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Abstract. Shelling drums have an important effect on the performance of machinery used

in maize harvesting. This study was aimed to develop axial flow drums for a maize shelling
unit. They were 900 mm long and 300 mm in diameter. Comparative maize shelling
experimets were carried out with pegpthed (A), pegasp batoothed (B), peg
rectangulatoothed (C), and disc peg (D) drums with four levels of concave clearance
(CC), 15, 20, 25, and 30 mm and three rotor speeds (RS), 6, 10, and 14 m/s. The results
showed thiathe CC had a significant effect ondinalingefficiency ) and total losses

(TL), while grain breakage (GB) was not significant. Furthermore, no interaction was
found between the power requirements (P) and the specific energy consumption (SEC),
the &£, and the GB. However, interaction between TL, P, and SEC was found with
various drum types and the CC. The RS was found to have a significant eff&,on the

TL, GB, P, and SEC with different drum types. Moreover, the interaction between the
dumtpes and the RS affected shelling at the as=
that the Type D drum had higher performance in shelling maize.
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1. Introduction Saengng et al[13]found that increasing the guide vane
inclination and rotor speed resulted in decreased losses.
Maize is an economically important crop used by &féson et al12, 14]studied the design factors that had
worl dos ani mfl) 2] fAése dt can rbel affected lpsses and operating factors for anflawal
extracted and made into food and industrial produe@n shelling unit. It was found that moisture content
such as starch, oil, glue, and industrial al§®hd|5]). affected grain breakage @odver requirements, that the
Further processing increases the value of [Bhize feed rate affected power requirements, and that rotor
Currently, the demand for maize is increasing, arisipged impacted total losses, grain breakage and power
from the expasion of the animal husbandry and animegquirements. Moreover, it was found that the peg tooth
feed industries, as well as from the practice of ugilggrance, concave rod clearance, and concave clearance
maize as a raw material to create sources of energyaitegiel the total losses. From a study of the concave
as fuel ethanol and biodie§g) 8] As its demand design for highnoi st ur e cor n Db[¥6] St e
increases, cultivation area has to be expandedeto ihfound that increases in concave clearance resulted in
production demand. The United States, China, @féater total losses.
Brazil are the leading maize producing countries in theSudajan et aJ17] studied the influence of various
world, harvesting approximately 563 of the 717 millidm types and ér effects on sunflower threshing. It
metric tons produced annudl}. When maize is sold,was found that the rasp bar drum was highly efficient
moisture content can be high, wtdah yield lovquality and that the amount of grain breakage was less than
products. Therefore, farmers have to carefully mainfamnd with a pegooth drum. Ukatu[18] studied a
the quality of their maizf9, 10] especially during modified threshing unit for soya beans and discovered
harvesting and shelling, which is an important procéed ahighefficiency modified drum showed less grain
that affects maize transport, manufacturing, storage, kiedkage than a pewthed drum.FAO [19] reported
trading[11] that present world production is about 594 million tons
Most maize shelling in Asia is done usingqmty grain but 1% of grain losses has cost about 136 million
shelling machines, which have been modified fr&tBD. Thereforethis research was aintedstudyinghe
threshing machinefg1].Maize shelling can be done idlevelopment of drums for an axial flow maize shelling
two waysthat areusing mechanical and manugpe unit typesto increas theshelling efficiency, reduthe
Most nonpeeling maize shelling uses @egh, which total losses and grain breakage. This would be beneficial
results in high total losses and grain breakage. Thergforeagricultural machinery users, operators, and
to increase the maize shelling performance in axial floanufacturers of shelling equipment to reduce
adjustments can be made that can affect the threshimgyesting losses.
efficiency, total losses, and grain breakage.
Axial flow rice threshetgmve been modified to shel?. Material and Methods
maize and serve as mifutictional combine harvesters
[11, 12]. These modifications resulted in larg@,1. Maize Shelling Unit
heavyweight and expensive machinery that is suitable for
large flat and some hillside sloped areas. LightweighfThis study was conducted using an axial flow maize
harvestingnachinery is required in other areas. shelling machine at the Applied Engineering for
A maize shelling machine was developed that cdaigortant Crops of the Northeast Research Group of
be installed on a tractor with a shelling unit havingfgon Kaen University in Thailand. This machine is
length not exceeding 900 mm. Although such mashewn in Fig. 1. The shelling unit was 900 mm long and
shelling machines have been developed, high threskidgnm in diameter. The unit was fitted with a 5.59 kW
loss andyrain breakage are still big problgrhsl3,14]  electric motor that could be used to control rotor speed.
ChuanrUdom et al[15] studied pegooth spacing The concave surface was made from a curved steel bar,
and guide vane inclination. They found that both twéile the bottom had a chute for the grain with nine
pegtooth clearance and guide vane inclination affeletts, each 100 mm in width. Thelgwane inclination
losses. Chuan Udofh1] studied the operatiorf @hai could be adjusted and the feed rate of the conveyor belt
threshers to determine the factors that affect matpatrolled. The four types of shelling units described
shelling losses. He found that both the guide vam®ve, AD, were utilized.
inclination and the moisture content impact losses.

60 ENGINEERING JOURNAL Volume25Issue2, ISSN 0128281 littps.// engj.org/)



DOI:10.4186/ep021252.59

Fig 1. Maize shelling achine

All of the maize shelling units we3@0 mm in The pegectangulatoothed (C) shelling unit was
length,300mm in diameter, with peg teeth for shellir®y 2 ®m long,50 mm wide with a height @7.50mm.
(12 mm in diameter an@ mm long), and four shellingFurthermore, it had six pieces witlo tiweth, while the

bars, as shown in F&. other six pieces had three teeth that @@renm wide
The pegoothed (A) shelling unit hdd@eeth with a and50mm long.
1 0rm spacing. The disc peg (D) shelling unit Hadmm thick pegs

The pegasp batoothed (B) shelling urtied a225 with a100mm spacing. The radius of the curvature of
mm long rasp that wd$ mm wide and a height 27.50 the pegs waB0mm.
mm. Additionally, there were a total Bpieces.
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Fig 2. Structural design of four thresher types:t&abed (A), Pe®asp batoothed (B), PeRectangulaioothed
(C), and Disc pegs (D)

2.2. Shelling Drum Types Drum C was similar to Drum B, but it use a round
steel part that removed husks from the maize and caused

Each type of drum shelling unit had its own shelligrains to fall off of the col§20].

mechanism. Drum A is a common style used by Drum D rotated, impacting the graiithwa force

entrepreneurs and farmers. It was modified from an afiyl acting along a line (L) as shown in Fig. 3(a). This

flow rice threshdi 1]. results in a high force imparted by the peg (P) and to the
Drum B had peg teeth. It was used to remove maizaize grain. From Fig. 3(b), it can be seen thatppeg P

husks. After husks were @red, maize was shelledhas a curved shape, which impacts the grain at a force of

using a rasp bar drum to remove grain from the cobs.impact (B ard acting along line fiLwhich is inclined to

ENGINEERING JOURNAL Volume25Issue2, ISSN 01258281 kittps// engj.org/) 61



DOI:10.4186/ep021252.59

the horizont al at an an gweight & the grain colleated unsle the threskilsg meshp
between the pegoRNd subsequently less grain damaaféer cleaning, as shown in @j
[18]

+B
3E =—7100 @)

whereSE was theshellingefficiency (%), A is the
grain weight of all the shelled grain at the main grain
outlet, B was the weight of the shelled grain at husks and
cobs outlet, and Ys the weight of all the shelled and

@ F'(;)Fws” the unshelled grain. Shelling unit losses or total losses
were calculated usig. (2).
Fig 3. The principles of direct (a) and oblique impact (b): M+ M
L and L' lines ofmpact; F and F', impact force of TL =5—7100 @)

straightpeg Pand curved peg-@n maize6 angle of F' T

where TL is the total losses from the shelling unit,
M was the grain weight of the shelled grain at the cob
and husk outlet, and 2Ms the grain weight of the
unshelled grain at the cob and husk outlet. GB is the
PS50 of broken grains, weighed after shelling, per the

fht of grains sampled from the cablactray after
éﬂng, as sekq. (3).

2.3. FactorsStudiedand Experimental Design
Drum types andtoncave clearance (C&fjecting

were tested with four levels of CC (15, 20, 25, an

mm.), a constant rotor speed (RS) of 10 m/s, a cons

guide vane inclination (87 degrees), and a constant fee

rate of 1.75 t/hr. Mg
Drum types and RS affecting performance. To find a GB =1100 3)

suitable RS, the four drum shapes, three levels of RS (6, Wr

10 and 14 m/s.) were examined with a constant CC of 15

: : o i ,
mm, a constant guide vane inclination of 87 degrees, V\?er}a\;lr:e()rfaﬁ;k?rc)liegralrgir?sregﬁzgrg/tr(]é 0%;%?& V?/g?lr;]t
a constant feed rate at 1.75 t/hr. Irpeximents ; 9 ’ 9

examining the effects of drum type, concave cleara?r{gﬁgﬂt‘zﬂ f%g?;nt;f;ireczgiwg\?v&?&ir consumption (P),

and rotor speed, the parameter values used are suft
for maize harvestinfl1, 12, 13] For these tests, a 23T T
factorial in Randomized Complete Block Design [RCBD =

(4x4)] with three replicates.

(4)

60

where P is power requirement (Watts), n is the rotor
speed (rpm), and T is the electric motor torque)N

Each test used 10 kg of maize. All data wesr%C was calculated usiiy ©).

collected based on the discharged maize cobs at the
maize husk outlet. The materials were separated and SEC —= 5)
cleaned to determine the weight of the grain. This was FR

used to determine th&helling unit efficiency and the
shelling unit losses. A 1 kg sample was randomly t%ﬁﬂ/t P is the required power in Watts, &Rlis the
from the chute to determine the weight of broken graips d rélte of the feeder in t/hr ’

In these experiments, the power (P) and SEC values for '
shelling were measured using a torque sensor (SG élgk
Model; Lord Micro Strain; Williston, VT, USA). T

2.4. Testing Method

where SEC is the specific energy consumption in

Data Analysis

From the obtained factors, the shelling efficiency,
total losses, grain breakage, power requirements, and
specific energy consumptiwareused asthe indicators

The indicator values consistedSbklling efficiency . " ;
total losses, grain breakage, power, and specific eﬁ%rg]f statisticaiinalysisThen the results of the study

consumption calculations based on the Regiof§/€ comparedy Duncands Multiple

Network for Agricultural Machinery (RNAM) test codé®MRT). Also, theSPSS Statistid9.0was used as the
[21]. program for the analysis.

SE is defined as the ratio of the weight of the
grain and weight of the grain that isarthe cob to the

2.5. Indicator Values
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3. Results and Discussion affectedo theshelling unit loss and power consumption,
but had not affected to thegrain breakag@he GB, P,
3.1. Comparison ofEach Drum Type and SEC were not statsily different. There was no

interaction between drum type and CC with respect to

The variances for each drum type were analyze@&oand GB. Moreover, for TL, P, and SEC, there was
determine how concave clearance (CC) affbtgling interaction between drum type and CC. These results are
efficiency(SE), total losses (TL), grain breakage (GBJjown in Table 1.
power requirements (P), and specific energy When the drum type and the rotor speed were
consumption (SEC). When the drum types wetleanged, SE, TL, GB, P, and SEC were statistically
changd, theSE, TL, GB, P and SEC were significantifferent, which is consistent with results of Saeggt
different. They were also affected when the CC wh§l3]andSrison et al. [L4vho found teincreamg of
adjusted from 15 to 30 mm. The effects to bottShe rotor speedhad affected thiotal lossdecreasedutthe
and the TL were found to be statistically significa@tain breakage, power requirements, and specific energy
which was consistent with findingsSofson et alf14] consumptionwereincreaseé The interaction between
found that the peg tooth clearance, concave rodie drum types and thetor speedsRS is shown in
clearance, and concave clearahad significantly Table 2.

Table 1An Analysis of the variancessaf TL, GB, P and SEC resulting from CC.

Source of Variation SE TL GB P SEC
Drum type 117.849* 301.825* 8.069* 6.741* 6.754*
CcC 10.274* 18.124* 0.258ns 1.163ns 1.171ns
Block 1.188ns 0.802ns 1.032ns 2.827ns 2.828ns
Drum type*CC 1.432ns 2.501* 0.931ns 3.343* 3.342*

ns = Not significant, * = Significant at p < 0.05

Table 2An Analysis of variancesS#, TL, GB, P, and SEC resulting from RS.

Sources of Variation FE TL GB P SEC
Drum type 451365 524304 15882 2218F 22199
RS 550802 619040 5821% 308157 308294
Block 0501ns 0.018ns 0.804ns 2317ns 2.318ns
Drum typ&RS 44804 5707% 4426 10270 10277

ns = Not significant, * = Significant at p < 0.05

After comparing the mean values using DMRpErformance of Types A and C drums were not
(Duncan's Multiple Range Tesadjusting the CC andstatstically differentHowever, the P and SEC of Types
changing the drum types affected maize shelldy@nd B drums, Types B and D drums, as well as Types
performance. It was found that when the CC w9 15A and D drums showed no statistical differences. In
mm, the Type A and D drums showed no statisticalbntrast, there was a significant statistical difference
significant differences in th& and TL. When found between the Types A and C drumshawn in
examining the GB, it was found that Types B, D, andTAble 3
drums were not statistically different and that the

Table 3Comparative results of the statistical avera@es of, GB, P, and SEC resulting from CC.

Drum Type FE TL GB P SEC
Pegtoothed (A) 97.48a 3.75a 1.32ab 1179c 673c
PegRasp batoothed (B) 8840b 1542b 118a 1125ab 642ab
Pegrectangulatoothed (C) 8329c 2447¢ 1.65b 1086a 621a
Disc pegs (D) 9883a 3.46a 0.93a 1164bc 665bc

The same letter denotes no statistical difference
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When theRSwas increased from 6 to 14 m/s, thdrums were not significantly different. However, the P
differences in both th€E and TL of the Type D drum and SEC valuesf the Type C drum were significantly
were significant compared to the Types A, B, anddi@erent from the Type A, B, and D drums, as shown in
drums. When considering GB, Type D and Type TRble 4.

Table 4Comparative results of the statistical avera§es oL, GB, P and SEC resulting from RS.

Drum Types 5= TL GB P SEC
Pegtoothed (A) 9659b 6.12b 0.84b 1163c 664c
PegRasp batoothed (B) 87.93c 17.66¢ 0.63a 1074b 613b
Pegrectangulatoothed (C) 87.26¢C 1971d 0.87b 978a 558a
Disc pegs (D) 9813a 353a 053a 1066b 609b

The same letter denotesstatistical difference.

In Tables 3 and 4, it can be seen that the TypeDDA, B, and C drums had had average decreases in their
drum had had bettperformance than the Type A drumSEof 997%%6, 9928%, 9428% and 9381% respectively.
Given the curved shape of the Type D drum, the impd@bis was due a higher impact force and a decreased
force on maize shelling was redudéjresulting in a resistance caused by an increased RS, resulting in a high
higher &E value, but also resulting in decreases in TS (Fig 5. Yu et al. [23] found thdlbe increaseof

GB, P, and SEC. drum rotation ratéad tended shelling ratéscreased
and Simonyan [24found that the increaseof the

3.2. Shelling Efficiency of the Drum Types threshing speelad resulted in thiareshing efficiency
increased

From studying th&E of each drum type with a CC
at 15 mm, it was found that Types D, A, B, and C drun , ,
showed averag8E of 99.51%, 98.61%, 91.51%, and
87.67% respectively. When considering a CC at 30 mn 91% |
was found that Types D, A, B, and C drums had avere /
decreases in th8E at 97.99%, 96.05%, 85.46%, anc
78.20%, respectively. Due to the increased CC, the me

was lss affected by shelling, which resulted in a decre:
in & (Fig. 4. The results related fdunhawet al. [22],

who found thatthe increas of concave clearant¢ed :
caused shelling efficiemincreased H(./

100 - i 75

1 I
g — 6 7 8 9 10 1 12 13 14
\‘\\’ Roror speed (m/s)

Fig 5. The effect ofrotor speed on threshing efficiency

% \ of various drum types

100

Shelling cfficiency (%)

—e— Peg-tanthed ()

—8— Peg-Rasp bar-toothed [H
o lar-toothed ()

—e— Dise pegs (1)

|

Shelling efficiency (%)

8 3.3. Total Losses Dueto Drum Type

I Analysis of TL in maize shelling using each drum
—=—]f;ER L.‘.iTL';T{LTV’}o ; type with a CC at 15 mm showed that Types C, B, A, and

| e @ o | D drums displayed average TL values of 20.01%, 10.44%,

s 175 20 23 23 73 0 2.98%, and 2.42% respectively. When considering a CC

Concave clearance (mm)

at 30 mm, it was found that drum types GA\,Band D

. . showed average increasesTlin of 28.46%, 19.11%,
Fig 4. The effect of concave clearance srelling 5.25%, and 4.82%, respectively. This was due to the
increased CC when the maize was unshelled, which

resulted in an increase in TL as shown in Figheb.

At6 m' s RS, Types D, A, C, and B drums showgdjts related ®etkevichiust al. [8], who foundthat
averagSE of 95296, 92026, 8058%, and 782%,  the concaveclearance haéhfluencedto the shelling

respectiveAt an RS of 14 frs, it was found that Types

efficiency of various drum types
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losses of graindMoreover,St e p o n a v i [IL6] umem, ittwas foand that Types C, B, A, and D drums had

discoversthat the decreasef concave clearandead average GB values of 1.59%, 1.35%, 1.29%, and 1.01%

resulted inthe threshing losslecreasedand Pishgar respectively. This was due to the lack of effect of

Komlehet al. [26hlsofound thatthe drum speed haal increased CC on the GB as shown in Figh&.results

significarly aeffectedon threshing losses. related towacker [27], and Kiniulil et al. [28], who also
The rotor speed test at 6 m/s showed that Typesf@jnd thatthe concave clearantad not significantly

C, A, and D drums had had an average TL of 32.87d¥%3erent inthegrain damage.

28.43%, 13.46%, and 6.75% respectiVéhen the For the RStests with various drum type$an/s, it

shelling RS was adjusted to 14 m/s, it was found thas shown that Types A, C, B, and D drums had average

Types C, B, A, and D drums had indicated an aver@ge values of0 . 5 90% 4,50% 3,9aid 0. 3,8 %

decrease in TL values of 11.24%, 8.79%, 1.98%, rasgectively. After the shelling RS was adjustedrnits,

1.34%, respectivelYhis was due to the increased R®ypes A, C, B, and D drums showed average increases in

which causes a higher impact force, betaling and the GB ofl . 2,7 %2,@ %7, and) . 7, Be8pectively.

thus decreased TL as shown in Figih@é.results related This occurred since increases in RS caused higher impact

to Srison, et al. [14] found ththk increase rotor speedforces. Strong impact betn the shelling teeth and the

hadresultedn thetotal losglecreased maize resulted in increased @8 shown in Fig9 .

PishgaiKomleh et al[26]andg p o k a s daunda |

. that the drum speed had significgrdffected the grain

" e (4 ‘ ‘ f damage.Chansrakoo & Chudddom [30] who also

e sooed 0 | concluded that an increased rotor speed has a significant

: effect on grain breakage.

204

Total loss (%)
I

|

Grain damage (%)

I .
15 175 20 22,5 23 27.5 30
Concave clearanee (mm)

Fig 6 The effect of concave clearance on total losses

¢
various druntypes s o 0 25 2 s 30
Concave clearance (mm)
* ‘ ‘ ' e oot (4 Fig 8. The effect of concave clearance on grain breakage
% \ e retaaacsoathed of various drum types
¢ —&— Disc pegs (D)

20

Total loss (%)

. . I L I
I3 7 8 9 10 11 12 13 14
Rotor speed (m/'s)

Grain breakage (%)

Fig 7. The effect of rotor speed on total losses of variou ‘ . ‘ ‘ |
drum types 6 7 8 9 10 11 12 13 14

Rotor speed (m/s)

03t

3.4. Grain Breakage Using Various Drum Types Fig 9. The effect of rotor speed on grain breakage of

variousdrum types
A concave clearance test with the drum tgpess

mm showed that Types C, A, B, and D drums had
average GB values of 1.85%, 1.51%, 0.99%, and 0.85%,
respectively. After the shelling CC was adjusted to 30
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3.5. Power Consumption Using Various Drum 3.6. Specific Energy Consumptionof Various Drum
Types Types

When adjusting the CC of various drum types to 15 When adjusting the CC to 15 mm, Types A, D, B,
mm, Types A, D, B, and C drums showed averagand C drums had average SEC values of 678, 659, 654,
values of 1,187, 1,153, 1,145, and 1,077 W, respectarely615 \Ahr/t, respectively. When tishelling CC was
When the shelling CC was increased to 30 mm, it @le@nged to 30 mm, it was found that Types D, A, C, and
found that Types D, A, C, and B drums had agdPagB drums had average SEC values of 670, 661, 629, and
values of 1,172, 1,157, 1,068, and 1,101 W, respectBayWwvhr/t, respectively. Adjusting the CC did not affect
Increasing the CC did not affect has shown in Fig. the SEC as shown in Fig. 12.

10. For theRStest at 6 m/s, it was seen thapé@y D, A,

For the RStest with the various drum types at B, and C drums had average P values of 511, 455, 451,
m/s, it was found that Types D, A, B, and C drums hadd 419 \Ahr/t, respectively. After adjusting the shelling
average P values of 895, 796, 789, and 734 R@®.to 14m/s, it was found that Types A, D, B, and C
respectively. After shelling, the RS was adjusted talridns had an average increase in SEC to values of 857,
m/s. Types A, D, B, and C drums displayed averddd, 711, and 657-Nv/t, respectively. This was due to
increasesithe P values to 1,500, 1,245, 1,245, and 1th®lincreased RS, which has a strong impact on maize
W, respectively. The reason for this was that increasedling resulting in an increase in the SEC as shown in
RS values result in higher impact forces. This in tig,. 13.The results related ®aengng et al. [13ho
resulted in increased P values as shown hlF&peng found thatthe increase of rotspeed had tended to
ong et al. [13], Srison et al. [Aid EiDesukey et al. increase thepecific energy consumption increased
[31], discoversthat the increaseof rotor speedhad
tended to increaslee energy requirements.

T

00 -
1300 -

680 &
1250 |

GO0
1200

640

620

i
600 | \/

580 I I I
13 17.5 20 225 25 275 30
Concave clearance {mm)

Specific energy consumption (Wh/t)

Power requirements (W)

oo

ctangular-to
v —&— Disc peps (1))
1050 |

1000 1 I
15 17.5 20 225 25 27.5 30

Cencave clearance (mm} Fig 12. The effect of concave clearance on the specific

_ energy consumption of various drum types
Fig 1 OThe effect of concave clearance on the power

requirements of various drum types

—o— Pp-toothed (A)
8§50 |- —=— Peg Rasp bar-100thed (B)
1600 T T T T Peg-recrangular-roothed (C)
) —6— Disc peps (1)

| —8—Disc pegs (D}

I I I
| | 6 7 8 9 10 11 12 13 14
G 7 8 9 10 11 12 13 14 Rotor speed (m/s)

Rotor speed (m/'s)

. . Fig 13. The effect of rotor speed on specific energy
Fig 11.The effect of rotospeed on power requirementgonsumption of various drum types

of various drum types

66 ENGINEERING JOURNAL Volume25Issue2, ISSN 0128281 littps.// engj.org/)



DOI:10.4186/ep021252.59

3.7. Cumulative Separated Grairof Drum Types Udom [2], who found that the cumulative straw
increasedluring the feeding zone and whendhecave
The cumulative separated grain was examined wberclearance was large. Zhong et3).ff&ind thatthe
the CC was 15 mm, the RS wami0and the grain was accumulativethreshed grain ratbad beenincreased
moving through theoncave section in the first 0.1 to 0.8longside increasing arc length of the concave. Zhong et
m of the shelling unit length. It was found that tfed. [3}], alsofound that the cumulative rat@d been

cumulative separated grain ranged from 32.53%intreased along the threshing drum.
47.17%, and from 31.91% to 45.17% respectively. This

was due to grain to falling out of the feeding zone as the
maize was being shelled. A separation zone existed
between 0.4 to 0.9 m, where the amounts of shelled and
separated grains decreased as the length was increased as
shown in Fig. 14 and Ibhe results related ©huan

Udom [2], whofound thatthe increase of drum length

had resulted in th@amounts of shelled and grains
decreased

Concave clearance 15 mm

B Peg-toothed (A)

m Peg-Rasp bar-toothed (B)

® Peg-Rectangular-toothed (C)
ODisc pegs (D)

Fig 16. The effect of concave clearance on amount of
cumulative grain of various drum types

Amount of grain (%)

3 06 07
Shelling unit length (m)

04 '"
Fig 14. The effect of concave clearance on amount of
cumulative grain of various drum types

Rotor speed 10 m/s
8 Peg-roothed (A)
B Peg-Rasp bar-toothed (B)

8 Peg-Rectangular-toothed (C)

CDise pezs (D) Fig 17. The effect of rotor speed on amount of
cumulative grain efarious drum types

3.8. Cumulative Separated Husks and Cobs of
Drum Types

Amount of grain (%)

Based on an analysis of the amounts of husks and
cobs that fell through the concave portion of the sheller
at a CC ofl 5mm and RS at Om/s, the amounts of
‘ husks and colgradually decreasedthe firstO .td0 . 3
Shelling unit length (m) ' m of the shelling unit. This occurred since there are

zones for feeding and shelling. Much material fell
Fig 15. The effect of rotor speed on amount ofhrough the concave section, resulting in large amounts
cumulative grain of various drum types husks and cobs from this position. After the feedin

zone Q . td O . M@ of the shelling unit), there was no

The amount of accumulated grain increased lineBi®fe input material, representing the section of the
in the feed zon€.00.3 m of shelling unit). After thisj/nachine where shelling and separation was accomplished.
there was a Separation zone.@p4m into the she||ing),Theref0re, the amounts of husks and cobs gradually
in which nodinear accumulation was observed as sho#gtreased as shown in Eigand Figl 9 .
in Fig. 16 and Fig. 1The results related ©Ghuan
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