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Abstract

The research aims to develop a biomass furnace using rice husk ash blended with cement first
dielectric fuel combustor using rice husk and study the efficiency of biomass stoves. The biomass furnance
was designed as a biomass burner flow. The components were the steel plate with thickness of 2 mm,
steel pipe with a thickness of 1.5 mm, and the height of 70 cm, fan AC voltage 220 volt with the current
flow of 0.06 A, speed is 2,550 rom. The flow rate of the air of 2.3 cubic feet per minute of air furnace was
developed by adding insulation cylinder thickness 2.5 cm in the oven. The insulation prepared from rice
husk ash calcined at temperatures of 700 °C and mixed with Portlandl cement with the ratio of 70: 30 by
volume using a centrifuge. X-rays fluorescence (XRF) data analysis showed that the amount of the
compound consists of silicon dioxide, potassium oxide, calcium oxide, phosphorus pentoxide and others
88.11%, 3.78%, 3.49%, 2.09%, and 2.53% by weight, respectively. The test of the efficiency shows that the

flame color was blue without smoke, the temperature of the flame at 3 cm height from the chimney
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stove is in the range 162.8-280 °C for about 20 minutes. The temperature inside at the center of the

furnace was 382.2 °C while the outside was 34.7 °C, The difference between the temperatures inside and

outside of the furnace was 347.5 °C which was significant at that time. From this research, we found that

the developed insulator helps to prevent the heat transfer to the outside of the furnace at high

temperature in a short time.

Keywords: Biomass Furnace, Rice Husk Insulator, X-Rays Fluoescence (XRF), Heat Transfer

unii

wﬁqmumﬂL%@Lwéuﬁui‘]ﬁaﬁwﬁmm'ami
fssiinveauywd lunsnouaussnuFonIsiy
fugu wiasisnvemdsnuvedantuilagtudnilug
wnenaeada Fardrantevauion uazay
sl lunadulndd uwierudosnsuslnandsnuiy
Wty dwalinnidomdgauten Juilidenn
wE AU usEad ununy Fauradundany
ynadonmileiigniinanly

Fa (Biomass) \umsBunisiiuuvaaiv
ANEanuredsTINA 29lfandedTin fw iavian
Waeldn1IN15NEAIUIONINAINNTEUIUNITHEN LY
gramnIsunIsinens Tudunaagdszneulumese
andueu lelasiou sendiau furdularlulpsiou 3
ausawdsugiidundenuld wnaududuiinge
91NN158977 wnavudutlumnaglandsnuany
Sou usidallidwnaumdony luidunaudiddnuiu
psfUsznounds §am (Slica) AlFanmsunausae
AFfwmuizanudaaznatoilu arsusznev
Faneulnoanlen (S0,) Ianwuelasaasiamguwuy
vamasuiiauiaiiosge Welduanufoulasaing
wAnvzdus viliiAneynialnuey (Phonon) Ald
sy silviranufeus Salouvnunaniuiansiie

Wevinduawiuiuanuiou uazdlietunanluian

'
A

duq viliAnsuiauSeuandias wunaviadu

o A

Faniiaaaudinunsnshnldieuuiuauseu

YDASNT A

= 14

Faud n3eyudiuud (Cement) 1uiaguanu

Y

dwSundnnaunin JdrunaundnAeiuyunassiu

wifled wazldrunandu wu 3800 egiiun Auusivin
gudu

MIUUINNUYNILaZUUIAATINEI1INITIIA U
@

N

o

WHTWAUANUFIAYVDILAILNAY AN INEUA

uualasanaun 1 dnsuliduauiuiiiowaun

[ anl> 24

a

widauna delumadenuisdunisannisgede

a

NFauANUSouvamTIakardudun1siYan

q

widelduuszgndldlusundsnulagligayivan
IngUszaeAvaINIIdY

1. Wau e Fanldiiunaunauyy Jaud
Uasauaus 1

2. AnwrUsednsamvewnidiulalaelyd

OLNALLNAUYT?

25aHuN159Y

1. nsindouidunay §ef Yiwnaveuna 25
Alansu Aredaeninndu 23 ads oo ey fiu uazds
wlanUaswesn Yrunaufiniunisarsldasdudae
ws1iia drlvsuuielunifiguugfl 200 o4
waldva Wunan 3 Hlus Yaeslibuwdnilumnly
WHIgaUARl 700 eemwaided 1Wuian 2 Falug
Udeelidumegungivies ldhuwnavadulauiy
nsalalasrasdn Aty 2 luanedns USuns
250 fiadans wiliilunan 24 $2lug drseandaoiin
ndu 56 A%s uda¥mAn pH IkTiA1Uszane 7 14
amﬁﬂmmﬁqmwgﬁ 180 aeAwalfua Wuan 3
dlaa

2. MIM3ENRUIUNUANNSaUd IS UIBIAAD

WsnauskaryuduudUasnuaud 1


http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%AD%E0%B8%99%E0%B8%81%E0%B8%A3%E0%B8%B5%E0%B8%95
http://th.wikipedia.org/wiki/%E0%B8%AB%E0%B8%B4%E0%B8%99%E0%B8%9B%E0%B8%B9%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B9%80%E0%B8%AB%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A7
http://th.wikipedia.org/wiki/%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B9%80%E0%B8%AB%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A7

2.1 d18ns1duseninadunaviazyu
Fuuavesanaun 1 fAe 70:30 Wwansuiulagledls
viuies Tngmuaus TN Iy uissieInie
wanuviliidunan 20 wil

2.2 dudunauuazyudmudvasawaun 1 lu
o 2.1 TundevioauiufumiutouresmTuna

3. N150ONULUUMNTIAE IS U IMALNAY
417 NM5BNLUUMNTINIALABNITODNLUULAYHAR
wuvernialuaiulaelddnwiannauidoves
Bhattacharya and others (1999) W u@unvulunis

a = @ A
NAALAIYINID AINIWN 1

2.5 [URLLAT

AWA 1 1AS9E519URUMNTINIa

4. NAFRUNATILIMUTLANTNNUBLAN
4.1 WTYUTDLNEITINIA AD LNAY
4.2 NPaeInIUsEaNSAINLTIANUTOU N
n1sfnfagaivaamgll denani 2 vianasdudin
a af v a a
gaungdl Nldvne 5 Jundl

4.3 JATIENUTEENT NNV AT IS

A 2 MsAesauanTsIngaumall

849133174

371

Nan1sIveuazaAUTIeNa

1 dledndunavfimiouludnuisiy
peAUsEnounsmAaliani15I1I59@enG (X-Ray
fluorescence, XRF) Wu31389AUTENOUNIUAN A

A15197 1

A15199 1 99AUSENBUNIUATI VDI WNAUNS B IUNNS

WwWgaunnil 700 aeen

29AUsZNIUMILAT Sovazlaoula
Si02 88.11
K 20 3.78
Ca0 3.49
p205 2.09
a13UsENOUDUY 2.53

21nA1999 1 nudresdusznaunaadluidl
uwnauiiudinavesdaneulneenleduiniignandy
Yovay 88.11 lnvsna dedanoulavenled fnuawdith
auFeusi letnnaufuyu Swudveinuaud 1
Faduauuiunnueuls aesndasiuniddevedud
Sondsui (2550: 50) AlFindnwandanianiouas
AU UM NSO UV IHINANTENINDUUALTINIT AT
funsBanU3aVs indonanunau wud1 Weinsi
Audeu 0.64 Faddowns. aadu fgmuugd 50
NGIE RG]

2. MIDONLVULINTINIA TunsusrILUUMAY T

ANWULLATIFHSIBAIRNINING 3

Front view

AA 3 1ATIES 19V NRUIY



il 3 uandlassaisountuna Jani
THwdnurune 2 fadwns wazviowandidanumun
1.5 finflng auiudmiutuginn sunsenssuen
AU 2.5 LURLUAT TULAN

3. oWt uneae sz avsnw
WU i Tuiinvardvealaslifudthu

laiflatu fennd 4

AN 4 dnuwauzdvanladin

AR 4 iiauTuldneuravealan
Tfudihtu lifaiu uwansimfinaatulivalnd
g g aonnaenuUITevee Panwar and
Rathore (2008: 1349-1352) fiwu31 wnTuadinan
u vausfiunluliinsuaeantasenuls awnsaldls
Fuonasiauiafivainuatssin nswnludinan
wfafiadlnddiiu wWarlniguugd 736 asan
waded dnnuvasanglunislalunsisou

4. nsAnwimnuduiusvesgumgdvailiiy
AN HANINAFBUMANNFNTUS TENI N M TTveN
wWaalwl ﬁixazqqmﬂmﬂﬂdaqmmﬂmwz 3 LYURALIAT
Weufunaiveandunaiifamuniu Tngldidemas

WNAUVUIA 700 N5U PNANSNAABININING 5

Temperature('C)

] 5 10 15 20 = 0
Time (min.)

372

MR 5 anuduiusseniteumgiiveadailiiu

k381

NN 5 diefasannsmnuinuailn 1w
gaungiigedis 162.8 asmuwaifea angluiian 7.6
Wil warligaungll Tude 162.8-280 esriaaigya

Wulszuiadnan 20 Uil @aannaesn uauideveg

P
o =

Goncalves (2006 ) iy SﬁyLﬁwLmauﬁamngamu
fuanufou Wumslédandenn n1sddalvian
Usglovigean Feilesdusznauvesiant egluauiy
RRHELIMIEHRRIGE nMsAnyIANEN vz
audAniuall (@sUsznouneall) wazAnaudRng
N18AIN (VUIABUAIA AUNTUAD AINUNUILU
wazAINSUIAUNTU) ArdannnediulaTw@Ese uay
AMsihALTeuTRRUILALTEY

5. M3AnwaNudTusvesgungiangluuay

MUUDNAAUIAT LARANIINAGDININING 6

out
in

Temperature ( °C)

Time (min )

M 6 anuduiusvesgauminielunay

NYUBNLAN

9110109 6 1efiansaINTIW WU o
nandedIiu gungiateluinigedia 382.2 a4
walea usguuninteuenimdaungil 34.7 e
wailea enailugumgdvoummeuenifiuiy
30w unseiaundivi 30 Faduuifidenamun
gumgliveanneaueniald 56.9 esreaida Mdy
uumseiimduuenrhanviewdn dwuhann

Sauls Wanahuluwmadnlasuanusousinuadlni

a

fguniiganvdean dnnhanuieuaungiim

s

P ' = @ ° % a
AUAY aszUul‘Umuﬂgmimmmiaumm W3



(Fourier Low of Conduction) fina1731 ns11aaa
Youilintunutanuesndeiifisunsenay wiegy
nssnszuen laefinisiadeudl uenisinavesniny
YouegludnuazFostumuiniivuziadoudi

frnatsveadatiy

A3UNaN1339Y
91NN1509ALUUANT AT T WLy
e 1 ¥anmidnusiumin 2 fedums uagrlemsniis
AUV 15 fadiuns duuinniaes 70 wuiwns 14§
Waaulninseuaaduuswuun 220 1ad Insvud
Mar1uvLIn 0.06 wWaUWUS F9TNUSITAU 2,550 0UHD
W7l Fensmslvavesenie 2.3 gnuiAnunsaui
‘ﬁmuwsﬁuimﬂi%au’mgﬂmqmwaﬂmmum 25
wudwas lusn TngawuwIestuanmsiidunau
HenyuBudvesauaun 1 ludnsdiuae 70: 30 lng
U3as dledudunauliinsigisinesduszneuns
Wil wudi Useneusie Janeulaeenlunsevay 81.11
Tnuna Alalnuna@eusenlunsovay 3.78 lnaula
upalsupenlensasay 3.49 lnuula aweanasamn
unzeanlersevaz 2,09 lnuuia wazansusynoudue
fouaz 2.53 lnpua Woyuaivaultunagey
UszAvs anmmuin wnfiimuntuildnwardveaiailil
iy sty Igamndvoavailniidummisgs
NNUABNN 3 wufins lurgnmgil 162.8-280 v
waea WuUsyanuna 20 Wi wagAnLaneng
sevinsgaungiinnelukaznieuene o qmﬁQﬂaﬁqmaq
wnilgaumninngluin 382.2 asrwalliea uigumgd
mousniniligamgil 34.7 ssrnwaidea Felviaeing
VRRCRIV R nanduuinfy 3475 ssrigaliea wa
NN TuTslesiuliliins
AIHUAILS DUDDNUNNEUDNAT WATABINTIAAIIY

Sougnasinulugasnainuaesmeuninniian

373

JolauBLUL

1. 99nn1snaassazwiuldineidiuaai
Wiy Tnenisadrsauiuduiiadostulaildaany
SPUYNANLLNVIOEINIUDBNUITOUS AIAT AIUTD
lUladundsnunaunulaase wadsldausatnan
AnuBuaniutuanuseouls warldaunsainuSune
auSouan il

2. m535eadadlaldfiansaninauduves
Fomanduduusdrdalunisdne n153seld
Jowdsiinnutunail vie Indidesiu fe eglutag

Uszanai 1520 wWosifud rartureadomasiiey
wontasl onmariinansynusensiinwll waznns
AAnsEUIunsLRadinduld mszdduiuliay
Answlndilisuuss msnzdosgaydendsauly
msvilddemaast wimnidemawtaiulasiin

AszuIuNIskAadiiatulild Aaisin1sAneianude

voudomdsdaludntadenilsninnudrdgse
YszENSAINUBILAN
3. AsiinsAneduyseansveanisiluauiu
fuAlNsauveIauIufIag19luIIuIded fae
a A a9 v
w3esiladnuarmalulagiugs wazeaniuuiaily

aunsaLiuLvanadlaag1enaLlo

AnRNssuUsZNIA
NuITeatuiddsalausgsfdiening

BULATIENIN 819158 AT.IVTUNT Wwa1 Usesud

v
va o

USnuinenting wenanilfideveveunsenmanizag

U q

a

9191589 nM1u AlvauiungIdelunis@neini

VaNanTINeIMansAny



LONETE9B9

Fui Smudsuud. nsfinedadouvesdaniiinade
n1su1audeuludagiualiuiou.
uAsUgY. U Inerdenalulagsnvueng
Smulnduns, 2550.

Bhattacharya and others. “Study on Improv
Institutional  Biomass  Stoves,” In  Solar
World Congress-ISES. (serial online) 99
(1999): 4-9.

Goncalves. “Thermal insulators made with rice
husk ashes: Production and correlation
between properties and microstructure,”
Construction and Building Materials
(serial online) (2006) (Article in press).

Panwar and Rathore.“ Design and performance
evaluation of a 5 kW producer gas stove,”
sciencedirect. (serial online) 32 (2008):

1349-1352.

374



