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Abstract

This study was to develop a prototype of an efficient and effective guava sizing machine. Methodology comprised
design, fabrication, testing, improvement analysis and evaluation. The prototype was consisted of a) steel structure 1,200 mm.
wide by 1,200 mm. long by 815 mm. high with 47 kg. weight b) 850 mm. diameter conical rotating disk with 10 degree surface
slope ¢) sizing board made of 3 mm. thick steel sheet with 50 mm. width. Both sizing board and rotating disk were padded with
energy-absorbed material. d) a 220 v. 50 hz 0.25 hp electric motor as energy source. Power was transmitted through pulley and
1:40 gear reducer.

Testing was conditioned as follows: 1) three control factors i.e. variety (Klomsali and Pansritong), metering gap (step
and slope), disk speed (12, 24 and 36 rpm) ii) three evaluated parameters i.e. sizing error C,, sizing efficiency E, capacity Q.
Results showed metering gap and speed significantly affected C, , Q and E,, at 5% significance level (Prob>|F|=0.05).The step
metering gap contributed 3-5% less error than the slope. Sizing 2 guava varieties at 12 rpm. speed and step metering gap
yielded averagely 21% C, (CV=7%), E = 78.5% (CV=2%) and Q =1983.2 kg/hr (CV=6%). Engineering economic analysis
revealed that renting the sizing machine at the rate of 0.03 baht/kg. for 384 hr/year would give break even point = 145 ton/yr.
and pay back period = 1.05 year.
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Figure 1 Diagram of a Prototype of Guava Sizing Machine (1 = frame, 2 = rotating disk, 3 = feeding tray, 4 = receiving bin,
5= metering gap)
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Table 1 Mean and Coefficient of variation of C, E_, Q for any combinations of control factors i.e. speed and metering gap.

Performance parameters of guava Type of metering gap Disk speed (rev/min)
sizing machine 12 24 36
C, (%) Step 21 (8) 24 (9) 33(0)
Slope 24 (4) 29 (0) 38 (4)
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Slope 75.3 (1) 70.8 (1) 61.9(2)
Q (kg/hr) Step 2,072.3 (2.7) 2,483.4(0.9) 2,987.6 (0.8)
Slope 2,069.3 (2.7) 2,496.2 (1.4) 3,004.4 (0.9)

* Number in parenthesis is coefficient of variation in percent
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