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Effect of wind shield on heat transfer to pot of KB-5 cooking stove

by computational fluid dynamics
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Abstract
The objective of this research was to study effect of wind shield on heat transfer to pot of KB-5 cooking stove by
computational fluid dynamics and experiment. The simulation model was created by ANSYS 21. Heat transfer to pot of
stove with wind shield being, model B (cylindrical wind shield), model C (inverted cone wind shield) and model D (upturned
cone wind shield) were compared with KB-5 original stove model A (without wind shield). Analyze the thermal efficiency

and heat transfer to pot on total heat flux was conducted. The results showed that model C is inverted cone wind shield allows
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the flame to flow together in the center of the combustion chamber before flowing to pot, thus causing model C had the

highest thermal efficiency and total heat flux. model C had the highest thermal efficiency of 46.18%, followed by model B,

model D and model A with thermal efficiency of 43.62, 41.52 and 39.15%, respectively, or model C increased in thermal

efficiency by 5.54, 10.09 and 15.22% compared to model B, model D and model A, respectively. model C had the highest

total heat flux of 24.73 kW/mz, followed by model B, model D and model A with thermal efficiency of 22.18, 20.96 and 18.32

kW/mZ, respectively, or model C had total heat flux increase of 10.31, 15.24 and 25.93% compared to model B, model D and

model A, respectively.

Keywords: wind shield, KB-5 cooking stove, computational fluid dynamics, heat transfer
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Figure 1 Various wind shields of high efficiency cooking stove.
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Figure 4 Diagram of the experiment.
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Figure 5 Contours of temperature.
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91N (Figure 7a) WAALAUN19NIT AR

aa o £y
g ANeanaINgiaLeLe3 model A TeluHuky
ArRLLYANATALREIILAT WUd wad e
AUNNIBANANIRALNNIAENITUALAUN1TUEN

A o o ¥ a ¥ o dl a v
willadn il anassdausanuTiouves
wnlngd (A) wadlWdauniisazdudaiuiuniauy
2// I ¥ dl J v

aniuazlnagaudnaniausieamauiou
geailanligniausieusssguesannia uas
wanln@ndauntieazdoudasnidesaesainia

' [ o

douinaes deguingiaauinegs (dsnmnaindaeg

a

v
a =

unianistiaresgungd) uenainildanudal
nnsfanszasrailad usinuiaunn nduay
vinnlndiAaasansae vinligodsaniuiau
UFUAINA19ARUENNN

21N (Figure 7b-d) amstdunienslug

2899 U RTI98NANZHARIUDS model B, model C

=] A

LAY model D AMNAAL TINLHWATALTIANATOL
wenlugd wudn wosnssunisluazealaslas
v e IO .
pdnaiuAe wWadlnguungiganneanaingiowmn
1 o £ ldl A o
azWaruiuAunguznaamidaiaen waalu

o

v9daunaTLLEuAsa U AN lTAAN1 939 1A

!
a a o

Aus et (A) wanlWdaunileasduda
o v ?:// I U dl

Aufunisuzainiduasluagaiudrenngusiive
1 v 1 1 1
drawmaufeuassilaslngniauznouassg
U99e1nA wazilan landounilaaziaufaagun
Pesaa9aIn1AdIUNgs uguu)Naala i
aanlUn1etesanniAdauiaasazinngn model A
(Fanaanndaasdunieanisluasesgoiuni)
uanaNUSINLIuNuAsaLTIaN ot a AN
nszatgvadad lludnaieann udiasusion

v a o ¥ =l % a
Inataes fnldann1sn19gayids AN FauLFTION

AINANIABULININ



106

Q.uM3d. 11(1) : 92-109 (2566)

Static Temperature [ K]

1180

Figure 7 Pathlines of temperature.

60 60
T Total heat flux (KW/m°)

50 i
e mmm Thermal efficiency (%) —
o o
& E
> 40 F J4 =
g 2
(7]
] 5
LT_J 0 F i3 E
o m
5 2
£ E E o
_“;J 20 20 =
(= <

10 10

0 0

A B o] D

Figure 8 Comparison between thermal efficiency
and total heat flux of model A, model B,

model C and model D.

AN (Figure 8) ugmsma FeL it eutsz@visnm

AT (thermal efficiency) wasand Aau et

(total heat flux) 218961 model A, model B, model C

WAy model D WHaRAN70u11U92ANIAINTIAN

'
% ¥ 1

FoudaduaNlFannnimeaas nuqn model C
= Aa o v %
T dunINHLRUATa U9 aNATAURRILUN Tua
Ao o o o a a
nugUnsensqedanednadNdsz@nsnan
dapanFaugangn iniy 46.18 e fidusl
y o .

\H839a1n model C Hununsauiianglnansoe
Uanadnainmsauiam1asn il an W lunanngon

4 Y . e d

neananatiesn ludneuazselddananans
Aunnausiaginilaainn asdanaly model C &
Usz@nSniniTaaanuFaugeign 1998981A0
model B, model D WAz model A @al13e@nsa1n
WA NFR UL TN 43.62, 41.52 WA 39.15

wefidus auasy



RMUTSB Acad. J. 11(1) : 92-109 (2023)

107

A a o ¥ = o o

WWANAITUINANTAINTBUTIN TINANT
ANFauIINITIuA R LAa N CFD @alddusunnsg
132Ul 2 ANENINITIANNFRUIRAUAN LAZNNT
fhamaNFaugnTus e model C Hnnstnew

v ] dd‘ A = o 'S v
ANFaugN U ANgARalNANTANTaUTIN
Ugrunny 24.73 AladRFAFANITIUNAT TAIAIN
A8 model B, model D haz model A TaHWNANT
ANFaUTNLTYNDL 22.18, 20.96 LA 18.32
AlaTRAFADANTININAT AMNAAL 11484910 model C
ﬁLLtium‘famj’mug‘ﬂmqnmﬂ‘ﬂmﬁﬁmﬂiﬁm@u
Famnasnn i an I lwannsumsanananatias
L2 ] o 4’ U dl ] =
v dneuaznsllgananansiuniausiegmile
W denganssunisivaresanwaenadesiu
(Figure 7¢) N laannuuuanaes Inaazdaunmlaan
wopingsunsvazesiaslaed model C azAawud
WANFAN991N model B way model D Antilanlu
grungigaanniasiun lndazWsruiuudunsey
o Ao o o 6 = o g w
HeanndansazgUnsnselanesinadn 3l
wanlWguuniigauinnisdaudanialudaes
Wi sl 79 (Figure 7¢) (ANwida A) Tafae9n13
Fusraadar ilAen1ldiian1suanidasy
pFaumesiasng R galuiaamn e vinld
waalvineananiesenlndignamgiigenulisas
4 o .

WATLHE9a1N model C HuHuATAULIANILNG
neatlanadnadnasinliilan Inguugigeann
g s aunmuiuitsnansnatsiaan sl
Asunazlnalddatunigue doulaaniauy way
Fudgaan1gus N lEad linandudany

MU leunungn model A, model B hag model D

faus? model B waz model D aziiani13sausialu

o

waamn vl 74 (Figure 7b & d) (AL A) AR
model C WARIEANHDIENINILNINTDIZUN
\ o

wHuAsausanuginsanszuanuaz 3Unes
nealanasnene A (Figure 7b & d) ATNATAL
Aldarursaieduldmlaq i lnansaudun
4 y v e Lo \

nananeaain lnafle Aeusaeginssnesuiu
AU aNadenall model C HWANTAINTRU

ai o s ¥ =
FINGINGA NAVBINANTAIINTRUIIN HAQIN
ARAARRINUNANTIINAGAUUTEANT AN
WEIANNTAU LATRDAARDIALNITANHIUD
Wichangarm, Matthujak, Sriveerakul, Sucharitpwatskul,
& Phongthanapanich (2019); Wichangamm, Matthujak,
Sriveerakul, Sucharitpwatskul, & Phongthanapanich
(2020); Matthujak, Wichangarm, Sriveerakul,
Sucharitpwatskul, & Phongthanapanich (2021)
fnanadngiinssaeciuasaLsaNnNgnINsE e
v o . 4 o N
AYNFRUNGIlULLLANae BN AFINLAY

a a

NAAaUATarllsrANEn1IEIAuFaugand

o '

WHUAFELLTIANAR A MTINNIE NN ANTRUNAINGN

agd
AMNNIIANEHINATBIZUN I BATALITIAN
AANNTTNELNANNTDUGN I TUTIBUAAR KB-5
TnenaransuaslnadeAiuan wud model C J

Use@nTnIniTaA9uFaugaqgaLiniy 46.18

P

vlafdus F9NA14921 17.96 1Uafidus 1Ha

al

W3 Uy model A WaY model C AWANTAH

v

FAUIINGIGALYINAL 24.73 AlaTRAFaNIIINAT

[ '

S

P

T9dAg9TU 34.99 tlafidus e Fauieuny

model A 1ananniluliuanaasanydn model C



108

Q.uM3d. 11(1) : 92-109 (2566)

= 1 v ] A o val 1
fnnsthawmannfaugniauziileiaenlannda
model A, model B waz model D asaeia WissAvianmm
\TIANNFAUTRY model C HANGI4A AINNNIANEKA
299N IaEBATaLTIANAaN1TINAYINTD LY
ANTUIBALAE KB-5 Insnaransuaglualda
. 4 . da .
AN BINLG1 model C NHUEUATELITNANILNGS-
o b .
naetanufnA9n Wesanngnsanelanafnad
goetlasrulan nlvasanlldsdasanniAdounand
wazamsapauANngazesilad Wlueawn usd
Wlnannsunnanansiasenlvineunwaq el
Tdrawmmnnufeugniruzimiiaviawmnldandnuniu
praUIaNgUnssdn nefilanInlualisandun
= o vl o A - o
Aenanaiadiun s adanAatlan i luaannias
wn lnsfazweaunanatsnruziiileiawmnyi i
2 R v o o <
P e L TN A N A EUAG A N p G IR A RIATS
Tinnstnemeanufaugniauzuasidszdnsnan
- y d' P
danufeugangn TnananisAnui iAoy
ADAPABINUALLLANABILATNITNARDY WUINTE
waransueslaiiA UMl ANanINgIaINI D
i ldsaganimuiniuarautiaanmInea@nen
A10097UNIUHUATEUTNANIAIANHUERY 7|

welimndlsz@nsnimidernniauigeausialy

ANRLAN
YBUBUAM ADITATAIAATYRANNNTIN
wangnaenalulatisnaNaAaddu Inaamn

Tauwil I uaiuayunIsiLe

1aN&19819DY
ANSYS. (2013). Ansys fluent theory guide. Canonsburg,
Pennsylvania: ANSYS.

Aroonjarattham, P. (2015). The parametric studied of

high pressure gas burner affect thermal
efficiency. Engineering Journal, 20(3), 33-48.

Boggavarapu, P., Ray, B., & Ravikrishna, R. V. (2014).
Thermal efficiency of LPG and PNG-fired
burners: Experimental and numerical studies.
Fuel, 116 (2014), 709-175.

German Standards and Technical Rules. (1997). DIN EN
203-2: Gas-heated catering equipment. German
technical standard.

Jenjit, J. (2010). Thermal efficiency improvement at
household cooking burner by porous radiant
recalculated cover (Master's thesis). Ubon
Ratchathani University, Ubon Ratchathani.

Khongsanthear, V., & Krittacom, B. (2012). Domestic gas
stove using combined porous material.
Proceeding of ME-NETT 26" Conferences (AEC
2058). Bangkok: King Mongkut's University of
Technology Thonburi.

Matthujak, A., Wichangarm, M., Sriveerakul, T,
Sucharitpwatskul, S., & Phongthanapanich, S.
(2021). Numerical investigation on the influences
of swirling flow to thermal efficiency enhancement
of an LPG-energy saving burner. Case Studies in
Thermal Engineering, 28(2021), 101466.

Matthujak, A., Chanakul, T., Wichangarm, M., Sriveerakul, T.,
Chanthamas, B., Sucharitpwatskul, S., &

Phongthanapanich, S. (2020). A study on
influence of swirl angle of burner port on behavior
of heat transfer to a vessel of high-pressure
cooking stove by computational fluid dynamics.
RMUTP Research Journal, 14(1), 70-81.

Tamir, A., Elperin, |., & Yotzerx, S. (1988). Performance
characteristics of a gas burner with a swirling

central flame. Energy, 14(7), 373-382.



RMUTSB Acad. J. 11(1) : 92-109 (2023)

109

Tawonwan, T., & Wansao, C. (2016). A study of behavior

of the air flow through circular cylinder rows in
the low speed wind tunnel with computational
fluid dynamics technique. RMUTSB Academic
Journal, 4(1), 32-45.

Wichangarm, M., Matthujak, A., Sriveerakul, T., &

Sucharitpwatskul, S. (2016). Simulation of flow
characteristics in an energy-saving high-
pressure gas stove. Proceeding of ME-NETT 30"
Conferences (CST0027). Songkhla: Prince of

Wae-hayee, M., Yeranee, K., Suksuwan, W. & Songkla University.
Nuntadusit, C. (2021). Effect of burner-to-plate
distance on heat transfer rate in a domestic stove
using LPG. Case Studies in Thermal
Engineering, 28(2021), 101418.

Wichangarm, M., & Matthujak, A. (2022). Simulation on
flow behavior KB-5 burner using computational
fluid dynamics. Proceeding of the 5" National
Conference on Science, Technology and
Innovation: Technology, Creative Innovation
and Entrepreneurship (pp. 357-364). Bangkok:
Rajamangala University of Technology Phra Nakhon.

Wichangarm, M., Matthujak, A., Sriveerakul, T.,
Sucharitpwatskul, S., & Phongthanapanich, S.
(2020). Investigation on thermal efficiency of LPG
cooking burner using computational fluid
dynamics. Energy, 203(2020), 117849.

Wichangarm, M., Matthujak, A., Sriveerakul, T.,
Sucharitpwatskul, S., & Phongthanapanich, S.
(2019). A study on effect of swirling flow on
behavior of heat transfer to vessel of high
pressure cooking stove by computational fluid
dynamics. Proceeding of ME-NETT 33"
Conferences (AECO003). Mahasarakham:
Mahasarakham University.

Wichangarm, M., Matthujak, A., Sriveerakul, T.,
Sucharitpwatskul, S., & Phongthanapanich, S.
(2018). Simulation study of LPG cooking burner.
International Journal of Engineering &

Technology, 7(3.7), 142-144.



