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Abstract

This research is to study the development of the expanding roller, sapodilla sizing machine
model 2. This has been done by studying the optimal factors for developing the expanding roller,
sapodilla sizing machine, examining the machine’s competency and evaluating the satisfaction of
sapodilla orchards after trying out. The 3° factors factorial design and the analysis of
experimental variance were applied in studying the optimal factors for developing this machine in
order to study influential variable which affects the accuracy of sapodilla sizing which could be
grouped into 4 sizes; 1, 2, 3, and 4 (small, medium, large, and extra-large). This research also
studies the speed factor of spindle at 100, 200, and 300 rpm and the angle of inclination factor of
spindle at 5 degree, 10 degree, and 15 degree. The study found that all factors statistically
significant affect the accuracy of sapodilla sizing. The spindle speed at 200 rpm and the spindle’s
angle of inclination at 5 degree are the most proper for sizing. We took these factors to develop
the machine. After examine the quality of the machine found that the mean of productivity is 473
kg/h which is more than the manual sorting about 2.6 time (manual sorting of productivity is 183

kg/h). The error rate is 5.67%. The electricity consumption rate is 5.88 bath/h. The economic



analysis indicates that the payback period is 1.13 years. The satisfaction evaluation, 43 sapodilla

orchards evaluate this machine at 4.27 which is in good level.

Keywords : Sapodilla, Sizing machine, Optimal factor
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d' 9 a A 19 o A
MIN2-1  VOYANITMINAANTY (50.02) azya szaullszmea Uszanl 2558
RG] ania 117 Lﬁaﬁﬂgﬂﬁ%wm 5 oy NANAR HanAnmasae'ld AUREY
uns e fudenld (ATansu /13) @/
Sou | Mwawda | Sl 39U WaKan (nlansu) nitoft oy Alansu)
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1. ﬂﬂllﬁ']ﬁ 4 6.50 31.50 38.00 5.00 6,500.00 1,000.00 1,300.00 16.92
2. | wizuasdroysm 2 6.00 1350 19.50 1.00 5,000.00 833.33 5,000.00 30.00
3 819M049 46 13.00 3.00 16.00 12.00 1,200.00 9231 100.00 20.00
4, amj3 33 529.00 25.00 554.00 14.00 5,200.00 9.83 371.43 14.77
5. GHYTH 5 2.00 0.00 2.00 2.00 750.00 375.00 375.00 10.00
6 aseafi 1 8.00 0.00 8.00 0.00 0.00 0.00 0.00 0.00
7 wanj3 19 66.50 4.00 70.50 28.00 15,090.00 226.92 538.93 20.00
8. 52094 17 34.00 3.00 37.00 5.00 12,620.00 37118 2,524.00 24.01
9. | as1m 3 2.00 0.00 2.00 2.00 1,800.00 900.00 900.00 41.67
10. | dsRuf 9 16.00 1.00 17.00 0.00 0.00 0.00 0.00 0.00
1. | uasnsdn 372 1,790.00 | 917.00 | 2,707.00 0.00 0.00 0.00 0.00 0.00
12. | Fogd 29 58.00 8.00 66.00 10.00 10,000.00 172.41 1,000.00 30.00
13. | gasmil 9 20.00 0.00 20.00 10.00 3,250.00 162.50 325.00 23.69
14. | o 5 8.00 0.00 8.00 6.00 1,800.00 225.00 300.00 6.00
15. | mwaug 2 2.00 2.00 4.00 0.00 0.00 0.00 0.00 0.00
16. | anaunas 1 7.00 2.00 9.00 7.00 5,700.00 814.29 814.29 38.07
17. | Goalwi 13 16.00 10.00 26.00 2.00 2,950.00 184.38 1,475.00 25.76
18. | duhe 60 0.00 10.00 10.00 0.00 0.00 0.00 0.00 0.00
19. | gasAad 6 0.00 9.00 9.00 0.00 0.00 0.00 0.00 0.00
20. | uasadTIa 193 209.00 37.00 246.00 105.00 55,336.00 264.77 527.01 1136
21 | Mumaws 1 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
2. | qluwie 1627 | 552150 | 62.00 5,583.50 5,521.00 5,589,285.00 1,012.28 1,012.37 5.08
23. | Wwoylan 37 18.00 12.00 30.00 3.00 580.00 32.22 193.33 14.76
2. | Wias 7 1725 16.00 33.25 16.00 1,360.00 78.84 85.00 20.00
25. | mwsysel 19 48.00 3.00 51.00 21.00 31,500.00 656.25 1,500.00 10.00
2. | nf 537 584800 | 29400 | 6,142.00 4207.00 7,227,734.00 1,235.93 1,718.03 19.04
27. | aynsaensw 16 0.00 86.00 86.00 0.00 0.00 0.00 0.00 0.00
28, | wnf 429 830.00 5.00 835.00 176.00 389,000.00 468.67 2.210.23 20.72
29. | szaaudidus 8 33.00 0.00 33.00 10.00 3,000.00 90.91 300.00 18.00
30. | UAIAIBIINTIY 1 3.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00
31 | grwgind 7 33.00 0.00 33.00 33.00 8,125.00 246.21 246.21 20.00
32, | @ 143 228.00 31.75 259.75 216.00 78,159.00 342.80 361.85 36.26
33. | aga 1 2.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
34, | vings 68 88.00 33.00 121.00 76.00 31,400.00 356.82 413.16 31.34

SaunaA 3,750 | 15463 1,618 17,082.50 | 10,488.00 13,487,339 872.19 1,285.98 13.41

(NSNAUATUMSTINYAT, 2559)
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http://www.foodnetworksolution.com/wiki/word/0926/physical-properties-%E0%B8%AA%E0%B8%A1%E0%B8%9A%E0%B8%B1%E0%B8%95%E0%B8%B4%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A2%E0%B8%A0%E0%B8%B2%E0%B8%9E
http://www.foodnetworksolution.com/wiki/word/3072/shape-%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%A3%E0%B9%88%E0%B8%B2%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/1290/raw-material-preparation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%95%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%A1%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8%E0%B8%94%E0%B8%B4%E0%B8%9A
http://www.foodnetworksolution.com/wiki/word/1665/vegetable-%E0%B8%9C%E0%B8%B1%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1662/fruit-%E0%B8%9C%E0%B8%A5%E0%B9%84%E0%B8%A1%E0%B9%89
http://www.foodnetworksolution.com/wiki/word/0985/fish-%E0%B8%9B%E0%B8%A5%E0%B8%B2
http://www.foodnetworksolution.com/wiki/word/0986/shrimp-%E0%B8%81%E0%B8%B8%E0%B9%89%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/2943/%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%A3%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B8%AD%E0%B8%B8%E0%B8%9B%E0%B8%81%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3-food-processing-equipment
http://www.foodnetworksolution.com/wiki/word/2943/%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%A3%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B8%AD%E0%B8%B8%E0%B8%9B%E0%B8%81%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3-food-processing-equipment
http://www.foodnetworksolution.com/wiki/word/1149/food-processing-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/1149/food-processing-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/3240/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%B1%E0%B8%94%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94-sizing
http://www.foodnetworksolution.com/wiki/word/0464/raw-material-%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8%E0%B8%94%E0%B8%B4%E0%B8%9A
http://www.foodnetworksolution.com/wiki/word/2315/%E0%B8%AA%E0%B8%B1%E0%B8%9A%E0%B8%9B%E0%B8%B0%E0%B8%A3%E0%B8%94%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%9B%E0%B9%8B%E0%B8%AD%E0%B8%87-canned-pineapple
http://www.foodnetworksolution.com/wiki/word/0902/peeler-%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%9B%E0%B8%AD%E0%B8%81%E0%B9%80%E0%B8%9B%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/0902/peeler-%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%9B%E0%B8%AD%E0%B8%81%E0%B9%80%E0%B8%9B%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1149/food-processing-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0528/thermal-processing-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0528/thermal-processing-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B8%A3%E0%B8%B9%E0%B8%9B%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/2989/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%8A%E0%B9%88%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B8%AD%E0%B8%81%E0%B9%81%E0%B8%82%E0%B9%87%E0%B8%87-freezing
http://www.foodnetworksolution.com/wiki/word/0309/extraction-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%81%E0%B8%B1%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/0309/extraction-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%81%E0%B8%B1%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/3240/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%B1%E0%B8%94%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94-sizing
http://www.foodnetworksolution.com/wiki/word/0495/size-reduction-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A5%E0%B8%94%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94
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http://www.foodnetworksolution.com/wiki/word/0558/%E0%B8%9A%E0%B8%A3%E0%B8%A3%E0%B8%88%E0%B8%B8%E0%B8%A0%E0%B8%B1%E0%B8%93%E0%B8%91%E0%B9%8C-%E0%B8%A0%E0%B8%B2%E0%B8%8A%E0%B8%99%E0%B8%B0%E0%B8%9A%E0%B8%A3%E0%B8%A3%E0%B8%88%E0%B8%B8
http://www.foodnetworksolution.com/wiki/word/6040/mass-%E0%B8%A1%E0%B8%A7%E0%B8%A5
http://www.foodnetworksolution.com/wiki/word/0641/diameter-%E0%B9%80%E0%B8%AA%E0%B9%89%E0%B8%99%E0%B8%9C%E0%B9%88%E0%B8%B2%E0%B8%99%E0%B8%A8%E0%B8%B9%E0%B8%99%E0%B8%A2%E0%B9%8C%E0%B8%81%E0%B8%A5%E0%B8%B2%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/4187/geometric-mean-diameter-%E0%B9%80%E0%B8%AA%E0%B9%89%E0%B8%99%E0%B8%9C%E0%B9%88%E0%B8%B2%E0%B8%99%E0%B8%A8%E0%B8%B9%E0%B8%99%E0%B8%A2%E0%B9%8C%E0%B8%81%E0%B8%A5%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%89%E0%B8%A5%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B9%80%E0%B8%A3%E0%B8%82%E0%B8%B2%E0%B8%84%E0%B8%93%E0%B8%B4%E0%B8%95
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1,892 kg/day 732 kg/day
Wage 300 Baht/day 1,892 /732 = 2.58 time

2.58 x 300 = 775.41 Baht/day

Electricity charge 5.88 Bath x 4 hr = 23.52 Bath/day -

Total cost 323.52 Baht/day 775.41 Baht/day
Difference cost 775.41 —323.52 = 451.89 Baht/day

Total product 70,000 kg / year

Cost reduction (70,000/1,892) x 451.89 = 16,718.97 Baht/day

Straight — Line method (16,000 Baht — 2,000 Baht) / 10 year = 1,400 Baht/year

Cost 16,000 Baht + 1,400 Baht/year + 1,500 Baht/year = 18,900 Baht

Pay back period 18,900/ 16,718.97 = 1.13 year
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