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Abstract: Jatropha curcas L. is a multipurpose drought-resistant plant with numerous attributes and considerable potentials.
The oil content of the kernels in the seeds is very important to the biodiesel industry. Manual cracking of the seeds for the oil
extraction is labour intensive and time consuming. The objective of the study was to develop a cracker with winnower for
cracking Jatropha curcas seeds and to evaluate it. Physical properties of Jatropha curcas seeds and kernels were determined
for development of the cracker. The cracker was developed using locally available materials. It has four main components
being the hopper, cracking, blower and power transmission units. The hopper unit holds and introduces the seeds into the
cracking unit which consists of a pneumatic tyre and a concave sieve made from a perforated metal sheet. The seeds are
cracked by a combination of friction and compression forces of the rotating tyre on the seeds working against the stationary
concave sieve. Air from the blower separates the kernels and the husks through the kernel and husk spouts, respectively. The
cracker was evaluated at cracking drum speeds of 140, 150, 160, 170 and 180 rpm and feed gate openings of 32, 48 and 64
mm. At the recommended 140 rpm speed and 48 mm feed gate opening, the cracker had a capacity of 1037.90 kg/h, blower
loss of 2.76%, cleaning efficiency of 88.65%, cracking efficiency of 96.68% and machine efficiency of 90.84%.
Keywords: Jatropha curcas Seeds, Cracker-Winnower, Speed, Feed Gate Opening

1. Introduction
Jatropha curcas L. commonly called physic nut or purging
nut is a draught-resistant plant belonging to the tribe
Joannesieae in the family Euphorbiaceae. It is grown in
many countries in the tropical and sub-tropical regions of the
globe including Ghana. It is a multi-purpose plant with all the
parts being useful for a wide range of products as described
by Openshaw [1], Sirisomboon et al. [2], Kumar and Sharma
[3] and many others. Notable among these benefits from
Jatropha curcas is the oil content of the seed kernels which
after extraction can be used for biodiesel in addition to other
products.
Dry Jatropha curcus fruit contains about 37.5% shell and
62.5% seed while the seed contains about 42% hull/husk and
58% kernel [4, 5]. The seed kernel contains about 40-60%
(w/w) of oil [1, 3, 6]. Extraction of oil from the seeds can be
done by mechanical means with a press (ram, hydraulic or
screw), using solvents like chemicals/water or enzymatically

[7-9]. During oil extraction, the seed husk on the kernel is
sometimes removed manually using simple tools like pliers,
stones and sticks [2, 10] or not removed at all [11]. When
done manually, it is time-consuming, labour-intensive and
involves a lot of drudgery [12, 13]. Again, when the seed
husk is not removed, it implies the loss of energy in the form
of retained oil in seed cake and the loss of seed husk, which
is a source of fuel [14].
Crackers and dehullers have been developed and evaluated
for various seeds and nuts [13]. With respect to jatropha, a
manually operated decorticator was developed and tested by
Pradhan et al. [12] for cracking and separating Jatropha
curcas fruits with a maximum capacity of 40 kg/h. Lim et al.
[10] also developed and tested a jatropha fruit sheller with
maximum separation efficiency, total shell removal, husk
removal and percentage lost kernel of 97.69%, 100.00%,
45.46% and 2.40%, respectively at a roller clearance of 6.0
mm and air speed of 7.5±0.4 ms-1. Again, Kheiralla et al. [5]
developed a jatropha seed sheller with cleaning efficiency,
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shelling capacity, shelling percentage, whole seed percentage
and shelling efficiency of 97.05%, 141.78 kgh-1, 46.33%,
48.76% and 100%, respectively.
Aremu et al. [15] also developed and evaluated a jatropha
seed shelling machine at different seed moisture content. The
best operating condition for the machine was at a moisture
content of 8.00% w. b., at which the maximum percentage of
whole kernel recovered was 23.23% at a shelling efficiency
of 73.95%. However, there was no mechanically operated
cracker for Jatropha curcas seeds in Ghana, necessitating the
need for the development of this cracker-winnower for
jatrapha seeds. In other words, there was no known
mechanical means of cracking or dehulling Jatropha curcas
seeds and separating to obtain the kernels and husk on
commercial scale.
Before any judicious work can be done on the design of
dehulling or cracking machines, it is necessary to first study
the process of dehulling taking into consideration the
morphological, physical and mechanical features of the seeds
to be cracked [2, 13, 16]. The working elements of the
equipment will come into direct contact with the seeds hence
knowledge on the seed properties is very vital in design.
Information on whether the seed cover is actually connected
with the endosperm or only encapsulates it will be the basis
for selecting the method for removing the seed cover [17].
Physical properties aid in solving many of the problems
associated with machine design and also in analysis of the
behaviour of agricultural products during processing [6, 18].
A very good knowledge of these physical properties are
necessary in the design of agricultural equipment for
dehulling, separating fruit hulls from seeds, seed cracking,
separating seed husks from kernels, drying, cleaning and oil
extraction [13, 19, 20].
Kheiralla et al. [5], Lim et al. [10] and Shukla [14] stated
that crackers or dehullers need to be developed for Jatropha
curcas seeds in order to increase the amount of oil extracted
from the kernels since using undehulled or uncracked seeds
increases the amount of oil retained in the seed cake as well
as reduces the quality of the oil extracted. Seed cracking also
reduces the wear rate of mechanical presses due to high level
of friction caused by the seed husk although a certain
percentage of husk is required in the kernels to provide the
needed consistency and friction for the press cake to flow
through the press [10, 14, 21]. Currently, cracking of the
seeds in Ghana have been achieved through the use of simple
tools like sticks, pegs, pliers and stones whiles separation is
done by hand. This makes seed cracking labour intensive and
time-consuming [10, 11]. Moreover, the capacities of such
manual methods are low making it difficult for the
processing of Jatropha curcas seeds to be mechanised. Hence
the objective of this study was to develop a motorised
Jatropha curcas seed cracker with a winnower and to
evaluate its performance. This was done by determining
physical properties of J. curcas seeds and kernels like axial
dimensions (length, width and thickness), geometric mean
diameter, arithmetic mean diameter, sphericity, surface area
and aspect ratio, needed for the design of components of the

cracker. The cracker was then developed and evaluated at
different speeds of operations and feed gate openings.

2. Materials and Methods
Jatropha curcas seeds used for the experiment were
obtained from AngloGold Ashanti Company in Obuasi,
Ghana, out of their land restoration project.
2.1. Physical Properties of J. curcas Seeds
and Kernels
For the development of the Jatropha curcas cracker, some
physical properties of the Jatropha curcas seeds and kernel
were determined. The initial moisture content of the seeds
and kernels were determined by the standard hot air oven
method at 105 ± 1 °C for 24 hours as described by Pradhan et
al. [9] and Lim et al. [10]. Three samples of seeds were
weighed and dried at 105 °C for 24 hours after which the
weights of the samples were taken again. The moisture
content was determined using the relation:

MC =

Mi − M f
Mf

× 100%

(1)

where MC is moisture content on dry basis, Mi is initial mass
of sample before drying and Mf is final mass of sample after
drying.
Samples of 100 seeds and kernel were randomly taken.
Each seed was measured for its length (a), width (b) and
thickness (c), using a digital vernier calliper reading to 0.01
mm. Each seed was placed between the outside jaws of the
calliper to measure the length along the major axis of the
seed. The width (b) was measured such that it was
perpendicular to the length of the seed whiles the thickness
(c) was measured to be perpendicular to both the length and
the width. The axial dimensions of 100 kernels were also
measured in a similar manner as described for the seeds [2].
The other parameters were determined using the relations
below [2, 5, 22]:
Arithmetic mean diameter (Da ) =

a+b+c
3

(2)

1

Geometric mean diameter (Dg ) = (abc) 3

(3)

1

(a + b + c) 3
Sphericity (ϕ ) =
a

(4)

where a is the length of seed or kernel in mm, b is width of seed
or kernel in mm and c is thickness of seed or kernel in mm.

2.2. Design and Operation of the J. curcas
Seed Cracker
2.2.1. Design
The Jatropha curcas seed cracker is shown in Figure 1. It
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consists of a frame, hopper, neck, feed control gate, cracking
drum cover, cracking shaft with bearings and an inflated
pneumatic tyre as cracking or shelling drum, concave sieve,
blower shaft with blower blades and bearings, blower cover,
three pulleys and two spouts (one for husks and the other for
the kernels). The hopper is connected to the cracking drum
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cover by the neck. Between the neck and the cracking drum
cover is the feed control gate which regulates the amount of
material entering the cracking or shelling unit. This prevents
the shelling unit from getting overloaded and clogged. The
cracking drum cover shields the cracking mechanisms.

Figure 1. Jatropha curcas seed cracker.

The hole dimension of the concave sieve was determined
by the sizes of the Jatropha curcas seeds and kernels. The
cracking unit and all the other components are mounted on
the frame. Attached to one end of the frame is the blower
with its cover. Below the blower cover is the spout for
delivery of the kernels. At the other end of the frame is the
spout for husks delivery. At one end of the cracking shaft is a
flat belt pulley of dimension 300 mm, which connects to a
variable-speed motor through a belt. At the other end of the
shaft is another 300 mm v-belt pulley, which connects by
means of two v-belts the cracking unit shaft to drive the
blower shaft using a relatively smaller pulley (100 mm) for
speed increase.
2.2.2. Operation
During the operation of the cracker, the seeds are held
in the hopper. The feed control gate regulates the flow of
the J. curcas seeds from the hopper into the cracking unit.
In the cracking unit, the seeds are cracked by a
combination of friction and compression forces from the
rotating pneumatic tyre working on the seeds against the
stationary concave sieve. The cracked materials pass
through the sieve and are cleaned by an air stream from
the blower. This air blows the lighter chaff or J. curcas
seed husk out of the equipment through the husk delivery
spout, leaving the heavier kernels to drop by gravity and
exit through the kernel delivery spout.

2.3. Performance Evaluation Tests
The J. curcas seed cracker was tested using a completely
randomised factorial design. The parameters varied were the
speed of the cracking drum shaft and feed gate opening.
Drum speeds of 140 rpm, 150 rpm, 160 rpm, 170 rpm and
180 rpm were used. The feed gate openings used were 32
mm, 48 mm and 64 mm. Seed samples of weight 3 kg were
used for each experimental unit. Each experiment was
replicated three (3) times. The data was analysed using the
General Linear Model in Minitab 15 Statistical Software. In
determining the machine evaluation parameters, the
following equations were used [5, 12, 23]:
Ms
t

(5)

M bk
× 100
Ms

(6)

Machine Capacity (kg/h) =
Blower losses (%) =


M 
Cleaning Efficiency (%) =  1 − h  × 100
 M ck 

(7)

 M 
Cracking Efficiency (%) =  1- us  × 100
 Ms 

(8)

where t is time for cracking seeds, h; Ms is total mass of seed
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sample, kg; Mbk is mass of blown kernels in husk, kg; Mck is
mass of clean kernels, kg; Mh is mass of husks in kernels, kg
and Mus is mass of uncracked seeds, kg.

3. Results and Discussions
3.1. Physical Properties
Table 1. Physical properties of Jatropha curcas seeds and kernels.
Properties
Length, mm
Width, mm
Thickness, mm
Arithmetic mean
diameter, mm
Geometric mean
diameter, mm
Sphericity
Surface area, mm2
Aspect ratio

n
100
100
100

Seed
18.11 (±0.88)
11.47 (±0.49)
8.89 (±0.41)

Kernel
15.05 (±0.68)
9.05 (±0.60)
7.34 (±0.46)

100

12.84 (±0.47)

10.48 (±0.46)

100

12.26 (±0.44)

9.99 (±0.46)

100
100
100

0.68 (±0.02)
398.46 (±27.84)
0.63 (±0.03)

0.66 (±0.02)
264.74 (±24.12)
0.60 (±0.04)

n is the number of samples.

The physical properties for the Jatropha curcas seeds and
kernels were determined and the mean values presented in
Table 1. Moisture content of the seeds and kernels were
10.42% and 7.61% dry basis, respectively.
The axial dimensions being the length, width and thickness
of the seeds and kernels gave the results shown in Table 1.
These dimensions were necessary in the design of the
cracking sieve, clearance between the sieve and the tyre in
the cracking unit and other apertures of the cracker [13, 24].
The length, width and thickness of the seeds were 20.3%,

26.7% and 21.1%, respectively greater than that of the
kernels. Sirisomboon et al. [2] had differences between the
seeds and the kernels to be 36%, 29% and 17% for the
length, width and thickness, respectively. The differences
among the two results may be due to differences in the
varieties of J. curcas.
Other parameters applied in the design of the cracker
components were the arithmetic mean diameter, geometric
mean diameter, surface area, sphericity and aspect ratio. The
results for sphericity indicated that the seeds were 2% more
spherical than the kernels. The Jatropha curcas seeds and
kernels cannot be considered as spherical in shape since their
sphericity values were below 0.7 [22, 25]. Based on the
results of the physical properties, a sieve with holes 10 mm in
diameter was designed for the cracking the J. curcas seeds.
Also, based on the axial dimensions and after a number of
trials, clearance between the sieve and the pneumatic tyre for
cracking was set to be 14.08 (±1.56), 18.25 (±1.22) and 18.50
(±1.31), respectively for the centre and the two sides of the
tyre.
The machine was constructed using locally available
materials and technologies, hence it can be manufactured by
locally. This also makes it affordable and easily producible
by anyone who desires to use one.
3.2. Evaluation of the Jatropha curcas Seed
Cracker
Figure 2 shows the output from the machine at different
speeds.

Figure 2. Samples from the machine after cracking at different speeds.

3.2.1. Machine Capacity
Capacity of the machine at different speeds and feed gate
openings has been shown in Figure 3. For both the 48 mm
and 64 mm openings, machine capacity was highest at the
140 rpm speed, whiles for the 32 mm opening the highest
capacity was at 180 rpm. Lowest capacities were recorded at

the 160 rpm speed for the 64 mm opening, 180 rpm for the
48 mm opening and 140 rpm for the 32 mm opening. It is
clear (Figure 3) that the feed gate opening influenced the
capacity of the machine. The capacity was highest at 64 mm
feed gate opening and lowest for the 32 mm opening for all
the speeds. The highest capacity at the 64 mm opening was
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81% and 713% higher than that for the 48 mm and 32 mm
openings, respectively. At 48 mm feed gate opening, the
capacity was 348% higher than that for the 32 mm opening.
This was because at higher feed gate openings, more seeds
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were allowed into the cracking unit which increased the
quantity of seeds cracked within a period of time by the
machine.

Figure 3. Machine capacity at different operational speeds and feed gate openings.

3.2.2. Blower Losses
Figure 4 presents the trend in blower losses at different
operational speeds and feed gate openings. There was an
increase in the blower losses from 2.40% to 14.01%, 2.76%
to 17.81% and 4.13% to 18.06% with increase in speed from
140 rpm to 180 rpm for the 32 mm, 48 mm and 64 mm

openings, respectively. These increases were 484%, 545%
and 337% for the 32 mm, 48 mm and 64 mm openings,
respectively. Also, at every speed of operation, the blower
loss was highest at the 64 mm feed gate opening and lowest
at the 32 mm opening, indicating blower loss increased with
increase in feed gate opening.

Figure 4. Blower losses at different operational speeds and feed gate openings.

3.2.3. Cleaning Efficiency
Figure 5 shows the relationship among cleaning efficiency,
speed of operation and feed gate opening. There was an
increase in cleaning efficiency with increase in the speed of
operation, which produced clean kernels at higher speeds and
kernels containing many husks at the lower speeds. There

were sharp increases in the cleaning efficiency by 8.5%,
5.6% and 3.7% for the 32 mm, 48 mm and 64 mm openings,
respectively from 140 rpm to 150 rpm. These increases
became gradual from 160 rpm to 180 rpm. The increases in
cleaning efficiency from the 140 to 180 rpm speed were
14.5%, 11.4% and 8.5% for the 32 mm, 48 mm and 64 mm
openings, respectively.
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Figure 5. Cleaning efficiency at different operational speeds and feed gate openings.

Considering the feed gate opening, the 64 mm opening had
the highest cleaning efficiency whiles 32 mm had the lowest
at the lower speeds but cleaning efficiency became almost the
same among the openings at higher speeds. Cleaning
efficiency at the 140 rpm speed for the 32 mm opening was
5.6% and 3.1% lower than that for the 42 mm and 64 mm
openings, respectively, whiles differences at higher speeds of
160 rpm and above were all below 1%.

3.2.4. Cracking Efficiency
Figure 6 indicates the results for the efficiency of cracking
the jatropha seeds at different speeds of operation and feed
gate openings. There was an increase in the cracking
efficiency as the speed increased from 140 rpm to 180 rpm
even though these increases were not very great. However,
the 150 rpm speed had cracking efficiencies higher than that
of the 160 rpm speed for all the feed gate openings. The 32
mm opening recorded the lowest efficiencies from the 150
rpm speed to the 180 rpm speed (Figure 6).

Figure 6. Cracking efficiency at different operational speeds and feed gate openings.

3.2.5. Statistical Analysis
Table 2 shows that speed of operation significantly
affected (p ˂ 0.05) all the parameters except the capacity of
the cracker. There were significant differences in blower loss
among the five speeds. Blower loss increased significantly (p
˂ 0.05) from 140 rpm to 180 rpm speed. Cleaning efficiency
also increased from 140 rpm to 180 rpm. Differences among

cleaning efficiency at 140 rpm and at all the other speeds
were significant as well as between that at 150 rpm and 170
rpm and that at 150 rpm and 180 rpm. Cleaning efficiency at
all the other speeds was not significant (p ˂ 0.05). Cracking
efficiency increased from 140 rpm to 180 rpm speeds. There
were significant differences among efficiency of cracking at
some of the speeds whiles others were not significant as
shown in Table 2.
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Table 2. Effect of speed of operation on the performance evaluation parameters.
Speed (rpm)
140
150
160
170
180

Capacity (kg/h)
1016.1
971.3
917.7
971.6
976.4

Blower Losses (%)
3.098a
5.520b
8.514c
12.285d
16.627e

Cleaning Efficiency (%)
88.45a
93.67b
96.56bc
97.64c
98.55c

Cracking Efficiency (%)
96.54a
96.98b
96.92abc
97.14bc
97.35b

Means in the same column with different letters are significantly different at p ˂ 0.05

Table 3 shows that feed gate opening significantly affected
(p ˂ 0.05) capacity of the machine and blower losses.
However, it had no significant effects (p ˂ 0.05) on cleaning
efficiency, and cracking efficiency. Feed gate opening 64 mm
recorded the highest capacity, followed by the 48 mm then
the 32 mm with the lowest. Blower loss was highest at 64
mm opening and lowest at the 32 mm opening. There was

significant difference (p ˂ 0.05) in blower losses between the
32 and 64 mm feed gate openings but not between 32 and 48
mm and the 48 mm and 64 mm openings. Cleaning
efficiency was highest at the 64 mm opening and lowest at
the 32 mm opening. Cracking efficiency was highest at the
48 mm opening and lowest at the 32 mm opening.

Table 3. Effect of feed gate openings on the performance evaluation parameters.
Feed gate opening (mm)
32
48
64

Capacity (kg/h)
173.3a
953.6b
1784.9c

Blower losses (%)
8.057a
9.135ab
10.434b

Cleaning Efficiency (%)
94.43
94.91
95.58

Cracking Efficiency (%)
96.90
97.07
96.99

Means in the same column with different letters are significantly different at p ˂ 0.05

4. Discussion
Machine capacity was significantly influenced by the feed
gate openings since at higher feed gate openings, more seeds
were cracked by the machine within a period of time leading
to higher capacities. This means the machine can be useful in
the commercial cracking of J. curcas seeds when operated at
higher feed gate openings. However, this also means an
increase in blower loss leading to loss of a greater amount of
kernels. Higher blower losses at higher feed gate openings
could be due to the high amount of materials going through
the machine at those high feed gate openings, leading to
many kernels being blown.
Nevertheless, the benefit of an increased capacity as a
result of the higher feed gate opening is higher compared to
the slight increase in the amount of kernels lost. Therefore, to
achieve maximum benefit from the use of the cracker, a
balance between increased capacity and average level of
blower loss will be desirable. Hence, operation at the 48 mm
feed gate opening is a better option for efficient and
commercial cracking of the J. curcas seeds. Capacity of
1037.90 kg/h at 140 rpm speed and 48 mm feed gate opening
is therefore evaluated as best.
For both 48 mm and 64 mm openings, capacities decreased
with increasing speed. The 32 mm opening however, showed
an increase in capacity with speed increase from 140 rpm to
180 rpm, which agreed with the findings of Audu et al. [23]
that throughput of the concentric cylinder locust bean
dehuller increased with increase in dehuller speed.
Blower loss significantly increased with increase in the
speed of operation of the cracker. There was also an increase
in the cleaning efficiency as well as a marginal increase in
the cracking efficiency as speed of operation increased.

Blower losses were high at higher speeds because the
corresponding blower speeds were high; hence, lighter
kernels were blown along with the husk out of the machine.
This is confirmed by the findings of Gupta and Das [26] that
non-recoverable kernel fraction for sunflower seeds increased
with increase in impeller speed of the centrifugal dehulling
system. Blower loss of 2.40% was observed to be lowest at
140 rpm speed and 32 mm feed gate opening. However,
considering the low capacity (129.05 kg/h) associated with
the 32 mm feed gate opening, operating the cracker at 48 mm
opening (which had blower loss of 2.76% blower loss at 140
rpm) would be more economical. Hence, 2.76% blower loss
at 140 rpm and 48 mm feed gate opening was chosen as best.
Cleaning efficiency increased with increase in speed
because at higher speeds, the blower speed was great enough
to blow much of the husk out of the samples, making it clean
and vice versa. The highest result for cleaning efficiency was
98.76% obtained at 180 rpm speed and 48 mm feed gate
opening. However, considering the high level of blower loss
(17.81%) associated with this speed, cleaning efficiency at
140 rpm and 48 mm opening was considered. This decision
was also motivated by the fact that in the mechanical
extraction of J. curcas oil, some amount of husk is needed to
provide consistency and friction for the press cake to flow
through the press [10, 14, 21]. Hence, cleaning efficiency of
88.65% (11.35% husk content) at 140 rpm and 48 mm feed
gate opening was recommended.
The increase in cracking efficiency with speed was
because the quantity of uncracked seeds decreased with
increase in speed, making the efficiency of cracking higher at
the higher speeds. This was in agreement the result of Gupta
and Das [26] that dehulling efficiency of the centrifugal
dehulling system for sunflower seeds increased with increase
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in impeller speed. The 180 rpm speed and 48 mm feed gate
opening produced the highest cracking efficiency of 97.45%
but blower loss at this speed was very high (17.81%). Hence,
96.68% cracking efficiency at 140 rpm and 48 mm feed gate
opening, which is only 0.80% lower than the highest
cracking efficiency (97.45%) was chosen as best for the
operation of the cracker.

utilize all parts of Jatropha curcas fruit for energy. Renewable
Energy 33: 1868-1873.
[5]

Kheiralla, A. F., Tola, E. K. H., Korsha, A. N. and Eltigani, A.
Y. (2015). Development and Evaluation of Jatropha Seeds
Shelling Machine for Biofuel Production. American-Eurasian
J. Agric. & Environ. Sci. 15 (4): 630-639.

[6]

Lim, B. Y., Shamsudin R., Baharudin, B. T. H. T. and Yunus,
R. (2015). A review of processing and machinery for Jatropha
curcas L. fruits and seeds in biodiesel production: Harvesting,
shelling, pretreatment and storage. Renewable and Sustainable
Energy Reviews 52: 991-1002.

[7]

Forson, F. K., Oduro, E. K. and Hammond-Donkoh, E. (2004).
Performance of jatropha oil blends in a diesel engine.
Renewable Energy 29: 1135-1145.

[8]

Shah, S., Sharma, A. and Gupta, M. N. (2004). Extraction of oil
from Jatropha curcas L. seed kernels by enzyme assisted three
phase partitioning. Industrial Crops and Products 20: 275-279.

[9]

Pradhan, R. C., Mishra, S., Naik, S. N., Bhatnagar, N and
Vijay, V. K. (2011). Oil expression from Jatropha seeds using
a screw press expeller. Biosystems Engineering 109: 158-166.

5. Conclusions
The physical properties of Jatropha curcas seeds and
kernels were determined for the design of the components of
the Jatropha curcas seed cracker with winnower. The
Jatropha curcas seeds had 18.11 (±0.88) mm length, 11.47
(±0.49) mm width, 8.89 (±0.41) mm thickness, 12.84 (±0.47)
mm arithmetic mean diameter, 12.26 (±0.44) mm geometric
mean diameter, 0.68 (±0.02) sphericity, 398.46 (±27.84) mm2
surface area and 0.63 (±0.03) aspect ratio. Jatropha curcas
kernels recorded 15.05 (±0.68) mm length, 9.05 (±0.60) mm
width, 7.34 (±0.46) mm thickness, 10.44 (±0.46) mm
arithmetic mean diameter, 9.99 (±0.46) mm geometric mean
diameter, 0.66 (±0.02) sphericity, 264.74 (±24.12) mm2
surface area and 0.60 (±0.04) aspect ratio A sieve with hole
size 10 mm in diameter was selected and designed for the
Jatropha curcas seed cracker.
Capacity of the cracker increased with increase in feed
gate openings from 32 mm to 64 mm. Capacity of 1037.90
kg/h capacity at 140 rpm speed for 48 mm feed gate opening
was chosen as best. Blower losses from the cracker increased
with increase in speed and feed gate openings. Blower loss of
2.76% at 140 rpm for 48 mm feed gate opening was chosen
as best. Cleaning efficiency of the cracker increased with
increase in speed of operation with 88.65% cleaning
efficiency (11.35% husk content) at 140 rpm for 48 mm feed
gate opening being the best. Also, cracking efficiency of the
cracker increased with increase in speed of operation, with
96.68% cracking efficiency at 140 rpm for 48 mm feed gate
opening being the best for cracking Jatropha curcas seeds.
Considering the conclusions for all the parameters measured,
the 140 rpm speed and 48 mm feed gate opening are
recommended for the operation of the Jatropha curcas seed
cracker.
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