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Abstract

This project aimed to find out proper operating factors of rasp bar threshing drum Inca peanuts shelling unit.
There are three concave sieve types inclulding round-hold sieve, square-hold sieve, and steel-bar sieve and three
drum speeds 130, 165 and 200 rpm. Performance was evaluated from whole kernel, damaged kernel, un-shelled
nuts percentage and output capacity. The results suggested that concave sieve type and drum speed significantly
impact all indicators. The round hole concave sieve with drum speeds of 130-165 rpm are suitable operating factors
of the shelling unit, providing nuts percentage, broken nut, Un-shelled nuts, and capacity about 83.55-89.27%,
1.88-10.10%, 6.35-8.85%, and 73.41-74.45 kg h', respectively.

Keywords: Inca peanut, Shelling unit, Rasp bar threshing drum
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Figure 1 Inca peanut.
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Figure 2 The Inca peanut sheller machine.

Figure 3 The Rasp bar threshing drum.
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Figure 4 The round-hold sieve
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Figure 5 The square-hold sieve.
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Figure 6 The steel-bar sieve.
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Table 1 Experimental units based on a 3*3 Factorial
analysis in CRD design for the variables concave sieve

types and drum speeds.

No. Ref. Concave sieve types Drum speeds (rpm)
1 2 Round-hold sieve 165
2 1 Square-hold sieve 130
3 1 Steel-bar sieve 200
4 3 Steel-bar sieve 130
5 2 Square-hold sieve 130
6 3 Square-hold sieve 200
7 1 Round-hold sieve 200
8 3 Round-hold sieve 130
9 1 Steel-bar sieve 165
10 2 Square-hold sieve 165
11 1 Round-hold sieve 130
12 2 Steel-bar sieve 200
13 2 Steel-bar sieve 165
14 3 Square-hold sieve 130
15 1 Steel-bar sieve 130
16 1 Round-hold sieve 165
17 2 Steel-bar sieve 130
18 3 Square-hold sieve 165
19 3 Round-hold sieve 165
20 3 Steel-bar sieve 200
21 2 Round-hold sieve 130
22 1 Square-hold sieve 165
23 2 Square-hold sieve 200
24 3 Steel-bar sieve 165
25 3 Round-hold sieve 200
26 2 Round-hold sieve 200
27 1 Square-hold sieve 200

3. dnndafinzmzudrndansnduudadin1iduan

2 & @ @ A . v o
wanf lwdeauanin wasiudaiilinzmiz (Fig.7) wdatan
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Figure 7. a) Inca peanut seed b) Damaged Inca peanut

) Inca peanut pod.
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Table 2 Analysis of variance of concave sieve types and

drum speeds on percentage of whole kernel.

SOV df SS MS F

Concave sieve 2 14436418 7218209 474451

type (A)

Drum speed (B) 2 1897.014 948507  62.341
AxB [ 177.851 44.463 2.923™
Error 1 273.849 15.214

8
Total 2 85215.315
6

Note: * Significant (p<0.05), ns Non-Significant.

910 Table 3 wansmsAenginaSouifisudadoves
Wesidudmaain wudn JULUUIAZLNSINEIENNFULUY
(AEUNTIINAY ATUNTIFAMALL UATAZINTIUAUMEN) LAz
AUFIGANLNIZNNTEAU (130 165 Wag 200 rpm) d9Ha
yhlAiedidudwdnduunndnaiu Inefinanusignnzimy
130 rpm iliuefidudndaduidruiniian waznnsld
nzunsagnauiliiesidudiudndusidnnniiqn 89.27%
9dANADRLUNTITAMALL 47.13% UATAZILNTIUOUIMEN
44.20% sy wagilernuiignnemefintuiingsii
THefidudmdnduiiuuiliuanas Ssaenndesiunuide
o9 aigwa wazAe (2562) fMednvazmanianiiduanis
Waenvanetu agiuldhmaiiuarudgnnsmadunis
duusauazdnuadilunisied faniseifusuanss
Aldagsliadainnisunninuindudssasilfiedidud
waafuiuwiltuanas (Fig. 8)

Table 3 The percentage of whole kernel at three
different concave sieve type and three different drum
speed.

Concave drum speed (rpm)
sieve type 130 165 200
Round-hold  89.27%%+1.66  83.55%%+2.09  75.12%+1.66

sieve

Square-hold ~ 47.13*+7.74  41.68%+2.87  26.98+5.27
sieve
Steel-bar

sieve

44.20%+4.22  28.13%+3.23  17.04°+1.70

Note: Values in each colume followed by the same
letter in capital and in each row followed as the same
letter in small letters are not significantly different at p
< 0.05 according to DMRT. All data were reported as

mean standard deviation (n=3).

100
90
” .\o\'
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60
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20

10
0

percentage of whole kernel (%)

130 165 200

Drum speed (rpm)

—@—Round-hold sieve —- Square-hold sieve

—==— Steel-bar sieve

Figure 8. Effact of concave sieve types and drum speeds

on percentage of whole kernel.
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Table 4 Wud1 JULUUIAZUNTY AIULEIGNNZNIE AL
Ujduiusszninaguuuugnsunssuazausignnssmizd
nanseyuRelUesiiudidaunninegeiteddgyneain

Table 4 Analysis of variance of concave sieve types and

drum speeds on percentage of damaged kernel.

SOV df SS MS F

Concave sieve 2 11347468 5673.734  1061.350°

type (A)

Drum speed (B) 2 3660.818  1830.409  342.403
AxB 4 638.341 159.585 29.853"
Error 18 96.224 5.346
Total 26 49932.384

Note: * Significant (p<0.05).

910 Table 5 uanssiesinaSufiouredsves
Wesidududauaniin wudn JULUUFRZLNSINNIULUULGY
AMULEIPNNEINENNITAUdINaI RS uanunniin
uansneiy Tnefinnsisagnazimiz 130 rpm vilridesidus
waauansindantdesiian Tnonslinzunsauaumansinl
Wesifuswdaunniindiduniian 47.64% sesasufe
ArunsegAnasy 11.90% wagazunsagnay 1.88%
AU waziiloauiagnnginisiiiuduiinainli
Wesidududaunninduuiliufindy Ssaonadosiy
uideves algwa uagamy (2562) aziiuldinnisiiia
arudagnnamsduniafivusaarsiuauedslunisreg
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Table 5 The percentage of damaged kernel at three

different concave sieve type and three different drum

speed.

concave drum speed (rpm)

sieve 130 165 200
type

Round-hold  1.88<+1.13  10.10%+1.14  19.10+0.96
sieve

Square- 11.90°42.6  39.33%+1.44  56.22%+1.07
hold sieve 5

Steel-bar  47.64%+3.1  62.97%+2.39  71.11%+4.27
sieve 6

Note: Values in each colume followed by the same
letter in capital and in each row followed as the same
letter in small letters are not significantly different at p
< 0.05 according to DMRT. All data were reported as
mean standard deviation (n=3).
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Figure 9. Effact of concave sieve types and drum speeds

on percentage of damaged kernel.
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Table 6 Analysis of variance of concave sieve types and

drum speeds on percentage of un-shelled nuts.

SOV df SS MS F

Concave sieve 2 1819.746 909.873 69.909"

type (A)

Drum speed (B) 2 372.644 186.322  14.316"
AxB 4 737903 184476  14.174°
Error 18 234271 13.015
Total 26  8511.868

Note: * Significant (p<0.05).

910 Table 7 uansmsisesinaouifiouradeves
Wosduiwinlingmng wudl JULUUIATUNTINZINIE Way
AnusIgnneimedmaliiuesidududalingnizuansng
ffu Aasagnnzmiz 130 pm vilivesidudiudnaly
nzinzdiantiosdian laonisldnzunsagdind suvile
Wesidudwdalinzinizdaunniian 40.96% sesadufe
PZUNTIINAL 8.85% UALMTUNTIUAUIWMAN 8.16% Fansld
AzuNIIFNaLazasLnsILauranld AN eE1afung
add dmunsldmzunsegnaunazazunssgdivdon e
arudagnnensdfintuiinayilideffufindalingmne
fuwlifuanas Fsaenndesiunuidoves nayiand (2561)
sgiiiuldinsifiuanuiignnzimzifunsifiuusaas
Srnuedidunsiind femaaifusuasshliadagn
nzwnzanIudwaliosdudindaldnsimizduual
anas udn1sldnzunssuaumdn Wearuisrgnneimy
dinduinlfiesidudindnlinsmefuua ity 3
9199z1inanJUUUAzINadve Il KldadaniBuen
aonruldluozninnzunssgnan uazazunsgAmABY (Fig
10)

Table 7 The percentage of un-shelled nuts at three
different concave sieve type and three different drum

speed.
Concave sieve Drum speed (rpm)
type 130 165 200
Round-hold 8.85°°+1.90  6.35%+297  5.78%+1.50
sieve
Square-hold  40.96*+6.43  18.97%+226  16.81%+6.32
sieve
Steel-bar sieve  8.16°6+1.62  10.90°+0.88  11.86™+3.57

Note: Values in each colume followed by the same
letter in capital and in each row followed as the same
letter in small letters are not significantly different at p
< 0.05 according to DMRT. All data were reported as

mean standard deviation (n=3).
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Figure 10. Effect of concave sieve types and drum

speeds on percentage of un-shelled nuts.
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Table 8 Analysis of variance of concave sieve type and
drum speed on the capacity (kg h™).

SOV df SS MS F

Concave sieve 2 2934.618 1467309  72.627

type (A)

Drum speed (B) 2 336.792 168.396 8.335"
AxB 236.039 59.010 2.921™
Error 18 363.660 20.203
Total 26  105015.126

Note: * Significant (p<0.05), ns Non-Significant.

910 Table 9 uanssAnEsinaSsuiTisuradees
AMNA30TUNITTINNY WU JURUUTATLATINEINIY
arASINNEINIE dawavinbinnuaunsatunisiiay
wansnady Tasfinaaniagnazinie 200 pm sinle
awanusalunsyiauiiAsnndian sesanfeininu)
gnnzmE 130 wag 165 rpm Bslsifimnusssnaiumaadia
Tnensldnzunssgnauilianuaiunsalunisvinausien
1NnTign 79.90% FesasNABNEUNTIFAMALN 65.39% LAt
ATUNTILAUMAN 62.72% FennsldnzunsegAivdsuuay
arunssaumanlifiaausiednadunisada waziile

amuidignnamsistuinariliauannsalunisie
fuualdufindu (Fig. 11) Fedenndesiuiuidones
nayiand (2561) wazalgna uazmnz (2562) azuiulainnis
dnenuidignngimzBunisifinusauazsiuaunilums
yhef Fsneaweifusuansiliudagnnsgldunnty
uazi3Tude

Table 9 The capacity (kg h™) at three different concave
sieve type and three different drum speed.

concave drum speed (rpm)
sieve type 130 165 200
Round-hold  73.41%8+1.82  74.45%®+108  79.90+4.38
sieve
Square- 54.75°8+348  53.80°+4.99  65.39"+2.58
hold sieve
Steel-bar 54.68°%+5.78  51.75°+8.27  62.72°+357
sieve

Note: Values in each colume followed by the same
letter in capital and in each row followed as the same
letter in small letters are not significantly different at p
< 0.05 according to DMRT. All data were reported as

mean standard deviation (n=3).
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Figure 11. Effact of concave sieve types and drum
speeds on percentage of capacity (kg h™).
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nansenuselUasidudiudauwnnin waziosiduiiuanlyl
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