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Abstract

This academic article presents an integrative analysis of innovations and strategies for
enhancing the efficiency of liquefied petroleum gas (LPG) utilization in cooking. The study is structured
into three main sections: (i) an explanation of the fundamental scientific principles of combustion
and heat transfer, (i) an analysis of technological innovations and user behavior, and (i) an
assessment of the socio-economic and policy contexts. The findings indicate that advanced gas
burner technologies, such as porous radiant burners and infrared burners, can significantly improve
thermal efficiency (up to 71%) while substantially reducing harmful emissions, including carbon
monoxide and nitrogen oxides. In parallel, innovations in cooking utensils and modifications in user
practices also play a crucial role in energy conservation. Furthermore, a case study in Thailand
highlights that social barriers particularly high investment costs and limited access to information—
remain critical obstacles to technology adoption. This underscores the necessity of adopting holistic
policy strategies and bottom-up approaches. Accordingly, this article proposes comprehensive
pathways for technology developers, consumers, and policymakers to advance sustainable energy

use and improve overall quality of life.
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(23] wu awldvieitu SeneliiAnuafivnisernie
Melup1ATUALAIHANTENURDUN MY BIE LU BEN4
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Funuiigedudmivldou venandanamlndils)
auysalSaneliAnarsuafivilliusunsnofequaim
Wy ArsUauLBuanles (CO) wazoanluaveslulnsiau
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2.1 ﬂ’]iLN’]‘lWﬁﬁﬁNU“ii\j?JENWl’ILLﬁﬁ LPG

n1941 sl (Combustion) vesuiia LPG adau
Tnajusenaumelnsiny (CHe) wazdauny (CaHio) Wuns
WasuufAsenadunduanudeuniensdunidiidedld
mafiddunauvesndavluliaiivanzay el
Lﬁﬂmﬁmlwﬁﬁ'auqiaimmﬁmm'w (Stoichiometric
ratio) auAuLRasssuyAlng 9] Wenswaludiduly
otauysel nandusiildfoufiamsvaulasenled (CO,)
wagloth (H,0) [10)saums 7 1 uay 2

CsHg + 50, —» 3CO; + 4H,0 (1)
2CqH1o + 130, —> 8CO, + 10H0 (2)

TumeU§od msusnlnifauysalanunsodannald
nndnvarvesUamlnidudiniy funsvesualiuay
Liflatunsows lnednmsdanauailuazdnwesy

ANuadesresdadlyl (Flame Stability) Tutmn
wia LPG ﬁammmmmﬁuaaL‘UmiWﬁmgmmU JUT
wazsumialasiuns Inglidu asy du viewdnszany udl
anmzmsinavondamduazemeasunlas wWadlw
wigsfanvasdinge avysalaanisinlndivy
stoichiometric (§hs1@ueIMARaLToNEIRiensdy 25
sl dmsu LPG) Iianudeuasiansfiuszunas 1400-
1600°C @nunsnanivsiuay COy [10]

Hadomdn 1oun snsdrueImie-demas ausa
Mslnare981n1AY290.5-2 m/s AUAULAE LPG 0.02-
0.05 bar WazN300NKUURILNILUUNANAUBINIARIINTN
(Premix) ¥1n81N1AY 0 NS lruldunaNnu v i
wWadlwddwasuansdanisinludldanysal mnuinifu
wWadlwasswazaudieg A15UTUIIE181AALASY
recirculation zone WrufaarlnliTuasilia1aany
Susd [11)- [12]

NIURALN TN UNAUNULATOUSNENANY, 2567
[13] Tumeasafudna mnsnsrdruveseneneideinas
lalwnvay %Lﬁﬂﬂmwﬂwﬁﬁlﬂauqizﬁﬁﬁu Favilaiiin
arsuafiviifusunse wu amsuveuneusnled (CO) waz
Wity 91n91u3 987 HauEn Siddharth and S. B. [8]
waw lugazane [14] msvsuiambiliduiingy
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3.1.1 waa1dunssa (Infrared Burners)
Duwanssufildudwasdnduiananslunns
WHSIEANTOU 191 WazAnE[14 ], Aroonjarattham
et al. [17lnufavsgninnindogsanysalnieluwny
wsndin vliurusenanaraunnusoulidnusiiung
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PnvmMeaEssuUURRNTlAL st darly
Ja g mazauz [14] nan1s@newandbiiiuinm
WIBUNTUIAAINNTATI8UsE RS AL FLALINNT IR
VOUNBBIUUAUALT 40% wonand mswrludd
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wianwuriifidnvar lnifidmiduawiudumuaiiy
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3.1.2 Waauuuiiaanalsgnsu (Porous Radiant
Burners)
sumiaifnawlniifedunelutesiaees
Sanuwsfinvidolangiifsngugs [11-2] winnsdidael
mswnlmfanyseiedu omndmanszatsnuiou
waznauomAkaziamalnaunelulnssainegngu
maq’luiﬁaéﬁwﬁﬂwuﬁﬁmmLLUU@T’mawgwgu Porous
Radiant Burner (PRB) annsaifisussansnmidsnany
Soulsigeanta 71% laeflddaganindadsvouniuia
LPG flulun$aToudsog ivszanas 51% Siddharth
and S. B. [8] LLa%EjJdﬂ’J"]LG]’]LLﬁyﬁLLUU@JGLG‘TNSZTYQﬁ
Usz@nSainiWes 30-35% Aroonjaratthamet et al.
[17] uenmnfidafimsannsUdesuafivarnmaiilngd
199101 LPG a9 duaay lavannisUase
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Famnudeuldussina 15% (6] nanisAnwmanuans
Thiiuiudnsdsundanddassadraisadnios
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39U (%)
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CRTG G
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NBUNFD)
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91.3%
msuiulse
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3.2 YIANSIUAYULUIENBUDNNS

UDNINARAALUATITIAAIUTOULAY NITVUL
Usznavemsadunumddglunsiiuussansamn
ANSLINR IR LAY

4(1), 45-55
augiifiaiusaniUdeuninufeu (Heat Exchanger Fins)
winnssuiidumsesnuuunsionionsenslaeiiniulans
pdpRsUMath i fun1vuy Lacey et al. [24] Fadaeiiiy
fuiimduiatuaudouaniadlildedieiiussans amn
silsiunsagaduanuoulfinniuuasdemludsoms
Ifogasnida nanisnadeunuMsuifa3uaan sy
Tomstousrtude 50% daisutunsusiald &
A9HalAEATINBN1TaAIAINITUTIDINITUALAANS
Audecuta

msidenyanuazvuiad munzay nsidenld
mMyugiiadoudaansfivey 1wy fuseu niedianiidae
fnfiuanufeu aunsatissnwigamgiivesemslviiou
8wy magsi [25] wenannil msidenvuinvesanauy
Timvaufumaemsmiudedify dewinasdae
ammiqzytﬁamm%auﬁl,ﬁummﬁwLflu ATURAIUINAI91U
nauvukareusnEwasu 11 lsufeuniaiou
winedeaiundn [26] Siilan, 2567 [27], weluufa
Tng [28]
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LAZLUUTIABINAAIARNT VOILNALT SA U B
(Computational Fluid Dynamics: CFD) diavheandila
ngAnssunslnavesufiia nsnseargaungd waznis
fromaufeuluszuuinlnd i Sudou muifﬁ’maq
Zhang et al. [29] Lﬂumamamﬂmﬂivaﬂm‘iﬁu CFD \ile
Frassnsrurumsrlndanelumuiasuuy Top
Combustion Hot Reduction ngjsdiasgsivseansan
demnudeuluannensinawaznisnanvesuiadenas
Nan159aetuandiiudtaunsaySuugesUiuuaLen
wazlaseasnglumnieiiudasnisui Ssdanudeu
LaTaAN1T U AENA Y Fedlhiuiafnenmaeenisly
wuud1aee CFD Tunseenuuuszuumkialszd@nsam
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uanaMi Wang et al. [31] Anwiadafaavuay
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faudwalulagdugunsalaznfuladudrdy ud
mstszndandanudugegaasind uldfn ol ofnng
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V1999819881910 6.4% NIURAUING N IUNALNULAY
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WNINGRUEIUATR, 2566; NTUTRILINANIUNAUNULAY
ausnudwaanu, 2567 [11]; lsafounsisey umine1dy
anundn, 2566, deniax [161- (17]
nMsysanmMssEniainnssudanalulaguaznis
USuasunginssuglinuiaduiefoddyiivasliiin
nslindsnuegrelussdniamaeanluszauasuiou
msuAdymndenuegediduiidennanmansdd
MnrEn mawauuinnssukazuilan msvsuasy
wgAnssumsUdesuafivleideliiesiian

6. uSund1udeny 1Asugia uazuleuied
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nsinnssudsendandanuaildlusnheldla
JuegfulssAnsnmianadafisssafioy wissiueg
AUUTUNNIIFIRLUAELATEENAY AINNTEAN Y1 DY
Uszinalng wuinlassmsduaiuimusendandsaui
afumslaeniasglul 1984 Ysvauanuaumal wilawd
Lwﬂiuiaﬁﬁﬁuédﬁmwu Limmeechokchai tag Chawana
2007 [32] KaMFTLAT1298 T gUassadidyany
Usgmsidarnamsiunaluladainllunguidivanefe
duusnduyumsasuiigs dufiaesmsuaunautoyad
dfslduagdauiiammsuinund adunuatuayy ns
Lildmadnunedsnanuandiiauinnislduuamisuy
"Top-down" Fasjatfumsudnsumaluladanmaigifies
sgafgrnaliifisanenensuilelgnidslaseainamig
Faaw doly Fedududosdnisldnalansdinuuas
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NN S . WNUMALUU
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n1sldna "
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. Pnfldnuay . [32]-33]
waaudeya . oo Wunseeusu
Twaa1us s ,
. v maluladlvmal
AIGEN .
[
aluayu
AR -
. ManS&uuay
AAULAAY Yy oavw - [32]
N nalnfditala
Runu

918

sa a
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anmsUassuiamsuaulneanlanluseauusenalaogng
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gUnsoififiszanamurldanansnannsudes avanllafa
13.36% luv'29 2010-2050 Kusumadewi and
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wlguguarnisannsnasnulusyauunaia

4(1), 45-55
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mand MslinnuiiazuuimalJuaunguslnauag
n159An15L3suleunenisang Uassan 1udInuLay
Wiswgne winnTsudanalulag 1wy Finwuudinan
swguuazmBunsIse wandiifiudsinenmiiinis
Tumsiiuuszansarmideanuiounaranuany lu
VA eIty N13UTULUE Bung A nssui ug1uTes
Q’U%Imﬁﬁ‘uwumﬁwﬁzﬁhjmmiauaﬁmﬁ

7.1 dowausuuzamiun1sIveluaunn

MITTENAUNAlUlaE A5N1SIELTIEN
W aduuianssud Seegludaas udu 1wy a5
wialulaguanluihainanuseuduiursanuialae
Tdnannsmesluddnvin (thermoelectric generator)
wszgndld nems aguu [34] ielrienuieuiigade
TWannsadsudundsnlihdmivgunsaivuin
anla

NSANYUTUATHFAIENS AITTNI5ANYILT
\AsugAansLiloTinTzdauAuAveIn1sasyuly
winnssudszndandanulusseremdmiuasusenid
s1eldeineiu i elvanansasenuuunalnnianisidui
R ETRETHY

N15378AUNANITUAIENT AITTN15I98
Aerrudademefamsssunasnginssuiifnadonis
vousuwmaluladlnyd q luasasoulne ielinis
sonuuuulovemsduasuiiussansamanniu

7.2 doLEusuusdNTURATYgANENS
wlgurgann19d ms Ul Usenaun1swaiul
winnssumufiaUseansnmgaaznalnaisuasunsan
gavann1sUdes CO, doiduinsosdoddnlunis
Tuindouasughadileivesing aoandostuilivane
AU neutrality n1eTud 2050 [35]
ulgugann8auuinnIsy
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Lauelyinne STUUASYEENININITAANE DUNTE
Juldddyaaa 1.5 wivesanlddnelun1side Wawn
waznAnauialszansnmgeildfuaainusenda
NHIIUATT 5 AFNIINATURAUING I UNARN ULAY

AUTNYNF1W (W) Imenvualvldansladedud

=

2571 Agngunsn1sgunsalusendandeundoy

U

dmsue Usznaun1si anngiTeu B8Ol lungu
gnaMNTIU BCG nuAauszaninmgvzlasueniiy
mituldlayaaa 5-8 U wiaueniunddndringiu
iienseduamuliidesnit 2.5 wauduum anvudn
LNG wagUsgndandanu 30 GWh/U [36]

nalnawasLAISUBUATAR

DIANISUIMITIANISUAEISaUNTEAN (BUN.) AT
$U50lAT9N1S T-VER dmsuimuiiafian COp LA
baseline Tnoguandifiganisannisudeslalsitosnia
20% M enule 9glasu T-VER Credit 91U3ULN 117U
U3 CO, fianas anunsavislunainaisvaulalu
57ALRAY 90 Un/iu nalniid eulesiu Premium T-
VER Wisld offset msdusenineUszme aseselales
HUszneunshazann1suasesiu 15 aaudy COz/U
[37]

7.3 daiduanuzidauleuiy

duasunisndamalulad nasgasdawasy
Imamsqmmumqmﬁﬁuﬁaﬁuﬁamamﬁwﬁ’wﬁm%’u
fuslaafifeanisiasusnldiauialssaniangs
swiawerelasinisaainussndanasuiues 5 i
AseUAqUEARSTiLInNITUTIvaInTany [36]

nslyadug kazdsgr1dunus AsTavn
wasUgyliaiug uaz sz v duwusiug e anad
vannviane Wielsidoyaigndeaisifuuszleviuaz
anuvasaduvonufaiulmiazuumanisldaud
Uszndanaaany [39]

NM3as9ANT T a519ANs Wi aTENI 19
N1AST NIALDNTU UASYUTUAINLLINIG Sustainable
Energy Triangle Strategy (SETS) wielsinisininnssy
T duluegseunazasoungunnnguidmng
[40]
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