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Research and Technology Transfer of Salt Producing Chimney
Stove for Ban Bo Luang Community, Bo Kluea District,
Nan Province
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Abstract

This research aims to test and compare thermal efficiency of salt producing stoves
between traditional stove and chimney stove, as well as transfer the technology to community.
The traditional stove was constructed from clay while the chimney stove was formed by two
layers of bricks coating with cement and then filled with carbonized rice husk ash in the 3cm-
space between the layers, in order to reduce heat loss. Both types of stoves could accommodate
2 pans. Results showed that the traditional and chimney stoves had thermal efficiencies of 13.1%
and 16.4%, respectively. Thermal efficiency of the chimney stove increased by 3.3% and led to
reduction of average firewood consumption rate by 12-15Kg/day from the average consumption
of 269Kg/day. As a result, the chimney stove could reduce costs of firewood by 14.4 baht/day.
The chimney stove had production costs of 1,545 baht/unit and ROI period of 107 days.
At present, 3 of 17 traditional stoves were improved into chimney stove.

AdAY enNFunds YarAnSuouansuinas

Keywords : Salt Stove, Efficiency of Salt Stove

* finustazaaulispdlegBisnnaaiing num kmutt@hotmail.com 3. 08 4483 1435




g7
’9&_ 21SASIBINSIA:IDE uns.ws:uas U 7 aduil 2 nuadu 2556

1. unth

anannanuiuadafeldunnsls
N DIEspeszTY Tnaanizly
suvnFelouldfiunazarudmiunnsnedy
LaTUIEARUDIMNT BenTURRILNLAZEALESY
waeulFeeuIn U 2542 Uszmelnaldiiu
wazenuAndy 16.7% Wisuiunslonaenu
3u 9 Yazneuduiufithlsvesszmelng 4
HuwasingAvdmsufunazauldanasmae
Wiz 25.62% Tudl 2639 (nsuthlsl, 2540)

thudanade a.uande 21w éi”’\‘iagﬂu
weiufignuwiesniigen aulusmudiulng)
Usznauodnlunsfuinaedunan indefiingn
Ifduindedustd winldamsudunaady
WLUURLANA U ARaudeilagtiu faumn
Apfuteshanniumien 1wld 2 aszngluh
flaqriusmtufivsznavendnlumssundoy
agfiffymannaasindagnusse i
vhanlfiiuidemaedisneiireudregailile
HARDUUNLAINAN TN LN ApTiFaud19m
Toaudsiinvolifusonidu 2 dw Jszney
fag dwdl 1 nmadaliuanlsnyuiisund
pgaUIU 3-4 a1 (B3 3-4 udav’) Toeay
NYUIBUAR 3-4 T/ase FefiUFanaraudng
tosliipamasionslfidudomas dwil 2
Tufildannssvgeannrefflusumunie
Tunsnalndifiss lusa 250-280 v mseau.y.
wazfinunlfufiazysufgedy esanany
gnauIntumsinesazgnainaadesan
Hufiufignenu uazannuansAnsIdugysed
LAZAUMUMUNANIUY N3dAAs B.UBINED
WAL BLRANNIZINYIHA 2.4 (§iaN wazaee,

2550) WU @.UsindefiUSinamsitnaeny
anun 2,369.4 fudisuwindduiiu (Toe)/d)
wazfinslindenuannidamaslige fe 19464
Fudisuwindnsiufy (Toe)D Andludovas
82.2 YBIMIBNEC WU

andgmsenandnedu msadeasuls
fimslinduinaendyszandam Tdnasnu
mdadudsdrdlunsanfunulunsduinae
wazdadunsldnadenulfifadszlonigegn
upnanil asaaUFinamslslifuluansey
wnaedeldwfigaalunseyineminenathld
Blkgnuauldldsialiluouen

1.2 danus:=avA

1.2.1 WanaapuyUszdndainideandny
SourpmyasssnsuauindsuaziIauiisy
32 ANBAINIBIANUTDUDDUAANLNED LDD
saduiuw I asdnsuduinge

122 isdraneamaluladinians
dmsusundegruzutnuanale a.usinde
A4

2. IsmsdnN

Tassm el dunsfinsmdnnavhay
Pagwngundaiitanumnzaniunisldide
wadldidunan leenanlunseonuuuuas
Usutguafuinanazldisnisannisgade
ANIDUN LN L@WQWﬂﬂWiﬁNQU’JULLazaﬂ(;?\i
YapenTuitie wnifie iinyseEnSa nnn s
Tndlosfeasdifunulunsai sz ausmso
nsduasuazatenaamaluladldiongy

HUIzNBUMIANINGD



RMUTP Research Journal, Vol. 7, No. 2, September 2013

2.1 gunsnina:inovijonisiumsnaaou

2.1.1 w3neteunin Sald 1-500 nu
I gwsudsiminauiimasannmassy

2.1.2 1A399F9UATA Tald 0.1-15
Alansu ddusudedinidnldfunildlunig
NAEDU

2.1.3 wasluadasiaie (Thermocou-
ples Type K) 8195514 IEC 584 93901330
gamgfiseiiowounailudlDauvndaziiu
-270 °C §4 +1,370 °C

2.1.4 wasluiiwas (Thermometer) 739
mM3¥n 0-100 °C Tdmiuingamaihdmsy
nasauNIFNt eI EedildTunns
Usudsandounduindonaiiu

a

2.1.5 w3nstiufindoyanungll (Data

U

Logger) 8%s Campbell 21x dwsuifudin

a o

Foyanamp o sumenng 9 v fivihns

U

NAEY

2.1.6 1A399TRRURYTRILUUAINE Y
(Fluke Ti25 Thermal Imagers) ANLEANAI

withstands 2
(®8 #) arop ‘Wrist strap (ndusts
for right oF left

UM 1 wiesinamgifauuumndny

2.2 dudeumsifiusausaudoya

2.2.1 dryauarnuradeyafiugunas
FUNDUAIFUINADYDUAFUIA T UUUAS LA
Usznausiy Tayadszifinnssunds Taya
AsnismMInAnLazdeyaug WM FIINGD

2.2.2 NARBUWNRNNEDINADI UL D
mszAndaniBeanudounaziddsuiisy
HamInaaay tnaudsduduney feolld

1) B3UUALALIINANNAZDIALAN

2) Mlunaenaienioniundagang
spe5uUnTENEATeAeN Walateeinesening
wdunaadunsenetlaesiuannmasausioan
UIUVAUNIING

3) sasthmaslunsenzic 2 o luas
10 Alan3u

4) Fahwiinveadomas (Wiugans-
aUAd) A nTuvinnmagay

5) finea Thermo Couples WNAUNIS
wnuazdanelaiduauqafidasnisnyiaie

6) finsagUnIniuanHALAzITUTnA
qm%@uﬁ Data Logger wnrusny Thermocouples
finsald oudoyalin Data Logger uazdals
Data Logger ﬁ'uﬁuﬁﬂif@;ﬂa

7) BunasaUwNANNGe tnUn13an
fndamaseluresndiudlddamasdn
woumndlusanivansauuazasiiaus

8) vmsantuingaumpiihlunszne
Tt 1 wagludi 2 9n 9 5 unfiauninihlunsene
yaevaziigumpiagd (pamaianFonuesi
fRNUFUUIIIMAYAENAGEDL 96 °C) InBnns
81uANAN Thermometer F9finsalifenans
nsTnztesesly



JsasIIMsiaddd uns.ws:uas Ui 7 aduil 2 Auandu 2556

9) dlothlunsznzifion Dandos
Thszmusilaunsziailunsznzigamad
whiugamgIussene

10) sudawasluriosanindveg
W wazti@amasdiuiiudanananfoamn
ot

11) Fahminigamas @uwazanu
gASAURE) ndsuaztuiindoya Wethlm

v
3

YIRLINL

=1

awmasldlunadia
12) \fleviia 2 aszne Tganal
wihigamaiiusssnmeadaininiimansly
nsznzuaztuiindaya
13) thdyaann Data Logger W
AnzhfinagnanInaaoy

2.3 msmanaainalulag

TA8nNTULEUBNARAINAITNAGDU LAY
WisuWieunalnguidsznaumasuindauas
faLdansunuiifianuniauuaziinnuminze
faziduiunuduuuudmsunaaseldauim
Yapedmivduindeulufensanenanmaila
msanamlinusumuielddusunuluns
dhenanpsdanunudnaulasoly

3. wamsfAnuina:enusrawa
3.1 wamséhsoodoyaWugiu

3.1.1 HAN1IA1TIRTDYAIIUIULANAY
\ndpluiuil 0. UsindD faguil 2 wud fiduau
yiadu 23 1 an 4 ity dszasusng thuy
UonaIe 119U 18 1, Ty $1wau 2 1,
Tugeangdn AW 100 was U1unie

NNAAM UMW 2 10N

THAILAND J
P |
fa

it
sraairer ~ .
waLacEa s &

iAo

JUR 2 fudtlumavihade

3.1.2 samsnuTndayalaseaineiiugu
WNFNINEDUUUAAIRY WU FuIEDUDY
aapu adldRuminiiunaziatusUnasarion
o Fedumbaafithainldazmidhaluniom
gt gmaldeueamn 17 nasannldau
A3 17 azdewuiazaatulv sUuouvoeeN
fundsuuusaiiy uanslusui 3

U 3 indunEpunAgIRy



RMUTP Research Journal, Vol. 7, No. 2, September 2013

TAT985194AZDUIATDIANA NN AD LUD

R

Meupniivun  AnNde 120 .4l
ANY 200 B
AUES 50 Bl

melufizune Anundne 85 ..
AUY 150 .4l
AUES 100 .4

punageslaiy e 30 B.4. g9 30 B4,

YUIATBIINNTENG LUNUAUENA1 80 B.4.
YPNAVDEDITEUNBLEY @10 6.3, U 2 B9

3.2 wamsaaniuuinU&aon

TngnanlunisesnuuunazlSuyyeasld
BnsaansgaRuANNTBUIUNTAIATN
ML RaRapsiuTivhe e i
Uszansnmmsn ndilaaFeaedidunulunis
adeimnzanshunsunsdeadunazanenen
welulaglfiugusznauns

3.3 wamsinudoyadsmsduindo

1) 3ua1nn1IfnULNdaanntewnds
winuRnluteinundaaslulseduinds
faguil 4

U7 4 madinthindeannuaindeuazteiniiings

2) dndinasannvannlalunsznzdu
duwnde e 2 Tu audunsens

3) qadnnlagldliidudemaaiiad
#inde

) dudamasliduszes Tasldaan
Uszanm 3-4 Falue/ass @asmatlouiemas
42-43 Alansu/301)

5) dlothindeduuie (Gzaznaniunsf
Uszsnay 5-6 $alue) azldlimnefivinannlslln
anusnindaeanuninBlunsnd sl Auau
pyfunuvesnIzn: uddialiaunseiainge
azionh TaeldnanUszanas 4-5 Falus (finde
WAy 14-15 Alansu/n3zne wie 28-30 Alansa/
0u) fegil 5

3Uf 5 sUihindeBuwieuazmIdnindasanunin
Tunzn3ldln

6) naganLnanazatl Nazyinnsgny
nasuinBlulssinnde Weasoussqgeuas
dodng fegUil 6



JsasIIMsiaddd uns.ws:uas Ui 7 aduil 2 Auandu 2556

U7 6 Tseinindauazindsfiussaudssonis
NN

3.4 wamsdisooveyankavivovlivu
na:usinumsisisowaviumsduinde

3.4.1 wansdadeyaunaslifluuas
Usinamsldldfulunsdungs wodn T
Towdnlvgiazsvgainanafiflumurues
2 iyt Uszaauee nythudeds wasmginu
aeru nUpndeld o.uomnae Fadunginy
wanlunisdnneldiy Tnadalifusanun
anaundafiuiithsssund luuinaladifes
wyitiuwesay wazthldusnsalfiduiou o az
0.8-1 m wazthanZaadunes 9 az 1 m® wag
dSmalusen 250 vw/m?

3.4.2 wansansiadayalsuanisld
Tafulunsduinds wudn wndunasildoy
Tutagiiu fivdinamsldidemadilagieds
245-260 Alan3u/wn/Tu Aadu 7,620-7,800
Alan3u/m/\fiow w3 68-70 M/ /D ndAn

saumsldemaslivesndundern 17 wn
sl @ maslilaunds 1,193.4x10° Alansu/d)
Anfurndsnuiisusiniiuf 360.86 6y
Fiauwinthiufy (Toe)/d)

3.5 wamsaoniuunazusuusvicnduingo

myda Tl iiunsfnsn3sansUiulss
Y3sANENNBeANUTBULATERALLUEFY
wssndsliiinsldnadsnusgneduanas
wanzad lapann1agaidsanusaunium
wkaziiadszAndamnism ndlagnis
fnsatansgaennA wazdaneddunulunig
adeimnzanshunsunsdeadunazanenen
wealulaglfiugusznanns

wnYapedmsusunan Las iU mNUans
flflunmsideuaznaseuiu uaneiaguil 7 uaz
8 Tagsnmnyandsusgrouazaiumiening
Hand Maluyfmgauiuunauii sy
W 3 BuRwnT Toslditamasiaunn 35 x 35
3.3, fuiefinscaserfuiiossunefinsds
finannniswnlngdide INEILAZEILYABINFA
danwauLEownasluFern g

UN 7 wndapedmiudunae



RMUTP Research Journal, Vol

TATNEF I LAZVUIAYDIAAN LA E D UL

el

Mupndizwn  ANNATN 120 .41
AYNETY 230 B4
ALEY 100 .41.

Melufivung AN 82 Bl
ANYT 260 B.4.
AU 100 .41.

inagoslaiy A979 35 B4l g9 35 B

UIATDIINNTENG LRUKUAULNANG 80 2.4,
Usasszuwlols 610 .4, dwau 1 7o

3.6 wamsnadoauus:=anSmwiBvaousSau
vovINdUINGoND 2 VU WU

3.6.1 HANINAEDUIUSHUWBUDAIINNT
WgampTuoauhfivhmnesey fe3uf 9

grungil
1000

s00 |
00 4
00 4
600 —— AR
LT —m—wnldas

| —a— v v

e i
mlﬂ“ﬂ'

0 20 & &0 80 100 120 140 160 180 200

¥
S o

U7 9 nmiRuuifisugaumgiihivihnmesey
VDU 2 WU

. 7, No. 2, September 2013

Uit 9 wudn nsiugamaTiveah
fiinananasauvetaiie 2 uoulidnwaei
AdpAdel A Wenafinty gaumaiiazydy
wgetuludnuazdauinened Tagnanluns
dut MiFenr09mUaDInala UG LA
fidnwiniy 3 Falue 21 wfl waz 3 Falug
36 Wit Ingwdapsazldnadasninmuoy

ALGN 18 W

3.6.2 nagun)ivestosszusloids

feguil 10 waz 11

U9 10 wansARdzgaumglivestesszugloidy
N[ SIIONTOH

—419.0
-391
361
-331
301
-271
241
212
-182
152
122

~77.0
F

U 11 dedsgamglivesgesszuuloleeg
wNUans



wily
10& 21SASIBINSIA:IDE uns.ws:uas U 7 aduil 2 nuadu 2556

angUA 10 war 11 wud gamplieay
Po909ITULaINMAYDANTN U SUL el
AN 329.3 °F (165.5 °C) dugaunnfiadeaeg
FO4TZUNLDIM AT ML AALANTIFN 692.4 °F
(366.8 °C) FawpndiuinAouunnaAnTigumaiigs
adenduinaaiinisUsuygedenalfimnsy
\ndpuuusuANiinn g danuFauNnn
v sUulye

3.6.3 wan1sW3guifiguamuniusu
HTUATRENANNEINS 2wy AU 12

ey 13

2192

201
~191
181
F171
161
L151
~141
~131
~121
F111
~102
~92
806

37 13 gaumgfilazwavusnandanlaey
dmiudunge

Uil 12 waz 13 wudn gangiley
waguInandamlassivhnsyudys Sien
106.8 °F (41.5 °C) dugaungiilagwdsusu
nifawpInEDUDLASLAY TFn 136.8 °F (58.2 °C)
Fenunnliwausnandamidesdisdesnd
WUUDAIRYN fenalfadansinnsgady
AnadpuipuATIPLUDRAG

3.6.4 NANNINAFDURIUIZANSNINITS
ANTDY AUATTIUANINARBLLULABANS
fuion (Water Boiling Test, WBT) Lfi@9a1n
dwisnaneseuanmanasaumMsliaungng
windilnafoeiunmsldanuanniign wazlinig
muauiulslunsnaasuiildgesn wan1s
NANOL LAMIAIAINT 1

A15197 4 Wan S maskinazyssansann

B9aANNSDU
. Y MU
gy | aahiu
gaumTuBuAY (°C) 19 19
punriuFen (°C) 97 97
Ysunauhiildlunns
o 20 20
naapy (Alandy)
YSunanifiszme
o 105 9.1
Alan3y)
USunaunslfdanaals
B 125 22.5
Alan3y)
YseanSands
3 16.4 13.1
ANNTIY (%)




RMUTP Research Journal, Vol. 7, No. 2, September 2013 @

3.7 wamsdvidasunaziwanwsicnavinao

3.7.1 feinsunisausu fe wwlnstu
Funes Tanudanuanansalunsysuygem
Futndouazidinanuifldainniseusuly
penpNalunsiude UsUsandundslfiu

a oy

HUsenaunnsfundafifeen1sdTudgem

¥

Furnde dqumanuiiugiunisldnaeau
welnsTu Idinsiiudoyausunanisls
dowmdslduazinunfndnsziiesunu

fls annsUsznauAIFUNED

3.7.2 \innsUsudyuandanednniy
Fundwazldnuaselurinutonaiaman Sy
3 0N ANNTNANA 17 19N

3.7.3 namaiudayansididamacuas
WiuWeuUSunansiddamasnaaidy
NADLUUALAN LAz aBsd S udunEe
WU AR DML AR Az AN a0
dnsudundaivunanislddamacliag
WAy 259 LAy 247 AlanSN/AnN/Tu auaL
wnUapelivinnsUsudee aunsoant3una
sl domasliacls 12 Alansu/wn/Au wie
360 Alansu/wn/feu 39 4.3 fu/wn/al wn
YISV NISAY 17 19 AzananInan
USinamsisidemasasld 73.1 fud wiedn
urwdsnuisnwininguiiu 221 dufiay
whisuA (Toe)

3.7.4 NANITANUIUANULATHFANNAS
aﬂ‘ﬁ’i‘%ﬁmwmmﬁu‘nu (Payback Period
Method or Money Rate of Return) #aulu
Banshazmnlumsmuaiaslinnudnlaud
Aasuliis wan1srulnuaneiemsned 2

39l 2 NaMTIATERsTETRaALY

T0ya QM TN WRaLdy
funulumsdudse | 1,645 ~300
(L)

Fn5nslE Bamas 247 259
Alansu/u)

Ao naslsl 12 1.2
(W n/Alan3y)

o mAsTianas 14.4 -
UIN/ )

oyl @) 4-5 1
FYZAAUNUY (W) 107 -

1200

Yo (1)
é

U 14 naaaduruasmiiusulye
4. asu

4.1 asuwamsnadou

41131111508 WDUWATUT DY
Y3zANSAWIBANNTDUVDUAAUNNED WU
NNMSYRUILTUANLSDY @UIUnaDF) T
Tgsluiufivaziisnae dewalfszansnm
Bennupurnaeniivhansusuygediengediu
Tngfwnomedguegenussyuriliudeuwss
LaZyUMLINATY uazilefndsanagaennie
yliUsyansamlunsuenindigetunazdagag
anUSinasafiniliiatuainnsinindianelu
Tseduinde



& JsasIIMsiaddd uns.ws:uas Ui 7 aduil 2 Auandu 2556

4.1.2 squnanousilinnuiuazaaasy
malgenduinfefiiinisusudye nd anwe
masmfunulunsusudamnduiniesznds

¥ Y o

waew v SumseusunsySugen
Ao wiwlnada Tunes TAnudanuaansg
Tumstsudqandfuindewazihnnuiilsdan
maausnlUgnsnalunssudng Usudsam
sundeliiudusznaunisfuindedideenis
USudsaumduinde wasiigysenauvinnis
Usudqumduindenazldanuaieusds duau

3 11 AATVNAUA 17 161

4.1.3 aqﬂwaﬂ%mmmﬂ%ﬁa WWANDDY
WNFUNEDLULALAN AN FaNEa TN
U5utge wud wndundsiivinnisuiulys
fiusuanslddamaslimaclfanas 12
Alan3u/wn/Su w38 2.7 diu/mn/d 593 3 wn
Aoy 8.1 fw/d winAmdumnasUfiny
wihinduiu 2.45 dudisuwihdnduiu (Toe)/d)

4.1.4 ayUHaMTAATTANUATEFNERT
SN UIAIEFNERS 1ng B
JrgAAUUY WU sy Sulqed
funNu 1,545 UM wazisrasianAunuiiies
107 U v3pUszanad 3.6 Whau

5. nactinssuus:=me

KA UUIRYUBNINUYBUNTEA
sinnuAnzn TN ITWRNR Naduayy
yuidslunsifuauidedaudnisagansly
Lot

6. 1I9NaA1SHDD

g ASueding. 2545, ansanawmaNiou
(Heat transfer). fiuvinail 2, Agammne:
QULDNANTUAZNTANN §R5.

qian Wil wazAe. 2550, n1sUsTfiu
guasAgUmMumunasnuuazmalulad
‘?'immzaﬂuﬁuniﬁ’ums nIiANW :

#ufl 0.Uoinde waz p.RBuNszEH,
aovuiauwasinausulsenuduuuy
WAIngnapmaluladnszasunasuLs.

y5UN F3AAY Lazlenalfg nzaneBanmg. 2654,
nsUsudgedszdnBaaniBendnuiou
YDUAAULINED: NIAUANY B.UBLNED
2.4, MIAITITINTRALINY UNT.
w3zuns. U9 5 aiudi 2.

Bhatt, B.P. 2004. Sachan, M.S. Firewood
consumption pattern of different
tribal communities in Northeast
India, Energy Policy. Vol. 32,
pp. 1-6(A).

John P. McCracken and Kirk R. Smith. 1998.
Emissions and efficiency of improved
wood burning cook stoves in
Highland Guatemala. Environmental
Health Sciences, MC-7360, University
of California, Berkeley. CA 94720. USA.





