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‘&3’ Abstract

The objectives of this study were to develop a prototype, evaluate its operational efficiency, and
conduct an economic feasibility of sweet tamarind pod sorting machine prototype for tamarind
entrepreneurs. The research methodology employed the engineering specifications synthesized from users’
requirements using the Quality Function Deployment (QFD) technique together with ergonomic principles.
The process involved designing a prototype blueprint, building the prototype, testing its performance,
analyzing energy consumption, and assessing its economic viability. The prototype of sorting machine
operated with a conveyor belt speed of 0.82 meters per second. The processing time for tamarind pod size
classification was 230 milliseconds, while the processing time for pod sorting was 40 milliseconds. The system
was designed to sort straight tamarind pods of the "Sri Chompoo" variety and curved pods of the "Sri Thong'
variety into two size categories of long and short pods, as specified. An infrared sensor was used to detect
pod length, with the sensor distances set at 75 millimeters for straight pods of the Sri Chompoo variety and
90 millimeters for curved pods of the Sri Thong variety. The system was controlled by an Arduino Uno R3.
The performance test results indicated that for sorting straight tamarind pods, 153 long pods and 191 short
pods were sorted, with an average processing time of 2.65 minutes. The average number of pods sorted by
size was 150.00 long pods and 160.33 short pods. The accuracy of sorting long pods was 98.04%, while that
of short pods was 83.94%. The average number of damaged pods after sorting was 7.33, accounting for
2.13% . For sorting curved tamarind pods, 115 long pods and 110 short pods were sorted, with
an average processing time of 2.41 minutes. The average number of pods sorted by size was 110.33 long
pods and 94.33 short pods. The accuracy of sorting long pods was 95.949%, while that of short pods was
85.76%. The average number of damaged pods after sorting was 6.67, accounting for 2.96%. The electrical
energy consumption was 0.81 units per hour, with an electricity cost of 3.18 THB per hour. From
an economic standpoint, the total operating cost of the machine was 72.96 THB per hour, and the
break-even point was at 1,589 operating hours per year, payback period was 0.02 years. The research results
offered a solution to improve tamarind sorting quality by reducing the incidence of mixed-grade tamarinds,

and decreasing processing time and labor costs.

Keywords: Sweet tamarind pod sorting machine prototype, Economic feasibility
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ay 3.9086 UM 51naq3’1mﬁﬂlWﬂ/:llwmmﬂw%éaugﬁmﬂ f Wiaudemau 2567

5.1 §a3n1sauAomaseulina mlaangasnisduwanla (Marcsolarbrother, 2023)

flagunsi (1)

P = VI (1)
il P = dsloivin (Sam)
= wsasrlolvin (ham)
I = USinaunseualnivi (we)

5.2 mMsrmwana b Togns dsaun1sn )

Swumnenedu @ln) = (Frdslavi (90 ) x Sruamededlaliv + 1000)

x Srwaudaluedilaly 1 5u 2)

6. vT'lmiﬁﬂmmwmfuﬁmwLm‘wgmam{Imﬁmeﬁﬂ'ﬂ%ﬁﬁﬂumsﬁwm a;m?mnu uag
Anszmszsrnatlunisiunuenaies lneaunuasi laun andeusiavenaioumiulszanueny
sl 5 9 LLasmLﬁEJT,amasumL’Eunuﬁmé'mmaﬂﬁa;aaaz 10 514383903 45,000 U™
48R0 10,000 V19 ALyuiuLUs laun A9NuINIL 1 Ay ievhausniuieies 44 vin/Aalus an
Tlnin 3.1816004 U/4 a4 ﬂ'wﬂﬁq%’ﬂm;aaaz 5 Wiy 2,250 U LAYATULTUTOTAY 5 AU
2,250 U aurnlsansned 2,195,715.021 uw/d mmﬁ%g&a?amﬁwmumwm snunovuadls Smin
mesgsaj a1 7 2566 USunausugeinn 50,000 Alansi/d nanlumisviieu 912 $alus

6.1 ﬁﬂszm'wsammm%ﬂ (Total cost) (Stonier, 1980) é’aammiﬁ (3)

F,
TC - =+vC (3)
X
e TC = alranesivenaies (Un/dlu)
F. = alganeasd (u1n/dalae)

= FNUIN5vIuned(@lu)

Ve = arlaneiuuls (Un/dalu)

6.2 f\;ﬂf’jyunu (Break even point) (Stonier, 1980) Faaun1sd (@)

BEP = (4)
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o BEP = AUy F2le/d)
F. = anlaeas (V)
B = SasnsTuans (wn/dalu)
Ve = anlwaneiiuuds (wm/dta)

6.3 sygzlIatun1sAunU (Humt & Wilson, 2015) Keaunsi (5)

P
PBP = - (5)
. R
il PBP = sregatunmsfunu (@)
P = MALATesing (Um)
R = flsgmsned (/D)

6.4 ALdeNsIAT (Stonier, 1980) feaun1si (6)
P

-S
| D = T (6)
\iie D = ANdaNTIAN (VD)
P = ANA3eIdNT (L)
S = ;ﬂahwm (U )
L = 1gmslaau (@)

6.5 amenile wseAndslonalun1sasmu (Stonier, 1980) fsaunsi (7)

(P+S) .
l = l (7)
2
Wi l = Amantle (Umn/d)
i = dnsnenlenatioy

\\;;‘3\, NaN15398

miﬂ’@umgmmuLﬂ%‘laaéﬁ’mLLemﬁﬂuxﬁmummﬁm%;;Uisﬂaumimsummm finamsidessd

1. HaMTHAILIA LLUULAS BIRALENTALEIINMINY AnUAALLEIa e NIUELEB9ln 0.82
WRS/AW9 LarlunisusrananantsAnauIadnuzny 230 dadiudl Lailunisusranananisiendn
uzy 40 fadund Tuwumesifumesuuudunlsusadmsunsiadurunnueln ssesmuresii 1
wazdiail 2 dwsudavadnaseiugetoug 75 dafiuns dnlasiugdnes 90 Tafms Ussunanadenis
Gﬁy’m Arduino ﬁ;u Uno R3

2. NAN1SVAADUUSEANS ANYBIAULUULAS DIAALENTNLTIINMINY AT EAHUAAINNLED
YoEBNIUAALENTNNZYINWILT 0.82 lwas/AunT anlunisusyananan1sdnuuIadnuzuud 230
fiad3und nanlunisuszanananisuendnuzany 40 3ad3unT sruzasiadeunsdauwenlnedssaznig
e §afl 1 Auffl 2 vesuzudnuaednnsanity 75 daduns wasuzudneaednlaamiy

90 NAALUAT A9t
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2.1 Vnalunsiawenuzanumiu nsuzudnvasiness 1w 344 fn woadu dnenn
153 0 fndu 191 A wun Yunadunsdauenuzany auasumadsandu dne1a 150.00 dn Andu
160.33 @0 lumuswaedsdndy dnem 3.00 dn wazdndu 30.67 i lenandauenede 2.65 wifl wie
Ay 7,788.6 dn/Falus mnudemevesdnuzanuiade 7.33 10 fense 4 aauuzednvaednlag
$1uau 225 dn wuadu Ao 115 g Andu 110 fn wun Yanalumsinuenuzens puwwaeas an
Wu Tnem 11033 dn dndu 94.33 0 lumuwuiaedsdady dnen 4.67 30 Tndy 15.67 dn aidn
WONLRA BU 2.41 Wil niedmdu 5,601.6 Fn/9lus Anudsmevesdnuzyiuads 6.67 AN

A9H1579 5

A1519 4 USunalun1senenueu1umnuanwaeing s

UL 344 BA 1a1en Ysualunisaawen (@) AMULEINNY
adsin 2 LREG! ANUYUA lmaUn S NAGIEAIREY
Hnen? néu - = =
W)  fdhen ddw dhenn dndu (&n)
1 153 191 3.00 150 160 3 31 9
2 153 191 2.50 151 166 2 25 6
3 153 191 2.45 149 155 4 36 7
ﬂIWLQgEJ 153 191 2.65 150.00 160.33 3.00 30.67 7.33

A1519 5 YSunaulunisamienugaiuminuanwazinles

FNUIUNZVIN 225 60 1ada Usunadlunisaawan (670) AR
asil . wenin ANUVUIA T YpainuEYY
Anen Aneu - - ”
W) e dhdu dhenn dhdu (eTn)
1 115 110 2.55 112 93 3 17 qa
2 115 110 2.24 110 90 5 20 8
3 115 110 2.45 109 100 6 10 8
ALaaY 115 110 241 11033 94.33 467 1567 6.67

2.2 anuutugilunisdnuen uazanudemevesdnuzvuvdanisdauen sz]/aaﬁamiﬁﬂmu
1199NAN59 4 Uudnwarinase w9y 344 M0 woady Tnen 153 @ dndu 191 dn wuan fan
wiuglunsdauen auvuimedsdnudu fnensesas 98.04 dndusesay 83.94 lumuvuawdsfndu
dnennsesas 1.96 Andusosay 16.06 mudemevesinuzuuaasAndusesas 2.13 §191519 6 LAz
Gd”a;gamsﬁﬂmummﬂmin 5 yzaudnwazdnlag 1w 225 90 woadu dhen 115 dh Tndu 110 T
fianuuiuslunisdauen muvuneasasduy dnenisesas 95.94 dndusevay 85.76 lumusunads

Anndu tnendsevay 4.06 dndusevay 14.24 pmnudsrievasdnuzuiuedsdnidusesas 2.96 AIN1579 7
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AN519 6 FPUATANNLNUGTUNITAALEN LATAIUELYNEVBINNULYINA DYWL NASIVAINITARLEN

ULV Araaiuglun1siauen (Gesaz) .
g 4 v ANULEYMNYUDIN
ASIn 344 dn Hnen7 Hnéu .
> U2V (980)
AT B (21 1 VI R UL Vit N b VR Vi T R g T VR R PR AR )
1 153 191 98.04 1.96 83.77 16.23 2.62
2 153 191 98.69 131 86.91 13.09 1.74
3 153 191 97.39 2.61 81.15 18.85 2.03
ALRAY 98.04 1.96 83.94  16.06 2.13

A1519 7 5098LANULLUENTUNITAALEN WALAIULELTIEVDINNUL VLA NWULENLAINEINITAAKEN

UN 225 Ansusglumsdauen (seuaz) .
5 5 AU EYRIAN
ATaN in Anen? Alne

ULV (F08aY)

AR T (¥ (TR G P UL RV o C I R UL Y o M- e YL AV I M EY R I YR T

1 115 110 97.39 2,61 84.55 15.45 1.78
2 115 110 95.65 4.35 81.82 18.18 3.56
3 115 110 94.78 5.22 90.91 9.09 3.56

Anade 95.94 4.06 85.76 164.24 2.96

3. MIRNAEUINN VI ULUULAS BIRALENENNEUINNITY WU USunaunseualilnvesnsas
TagnshusrauuinesIamiiu 3.7 waud wsaeulnni 220 Taas faelusmiiu 0.184 wue/37lud
Al 3.9086 UIM/mursendeniaiatnivesnsiniialugiane o ieudau 2567 Aavdu

3.1816004 U /dhlua Tnesunule sei

ada o

5N P = 3.7 x 220
P = 814 Yo
Srununugne iy (gilm) = 814 = 1,000 x 1 719

= 0.814 wue/4la

- 3.9086 UNV/WUNY
- 3.9086 U318 x 0.814 Wu28/41as
- 31816004 U w/F7la
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4. WANIIANYIAMUANAINILATYFAIEATVBIAULUULAT B9ARLENRINNEYIUNIUAINTY
HUTENOUNITUEVINNITU Lakn ATMYRIETINVBNATEL 72.96 UI/F7Le 9aRuvY 1,589 F7lua/d
srezlaalunisauny 0.02 4 andausian 7,000 uvin/d aeenilensenndelonialunisaimnu 2,750

y /4

- . 62,000 3
4.1 Y1899 UR9LAT4 (Total Cost) TC = ——— +4.9816004 , TC = 72.96 Uw/ahlan
912

. 62,000 3
4.2 9nAUNU (Break Even Point) BEP = . BFP = 1,589 9la/4

44 - 49816004

. 45,000
4.3 szazanlumsuguy PBP=————  PBP =0.02 3
2,195,715.021

Vg 45,000 — 10,000
4.4 Ad@eus1AN D =(—————), D = 7,000 U10/3
5

' Y o4 (45,000 + 10,000)
4.5 amenile wiseandslonalunisamu | = 0.1, 1 =2,750 /4
2

\\;ﬁ{, 2AUTIINANITIVY

AINNITHALUIAULUULAT DA ALENTNUZI M UALY e AR ALLE 1R sE e U AL A
UYWL 0.82 wns/Aundt 1atlunisuszananansAnvuindnuzud 230 fadsundt 1ranlunis
Uszanananisuendnuzey 40 fadiunfl szezasradeumsdnuenlnefissosmasuens Gl 1 fusaf 2
Yo9urINSNwEINATIUNITY 75 Tadluns wazuzudnunzdnlaanidu 90 Tadwns AnuEves
anernudauendnuzelssumesiunsinuuednuuaenugdssiunesseiasinluaeanaosty
(5LuA DEUYBN LLazﬂuﬁuﬂ, 2566, 1.1) fidndoalnuzuadiazunnuazlenu 5 Ay faugnuuaeniy
FdperuEianeniui wananeiy @unisvadeuUsyansnmunanisneastnuUsialunisdauen

uzvwdnuasdnasoiugesvug Andu 7,788.6 An/dalus uazdnvardnlasiugives Andu 5,601.6 dn/

'
o

Flus luaennassnuide uds a5lund wasifinae 1adu, 2549, 11.282) Ankunuz1uanwazlnmsa

&
o

WugAsTUNREY 1,491 In/d3lue wasusvndnwadnlaaiugdnes wde 1,517 dn/dalus uavluaennass
9 ¢ Ao o - ¥ a Y A v ' o

fiu Bsnaw ASTueN kazAUDUE), 2560, U.5) W lamadan1sAnLENNLANAI9AY AULLUEIUNNT
Ankenuzaudneluuanaeiuineglununaiauwuugtunsfauendnuzedluuesninsesag 90
winzyadnduazinInanimruailesndnduvesuanauvilminnisnaseguuaenuLaziinns
samauasluluvesdnvundng1iung amuaianudemevednusviundsdanenluiusesay 5 agly
NNTIAIYIUA WAZAIHANAININATEEATANS AANTY8TINVBUATES 72.96 UIM/FILUe IAANNY 1,589

Flue/d svezialunsfiunu 0.02 4
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ooy #5UNANTSIY AT UDLAUDLUY
L) d

o

o

AMSWALNALLUULAS B IFALENANNZINMINY Nan1saaeUUsEanSaIw wuan Ysunadlunisdn
wonuzILvUdnuaEdnass S 344 fn wuady fhen 153 dh dndu 191 0 Tonaeds 2.65 Wil
anunsofauenlnmuvuaeas fnena 150.00 A dndu 160.33 0 lumuwunaeds fne12 3.00 40
Andu 30.67 A0 Austuglumsdnuenaasausuneandudngsesay 98.04 fndusesay 83.94
Tuauvwndsdudnensesas 1.96 fndusesas 16.06 Anudsmevestnuzaundnisdaugniads
7.33 i Aswdusesay 2.13 uzaumnudnwaednlag s1uaw 225 A0 woadu fnen 115 dn dndu 110
Tn Tonanads 2.41 Wil awnsodauenlaausuineas fnen 110.33 dn fndu 94.33 dn Tuanuvun
Wde dne 4.67 In Indu 15.67 dn anwuaudlunisdnueninasauausfadulnensesay 95.94
Mndusesas 85.76 Tunuwunednidudnenisesas 4.06 dndusesas 14.24 pnudemevosdnuzenumas
nsdaLeniade 6.67 dn Andusesas 2.96 nslyndaeulvn 0.814 wune/42lus Aardualvivin
3.1816004 UW/4lus mmhjmﬁmamwgmam% felyanesmveaaios 72.96 vn/dalus aqm@u:unu
1,589 Halue/d uazszezatiunsaunu 002 3

Jaduauuzlunisiinanisidelulduselevd
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199D UARDIRTUIALANTTOUEFYINIY T1A7 LLamamw;@mawﬁﬂuﬁuﬁ

3, psvenenalulelumsldlefutunudun wu msﬁml,amijq Fithaney Wum

Fowavauuzlunmsiiseadesialy
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AnANIsUUIENA

vavauAMangnsUIInutade arvivinisianismalulad auvmaluladanamngsy
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