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ABSTRACT: Design of a pickled mango peeler using 4 - set of knives blade rotor, driven by 0.5
hp of 3—-phase motors individually. In peeling test, 4 parameters were designed, i.e., knife speeds
of 200, 225, 250 and 275 rpm, blade knife height at 2.5 and 3.0 mm, stirring control at 65 and
70 rpm, and test without and with water sprayed. The accepting criteria will be based on the
average weight loss at 12-15 percent and the average peeling depth of 1.75-3.00 mm. It was
revealed that treatment T12 (without water) with knife speed at 275 rpm, blade knife height
2.5 mm, stirring control 70 rpm, met the optimum with average weight loss 14.40 + 3.92 percent
and average peeling depth 2.98 + 0.48 mm. The best operation result was in T21 (using water
sprayed) and revealed that knife speed 200 rpm, blade knife height 3.0 mm, stirring control
65 rpm, got average with weight loss 13.70 + 1.40 percent and average peeling depth 2.57 +
1.25 mm. At the best condition capacity of peeling was 60 kg/h with 0.30 unit of power consumed.
If the electricity price is 3.76 Baht per kW - h, the cost is only 1.13 Baht per 60 kg comparing
to manual peeling at 26.85 kg/h. So the capacity is around 2.23 times faster than manual peeling.
Payback return is in 91 days at 480 kg/d of production rate.
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Figure 2 Determining average peeling depth (mm) (a)diameter measurement (b) diameter before

peeling (c) diameter after peeling
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(@)
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Figure 3 Prototype of mango peeling machine (a) assembling parts (b) photo of built machine
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Table 1 Experimental design and treatment
Non - water sprayed With water sprayed

Treatment Blade Blade Stirring Treatment Blade Blade Stirring

Speed Height speed Speed Height speed

(rpm) (mm) (rpm) (rpm) (mm) (rpm)
T1/T17 200 2.5 65 T9/T25 200 2.5 70
T2/T18 225 2.5 65 T10/T26 225 2.5 70
T3/T19 250 2.5 65 T11/T27 250 2.5 70
T4/T20 275 2.5 65 T12/T28 275 2.5 70
T5/T21 200 3.0 65 T13/T29 200 3.0 70
T6/T22 225 3.0 65 T14/T30 225 3.0 70
T7/723 250 3.0 65 T15/T31 250 3.0 70
T8/T24 275 3.0 65 T16/T32 275 3.0 70
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(b) (0)

Figure 4 Illustration of performance test run (a) installation of peeler blades (b) during peeling (c)

pickled mango after peeling
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Table 2 Analysis of variability for non — water sprayed treatments

Weight (g) Diameter (mm)
Treat Weight loss Weight loss
ment Before After (%) Before After (%)
peeling peeling peeling peeling
T1 21528 + 26.81°  193.61 +2508°  10.10 + 1.50°  61.90 + 2.37° 59.16 + 2.66°  1.37 = 0.75°
T2 24361 +47.40° 21333 + 40.26°  12.26 + 4.25° 6557 + 4.23° 60.51 + 5.52° 253 + 1.20°
T3 250.56 + 38.11°  213.89 + 35.67°  14.93 +2.63° 66.70 + 502" 61.43 + 4.79°  2.63 = 0.44°
T4 22778 + 44.66™  192.22 + 36.39° 1533 +4.78° 6533 + 476" 59.33 +397° 300+ 1.14°
T5 21861 +17.89° 19250 + 17.43° 1198 + 1.71°  61.64 + 503° 5822 + 4.78"  1.71 + 0.38"
T6 185.00 + 25.72°  153.89 + 22.33° 1650 + 8.33°  63.32 + 2.12"° 59.01 +2.41° 216 + 0.72°
T7 21694 + 18.08°  172.22 + 1417° 2051 + 4.06° 6229 + 2.99®° 56.18 + 3.10°  3.05 =+ 1.09"
T8 209.17 + 25.85°  161.67 + 27.65°  23.02 +4.37°  64.70 + 3.56° 57.03 + 4.05°  3.84 + 0.93°
T9 229.44 + 41.65°  204.17 + 40.01°  11.10 + 4.36°  66.18 + 4.49° 63.22 + 4.81°  1.48 + 0.35°
T10 228.89 +32.16°  201.11 + 24.47°  11.87 +3.26° 6432+ 450° 60.41 + 445 195+ 0.53°
T11 216.67 + 40.44°  188.61 + 34.03°  12.85+ 1.85° 64.81 +4.58° 59.57 + 504  2.62 + 0.81°
T12 192.78 + 21.30° 16472 + 16.76°  14.40 + 3.92°  63.26 + 2.80° 5727 + 2.75°  2.98 + 0.48°
T13 207.50 + 40.19° 17583 + 3557° 1520+ 1.93° 6431 +3.66° 60.61 +4.03° 185+ 0.72°
T4 218.06 + 38.96° 18278 + 31.35°  16.12 + 3.06°  64.75 + 4.62° 60.41 + 4.85°  2.18 + 0.50°
T15 210.00 + 29.90°  168.33 + 23.58°  19.80 + 3.25°  65.11 + 4.06° 59.01 + 4.14°  3.05 + 0.50"
T16 22333 +30.68°  165.00 + 22.56°  26.08 + 2.96° 6511 +4.06° 5549 +3.10°  4.29 + 0.58°

< Average figures of different character in the same column show significant difference at

statistical confidence of 95%
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Table 3 Analysis of variability for water sprayed treatments

Weight (g) Diameter (mm)
Treat Weight loss Weight loss
ment Before After (%) Before After (%)
peeling peeling peeling peeling
T17 185.00 + 21.76° 163.89 + 22.79° 11.45 + 5.51° 61.36 + 3.76° 57.3% +3.04" 201 +1.62°
T18 182.22 + 18.33° 156.39 + 16.43° 14.17 + 2.49° 61.19 + 3.31° 55.81 + 3.92°  2.69 + 2.00®
T19 213.89 + 48.40°  175.00 + 29.30°  18.05 + 3.34°  62.69 + 6.43" 5531 + 549°  3.69 + 2.23"
T20 205.56 + 43.01"°  155.56 + 30.14° 23.65 + 8.26° 64.03 + 5.34° 55.47 + 4.61* 428 +1.71°
T21 194.44 + 30.91° 167.72 + 26.24° 13.70 + 1.40° 63.38 + 3.49° 58.25 + 3.82° 257 + 1.25°
T22 207.78 + 31.35° 168.33 + 24.31° 18.89 + 2.22° 63.46 + 4.04° 57.46 + 4.25°  3.00 + 0.79®
T23 187.78 + 27.98° 144.44 + 19.47° 22.82 + 4.36° 61.44 + 3.26° 54.19 + 3.35° 362 + 1.25"
T24 188.89 + 19.67° 128.33 + 16.89° 31.85 + 7.64° 62.08 + 3.24° 52.14 + 4.54* 497 + 2.24°
T25 219.44 + 30.19° 191.39 + 27.48° 12.82 + 2.45° 65.76 + 3.35° 59.92 + 4.95° 292 + 1.69°
T26 216.67 + 20.00° 172.78 £ 19.04®°  20.17 + 6.19°  65.75 + 2.56° 58.99 + 2.72°  3.38 + 2.05°
T27 223.89 + 28.10° 181.67 + 20.07™ 18.57 + 5.97° 66.08 + 3.47° 59.61 + 2.83° 324 + 1.35°
T28 222.22 + 29.42° 165.56 + 23.57° 24.81 + 10.80° 65.81 + 5.10° 54.92 + 4.39° 544 +3.21°
T29 202.78 + 43.76° 169.17 + 37.93" 16.62 + 2.60° 65.56 + 4.96" 60.61 + 4.96° 2.47 + 1.67°
T30 195.83 + 20.60° 159.72 + 15.67" 18.37 + 2.55° 64.67 + 4.28%° 5822 + 3.30° 322 + 1.13%
T31 187.78 + 26.23° 138.33 + 24.55° 25.22 + 11.42°  62.06 + 4.96° 53.81 +3.85" 4.13 + 1.37°
T32 198.33 + 35.52° 131.11 + 25.64° 33.18 + 10.36° 63.47 + 508" 51.58 + 4.37° 594 + 2.62°
a, b, c

statistical confidence of 95%
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Average figures of different character in the same column show significant difference at
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Figure 7 Weight loss and peeling depth in water sprayed treatments S = blade speed (rpm),

H = blade height (mm) , C = stirring control (rpm) (a) H2.5 mm C65 rpm, (b) H3.0 mm
C65 rpm, (c) H2.5 mm C70 rpm, (d) H3.0 mm C70 rpm
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Table 4 Comparison of key parameter in 3 sizes category after peeling quality screening

Small sizes Medium sizes Large sizes
Treatment Weight loss Stripping Weight loss Stripping Weight loss Stripping
(%) depth (mm) (%) depth (mm) (%) depth (mm)
T2 1450 £+ 0.86  3.04 £0.69 1084 +402 260+ 134 1572+515 1.76 +0.37
T3 15.00 + 0.00 2.15+0.00 1532+ 233 2.61 +0.46 13.65 +3.82 284 +0.29
T11 12.63 + 1.60 287 +097 1221 + 1.66 2.39 £ 0.53 14.68 + 2.39 2.18 + 0.25
T12 13.64 + 4.10 287 +043 17.10 + 1.34 3.34 + 0.49 N/A N/A
T18 14.47 + 2.43 288 +214 1270 +2.75 1.75 £ 0.66 N/A N/A
T21 13.70 £ 1.55 249 + 135 1348 + 091 295+ 1.13 14.29 £ 0.00  2.50 + 0.00
T25 1224 £292 233+083 1301+234 332+201 1429+000 2.00=+0.00

N/A = not available
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Figure 8 Comparison of weight loss and stripping depth in 32 treatments
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