NIATIMEMEns wialulad wazuinnssy windnerdunwdug

Uil 5 aliuil 2 (MsngIAu - SunnAu 2569)

UNAUI8 (Research Article)

N1399NLUULASNAIUILATBINEULATINNTULIINTEAUYUYY
TngUszanaldinaliansudaminnidennnin
Design and Development of a Community-Scale Charcoal Briquette Mixing

and Compaction Machine Using Quality Function Deployment

= v ¢ o 1 ¢ a 1% v e I3 v g
NITIU ANYUL ™, la'ﬁ;ﬁ]u EJQJI‘W bbEs NI NALFIUDY
Peerawat Khamchana', Wairut Impho' and Phanuwat Wongsangnoi'
'aquzinaluladenamnssy unImendeivaganauas

Faculty of Industrial Technolosy, Sakon Nakhon Rajabhat University

“Corresponding author; email: Wairut@snru.ac.th

Juiifuunanu Received)  Juitldsuunanuatuudly (Revised) Jufineusuunay (Accepted)
13 damAu 2569 1 aanAw 2569 1 ganAN 2569
UNAnge
M3l IngUszasriiiosaniuuLazimuIAIBIRalLagsnauuisszRuguvY IneUssandldmalinnis

wamiiisnmain naaeuaussauzvea’ e uarUsuidunnufianeloveslden w3 esdunuuldsunis
PONKUUIINANMNABINTTVOIR HARAUWIsluguw 311U 20 au Lagldnsdunival wuuasuniy n1sdene
NEUIUNSHARMLAY wazn1sIiaTIzdtiugunm 1 sudasnnudesnisvesflfidudomuuansiaingsy
i3 psfuuUUUTENRUMedmanTagAy Yamainiuuazluniu seuudsigs Yosdndssdunan yasaa1uLme

o a

wIueu warlAsIEinesessy Mamegeuaussaugaliun1sAuingau 3 wia lowa mawanldesifioy meaiuain
ngaNuENi1 waznnnusie Tnefmunnaman 5 wifivitdunngas nansnaaeunuin n3ediiidsnisuan
Wwae 45.71 Alansusedalus UssAnSannssneds 92.21% Ardulszansauulsusiuvesdiunay (Coefficient
of Variation: CV) 1a@® 5.27% wazsnsn1suaniniade 5.62% ausaurisainusaiunsaiuzninliaiaudou
498n 5,535.36 wARDIHONTY FRvaNABNIE WINLingIfey 5,354.76 uAaeIAansl wagnNn1uwie 4,680.91
LARDIABNTY mamﬁﬂﬁzLﬁummﬁawa‘[,amm;ﬂ%muasﬂuszé’umaﬁqm fidads 4.53 LLaaﬁauLﬁmmummgm
0.51 Wil osuLuuiiauNgaNson AR uSALissE S UTLTY Tnslannsdlelduadunsamsniuas

manulinzifouduingaundn

ANEATY: LATBINALLATSAATULYY, B1USALNY, NsulamindRan I, Thunuam

ISSN : 2821 - 9406 (Online)




NIATIMEMEns wialulad wazuinnssy windnerdunwdug

Uil 5 aliuil 2 (MsngIAu - SunnAu 2569)

Abstract

This research aimed to design and develop a community-scale charcoal briquette mixing and
compaction machine using Quality Function Deployment (QFD), to evaluate its performance, and to assess
user satisfaction. The machine design was based on the requirements of 20 community charcoal briquette
producers. Data were collected throusgh interviews, questionnaires, observation of the existing production
process, and House of Quality analysis to translate user requirements into engineering specifications. The
prototype consisted of a raw material mixing tank, stirring shaft and blades, power transmission system,
material conveying chute, horizontal briquette compaction unit, and supporting frame. Machine
performance was tested using three raw materials: chopstick charcoal powder, coconut shell charcoal
powder, and briquette made from dried spent coffee grounds. The mixing time was fixed at 5 minutes for
all formulations. The results showed that the machine achieved an average production capacity of 45.71
kg/h, an average compaction efficiency of 92.21%, an average coefficient of variation (CV) of the mixture of
5.27%, and an average breakage rate of 5.62%. The coconut shell charcoal briquette had the highest heating
value of 5,535.36 cal/g, followed by chopstick charcoal briquette at 5,354.76 cal/g and dried spent coffee
grounds briquette at 4,680.91 cal/g. The overall user satisfaction was at the highest level, with a mean score
of 4.53 and a standard deviation of 0.51. These findings indicate that the developed machine is suitable for
community-scale charcoal briquette production, particularly when coconut shell charcoal powder and

chopstick charcoal powder are used as the main raw materials.
Keywords: Charcoal briquette machine, Charcoal briquette, Quality function deployment, House of quality
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AN5199 5 HANNSNARDUFNITOULVDIATBINALLATDANIULYI

AU VawEN  wandn  twiduds  mdwEn  UssBnaw cv NI
(min) (min) 20 (kg) (kg/h) n159n RG] LANYAN
(%) (%) (%)
nea Nt 5.0 23.0 23.20 49.71 93.55 4.80 4.84
ALY
NIE1UAN 5.0 25.0 23.50 47.00 94.76 4.20 3.33
NEZAULNIT
ANATLILIAS 5.0 21.5 21.90 40.43 88.31 6.80 8.70
LQ?;EI 5.0 25.2 22.87 45,71 92.21 5.27 5.62

9NAN5197 5 WU ieTesduuuuimaanisaaneglutag 40.43-49.71 Alanfusiodalus Uszavsamnns
& 88.31-94.76% #i1 CV vasdunay 4.20-6.80% UardnsInsuaniin 3.33-8.70% laedidwadewitty 45.71
Alandusiodalag 92.21% 5.27% way 5.62% awdiiu Fandansnanadseglutiadivune 30-50 Alansusie
Falug Tngaviiliinamunzaniignfensdiuainnzaiusnin esanilszansnmnissagean a1 CV dga uaz
dasmsuaniindngn dauwsauanliinsieuliidnisuangega vainnnuluinsuiusnsduiauszau
vieduiuifuiteansnsinisunniin

nMsnageueIANLfouesi LS AL LIUN1SF181ATes Bomb calorimeter A1asasg L ASTM D5865

U 3 MBYIWRENT HANTNAFBULAAIGIINITIN 6

A19197 6 HANTNAFBUAIANUTOUYBIUBALYINAIINATNARDITT 3 ATIHOENT

wmqa‘u Sample 1 Sample 2 Sample 3 Mean £+ SD Mean +SD  Mean + SD
(J/g) (J/9) (J/9) (J/9) (cal/g) (MJ/kg)

Heaun ke 22,890.19 23,140.30 21,182.40 22,404.30 5,354.76 22.40
ALY + 1,065.56 + 254.67 + 1.07
R90UTN 23,248.57 23,038.21 23,193.11 23,159.96 5,535.36 23.16
NZAUENI? +109.03 + 26.06 +0.11
AINNUNLIAS 19,508.73 19,742.77 19,503.27 19,584.92 4,680.91 19.58

+ 136.73 + 32.68 +0.14

o

91nA15197 6 NUT1 Busauviannnasunzamznilie1ANSeudgean iy 23,159.96 +
109.03 J/g %38 5,535.36 + 26.06 cal/g sosauwnfoiusauvisannmeldnziiiou Saanudowads 22,404.30 +
1,065.56 J/g #3® 5,354.76 + 254.67 cal/g LffaLU%'EJULﬁaur"fuLﬂm%mmgmmé‘mﬁmeﬁﬁqmumué’mLm'a UNY.
238/2547 Farmuuaaiaudeulddoenia 5,000 cal/g wudﬂmué’mLLm%&aawﬁmﬁmmm%fauqmdﬂmm%
119551 Yauzfigusauiaanninnunwisienaudeunde 19,584.92 + 136.73 J/g w30 4,680.91 + 32.68

cal/g FINNTNNUNUINTFIUAINGT WHIBAATISRANULANGAIWERRAIE One-way ANOVA Nsgautied1dgy 0.05
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NUIAIAINTOUTDIEUEALIIINTNAUNS 3 wiaunnseiueglidudAyneadia (F = 27.40, p = 0.00096)
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Unensiy adugntu daiuau @3nd wsnines anelnl uax
Wasautasiu

AuseUsENOULaY Tan A0S Nuse ieu 19z Ysznou & aanidon ludn 3,400

IRERNRPIVEITRIGRR

FIUAUNUMTATUATIIRUUUY 25,500

N30T 7 WUt indeskauuarSaauwisuLuaiduunsa¥ieTaUszana 25,500 U Tasduyu
vnegiszuudshads szuumunu yanay uazyase dadussdusznevddgeniuseliesesnsyuiumsndn
ANUUaensY LLammmwmié’WﬁugU il Funuisnaegluseduiizandniuing esunuussdugLy
downlifaquastudunesguiiaunsadamusssontiydldluresdiu

7. wan1susziiuanuiane lavesldau

MEIINARBUANTIAUEVONASBINANLAT SAT ULV LY {3deUstifumnufianelavesdldnuainngy
Huanduuiavs ol ldnuluyuu 91w 20 au Inglduuuasuaiuiasidiuussanual 5 seau nan1susediy

wudn gldnulianuianelalaesiudeiaiasiuiuuegluszauuiniign faade 4.53 wagdrnndgauunnnsgiu

'
' =

0.51 Fagandunasitdmnedifmualilidesndn 3.50 sremsiisidnedsgean liun anaumunzausenislay
sedfugury Senads 4.70 sesmunie arwaiiausresmsnau iy el 4.65 wasanuannsolun1dnty
sUsuwsis firede 4.60 avviouinAdowunuuausanevaussnmiessudnvesldlusumsidauais s
wanTngAv uarn1s8nTugUlad egndlsiniy mensiifidnadesiniisenisiu Ao anuazainlunisien

avon dAnade 4.35 uazanuazaintun1singesnw dAnade 4.40 uldiegluszduinn uiarsuSudseiums

ISSN : 2821 - 9406 (Online)




NIATIMEMEns wialulad wazuinnssy windnerdunwdug

Uil 5 aliuil 2 (MsngIAu - SunnAu 2569)
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8. afiuTEka

nan153deuansliiiiuil n1suszgndldinaia QFD awnsawlasmiudeinisvesyldidudomvuania
JmnssuvenaIsmankarsnouwvitldeguduseuu Tnedommundday laun seuvdarigds Yesdndssdiunay
sUluvanssn szuulesiudunse wazguuuvluniu nafinanaonadesiuanuidedld QFD lunseenuuuuas
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