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Abstract

Design, Development and Evaluation of a Automatic Orange Juice Squeezer

This research project was aimed to design, fabricate and evaluate the prototype of
an automatic orange juice squeezer. The research methodology was to study the properties
of oranges which would be taken for squeezing and for utilizing information considered to
design and evaluate the prototype as detailed shown: The favorite oranges for squeezing
were orange No. 2 and orange No. 3 with averages of diameter, height and thickness of
peel of 52.61, 46.06 and 2.50 mm, respectively for No.2 and 47.84, 43.89 and 2.34 mm,
respectively for No.3. The squeezer's specifications was to design the squeezing set which
size of squeezing ball and pit could be supported for orange sizes of 45-55 mm. The depth
of squeezing pit and the height of squeezing head was not less than 25 mm. The range
between squeezing ball and the pit was not less than 2.5 mm. These specifications deigned
were for protecting the breaking of oil bags at orange peel during squeezing which would
affect orange juice bitter. Results showed that the average maximum compression force
was 646.76 Newton and the angle of the blade which required minimum cutting energy and
power was 45 degree. The specifications of the prototype were as follows: Dimensions of
the prototype were 820 mm wide, 900 mm long and 1,480 mm high. The machine was
primarily powered by electrical motor of 1 hp. The squeezing set consisted of squeezing
bucket made of stainless cylinder and designed for 24 squeezing pits. It was also designed
of 24 squeezing head installing on the stainless screw which ranges could be adjusted. The
oranges feeder was 5 sets of 63.5 mm of stainless rolling balls powered by sprocket and
chains. Each orange was cut into halves by stainless blade installing on supporting plate
made of stainless steel in form of triangle along the squeezing set. Results also showed
that the 50-565 mm orange size could squeeze average of 477.16 kg/hr or 6,456.19 fruits/hr,
yielded oranges juice of 221.99 kg/hr in average. The squeezing efficiency was average of
93.07 percent. According to the economic analysis, it was found that the break-even point
for squeezing a 50-55 mm orange was 114,858 kg of orange juice, resulting the pay back
period of 0.13-0.90 year (48-329 days). For squeezing a 55-60 mm orange, there were
111,501 kg of orange juice and 0.10-0.68 year (36.5-248.2 days), respectively.





