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Fig. 1- Different views of experimental set up (dimensions are in mm); A: front view, B: side view, C: top view; D: isometric
view, (1) electromotor, (2) belt conveyor, (3) fruit receiver, (4) height adjusting rod, (5) inverter.
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Table 1- Contact surface material properties

Veopilgy Comd (Gpa) E oSl Joo (Mm) ol 3l puin
Poison ratio Elastic module (Gpa) Thickness (mm) Material
0.341 8.89 8 N
Wood
0.3 200 8 2
Steel
0.5 0.1 8 Sl
Plastic
0.01 0.0026 8 o

Cardboard
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Fig. 2- Top and cross-sectional views of the bruised area of apple. Symbols are related to bruise area and volume calculations
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Table 2- ANOVA of main factors and their interaction effects on bruise area of ‘Golden Delicious’ apple.

Folaie  Olupe b Olup g @30l an s 5 o
F-value  Mean squares  Sum of squares df Source of variation
9.6649 ** 24227.39 48454.78 2 ) 109%“ £

Drop height (A)
0.4659 ™ 1167.93 2335.87 2 _(B) e e
Linear velocity (B)
0.07"™ 175.45 701.81 4 AxB
275089 6895734 206872.01 3 (©) 2552 o i
Contact material (C)
0.0989 ™ 247.99 1487.97 6 AxC
0.0346 ™ 86.68 502.06 6 BxC
0.0227 ™ 56.93 683.18 12 AxBxC
2506.73 180484.35 72 -
Error
441540.05 107 o
Total

CV=32%
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Fig. 3- Effect of drop height on the apple bruising area
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Table 3- ANOVA of main factors and their interaction effects on bruise volume of ‘Golden Delicious’ apple.

)
i3 e o Clusgsee Sluposibe  F s
1]
Source of variation df Sum of squares Mean squares  F-value
(A) b’%‘” £ 2 179546.91 24227.39 2.0285™
Drop height (A)
_(B) s e 2 18192.39 1167.93 0.2055 ™
Linear velocity (B)
AxB 4 5402.77 175.45 0.0305 ™
(C) 2922w i 3 2950577.53 68957.34 222239
Contact material (C)
AxC 6 22642.72 247.99 0.0853 ™
BxC 6 1732.89 86.68 0.0065 ™
AxBxC 12 6284.57 56.93 0.0118™
s 72 3286383.21 2506.73
Error
£ 107 6370763.98
Total
TYVNG = Sl s o i
CV=31.75%
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Fig. 5-Effect of contact surface material on the apple bruising volume
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