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Abstract

This study investigates the factors influencing the waste generation rate in the cashew
nut peeling process using a newly developed peeling and size-grading machine aimed at loss
reduction. The experimental samples consisted of raw cashew nuts classified into three quality
grades, namely Grade AA, Grade A, and Grade B. For each ¢rade, a total of 2,160 nuts were
tested, derived from a designed experimental scheme comprising 18 experimental conditions
with six replications per condition and 20 nuts per replication. The examined operational
variables included blade clearance, slider speed, and lower herringbone blade angle. The
experimental design was based on the design of experiments (DOE) approach, and the
collected data were statistically analyzed using two-way analysis of variance (Two-Way ANOVA)

to evaluate the main effects and interaction effects of the operating parameters on waste
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generation. When statistically significant differences were detected, simple main effect and
interaction analyses were subsequently performed.

The results indicate the factors influencing the waste generation rate in the cashew
nut peeling process by examining key operational variables, including the blade clearance,
slider speed, and herringbone angle. The results indicate that blade clearance and slider speed
consistently affect the amount of waste across all grades in the same direction, whereas the
lower herringbone angle does not have a statistically significant effect on waste generation.
Performance evaluation of the peeling machine shows that Grade AA vyields 16.12 kg,
comprising 12.76 kg of whole kernels and 3.36 kg of broken kernels. When extrapolated to an
8-hour operating period, the total output reaches 128.96 kg, of which 102.08 kg are whole
kernels, corresponding to 79.15%, which is classified as good quality. For Grade A (three
channels), the machine produces 24.18 kg, including 19.80 kg of whole kernels and 4.38 kg of
broken kernels. Over 8 hours, the total production amounts to 193.44 kg, with 158.40 kg of
whole kernels, representing 81.88% and indicating excellent performance. Similarly, Grade B
(three channels) achieves a total output of 193.44 kg over 8 hours, yielding 153.12 kg of whole
kernels, or 79.15%, which is considered good quality. Comparative analysis reveals that Grades
A and B achieve higher total production than Grade AA due to a greater number of sliding
channels. However, Grade A provides a higher proportion of whole kernels and a lower fraction
of broken kernels compared with Grade B. These results demonstrate that Grade A offers the
best overall production efficiency for the cashew nut peeling machine investigated in this

study.

Keywords: Cashew Nut, Cashew Nut Peeling Machine, Size Grading, Loss Reduction,

Agricultural Machinery Engineering
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M13197 1 AIAINETY ANET LagAdINTUIvesiaden Wansuinnuadulnewdsvedy

AN AA | A, B liag C (mNLNTn)

3 AMNE1IRAY, L (mm.) mwguaé’la, H(mm.) | @A27u%u1, S (mm.)
UseANBuUAUAIN
(STD) (STD) (STD)
%u@mmw AA 37.25 (1.704) 29.77 (1.693) 3.5-4.2(0.175)
‘??u@mmw A 35.64 (2.045) 27.84 (1.876) 3.45 - 4.05(0.128)
%u@mmw B 32.27 (1.784) 25.06 (2.465) 3.37 - 3.85(0.187)
Fumauamm C (Anunse) uBBN1 30 ueBN1 23 3.35 - 3.77 (0.128)

msfinwdadevesnunimdanzinsiiurnuaiiinaaindinusvesaseadnslaun nmsmuundiuls
szezsvadiuia mnudintunisandeadinuzansiunun yuluianelandmansdimfvueay

naudeetlaun Wanzuiumuangn AA A, B Usunaiilelunisiiansan wavihveyailaun

'
aa al

AATIeUNaM I adanlvlunsiasienveya lawn N153ATIEnANNLUTUTINEDIMN (Two Way

N o (% a =

Analysis of Variance) taznua198lailn11uuanaeiuos il tdedAyn1eads 39in1madeunIy

<

wANAMINUANTE AT wazURnsenTIu

HaNSIFBITeIN TRV LA oAUz RN URd IS UN SRR NTWIATEN SANNTELEEaTN

a A a a ) o A ! A ada X PR 2 A
nMsidend dnan1siesenveyanednuladenamansveudeiindulunseuiunisd dussaui
anunsainunefusienale fald ann1sIdeluasitnuln Jadenasanavaadeiindulunssuiunig

d 7ign Ao szezwsasluiin pudnlunmsandeadauzunfiuniun auyguluianisaidand

Yy v oy ¥
= LK

oA ' ' A A a = = ' =~ oA
ATINNgEN ldwanevaudeiindunsiuisanunsadenlyniniuiivanzan neamunzaulu

ATFULUITAUNIUALNTA AA, A, B UBIAUTAILAATIUNINA 7 D9 9 Warm157199 2

AA

801 12 W22 534 maY w0 8y

AT 7 NAREATRY WHR AA Naysol
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NAMT 7 AINBUALDOIHANGNTRY 1hin AA Tiauysas Tusuvusivugauiignegi Aausy

Tumsandesudneyfl 11 cm/s uazszEzYRIAINNT 2.0 cm. Faau1salunIsUssUIUNaNER
fanunsovilavennsa AA veuudn auysai 6.38 Alansu

11cm/1s

7.34cm/1s
6 mm

1.7mm

6.17 cm/1s
18 mm
mO0-1 W12 m2-3 w34 W45 W56 m6-7

a a I3 i <
AN 8 NANARUDY LUAA A NEAUYIU

a a a < =~ ¢ o ' = ‘Al <
INNINN 8 NINBDUAUDIVDINANANUDI LUARA A NANYIU IUWWLLWUQV]LMN’WEISJVIE:IWSQJJVI AITULTT

GLUﬂ’TiEﬁLgENLQJﬁﬂE]EJﬁ 11 cm/s WAgSEeEYaIAUNIGT 1.6 cm. T9azaunsalnnsuseununanan
d‘ o ¥ < ol a [y
fannsarlavesnsa A vouudn SAUYIUN 6.6 Nlansu

1l1cm/1s

7.34cm/1s

21mm

6.17 cm/1s
22mm

H0-1 W12 m2-3 34 W45 m5-6 m6-7

] a [ al' <
AN 9 NANANUBY LUAA B NANYIU
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NANT 9 RINDUALDIVBINANANTDS Wdn B Nauysa lusuiafimunzaufignegi Ao

Tun1sandeaudnay 11 cm/s WagseagveIndIuned 1.5 cm. 899gainsnlnnsuseanmnanin

Panunsoiiilaveansa B veuudn auysad 6.38 Alansy

A15199 2 AILNTENYBIRILUTIUN TR UMAUNIUANTA AA, A, B

nN3A sragvinevadluiin anudailunisandes wuludiafauandaang
AA 2.0 100% (11 cm/s) 15 - 20 93¢

A 1.6 100% (11 cm/s) 15 - 20 89¢

B 1.5 100% (11 cm/s) 15 - 20 839

198N15USLUNUVDUFL TN ATULALANAIIINNITALUULALAILAAILUATTIN 3

a o A a d’{ = a
A13199 3 NSUTTUUVDILAYVLANVURLALANAIIINNITALUULAL

YDUFLNAINITNRIUN Yoadunaun1snmul NARN9YRIFYNDU LATUAINTS
o < 1 a o < 1 a Y3 P2 < 1 a
LASRIALIANS LAY LASRALIANS LAY NAIUWATDIFIANS U
SN , , )
WIUR WIUR WIUR
(Wasidus) (Wasidus) (Wasidus)

AA 21-27 80 59-53
A 15-21 80 65-59
B 17-26 80 63-54

JeagulandusfiamwaneUinnameade AT uainnsdlaugaisiuniun 903n3a AA, A, B &

fhulsiamaneUnamesdslulufiamaferiuiomn fo A=szesmasgysluiin B=audasg
Bouuae Fuusiluamanauiinueads Ao C=yunisUardians Tnessverlufinnazainuiad
wisngau loun sEEUAA=2.0 cm TS 11 cm/s seRUA=1.6 cm finui$a 11 cm/s
uay 5eAUB=1.5 cm fiAnud 11 cm/s

nansnaaeaLandlmiu Tunismunadesdifinuzansfiumunlngszuundesdifinuzandia
mumdndehaumelansnuaueIuuasiv 6.17 cm/s (30 souneund) uuuiAuives i
Tunssesiunnuusiuresnun uarauauifdnavesuin amalnussansammsaluasiiae
LaztingdnsINIswANRNUe Lud AlusEAUE AendaaInnsUiuUgssruuniuatlnannsnUsu
arunasouln wagvinsmageuilmaaeiiematauETgay WU 11 c/s (50

s9UnaUN) Tunan1syinauiaiesniee1etmau
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1%

PnMsaiueuIdeiyidelansuindulsifinansysiavesdeiiiaiulusedu AA A B Ag
A, B waglansiuaiimunzauvassreznndluiniuainuiiie95198 auanNN15nnae9n Ly luuune
n199)
1) vune AA Tyszazunavasluiin 2.0 cm A5 11 cm/s wileganniiiefansanain
' a ¥ & ! a s ! a A & ¥
ALRABYRIAINNINNIUMIFIVBUNGANENNAUNIUA 204N AA Taganaden 2.72 cm. duazle
< Y P Y o A & P a ' ) ! 2 a
wiulandlsyeelnamgaiisauaiurunveaUionlaedsyesAuana1aniy 0.72 cm. @3uAN5IN 11
& o ¥ a7 4' =~ av % a PN a Y Y]
cr/s Wuanudinmunzaunazlavendsusefigaidesandlalulsunainnuazlunisdnesonde
a P A e a ' A Ko L™ <
wsedeulunisimdeuiigdezaunsadlausuisiununlaogsauysaiaudn
2) YUA A 5EeEnnevadluiln 1.6 cm AU 11 cm/s Wiesanniilafiansanannaaieves
¥ I ' a ¢ ' A a & Yoz Y
ANUMNTULEIZIVDLUAANTIITINIUA YauNTA A IneAladen 2.66 cm. tuatlaviulanisses
al _ a - P a ! ) ! & o
AlnaLAywdl pauAUNUITDNUaaNtAEdSEaLNULANAIAY 1.06 cm. @IUAINULSITLRUILEUY
WillpununuIsIruIn AA, B
3) YUIAYBY B Sreemevedluiin 1.5cm Aasaf 11 am/s wlpsannilafiansanainaiaie
> < S ‘¢ ' PRI & Y g Y
294AUNINIURLIFIVBINEANZLIUN LR Yo8nTA B lneAaden 2.49cm. tudzlaiulaiid
P Y o A a P a ' ) ! 2 o
syugiilnalAgailaauAunuIvedUdonlaedssesiumnnieany 0.99 cm. @IUAIUSINUUITENIY
WidauAUAUTRIIUIN AA, A
nMsAnyImuI Tunsvhauresasssdudausuisiumunnisinuilanandneesngney
PUIR A (193.44 kg) uazIuIn B (193.44 kg) 1H0391ATUIN AB U519180U 3 T1RTININNIIVUIN AA
W 1 swilvmandnues A uaz B fu1nna1 wu1n AA (128.96 kg) uazaun A lanandnudaiiauyse
Tu 8 Fludlanandn (158.4 kg) 11NN1VUIA B (153.12 kg) luaafiuaninAduseninauin B vinlu

Aaa

3 ! = a 5 a ' a ‘¢
LAUIN VUIR A maNamquﬁﬂ,uLmaqammmmwmwmm

8. #5UNaN15AY

Han153duasaagUladall 1) n1seenuuukasimuILATeIEdANEN RN IUARIUNENIAINTTY
LA30IININANYAT YIINLAT DA TAUTUA NI TR TNTVIUlRBE 1T aUR S NYMEN 19
mMenmaendauzaiuIuRluuaaznse awalinszuiunsdiaualiaueuazanmudenie

< a a M a & ! a ‘A o & Yoz '
YDUUAR WY 2) Nan1INAaRUUsEANTNIMYaLAT ALl ANzU AN UA TITMUNTULARSIIILIN
wipsasaiingnsnsladnauysaazanUiinauiouaninuasveadediewiesuiisuiuneu
M3Usulse lnsameidauzansiuniunnga A dalnuszansnmnisnanlaesiudingn axveulviiu
A3 0ENN LN VLA TaRaUALDI TR UsTaInvRINITITewazangaunanisunlUlsulusedu
2o ¥ : g ¥

QRAIMNTTU. NANITNAADIT IMLAUNITODNLUUYBILENAAUNTA (AA, A, B) kaznsinlvunasyes

annsaususzerluiin yunsa wazauiile uneeenldimnssuidennaosiuauuanaig
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nenauaniRvosdnniunga uazuumslunuiauedesdau o [11,10114) S asTiamviln
annsoseszerlufin 2.0, 1.6 uay 1.5 cm uazarudinadou 11 cm/s Sanfuaiadefifvosude
fidala shlnannisusninuasifisdnaiusdnauysailasss (@ennassiundnniseanuuunalnidon
LAYAINBMNGL) [7,18],112] LAEHANTINAEULARII LS BSTANAR TN FBINTELAY 60-80
wmdoUszanusenay 30-50 (Iasmin) uazinsn Aiﬁé’mé’gumﬁmauyjﬁﬁqaqm (81.88%) @3
aennapafUNaLTiTIIMsU T UM TTivesiBinasradussuuamnsofiusaslandnuasanoade

lpaadlunszuaumsudsuidn [91118],21]

9. UaLauBlUL

9.1 msAnurnvesdnLarAnuAnlulnazinIanaunsnae LN 1zAT osdauen i TOAn
wonrIAvDINARlARITIATInoIMIRun 1w 019wdsuunn B UulUfy A w3 AA

9.2 ipsmerdidsaudauzansfinmutenvanunanmmUdonvesuzua i ua i unnin
Jusrwauann evnesdimsiaruazeinssdideatuunsady

9.3 9MNHANITITY WU LLuzﬂﬂﬁﬁwmmaz’mmm%'aqﬁLmﬁmmmqﬁuwménﬂﬂ%gwé’ﬂ%mu
Lﬁaamﬂmwmﬁmsaﬂiuswﬁﬂ‘ljﬂuiauGialﬂﬁwﬁmLLazLﬁmﬂmmizmwmiﬁﬂmuﬁ

9.4 Msmueaosdifiauzinsiinmunvierdosdidauzansiumunludagiudusuuszuy
\FanauuumuANAsil AmsinsfusruumUaNIRS e TlaunsnUfunsfwesnmsviendlania
ANNATIVRINYAU WATNTTUIUNNT

9.5 mseanuuvalineszulensedn/luufnfiusuussnala ielunsdeudiusanafivangay
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