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ABSTRACT
The development of macadamia shell sizing machine using stacked pipe gutters for increase
of sizing accuracy and reduce sizing time, test machine performance and evaluate the
satisfaction survey of machine. The machine used the rotation principle of the double pipe
gutter extends and angle drop by stacked in layers. The sizing machine used for three size.

The testing machine performance to adjust the angle drop and motor speed at different
levels: 150, 200, 25°and 50, 100, 150, 200, 250 rpm respectively. According to performance

tests, the adjustment of angle drop at 20" and motor speed at 200 rpm as the result: the
highest sizing accuracy of 96.5% and production rate is 178.74 kg/hr. Comparison between the
machine and manual sizing: the machine has sizing accuracy and production rate was more
than manual sizing: 17.50% and 4.88 time respectively. Result of evaluate the satisfaction
survey of machine was average overall satisfaction is 4.40, standard deviation is 0.71, which

was very satisfactory level.
Keywords : Macadamias / Sizing Machine / Stacked Pipe Gutters
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5 e annsoldvSinamananldnieas 2 Alanu
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' &
ATIAIUU
d. 1 L2
AN 3 SNVRAATUIN
A 1 s 1 z ‘. o < :’I 1
AN 1 SHVBARTUIALAASTUVBIATDIARTUIANTALUAANAISLUUTUT YD
5199ARTUIN ANTUIN vmmﬁuﬁ'\uquénme NMSUSUAITZEZUIITZNIN95S
1 5 =4 . ld
uAazYuY nzan nZaMUAANALLY (mm) vieghduuanegn (mm)
usAAadly
Yuuu Wan 17 - 22 £0.50 22,5
FUNaN nag 23 -28 +0.50 28.5
Fuan Ingy 29 - 34 £ 0.50 34.5

1.4 gaurstudunssidiu vnhidesiulilinzauuaeiadensufusenanseiesyning
FRNNNTARVUIA YININMENUEY Tivum 20X100X7 cm

1.5 yanewa3 vivihiduindeulisavieddsuunalivyulufiemanssiudnuiy wazannse
Uiuanuiaseulunmsmyueessisviednuuald lneyauemesazuseneumenemesiiniiinszuanse
(DO) 12 V vyl 0-400 rpm d1uu 1 Fa/9m Fawsinaseriifosivindsl ifuduruessaieda
TuAUAaT Y

1.6 Yosdidos vwhiidudsanzauuaradisidavunaliion Guualugidmuel3ludu
fnvuniiug) Wlnaasgsavednmuslusudaly lnedesdidoszgnindslitannsmedauunslag
Nwviuen 5 Weiinzafifvuelugidusmualvesunsugaaeviesarusluusiazdu axlvase
Tugmadhwesdesdudes eedeuiiludinaviednuuelutesdnly dosdudswininviewmdnndly

atiuvwmdusinugugna1a 5 cm Jugliludnvasdag (U) mmes 22 cm dauandunni 4
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v - = o o o - v a @
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WIDYNANSEONLUUIT U BULAD IR TUNSATIATEIFATUIANZAMNARIALTELUUTUIT

1 d“ L ‘:"
Y19TUNN AILEAILUNINT 5

(@) aulu | (b) ﬁ'muan

o = o o ) ' v v
AN 5 LATDIARTUIANZALUAAIALLYLUUYTUT IS (@) ﬂ’]‘lﬂu way (b) Muusen

2. MSVAADUANTSIUEIA BIRATLIANZ A LIARAELUUTUS 19D
nedpvaNTIaUTTaNuAIs Idud mManaaeuiemanuwiugilunsiavune uazsnsims
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dunm laun 1) vumdn ¢ 17-22+ 0.50 mm maAmass 2) suwnais ¢ 23-28+ 0.50 mm mdvn

wa 3) vunlugy $29-34+0.50 mmmds fawansluniwd 6

(@) (b) (©)

< o~ o '
AW 6 vunvaInsaulAnadisnllun1madau a) TuIaLan b) vuianans o) wualvg)

MnuunzatuuraadisieseullundeudesofnvuinnsaluuAA LA BLUUTUS 190

Tasvinsamuau 2 Jadelunisnaass fie uuan wazAI U3 I50ULBINDS F998YiNSUTULLANTASEHU
9 9 q

waneaiu Ao 15, 20°, 25 MuETU LazUummseuLBme fisERuLANsetY Ao 50, 100, 150,
200, 250 rpm ARy wdhnsiivdeyaesidudmmuuiuglunsdavunelagnées aniildly
nsAmYIA wazdnsmsnansedalu Inevhnisveass 3 81 wdniweuniasineadaselusunsy
Minitab 17 WievAnaas auwlsUsIuasmna (Two-Way ANOVA) aumsanuduwusvestladoi
dwareoiifudmmwivduaznanlunmsdnruin uaznsuiuRsAsmanuaraEsouLeIMe T
wnzauandmiunslFnueies
3. Ussiiumnuiawelavesgldau

nmUsudiumuelavesflfnuiifierdssdavuianzauueaiadiouuutusiavie fe
nsUsudiu 4 du ldun 1) mseenuuuiedes 2) ammalasasds 3) arwasaaniunisléeu uay 4)
nawdnle Taelduvuussdiudumauuuuinasidiudszanme 5 s2iu muuuuresdidim (Likert
Scale) ﬁmummswaaummmqL%qrifammaﬁmqﬂizaaﬁﬁﬁaaﬂ1si’mwa’luuvuaaumu‘[ﬂmgﬁmmsg
5 au Aeuflazihllingusegnainsussdi. dwmsunsiadenndusethdliuutiamzianzas
Ao fnanuazulsuuinnuaiislugineinide Smiamesysal $uau 30 518 msifiususaudeya
TasnsiietesdnvuanzauaniadiowuudunaieluaBanislénudeu unbvigdauazulsy

wupnadislugineinfennaedddnuy nntduivhnsiiudeyanuiioelaveslénuniireinie

HAN15IY

1. Namiwﬂﬁauamssnuzm%aaﬁ'mmﬂnzmuuﬂmtmﬁmmu'&'us'mia

1Y 1

NNWANTINAFBUANTTAUEIATEULBYIIM IUTURIRNWAZUTUAISITO UNBLAB SN SEAUANAY

LY

ANLRAYTDINANSNAFDUANTTOULLATDAUTIUMBUTULIIIUAY (157971 2) WunisUSURLASeaee

AMITITOUNBLNBS (Speed) WU 200 rpm wavyunn (Tilt degree) Wity 20° SiAadsves

WosldusnuwiugnsAnuue (%Accuracy) geiian Ao 96.50% fismsn1sudawintu 178.74
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Alansu/dlus daunsliusanuaulumsdnvune faedsvealesidudnnuuiudinmsdaruiamiiiy
79% Manadslunsdavuin 493 Junit isasimsuaniniu 36.61 Alansu/dlu WewSouliiey
nslfidestuussnuaulumsimuuiansaiuueruiadle wuinisliiedesdndinuuwiugrgini
LSIUAY 17.50% waedidnsinswangenitussnuaulszana 4.85 wih ntudsldihmamiladed
deasiawasidudauuiuglunisAnvuiauaznanlunmsfnvuin Tasn1siasiz 2 Yade Ao yuen

KaTAUITOUNBIADS MBITNTNITIATIBVEAINUYTUTILEDIN (Two-Way ANOVA)

= ' - - < Y
AN 2 ANRAYYDINANTIVNAADUAUIIOULLATDAUTIULUNULSITUAY

Average of performance
Speed Tilt degree production
Comparison %Accuracy Time
(rpm) © rate
(%) (sec)
(kg/hr)
15 81.83 561 32.07
50 20 83.34 421 42.74
25 80.50 392 45.86
15 83.78 279 64.49
100 20 87.17 259 69.47
25 84.94 172 104.61
15 88.83 138 130.38
Machine 150 20 93.67 120 149.94
25 88.61 127 141.30
15 93.94 125 143.94
200 20 96.50 101 178.74
25 90.78 121 148.29
15 93.38 123 146.28
250 20 95.89 110 163.08
25 88.00 114 157.83
Labor = = 79.00 493 36.61

TNaNIRsIANLUsUTUEe v wesledeTidwmasioesidusiauuiugilunisde
uINveuA3Ds wuimndededien P-value ity 0.00 Fefietiosninsedutivd ity 0.05 (Aawuideshy
95%) Fatiuszdumiiseunemesinadeefifudmmiiug seAuyuaniinanoiUasidusnl
wiugh uazszAuAMIITeUNBIRDITAUSERULIRNdmasaw e SIFuiAILiud TumsAnvua 7

seaudd1Ay 0.05 1INNTAATIENRIBNTIN Interaction Plot (Mwii 7a) wullladefivmunzauiign

o 5 d o o
s MyUTuRaAIawneAISITEUNBLRDS 200 rpm wazyuAn 20 aunsavilnlaefidudaiu
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1% " a ' W ¢ P 1 0§ ¥ a o )
ANBgUINUTININTIYEARTUIR FJanlinzarngnieutnnimilwamnsu sxvitliAenisivatuiu
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souneweigaly (n 2 250 rpm) yibiliesidusimnuwiugiiantdosiu inennvauuaaiadle

P ad a 1w @ o v @ ' ¢ <t 1 0% c & & )
wdeumsuiullunviednvunnudiliviuldgnAnvuinegwauysal Jsdwalidesidudanuusiug

finndoy WuReIuguanwsRunsiuausIlunsiedeufivesnzaunar el sTni s 19iedn
e winguantestAuly (n=15 ) Wivnzauwuaruadisndeudlas anisivaunessauiuly

o o a v e Yo o e o
dnwuzAeYIA Funsyafamsivatuiulaglilddudasiviefavuin winguanuinly (n=25) 9y
raunpAnaislAdounliil awihliswviedshivuldgnAnvinaesisauysal duiumnyuansnn

wnulunsetsuiuluszdwildvesidusanuwiuddiaioas

Interaction Plot for %Accuracy Interaction Plot for Time
Data Means Data Means
% poy &0
.
= 7" 52 w’:i R
_Z A 15 X
% % + 9 1 20 | - \'\\
- 3| N
2 | “\1
a 0
™ . < s
= v °t =
8 /.\ e — —a
- -a ~
a « 200 ™S .
% "////Q\ - o
- o Focseoc==4
80

(a) (b)
at a L3 o a 3 € < 3 ' o o
AN 7 nimiaTzilatendmanailosiunmuuliugnasIa lunsARTLIN

(a) Interaction Plot Nidswamoausiug wag (b) Interaction Plotiidswasionan

MAnansIRTEiAIILsUSuEeeTeslladsiidwmasenalunisdnruinveanies
wuimniladedien P-value winifu 0.00 Safirfasninszduiiudidty 0.05 (Aaudesiu 95%) iy
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