaduaindanouaflud
(Silicon carbide, SiC) LLaz%uﬁamLﬂugUquisuu
nsguAuFeufiaiienn egiiundianay (Alumina
balls, ALO,) ymsnaaeulaensiuinaafimmue
141U BIS (Bureau of Indian Standard): 4246:2002
gninalglunisanam 7y, Suaqﬁgal,muﬁ”amﬁm
WUULRLUAZLUU PRB WU Ty, @9ARY0UAILUY
PRB 1{u 68% Fagann 77y, geamveLALAavL
wuuLiweg 3% Lul a.a. 2011 USUNS LWYSWAY Lay
Atz (4] thuuimnanisnaaeswes 3sim Taulnd
wazAny [2] unaframiansauluasiseuiuulug
1AEN1T9BNKULLAEATINAMAFRUUTAAN TUYLR
Ia%u%gaﬁfﬂﬂ (Metal  open-cellular  porous
burner, MOB) fivhanandiia-lasy
(Nickel chrome, Ni-Cr) sﬁqwamsmam%ﬂﬂﬂ
Wisuifleuduimufadldduludiesnana
(Conventional burner, CB) 2 %iin Town e
quifaqwqmjﬁﬂmmﬁﬂé%aﬁa (Honey

material

comb
ceramic porous burner, PB) uaglauAgwuuii
(Radial slotted ports burner, RB) 31n®anN1510a84
WU WWAELUY MOB §1A1 7y, @dgamvinfiu 60%
ypuzil PB way RB fle 77y, 087 51% way 40% iile
52 9 ‘l‘i P. Muthukumar and P.l. Shyamkumar [5]
ULUINI9UD9 V.KPantangi et al. [3] H1WUIAD
TnemsiuAsuTaanguiuiiaedulsunsguauion
negiun Wanavunldiwsdind (Anungu 40%)
Ay 10 mm leuniswludld Sic Aflanungy
80%, 85% Uay 90% didunuAudnala 90 mm
wazATMLI 20 mm naaeulngliiifniuu Bis:
4246:2002 NNINAGRINUING 77y, aeaaUseana

75% gend1 My asaaveunuiansuluaiiiou
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Udesufa CO wag NOx oglurae 10-160 mg/m’
ey 0-0.9 me/m’  vngfievennuiayadily
p¥uSeunuufueglutae 250-650 mg/m’ A
4-7 mg/m’ yhmsvageuRidaTduaNya (0.5-0.7)
wayAETIng (1.3-1.7 kW)
nnfinarndrsdueuitedivldtuuanias
Waauianeauluasuseunuull lagdien
msaLnuaauUszendldnioasraduiinives
e Geazgeaulaluiidninaninunuiveadu
mangifidenalnnimiviuagyuuamdlunisii
Usganinmgannuiau (Thermal efficiency, 7y, )

Tgedu wazanuiumunisldidomnas sauviaan
USinamafiviiintu arunsatnluldeuldass
AeliAnmsUsndondsany  uenanidasyinns
Wisueuaussausvaaaunawuuludiuiaiuia
3n 2 vlla loun wufawuuiy (Radial — slotted
ports gas burner, RB) LLasz’lLLﬁ”aLLUUmeiu‘Uﬁﬂ

Ww513And (Porous ceramic burner, PB)

2. ensayanyal

Co.water APz feusunnzvoniildnaaey
(MJ/kgK)

CB Conventional burner

CO  msusuuauenlan (ppm)

LHV  epmudeumeinvessda (MJ/m’)

Mot 8Vl UNINAEDY (ke)

Re Reynolds number

SB Swirling burner

SiC Silicon carbide

SWB  Stainless wire-net type of domestic
cooking burner

Toater Qmmﬁﬁ'mé{mmﬁﬁ (K)

t a1 tglunisau (s)
v anIINSaTeUSUnsURILA AN LY

3
nadau (m/s)
Ny UszdnSnmdsnusou (%)

My UsednSamideanusouvesiamndim 1

My o UseAnSamideannuiouvasiunismm 2
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3. gUnInluazisn1smaaes

3.1 gUnIain15naaes

U7 1 uansuwAaluniseanuuuiiaiufa
wandluaiiseurianvrgaunuiaa lngiindnnis
$9i mmhendauauesedautunans 9 LEU
wtAnduTannsu (Porous media) Jsfidnuaiziay
wWuReatuTagwguita 11U Ao arwnsoduldis
AI5uAIINTOU (Absorber) LazfalUatsidnuTou
(Emitter) Fsanansaléifugunsninanivasunin
Fouldagadivsednsam lnelleusendt wiufany
Aulupisourinaveauaulad (Stainless  wire-
net type of domestic cooking burner, SWB) uay
IziFunTevoumuiauuy SWB ausiuiudesinsie
wiksthfuaunuestunteanuag (H) 7l 4
WA Ao 1, 1.5, 2 wae 2.5 cm wieddesende 4 9
SWB08:01, SWB08:1.5, SWB08:02 gy SWB08:2.5
AINAIAY

6

ARSI
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Sy
; Jaras
eRees >
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SUN 1 WA luN1Sa0NLUURLALA dNIAL

Y 9

TurSiSousinnveawnuLad

SUN 2 wansauawaaitindneilueuidel
2 & = a < a A a
Wuawauadiuas 304 Jailivan lasdley wasinia
Wuduway Tvuieuessnuiutasineeniiailn (Pores
per inch, PPI) #3oiisaninwuausaua (Mesh size)
fn 8 Mesh size WagliAINUNIN9VRIYRY 2.57 mm
Juawnuaa ngueeawmilfn (Austenitic) fdunay
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voslasilion (Chromium) Uszana 18% uazilaia
(Nickel) Uszainey 8% Beanunsamuanuieuligeani
1200 ernwwalded [uaunuaanudivingalifia

JUT 2 megauauLad 6]

U7 3 uanandnnnsviieves SWB  @1ansa
asuwlasad L‘éumﬂLLﬁaﬂamﬁ’uﬁwQﬂWuaaﬂmﬂ
swunAaidnluluenay vauwiAgiueInimaIuLen
(Primary ain) #loguinallng 9 azgninthriiutes
pnadiuLsn WrluTuvienaunson 9 duuia lay
DIAENITANUNLULNUANTENINUAALALINA
1Ags0U AI838N19AINA1I81AIAAIULTN LS
AUsanal 50-70% vesUinaerniaiisndusenis
Lwﬂlﬁﬁﬁauy’iiﬁ (Stoichiometric
OulUlgRagvinlfennimdiunsnd dldnde 100%

air) wagiAlny

Juagiuanuduresniaiild andudiunauvas
pINAdINLTA Laglid AgluanunvisaunuLad
wazgnynUsznelsl danisgadalilazldisiailiide
(Pilot flame) vauzLigatusInAdIuiaes
(Secondary air) %qaxgﬂ%’ﬂﬁﬂLﬁﬁ’wanmﬂmqé’msﬁw
Wadln lngerden1sanemn Ui Layusiasgsd
maauﬁ"ﬁ%@uﬁ%mmaﬁaLLazaaaqﬁmﬁwﬁﬂﬁmmﬁ
Imsﬁauﬁtﬁmdwgﬂ@mL%’ﬂmwauﬁ’ULUaﬂMé’um%u
wardsalmAnmanludanugal Foedu fente
aupuaazyivitidus5Used (Absorber) uazen
wiSsdaudeu (Emitten)  ilonngne aunulaasy
anufounniailil (Flame) iadiosegluniouu
RavthenvnvaunuLad (Stability inside or on the
surface of stainless wire-net plate) Aagunsed
AusausanlunniAynn1e lnslanizaosniu
fiddyfe nsunssdluiuuumnedagdsuion
TUFaRunTuy wardnaundurSdasuansun
Seehunauszrnedewas (LPG) wavenIfduLsn
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(Primary air)  studunauiiilolwadannouds
ppaLIUaAIz AN sguvaiiugang ity
roudguurunmsunlugd Bonunaii 9ensgu
ANToU (Preheating zone)

| D=22cm |
v

12
cm Vessel

Flame Radiation T Stainless Wire-net Plate

Secondary Airm‘? Aha ‘;/— Emitter

=1-«—— Absorber
Preheating [V VvV VvV VvV
Flame Radiation LPG
Zone <+— *—Mixing Tube M «
Primary Air -
| 15 cm |

JUN 3 vianmsvirnwvesiumuiansidluaiiigeu
YianIngaLAUaH

3.2. 3N15NAADY

WBnrsvea AUz ansa1mTiAINTo T
wuRaysdiulunuided Tnefdunoudsd Gusude
N13318uAa LPG 31nunasdneuialnaniugunsal
muANALFTgINAs TS INMLAE vinsAnlid
wilaeUamnludnsinasldufageaniduiian
15 it Felamuduudounsonnaosiva ddldi
2.7 ans wiaueweslualilla Wawnlusnsinisly
uwhanuiigenisiaeusuysunmernielilénism
Indffmunzraundoususuianiudu duauing
qmmﬁqﬁu mﬂqﬁwqﬁL%'méfmuqmwgﬁqa%mﬁu
90 B waldYa LazauIuiguriinianuLd LA
YauAa InAN1slELAdTzI1N1TNAFOULAZAIRN
q Taslun1snnasildiniosfioingungd ines
TudUDaviln K in3estuiingaumgil (Data loger) §u
GL280 a3esiletaufavinnass (Drum-type gas
meter) 3u GT05/3 iedosilatauiinauialods fu
Testo 350-XL waziadasdlofildlunsanenmadly
ndosAdnea Bve Canon u EOS 6D
3.3 ASMIANUIZANSAWIBIAMNGDU (7))

A3 ¥aAUsEansamdeninudeuluiiiends
AUNINTFIUVRLEDTIU DIN  EN  203-2 Faen
UsgAnsnmdennudoumldainaianudeududai
ilersu TneTsnsdutuasfmnaldsd
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m Cp water (363-T

vXLHV Xt

water

nth - water,i) (1)

3.4 n5USTNIANAL9U [7]
A5U1ANU S FUANITUSENTANEI9N UV D
Wk Aanesuausanilanaun1si (2) Ae

Energy saving = Tz =T (2)

.2

4. HANIINAADY

4.1 dnwauzadlnvaumuianeiy

lunsfnuidelaseuiisunuianedueiia
pUngaLAULad (Stainless
domestic cooking burner, SWB) ‘Vlzﬂ 4 wuu AU
wufaidldmuiluiewatn 2 vfia ldud wuAa
LLUUﬁ"JW; (Radial slotted ports burner, RB) WagLsn
wigwuuTaanyustinuesndingd (Porous
PB) Jauuu RB 1Huidenldfusnniigelu
AfIToU UazaINNITNARBIaNEzalnua N
wAawAazUUIANNWANATY NA1IAD LWLAALUY
RE awfimliwsiudndesduamlvennuia
wuu PB 1dudnuaizliiuailyl (Flameless) wafioud]
WarlwAnasnszaneiaeusuiaawsuuarlifiva
Trwafugduly dmsudmlniveamufa SWB i
4wy agfigusriadaliwiadu 2 dw Uszneuly
e daunsniiiandigauauiaa asdudnvuy
Flameless aauzLagafuiaziiiuadln waduddn
druegduuy MewmisuitaUailives SWB v 4
wuu  Fadunissamendaililuuu RB uag PB 1A
sheffu dawandugui 4

wire-net  type of

ceramic

burner,
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(@)

U7l 4 dnvasimliveanuia (a) wuuianmyu
yilalwsdind (PB) uay (b) wuuiay (RB)
(c) vllannUngaunuLad (SWB08:01-2.5)

4.2 qmugﬁé’mﬁaﬂ

U7 5 unisuansliiufeanuduiussening
qmwgﬁﬁwﬁ’uL’Jmmiﬁi’ﬂuﬂ'ﬁmaawmﬁamLLﬁ”aVT’a
6 uuv Tnglun1smaaesussginy3inms 2.7 3ns oy

v
a

fgunnfiunsuduuszann 27 °C a9nn15Maag
wudmafildlunisduiien (Uszunas 100 °C) ves
WLAALUY SWB08:01 81 2.5 agleiaan 1,050, 990,
930 war 870 Funil My erandnldiusledu
ane aupuasEiiALrLEIndRunatlunisiuh
Won avantesasniuluaie wardanuineiuid
SWB a4 wuu MWnandudiienteanimiuia
WUU RB waw PB #ldnanunuds 1,110 3uidl was
1,140 ww] mmmaummmaﬁmal@maamawa
A UMTeITunTsdLAuLad (H)  fiaednasy
nalnnsunssd AnudeuldiiArunntuni H
Tnglanigiiannenisasnnuseuludaiunvusuas
maauammumumaﬂumdmiaumwmau vinlw
ALAE SWB ¥ 4 wuu mmmmmmma@lmmmw
WIWAELUY  RB waz PR satumufauuy
SWB08:2.5 annsnduiifionlfiFaitan insgdum
Szjwatmmaaﬁmmmmﬁqm
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Temperature ( C)
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1200
Time (s)
SUN 5 Anuduiussevinseamaiiuniunm
4.3 Uszansndiaaaudou (7,)
UM 6 WansluuniinyiaUszansanasanusou

Y Y

(Thermal  efficiency, Uth)sﬂaﬂLM’ILLﬁyﬁﬁdﬁmﬁd
6 WUUAINNANITNAABINUTUAUAGLUU SWB 92l
1 Ny Wintunuaunestunt sauauad
(H) wage My, qﬂqmmﬁmﬁuﬁu SWB08:2.5 (4,
= 47.08%) el H wniige wenanidmung
My V09 SWB Vi 4 WUy §9n71 RB Uuay PB A
Ny Wiee 38.87% way 37.54% Feanunsaesuield

AILDNTNAAIUNUIVITUM VI8 ALAULEE (H) 178
ALESUNALNNNTHHSIFAINNSDUNDBNUIDINLHUA
DyauAURa [uRgItunTiveguniidaen

60

Q=3 kW

Thermal efficiency, 77, (%)

P

SUN 6 wnuiiuvianansusednsamidennnuseu
(Thermal efficiency, My, ) VDBAMAALFAZLUY
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4.4 YSunuarsuaunauanlyd (CO)

sU 7 wansunuginisiuieuliieudiuia
ASUBULBUBN A (CO) UBLAULAALARZILUU WU
AUSHL CO VRUMLAALUY SWB08:01 f19 2.5 &
Aeglutie 30-43  ppm
dntios Tuvusfiwuiawuu RB waz PB ﬁﬁwazﬂjﬁl
51 ppm a8z 60 ppm AU Fawandlviiiuds
nszurunsnlnsvesdomadundaziunuiad
msmlwﬁﬁamyjmﬂlajLmﬂ@mﬁ’u esniinisene
Weindsliudszuudivinfunn 4 H uaziile
WasulsuUSunas CO wufa SWB W 4 wuu fu
LLAGLUU RB PB #U21A1 CO VaaALAE
SWB ¥4 4 wuv flFfisniuuu RB uay PB

zlaguklasnny H

bbeYe

70 T T T T T T

Q=3 kW

60 |-

CO (ppm)

JUN 7 unugiimsidSguiigus CO Yaumuia
WAagUUY

4.5 n35UsTNIANAIU (% Energy saving)

Ul 8 uanawaIeuifisunisusendamdsay
YouMLE SWB 118 4 WUU wazimuiauu RB Tng
yMIAuIAINANNTIT () waglden 7, veq

wuAauuy PB 1JuA18198e 1nnsIATIEYinUI
NSUSEAEANEINUTOLATLAELUY  SWB 983nTu
Ay H Adfisdy namAefidwiniu 10.13%, 15.35%,
17.78% uwag 20.26% mua1au esu1elanignan
Futndenfiandiainiy H Aiudu deldesune
Wudluguil 5 wazdunndeaunisd (1) fewni
Fedanariilien 77y, Wity dmSuimuiauuu RB
feinfu 3.429% WunisBuduinauia SWB wa
4 wuvu fnsldndsanudisnninauiawuu RB uas
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PB pudviswamsuvestunteawauad (H) 7
dreduasunalnnisussdaiuseuludaiunvuy
wardieguaungidiunanluiisnisguainuiou
YDUAAE
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25 T T T T T
Q=3 kW

20 |- 4

15 4

Energy saving (%)

N ) NG hl g
& N & &V <&

\$‘b

Q'
Q
S & S N

SUN 8 wnuillUSeuisun1sUsendanaeanues
WUAdWUU SWB08:01-2.5 wazluu RB

5. d3U

2INN13ANYIBNTNAANNUIVBIT UMDY
aunuaa (H) MUszgndlinnaumiasinaiaiu
Fuwnilolfinuszansamdennuouveaniuia
yeruluniadoumunsoasunalddedl

1) Warlwveunufaisusrsvoadarlud
uanenafy nanAewuAaLuy RB aedivadluiysdu
dintles dauadlrlveumufiawuu PB (Judnuae
el (Flameless) tadiouiiiuadlndunsnszane
fiaviusiuTagniu uaglifiaslivadugiduly
dmsuialnveamuia SWB ¥ 4 uuu W30NAN
H azfiguiadailiuuadu 2 dw Uszneulusae
daunsniiiamidisaunulaaviYudnuuy
Flameless vauzifeniundivadlnnaduadndiuey
duvy dhemgizuiaaliues SWB a4 uuy
Jadunsyimenvailiuuu RB uaz PB 1ieeiu

2) wufta SWB duidelfidudle H vty
wazdaudandnauiauuu RB waz PB vialwidlen
UszAnSnmdsnusou (7, ) qasﬁumm H iud
LazFININAUAAUUY RB Wwaw PB etiuimufauuy
SWB10:2.5 A1 7y, gagn Ae 47.08% Lile1ann

a

3nSwa voe H NYrwdnasunalnn1swassdainusau
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ludarunvuzuazylrsgugnmgldiunanlugianis
guAUTaU

3) USanal CO oamuia SWB e 4 wuu i
ag/luyae 30-43 ppm Wasuwlasnuszes H ey
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