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mABSTRACT : Themachine main frame had dimensions 2000 mm x 1250 mm x 1000 mm, witha
approximate cost of Rs. 45,000. The performance parameters such as actual capacity, grading
efficiency of each grade, overall grading efficiency, damage lossand peel losswere studied in this
work. The operating speed of the grader was maintained at constant speed 16 revolutions. The
maximum grading efficiency of 96 and 62.3 per cent was found in onion and potato grading,
respectively. The cost of the mechanical grading obtained was Rs. 30 per tonne. The ratio of cost
for manual to mechanical grading worked out to be 12.45:1. During the performance test only peel
loss was observed in onion grading while in case of potato grading more damage occurred.
Therefore, this grading is only suitable for onion grading.
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of fruits. Indiaislarge producer of onion and potato

in the country, with high average production about
16813.0MT and 45.34 MT, respectively. In Maharashtra
productioninonionis15lakh MT (Anonymous, 2014).
About 30 to 35 per cent of the produce is wasted dueto
poor post harvest handling, lack of adequate
transportation in time, improper storagefacilitiesand poor
processing techniques.

Grading of fruit and vegetables is an important
operation done at the farm level. The separation based
onamultiple parameterslike size, shape, colour, weight,
etc. Grading on the basisof sizeisessential preliminary
to marketing of fruit and vegetablesgrown in commercial
holding. In Indiathe grading of agricultural production
has not been introduced on farm level. At present,
majority of farmers have to sell their produce in bulk
without grading or fruit lot is separated on land with the
help of labour of different age groups. The quality of
processed product and cost of processing efficiency of

I ndiaaccountsfor 10 per cent of total world production

machine depend on uniformity in size and shape of raw
material. Therefore, the study was carried out total
performance eval uation of the grader for grading of onion
and potato.

B METHODOLOGY

The research work has been conducted in the
Department of Agricultural Process Engineering,
Vasantrao Naik Marathwada Krishi Vidyapeeth,
Parbhani. The machine was concentric screen type
grader. The speed of operation was constant speed which
was measured by digital contact techo-meter ( range- 1
to 1000 rpm) and the grading efficiency, output capacity
were determined for the onion. The machine consisted
of main frame, power transmission unit, feeding unit,
grading unit, collection unit. The slope of the grading
frame was 10 per cent. The machine main frame having
dimensions 2000 mm x 1250 mm x 1000 mm. In power
transmission unit, one horse power motor and V-belt drive
and pulleys connected with each other. The feeding unit
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has length — 560 mm, width- 500 mm and height 100
mm.

Grading and collection unit :

Inthisgrading unit, three different sized concentric
screens are used. The detailed dimensions of unit are
giveninTableA.

Sample preparation :

The performance of the grader was evaluated by
taking onion 50 kg. Under the evaluation, the speed of
grader was constant i.e. 16 revolutions per min. The
grading of samplewasdone on the basis of size and was
graded into three different square mash screen sized
grades. The grades are classified into three different
grades as, first grade - above 47 mm, second grade —
between 38 mmto 47 mm and third grade-below 38 mm.
Therewerethree outletsor collection unitsfor collecting
the graded samples according to the grades. After
completion of grading, the tuberswere collected at each
collection unit. The evenly numbered tubers were then
counted and weighted and grading efficiency was
estimated using following relationships.

Grading efficiency :

Grading efficiency of the grader was estimated on
the basisof known feed composition. Under known feed
composition test, the onion/potato of different sizeswere

selected. Therewerethree collection unitscollecting the
tubers separated according to commercial grade aswell
as the size group decided as, first grade — above 47 mm,
second grade —between 38 mm to 47 mm and third grade
— below 38 mm.
_Ni-Nr
Ny

where, E, is the grading efficiency with respect to
grade first and N, is the number of the tuber in grade
first, Nr is the number of tubers rejected in first grade
and Nttotal number of tubersfirst in feed.

E| x100  eeeees (Mangaraj et al., 2009)

Overall grading efficiency of the machine :

The overall grading efficiency of each tuber was
estimated using followsing equation (Patel et al., 2009).

Eo= Ei +En +Ep

3

where,
Eo= Overall grading efficiency
E= Grading efficiency of I¥grade.
E, = Grading efficiency of II1™grade.
E, = Grading efficiency of Il1"grade.

Damage per centage :

The damage percentage during grading at each
gradewas determined by visual observation. Thegraded
tuberswere stored in respect of damage dueto abrasion
and brushing and weight of total damaged tubers

Table A : Cost economics of onion grading
Sr.No. Method Details Cost (Rs.)
1 Manual grading
Fixed charges Nil 150 per day
Variable charges 1 labour @150/day. Capacity 4 quintal/day 375 per tone
2. Mechanical grading
Fixed cost
Depreciation @10%, life 10 year, salvage valuel0% 4500
Interest on investment 12% 5400
Total 9900 per year
Total fixed cost Working days in year 90days,capacity of machine 11.54qt/hr i.e. 110 per day
92.32 gt/day (one day is of 8 hr)
Variable cost
Repair and maintenance @2%-= Rs. 900 9
Labour charges 1 labour @Rs.150/day 150
Electricity 1kwh*8/unit 8
Total 167 per day
Total cost of grading by machine (A+B)=Rs. 110+167=277 per day
=Rs. 30.11 per tonne
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collected at each collection unit was noted. The damage
percentage was estimated using following relation (Patel
et al., 2009).

Dp = Wd1+v\\//\;itz+wd3 x100
where, Dp is the damage percentage, total weight
of tubers;, Wd1, Wd2, Wd3 are the weight of damaged

tuberscollectedat I, Il and 111 collection unit, respectively.

Actual capacity of grader :

The actual capacity was determined by noting the
time required to grade 50 kg of onion and potato. The
actual capacity (Q) of the grader was estimated using
thefollowing equation (Patel et al., 2009).

_ Total weight of graded sample(kg.)
- time(hr)

B RESULTSAND DISCUSSION

Ingeneral, grading capacity increased with the speed
of grader. But the grading efficiency of grader increased
with speed upto certainlimit, after then it started decline.
Thisis mainly due to the retention time required to the
material, i.e. as the speed of grader is faster the time
required to retain the material is very short and due to
centrifugal force of the grader the material will passto
outletswithout properly graded. Theresultswerefound
for two materiasi.e. for onion and potatoes. Fig. 1 shows
the grading efficiency of onion and potato for each grade.
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Fig. 1:

Grading efficiency of onion and potato for each grade

Onion :

Theoverdl grading efficiency of the grader for onion
was found 96 per cent with minimum loss of 1 per cent.
Theactua capacity wasfound 1154 kg/hr. During onion
grading; only outer dry peel lossoccurred (lessthan 1%)
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and no other damage like brushing or abrasion was
observed as dry peedls. Fig. 2 shows the collection of
onioninto threedifferent grades.

Fig. 2 :

Collection of onion into three different grades

Potato :

The overall grading efficiency of the grader for
potato wasfound 62.3 per cent .The actual capacity was
found 952 kg/hr. During grading, the damage occurred
and the outer surface of the material duetoitsirregular
shape and outlet angle was not suitable to roll down.
Therefore, this grader is not suitable for the potato
grading.

Cost analysis :

The cost of onion grading was determined and
shownin Table 2. Thecost for manual grading wasfound
to be Rs. 375 per tonne whereas the cost for machine
gradingwas Rs. 30.11 per tonne. Ratio of cost for manual
tomechanical grading: 375: 30.11=12.45:1.

Conclusion :

— The average grading efficiency of the grader
for onion was found 96 per cent with minimum
lossof 1 per cent. Theactual capacity wasfound
1154 kg/hr.

— The average grading efficiency of the grader
for onion was found 62.3 per cent. The actual
capacity was found 952 kg/hr.

— The cost for manual grading was found to be
Rs. 375 per tonne whereas the cost for machine
grading was Rs. 30.11 per tonne. Ratio of cost
for manual to mechanical grading: 375:30.11=
12.45:1.

— Thisgrader ismost suitablefor onion grading.
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