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ABSTRACT

Taro (Colocacia esculenta L.) is a popular crop in Thailand. At present, taro is processed
into several OTOP products including sweetened taro chips and taro fries which can generate
revenue for local enterprises. The problem with peeling fresh taro by hand is skin irritation caused
by an oxalic acid found in the peels. This research was aimed to develop and test the performance of
a taro-peeling machine.

The research consisted of three phases. The first phase involved designing and fabricating
the machine which consisted of five parts: a steel structure of 400x500x500 mm., a chuck, peeling
blades, a 0.5 HP, 220 V electric motor, and a supporting unit. In the second phase, the machine’s
performance is tested and evaluated. The three control factors were the taro cultivar (Hom), the taro
grades (small, medium, large) and the peeling speeds (8, 12, 16, 20, 24 rpm). The machine was also
evaluated for its efficiency, capacity and the percentage of remaining skin. In the third phase, an
engineering economy analysis of the machine was conducted.

The testing results indicated that the speed at 8 rpm produced the maximum efficiency and
capacity in peeling the small, medium, and large grades at 74.18+5.72 %, 12.07+1.73 kg/h;
76.30+5.92 % , 12.08+2.54 kg/h; and 77.08+5.53 % , 16.12+2.53 kg/h respectively, which was
approximately twice higher than that produced by a skilled worker at 8.8+4.33 kg/h. The
engineering economy analysis revealed that renting a peeler at the rate of 5 baht’/kg would yield a

break-even point of 565.19 kg/year and a payback in 1 year

Keywords : peeler, taro, testing
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M99 n.1 ﬁ/ﬂ‘]elﬂw‘lfl']\iﬂ"lﬂﬂ'lwell’é)ﬂLﬁﬂﬂﬁu‘ﬁjﬂ@ﬂ 6lJ‘L!'lﬂ!,Ediﬂ

{ 1 J
wah mmm?’n ANUHUN L%uﬂTuﬂuﬂﬂaN 31417 ﬂ'ﬂll‘ﬁ'u']!ﬂﬁ@ﬂ

(Naawas)  (Haawas) (Haamag) (Haamag) (Haawns)
1 78.7 76.1 77.4 114.5 2.6
2 73.7 743 74.0 114.7 2.7
3 74.0 76.3 75.2 115.0 2.8
4 77.2 76.7 77.0 126.6 2.7
5 73.3 72.0 72.7 111.1 3.8
6 74.6 74.6 74.6 1153 3.5
7 72.9 72.8 72.9 100.0 3.8
8 75.7 77.6 76.7 105.2 3.4
9 67.2 67.6 67.4 110.8 2.8
10 72.6 73.2 72.9 115.2 3.1
11 78.4 80.3 79.4 128.6 3.8
12 1.2 71.1 71.2 121.8 3.2
13 78.0 76.9 77.5 116.5 3.2
14 74.4 73.6 74.0 116.5 3.0
15 76.6 75.8 76.2 100.0 2.9
16 75.6 76.4 76.0 111.0 3.9
17 72.8 72.5 LA 128.0 33
18 71.7 72.9 72.3 106.5 2.8
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{ 1 J
wah mmm?’n ANUHUN L%uﬂTuﬂuﬂﬂaN 31417 ﬂ'ﬂll‘ﬁ'u']!ﬂﬁ@ﬂ

(Naawas)  (Haawas) (Haamag) (Haamag) (Haawns)
19 71.9 71.0 71.5 114.5 3.2
20 69.0 70.6 69.8 113.3 3.6
21 72.4 73.9 73.2 110.6 4.2
22 69.5 70.1 69.8 99.5 3.1
23 74.6 74.4 74.5 109.5 2.6
24 70.6 72.5 71.6 112.5 3.6
25 75.6 76.4 76.0 108.6 3.0
26 71.9 72.5 72.2 105.6 2.4
27 68.5 67.5 68.0 98.6 2.8
28 76.9 76.6 76.8 106.9 3.6
29 70.5 70.2 70.4 115.6 2.6
30 75.9 75.5 75.7 106.0 3.0
31 72.4 71.8 72.1 101.3 3.5
32 77.9 76.4 77.2 119.7 2.7
33 76.9 76.9 76.9 120.5 3.7
34 68.5 69.8 69.2 114.6 2.5
35 70.9 70.0 70.5 102.6 3.2
36 743 74.9 74.6 106.4 3.5

79



H [ o <
ﬂ‘lﬁ‘l\iﬁ n.1 (Viﬂ) aﬂymgﬂ']\1ﬂ1flﬂ']well@\uﬁ@ﬂwu‘§<ﬁ@u YHIALAN

{ 1 J
wah mmm?’n ANUHUN L%uﬂTuﬂuﬂﬂaN 31417 ﬂ'ﬂll‘ﬁ'u']!ﬂﬁ@ﬂ

(Naawas)  (Haawas) (Haamag) (Haamag) (Haawns)
37 74.5 75.3 74.9 115.3 2.8
38 69.5 69.4 69.5 103.5 3.7
39 75.6 77.1 76.4 116.5 3.4
40 71.6 70.5 73 106.4 2.6
41 73.6 74.5 74.1 113.6 3.0
42 73.0 74.7 73.9 109.9 3.8
43 68.4 69.0 68.7 108.1 2.8
44 74.7 73.5 74.1 124.0 3.9
45 76.5 76.5 76.5 118.6 3.0
46 77.6 76.9 77.3 104.6 3.6
47 70.8 71.2 71.0 104.7 2.9
48 76.9 75.8 76.4 110.1 2.7
49 76.9 76.0 76.5 101.0 2.6
50 70.4 70.4 70.4 109.9 3.2
X 73.5 73.7 73.6 105.8 3.2
S.D. 3.0 2.9 2.9 7.9 0.5
C.V. 0.04 0.04 0.04 0.07 0.14
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3 Y H @ o o <}
ﬂ‘lﬁ‘l\jﬁ .2 ﬁﬂ]&lmgﬂ’]\jﬂ'lflﬂ’lwsll@\‘]u’]ﬂuﬂlﬁﬂﬂwuﬁﬁﬂu VUIRAN

wahi  shminifennouilen vhimdndenndnlon  hminwdenionianua
GFE0) (N5W) GFE0)
1 395.8 360.4 34.9
2 398.1 360.1 37.0
3 350.6 324.1 25.7
4 463.4 423.6 39.6
5 350.3 305.9 423
6 400.9 351.6 47.4
7 322.8 284.3 36.8
8 398.7 362.9 34.7
9 305.5 272.9 30.9
10 375.0 331.5 43.7
11 472.4 426.7 44.8
12 357.1 326.6 28.6
13 447.2 408.4 37.9
14 382.2 346.5 34.1
15 367.1 339.1 26.9
16 437.8 401.5 35.1
17 374.0 344.7 28.3
18 325.6 295.9 28.7
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ﬂ‘lﬁ‘l\jﬁ .2 (Viﬂ) aﬂymgﬂ’]\jﬂ1ﬂﬂ1wmﬂqu1ﬂuﬂlﬁﬂﬂwu‘§ﬂﬂu VUIAEN

wahi  shminifennouilen vhimdndenndnlon  hminwdenionianua
GFE0) (N5W) GFE0)
19 349.7 322.0 26.9
20 298.9 270.5 28.0
21 376.2 338.0 36.9
22 306.7 277.2 29.3
23 424.4 392.6 30.6
24 386.0 351.3 34.2
25 457.9 414.9 423
26 404.1 367.8 35.6
27 381.1 352.4 28.0
28 406.3 373.0 32.4
29 436.1 394.2 40.9
30 365.5 338.6 26.7
31 339.0 311.9 26.4
32 4453 401.5 43.6
33 366.2 334.6 30.7
34 324.1 2943 28.4
35 387.7 348.7 38.6
36 405.5 368.4 36.9
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wafi  dhwindenneuilen thminidenndaden  hminnldeniiennanua
(GEtY) (NFN) GEtY)
37 426.8 385.4 40.2
38 394.3 360.4 33.3
39 294.9 272.0 22.6
40 345.4 310.8 34.0
41 429.5 403.8 25.5
42 395.1 364.4 30.4
43 336.4 295.0 41.3
44 343.8 313.5 29.6
45 380.6 346.1 34.4
46 407.2 377.5 29.4
47 436.6 392.9 42.6
48 364.8 328.8 35.6
49 383.0 3372 45.6
50 309.9 285.1 24.1
X 380.7 345.8 34.0
S.D. 45.3 42.1 6.3
C.V. 0.11 0.12 0.18
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ﬂ]ﬁ]ﬂﬁ n.3 aﬂymzﬂﬂl\‘]ﬂ’]f]ﬂ’lwell@\uﬁ@ﬂwu‘g‘ﬂ@ll vl unaN

{ 1 J
wah mmm?’n ANUHUN Lﬁuwwuﬂuﬂﬂan 31417 ﬂ'ﬂll‘ﬁ'u']!‘ﬂﬁ@ﬂ

(Naawas)  (Haawas) (Haamag) (Haamag) (Haawns)
1 86.2 85.7 86.0 119.0 3.3
2 86.0 85.6 85.8 105.3 2.9
3 85.8 86.0 85.9 118.2 3.2
4 90.0 88.9 89.5 137.0 3.3
5 84.7 85.3 85.0 130.2 3.0
6 90.4 89.8 90.1 122.6 3.3
7 87.8 90.2 89.0 137.2 4.0
8 83.6 83.0 83.3 96.4 3.5
9 87.0 86.9 87.0 115.0 2.9
10 91.3 89.8 90.6 111.5 3.5
11 81.0 80.6 80.8 107.0 3.1
12 82.9 84.2 83.6 111.0 3.8
13 83.0 80.4 81.7 119.6 2.7
14 89.8 89.5 89.7 114.1 3.6
15 91.1 91.0 91.1 114.7 3.2
16 89.2 89.4 89.3 111.3 2.7
17 82.1 81.8 82.0 95.8 3.0
18 89.7 90.0 89.9 109.6 3.8
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{ 1 J
wah mmm?’n ANUHUN LﬁuﬂTuﬂuﬂﬂaN 31417 ﬂ'ﬂll‘ﬁ'u']!‘ﬂﬁ@ﬂ

(Naawas)  (Haawas) (Haamag) (Haamag) (Haawns)
19 84.6 85.1 84.9 120.6 2.4
20 82.8 83.3 83.1 106.5 3.2
21 88.2 88.6 88.4 126.2 3.2
22 87.0 85.6 86.3 110.8 3.9
23 87.7 88.5 88.1 92.1 3.7
24 90.5 89.4 90.0 115.7 3.0
25 86.7 88.7 87.7 124.8 3.1
26 91.0 90.6 90.8 101.0 2.9
27 89.5 87.0 88.3 98.0 3.1
28 90.0 91.0 90.5 100.8 34
29 89.0 85.7 87.4 125.3 2.8
30 86.0 88.0 87.0 119.5 3.0
31 85.8 85.3 85.6 107.3 34
32 89.4 88.5 89.0 110.0 2.9
33 86.9 85.0 86.0 102.0 2.6
34 86.1 86.3 86.2 118.5 3.6
35 86.5 84.0 85.3 100.6 33
36 84.6 86.2 85.4 105.6 2.7
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ﬂ'ﬁ'Nﬁ n.3 (Vi@) aﬂym$ﬂ13ﬂ1ﬂﬂ1wm@\1Lﬁ@ﬂwuﬁﬁﬂu vl unan

{ 1 J
wah mmm?’n ANUHUN LﬁuﬂTuﬂuﬂﬂaN 31417 ﬂ'ﬂll‘ﬁ'u']!‘ﬂﬁ@ﬂ

(Naawas)  (Haawas) (Haamag) (Haamag) (Haawns)
37 87.1 87.8 87.5 123.4 3.1
38 81.0 82.7 81.9 102.4 3.5
39 91.0 88.7 89.9 118.2 2.8
40 92.0 89.8 90.9 107.0 3.0
41 80.5 82.1 81.3 106.9 3.5
42 81.6 82.9 82.3 125.6 2.9
43 86.5 84.6 85.6 102.2 3.3
44 86.0 88.1 87.1 100.3 34
45 88.4 86.9 87.7 120.2 3.1
46 87.0 84.8 85.9 129.5 3.0
47 82.0 80.8 81.4 98.6 3.0
48 90.4 86.9 88.7 115.0 34
49 85.5 84.0 84.8 116.8 33
50 82.6 83.7 83.2 103.6 34
X 86.7 86.4 86.5 112.6 3.3
S.D. 3.1 2.9 2.9 10.8 0.4
C.V. 0.03 0.03 0.03 0.09 0.10
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wafi  dhwindenneuilen thminidenndaden  hminnldeniiennanua
(GEtY) (NFN) GEtY)
1 492.6 439.9 50.8
2 488.4 442.7 432
3 501.1 450.5 48.6
4 543.1 494.7 46.2
5 524.9 470.5 51.8
6 563.3 508.9 51.9
7 592.4 536.8 53.5
8 489.5 4432 44.8
9 539.6 484.6 53.9
10 586.4 535.9 49.5
11 490.9 4415 48.0
12 503.6 447.8 54.2
13 485.4 431.4 53.2
14 486.7 435.6 49.2
15 597.0 544.6 50.3
16 565.1 506.5 56.9
17 5393 480.5 57.3
18 587.0 534.6 50.3
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wafi  dhwindenneuilen thminidenndaden  hminnldeniiennanua
(GEtY) (NFN) GEtY)
19 563.3 508.9 51.9
20 524.8 472.0 50.4
21 592.1 534.2 56.2
22 551.3 488.5 60.2
23 549.3 490.2 58.1
24 555.6 500.1 54.4
25 550.0 501.1 48.7
26 563.7 508.1 534
27 492.6 443.2 473
28 576.1 523.8 50.6
29 549.6 502.0 46.2
30 511.3 460.5 49.0
31 496.6 444.2 50.9
32 537.1 489.5 46.2
33 506.7 460.4 45.7
34 524.6 471.5 52.3
35 498.9 449.3 47.1
36 502.0 451.1 48.8
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ﬂ]ﬁ]ﬂﬁ n.4 (Vi@) ﬁﬂ‘]&lﬂ‘lgﬂT\?ﬂ’lEJﬂTWSUfJ\‘]lﬂﬂuﬂlﬁﬂﬂwu‘ﬁﬁﬂﬂJ vl unan

wafi  dhwindenneuilen thminidenndaden  hminnldeniiennanua
(GEtY) (NFN) GEtY)
37 564.6 504.0 59.1
38 4835 434.1 48.1
39 589.4 533.0 54.7
40 567.4 506.6 59.1
41 508.6 450.6 56.8
42 516.4 466.8 48.7
43 543.9 491.6 51.1
44 538.6 488.3 479
45 595.4 5353 58.4
46 574.2 518.2 54.1
47 498.3 449.7 46.5
48 537.9 478.5 56.9
49 529.4 481.3 458
50 500.8 455.5 43.7
X 535.4 482.4 51.2
S.D. 35.2 33.2 4.4
C.V. 0.06 0.06 0.08
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{ 1 J
wah ﬂ']'lﬂJﬂ'ij"N AIUHUN LﬁuﬂTuﬂuﬂﬂaN NG ﬂ'ﬂll‘ﬁ'u']!‘ﬂﬁ@ﬂ

(Naawas)  (Haawas) (Haang) (Haans) (Haawns)
1 106.9 107.0 107.0 128.9 3.5
2 108.2 109.0 108.6 130.8 2.8
3 109.4 110.8 110.1 135.2 2.9
4 108.2 109.4 108.8 122.0 3.3
5 109.9 109.4 109.7 131.1 3.5
6 106.5 107.5 107.0 141.0 3.3
7 102.4 102.6 102.5 140.2 3.6
8 104.4 102.5 103.5 126.5 3.1
9 108.7 108.6 108.7 155.6 3.1
10 107.2 106.8 107.0 149.7 3.3
11 102.3 99.5 100.9 141.9 3.3
12 109.0 107.7 108.4 155.6 3.6
13 102.0 100.8 101.4 128.6 3.5
14 106.9 106.8 106.9 133.6 3.1
15 108.4 108.0 108.2 142.6 2.8
16 110.5 109.6 110.1 150.6 3.6
17 109.6 111.5 110.6 135.6 3.1
18 111.5 112.0 111.8 148.5 2.7
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pad  anwnde anwwun durugudnan anwen anumunlden

(Haawes)  (Uaawas) (Waaas) (Waauas) (Waauas)
19 106.5 106.9 106.7 136.9 2.9
20 109.7 110.2 110.0 140.5 33
21 116.4 115.9 116.2 1532 3.0
22 111.8 111.4 111.6 146.5 3.6
23 103.5 105.0 104.3 138.7 2.8
24 107.7 109.5 108.6 143.6 33
25 114.5 113.8 1142 153.5 3.1
26 110.4 110.6 110.5 143.6 3.5
27 1182 117.1 117.7 148.4 2.8
28 109.4 110.5 110.0 132.5 2.6
29 110.0 112.5 1113 142.6 3.2
30 103.5 105.6 104.6 128.6 3.2
31 112.5 112.9 4° 146.0 2.8
32 107.5 108.3 107.9 129.4 3.0
33 109.9 111.7 110.8 135.4 3.1
34 108.6 108.9 108.8 130.7 33
35 116.5 116.1 116.3 153.1 3.5
36 114.6 1145 114.6 146.2 3.1
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ﬂ]ﬁ]ﬂﬁ n.5 (Vi@) aﬂ‘]elﬂ‘lgﬂNﬂ'lEJﬂWWGUfJ\‘]LﬁfJﬂWHIj?TfJN ﬂluTﬂiﬁﬂJu

{ 1 J
wah ﬂ']'lﬂJﬂ'ij"N AIUHUN LﬁuﬂTuﬂuﬂﬂaN NG ﬂ'ﬂll‘ﬁ'u']!‘ﬂﬁ@ﬂ

(Naawas)  (Haawas) (Haang) (Haans) (Haawns)
37 108.6 106.2 107.4 126.7 3.2
38 105.6 105.1 105.4 125.6 3.2
39 113.5 114.8 1142 143.9 3.0
40 111.1 111.7 111.4 137.6 2.8
41 116.0 115.8 115.9 151.1 2.6
42 104.5 106.1 105.3 129.4 3.5
43 110.8 110.1 110.5 131.8 3.3
44 109.6 110.0 109.8 134.6 3.1
45 105.6 107.1 106.4 143.5 33
46 112.6 113.3 113.0 143.2 3.6
47 104.3 103.5 103.9 126.5 2.9
48 113.2 114.0 113.6 149.6 2.7
49 118.6 117.2 117.9 153.4 33
50 108.5 108.8 108.7 134.2 3.5
X 109.3 109.5 109.4 139.6 34
S.D. 4.0 4.1 4.0 9.2 0.6
C.V. 0.03 0.03 0.03 0.06 0.09
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ﬂ]i]ﬂﬁ 1.6 'ﬂﬂ’]slil!%‘l’l'l\‘]fﬂflﬂTWﬂJﬂQHTﬁuﬂﬂJﬂﬂlﬁﬂﬂwuﬁﬁﬂﬂJ ‘llu"lﬂﬁlfﬁﬂul

wafi  dhwindenneuilen thminidenndaden  hminnldeniiennanua
(GEtY) (NFN) GEtY)
1 985.9 874.8 108.5
2 971.1 867.1 98.6
3 1,099.3 985.7 106.2
4 942.9 854.8 85.0
5 1,072.0 963.0 102.3
6 962.7 875.8 85.5
7 920.4 822.6 94.6
8 939.5 838.1 100.2
9 916.1 825.4 87.6
10 1,193.8 1,111.8 79.4
11 953.4 864.8 86.4
12 954.6 860.4 92.1
13 1,104.6 999.8 100.6
14 951.9 867.2 81.0
15 956.5 861.1 90.8
16 1,032.7 940.0 89.6
17 1,069.2 968.4 96.5
18 1,118.6 1,012.9 103.5
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wafi  dhwindenneuilen thminidenndaden  hminnldeniiennanua
(GEtY) (NFN) GEtY)
19 998.6 911.6 84.9
20 1,045.9 956.6 87.9
21 1,165.4 1,065.9 98.1
22 1,086.1 998.1 86.4
23 968.4 875.6 89.5
24 985.2 909.5 74.6
25 1,094.6 1,002.1 88.9
26 1,009.1 911.7 94.6
27 1,165.7 1,060.2 101.5
28 996.1 907.0 86.3
29 1,042.5 955.4 84.6
30 967.3 865.5 98.4
31 1,010.0 926.2 81.1
32 976.3 869.8 103.5
33 996.7 902.8 91.6
34 986.1 902.7 81.0
35 1,069.4 985.3 80.6
36 1,013.3 917.1 934
37 964.2 875.4 86.5
38 941.6 854.3 83.7
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wafi  dhwindenneuilen thminidenndaden  hminnldeniiennanua
(GEtY) (NFN) GEtY)
39 996.4 887.4 106.5
40 973.4 885.1 85.6
41 1,123.4 1,025.8 96.1
42 1,045.6 959.4 84.6
43 1,143.1 1,047.8 92.6
44 1,085.6 995.4 87.1
45 997.6 885.3 108.6
46 1021.6 935.7 84.1
47 932.4 828.3 101.0
48 979.6 880.9 94.3
49 1,189.6 1,090.6 96.2
50 997.2 895.4 99.7
X 1,022.3 9273 92.0
S.D. 73.6 72.9 8.4
C.V. 0.07 0.07 0.09
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ﬂ‘lﬁ‘lﬂﬁ .7 ﬂﬂ!ﬁﬂ‘ﬂﬂ!ﬂf\?ﬂam@ﬂ!ﬁﬂﬂ!ﬁ@ﬂwuﬁﬁﬂu VYUIARN

waii UITAANTN ﬂmﬂ?%ﬂugﬂ Anuniuie ANUUUT
(Han) fusauaniin HAWAadwes)  (Waw/aadwas’)
(Haaag)
1 9.18 5.63 16.21 3.23
2 100.25 5.21 19.26 3.55
3 93.36 5.84 16 33
4 81.48 4.58 17.79 2.88
5 105.25 5.55 18.96 3.72
6 98.65 5.03 19.61 3.49
7 104.43 5.68 18.39 3.69
8 92.09 4.79 19.25 3.26
9 112.76 5.89 19.14 3.98
10 108.59 5.46 19.88 3.84
11 99.9 4.79 20.85 3.53
12 98.31 6.04 16.28 3.48
13 110.57 6.04 18.31 3.91
14 78.66 4.38 17.96 2.78
15 78.37 4.58 17.11 2.77
16 93.16 4.58 20.34 33
17 104.85 5.63 18.67 3.71
18 98.32 4.79 20.53 348
19 98.37 4.81 20.45 3.48
20 103.48 5.27 19.64 3.66
X 93.50 5.22 18.73 3.45
S.D. 22.08 0.54 1.47 0.35
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waii UITAANTN ﬂmﬂﬁﬂugﬂ Anuniuie ANUUUT
(Han) fusauaniin HAWAadwes)  (Waw/aadwas’)
(Haaag)
1 99.46 6.46 154 3.52
2 98.41 5.21 18.89 3.48
3 98.65 5.83 16.92 3.49
4 98.91 5 19.78 3.5
5 107.91 5.62 19.2 3.82
6 102.25 5.42 18.87 3.62
7 96.24 4.79 20.09 3.4
8 101.16 il 19.42 3.58
9 102.14 5.83 17.52 3.61
10 95.74 5.63 17.01 3.39
11 11531 5.83 19.78 4.08
12 97.46 4.17 23.37 3.45
13 97.3 438 22.21 3.44
14 98.21 5.21 18.85 3.47
15 104.99 4.79 21.92 3.71
16 99.31 6.25 15.89 3.51
17 98.24 4.79 20.51 3.47
18 93.8 5 18.76 3.32
19 111.12 6.25 17.78 3.93
20 86.56 4.17 20.76 3.06
X 100.16 5.29 19.15 3.54
S.D. 6.21 0.67 2.05 0.22
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waii UITAANTN ﬂmﬂ?%ﬂugﬂ Anuniuie ANUUUT
(Han) fusauaniin HAWAadwes)  (Waw/aadwas’)
(Haaag)
1 98.74 4.58 21.56 3.49
2 113.51 4.79 23.7 4.02
3 100.91 4.99 20.22 3.57
4 111.1 4.79 23.19 3.93
5 82.29 5.42 15.2 2.91
6 99.45 5 19.89 3.52
7 90.8 4.38 20.75 3.21
8 105.69 4.38 24.16 3.74
9 104.76 5.42 19.35 3.71
10 108.92 4.38 24.89 3.85
11 92.59 4.17 22.23 3.28
12 119.03 4.16 28.61 421
13 102.08 4.17 24.48 3.61
14 105.54 5.21 10.26 3.73
15 106.29 4.38 24.29 3.76
16 100.48 4.38 22.97 3.55
17 122.43 4.79 25.56 4.33
18 107.37 4.79 22.42 3.8
19 97.2 3.96 24.58 3.44
20 91.23 4.55 20.04 3.23
X 103.02 4.63 22.42 3.64
S.D. 9.71 0.42 2.89 0.34
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsmau
RTansw/arTua)

1 83.80 9.79 15.13
2 78.67 18.63 13.63
3 70.78 19.14 11.91
4 80.90 16.27 10.58
5 74.03 19.53 11.91
6 82.31 13.27 11.95
7 68.24 15.50 12.13
8 66.09 8.83 13.90
9 70.64 14.26 11.78
10 75.61 11.63 13.78
11 77.60 8.77 13.22
12 74.62 14.82 9.60
13 67.15 16.79 9.68
14 67.44 20.26 9.29
15 74.84 15.16 12.73
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 72.65 16.36 10.65
17 65.62 23.45 9.17
18 80.65 13.34 13.27
19 85.26 10.02 13.96
20 77.36 11.15 12.98
21 70.95 15.63 10.12
22 67.54 16.62 10.15
23 70.32 10.21 12.35
24 74.15 16.98 13.87
25 77.36 14.78 13.86
X 74.18 14.84 12.07
S.D. 5.72 3.80 1.73
C.V. 0.08 0.25 0.14
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

1 69.39 23.82 10.38
2 78.17 9.43 11.13
3 74.75 18.36 10.42
4 74.67 11.84 10.79
5 72.67 19.77 10.52
6 63.61 28.91 10.19
7 70.00 17.67 10.83
8 78.26 11.04 10.25
9 78.57 12.01 10.27
10 69.77 15.68 11.99
11 76.97 16.33 10.70
12 70.77 12.57 10.19
13 66.21 19.80 12.63
14 71.15 14.23 10.09
15 78.29 19.80 10.78
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 70.89 15.54 12.93
17 71.64 13.06 13.88
18 69.41 24.78 13.98
19 66.35 16.25 11.95
20 70.96 15.00 13.75
21 73.42 14.65 12.65
22 80.48 10.34 13.78
23 63.04 24.02 12.98
24 73.75 18.97 13.36
25 70.82 9.75 11.74
X 72.16 16.54 11.68
S.D. 4.65 5.09 1.39
C.V. 0.06 0.30 0.15
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

1 68.82 22.19 11.41
2 68.85 24.61 10.30
3 48.60 48.16 7.45
4 78.53 13.56 14.10
5 70.45 19.70 13.52
6 68.54 19.63 11.14
7 57.92 28.16 9.36
8 70.64 17.24 12.09
9 75.37 14.43 15.03
10 74.50 13.00 14.21
11 86.56 3.23 16.41
12 71.80 18.03 10.87
13 64.31 22.38 11.74
14 71.18 4.06 12.43
15 70.07 24.82 9.69
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 78.08 10.56 10.08
17 68.16 20.06 9.64
18 84.28 10.95 9.01
19 67.05 22.41 9.15
20 68.47 20.88 8.41
21 71.32 24.62 7.89
22 68.97 22.56 8.29
23 66.82 25.10 11.69
24 70.64 10.23 10.65
25 65.41 24.61 14.27
X 70.21 19.41 11.15
S.D. 7.52 8.95 2.39
C.V. 0.10 0.46 0.19
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

1 58.08 28.22 13.32
2 50.72 34.38 12.85
3 66.78 26.71 15.50
4 60.93 37.54 13.19
5 81.31 10.82 10.29
6 78.74 10.63 11.35
7 68.91 22.10 13.22
8 64.00 17.00 14.07
9 65.02 18.48 15.83
10 87.35 6.34 12.31
11 66.77 23.00 7.06
12 61.51 29.34 14.41
13 73.06 18.39 15.74
14 71.60 18.83 12.44
15 64.60 28.02 12.26
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 66.07 22.04 9.39
17 69.75 23.81 5.65
18 66.04 18.63 6.98
19 65.38 10.19 8.61
20 80.78 23.24 7.64
21 74.03 33.41 9.61
22 65.32 24.89 9.94
23 84.21 21.45 6.34
24 52.63 12.67 7.47
25 55.36 24.68 9.51
X 67.96 21.79 10.99
S.D. 9.39 7.89 3.10
C.V. 0.13 0.36 0.18
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

1 59.87 29.32 9.48
2 66.44 30.14 9.40
3 47.23 46.49 11.58
4 41.90 49.85 12.12
5 41.10 54.60 11.71
6 50.35 36.71 13.50
7 47.73 42.17 5.43
8 63.29 26.58 5.10
9 55.95 33.26 10.57
10 52.94 32.65 12.88
11 78.43 19.05 14.83
12 59.00 34.33 11.90
13 61.10 25.07 10.38
14 59.82 33.43 8.73
15 59.07 28.68 3.59
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 53.74 35.41 3.14
17 55.64 37.01 4.41
18 60.20 26.98 28.23
19 57.01 18.79 3.51
20 54.09 36.09 3.71
21 76.82 42.91 35.62
22 51.40 47.13 4.25
23 34.77 46.13 3.12
24 58.74 18.63 26.96
25 60.51 39.07 3.16
X 56.28 34.82 10.69
S.D. 9.80 9.72 8.41
C.V. 0.17 0.27 0.24
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)
1 89.29 15.16 8.01
2 81.96 14.97 13.15
3 76.50 18.89 10.84
4 74.37 19.54 8.56
5 67.38 13.72 13.55
6 72.46 17.63 9.73
7 83.73 12.86 10.64
8 75.66 12.95 12.69
9 69.56 16.81 11.98
10 72.98 14.95 14.97
11 70.43 18.67 9.13
12 69.13 14.46 8.98
13 74.23 13.27 12.67
14 70.46 13.13 10.65
15 78.61 16.74 12.65
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waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 80.04 15.66 15.81
17 89.84 15.88 12.65
18 77.41 17.92 12.78
19 75.03 15.63 11.21
20 74.13 19.06 19.99
21 82.67 18.63 14.02
22 74.44 16.62 12.45
23 76.19 24.94 12.09
24 70.41 16.38 11.98
25 80.59 15.14 11.01
X 76.30 16.38 12.08
S.D. 5.92 2.70 2.54
C.V. 0.07 0.16 0.23
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M3197 n.16 Nﬁ‘l’lﬂﬁ'@‘ﬂﬂﬁﬁ%ﬂuﬂlE)\‘llﬁ’é]ﬂ‘llu"lﬂﬂﬁ'lﬂ ﬁmmﬁaiau 12 5oUADUIN

waii Wefdudmsden  wlesiudilaendada AT
(%) (%) Tumsau
ATanswaa Tug)

1 80.25 20.06 10.16
2 69.78 13.08 9.43
3 65.63 20.31 9.31
4 76.68 31.80 12.03
5 68.64 25.09 8.22
6 74.79 20.73 10.45
7 75.31 14.26 12.65
8 70.49 19.74 11.79
9 75.63 14.44 10.98
10 68.65 25.61 8.87
11 76.79 13.79 14.65
12 74.65 15.01 10.66
13 78.65 20.98 9.65
14 71.54 19.67 13.61
15 72.06 17.41 10.09
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Y o { < 1
ﬂ]ﬁ]ﬂﬁ .16 (Fif:)) Waﬂﬂﬁ'ﬂ‘uﬂ']'iVINTu“ll@ﬂlﬁﬂﬂ*UuTﬂﬂﬁN NANWIGITOV 12 SOUABUIN

waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 66.42 12.06 7.65
17 70.61 13.64 13.61
18 67.31 10.86 15.23
19 84.62 7.15 13.07
20 64.06 16.55 10.32
21 65.35 18.68 11.64
22 61.98 4.41 8.21
23 74.05 30.28 15.55
24 84.55 15.12 10.01
25 66.54 31.13 10.01
X 72.20 18.07 11.11
S.D. 6.05 6.92 2.20
C.V. 0.08 0.31 0.27
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M319A .17 Nﬁ‘l’lﬂﬁ'@‘ﬂﬂﬁﬁ%ﬂuﬂlE)\‘llﬁ’é]ﬂ‘llu"lﬂﬂﬁ'lﬂ ﬁmmﬁaiau 16 5OUADUIN

waii Wefdudmsden  wlesiudnlaendadia AT
(%) (%) Tumsau
ATanswaa Tug)

1 74.92 14.24 12.03
2 71.32 21.88 9.85
3 72.54 16.06 13.55
4 70.45 13.71 15.71
5 67.11 26.17 10.11
6 70.13 20.66 12.67
7 73.23 19.69 12.60
8 71.36 20.67 10.89
9 72.63 18.72 10.06
10 73.34 20.56 12.27
11 68.40 22.59 9.83
12 67.34 21.76 8.32
13 70.04 19.46 10.79
14 72.69 18.84 10.99
15 73.59 16.74 10.06
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ﬂ]ﬁ]\iﬁ n.17 (Fif:)) wa‘wﬂﬁ@‘um’;‘mmummtﬁ@mumnmq NANWIGITOV 16 OUABDUIN

wai alosudmsten  wesifuduldenanma ANUAINITD
(%) (%) Tumsihau
@Tansuw/a2Tu9)

16 83.56 16.70 12.37
17 65.32 14.62 6.54
18 77.65 8.15 14.7
19 63.10 20.65 9.74
20 66.51 12.41 9.12
21 88.63 27.94 8.31
22 69.48 9.11 8.05
23 70.04 9.52 6.72
24 60.05 20.64 8.57
25 69.23 28.96 15.02
X 71.30 18.41 10.75
S.D. 5.87 5.41 2.45
C.V. 0.04 0.29 0.20
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M3190 n.18 Nﬁ‘l’lﬂﬁ'ﬂ‘ﬂﬂﬁﬁ%ﬂuﬂlE)\‘llﬁ’é]ﬂ‘llu"lﬂﬂﬁ'lﬂ ﬁmmﬁaia‘u 20 OUAOUIN

wai nlesudmsten  wefidudnlaenaama ANUAINITD
(%) (%) Tumsihau
@Tansuw/a2Tu9)

1 77.84 14.43 15.84
2 66.00 24.92 14.08
3 57.72 31.99 11.95
4 75.88 16.58 14.43
5 62.29 25.25 12.59
6 65.57 26.32 10.66
7 69.27 24.96 11.03
8 70.68 19.63 8.65
9 72.09 20.01 9.84
10 67.74 23.71 11.36
11 64.13 23.65 8.64
12 65.39 20.02 9.96
13 70.08 21.56 10.08
14 64.40 25.25 9.36
15 67.41 23.78 9.89
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wai alosudmsten  wesifuduldenanma ANUAINITD
(%) (%) Tumsihau
@Tansuw/a2Tu9)

16 79.61 7.56 16.43
17 70.32 24.31 5.12
18 65.44 16.07 4.61
19 86.62 26.64 3.35
20 62.41 29.03 5.10
21 66.14 25.53 6.06
22 50.19 32.11 22.56
23 51.65 16.13 24.97
24 64.31 7.5 2.81
25 85.65 38.85 6.89
X 67.95 22.63 10.65
S.D. 8.68 118 5.39
C.V. 0.12 0.31 0.32
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3199 n.19 Nﬁ‘l’lﬂﬁ'ﬂ‘ﬂﬂﬁﬁ%ﬂuﬂlE)\‘llﬁ’é]ﬂ‘llu"lﬂﬂﬁ'lﬂ ﬁmmﬁaia‘u 24 SOUAOUIN

wai alosudmsten  wesifuduldenanma ANUAINITD
(%) (%) Tumsihau
@Tansuw/a2Tu9)

1 62.41 27.24 14.66
2 68.29 24.57 10.78
3 69.37 21.62 11.37
4 65.35 26.44 12.63
5 57.27 24.24 13.69
6 59.09 30.47 8.84
7 60.73 25.61 11.45
8 56.74 28.09 8.06
9 66.60 24.02 10.85
10 70.68 19.63 8.65
11 72.09 20.01 9.84
12 67.41 23.78 9.89
13 66.15 16.79 9.68
14 62.44 20.26 9.29
15 67.07 20.12 12,37
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wai nlesudmsten  wefidudnlaenaafma ANUAINITD
(%) (%) Tumsihau
@Tansuw/a2Tu9)

16 82.85 20.65 17.48
17 60.48 49.62 5.31
18 55.14 46.03 8.31
19 41.71 20.31 20.64
20 87.61 20.71 30.72
21 59.51 19.59 4.63
22 58.01 18.31 6.01
23 67.82 19.73 2.64
24 63.79 35.61 4.98
25 64.98 17.21 1.64
X 64.54 24.82 10.57
S.D. 8.88 8.19 6.02
C.V. 0.17 0.38 0.30
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3 o A <3 [
ﬂﬁNﬁ .20 Nﬁ‘l’lﬂﬂ'ﬂ‘ﬂﬂﬁ“ﬂ%ﬂuﬂlE)\‘llﬁﬁ]ﬂ‘llu"lﬂalﬁﬂlu NANUIGITOV 8 TOUADUIN

waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

1 71.43 13.46 12.78
2 76.03 15.22 10.08
3 84.51 14.73 16.93
4 73.41 15.93 14.53
5 71.73 15.02 12.74
6 75.68 12.03 15.78
7 77.60 12.77 13.22
8 74.62 14.82 17.60
9 70.15 16.89 19.98
10 71.84 16.27 19.29
11 74.04 14.36 12.73
12 81.65 14.06 17.72
13 74.79 16.73 15.45
14 75.31 14.26 17.65
15 70.49 14.74 14.79
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ﬂﬁNﬁ .20 (Gifz)) wa‘nﬂﬁ@‘umsmmummﬁanmumiwm NANUIGITOV 8 TOUABUIN

waii Wefdudmsden  wlesiudinlaendada AMUEINTD
(%) (%) Tumsau
ATanswaa Tug)

16 89.91 16.49 16.13
17 80.31 17.21 18.95
18 79.32 18.34 18.46
19 82.64 16.61 17.13
20 84.05 13.12 19.46
21 79.13 17.01 18.64
22 80.62 25.94 16.91
23 70.13 17.45 16.49
24 86.19 16.94 13.94
25 71.42 15.31 15.62
X 77.08 15.82 16.12
S.D. 5.53 2.64 2.53
C.V. 0.07 0.17 0.19
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ﬂﬁNﬁ n.21 Wﬁ‘l’lﬂﬂ'@‘ﬂﬂﬁ“ﬂ%ﬂuﬂlE)\‘llﬁﬁ]ﬂ‘llu"lﬂalﬁﬂlu NANWIGITOV 12 5OUADUIN

waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

1 81.83 10.61 23.19
2 73.80 12.18 18.14
3 74.22 16.43 22.56
4 68.56 37.05 13.94
5 73.75 16.45 17.67
6 69.30 23.23 18.56
7 72.65 15.69 14.62
8 75.31 14.26 14.05
9 70.49 19.74 13.65
10 75.63 14.44 15.98
11 74.68 22.03 15.78
12 77.64 18.77 13.42
13 74.92 14.82 17.66
14 71.05 16.89 19.08
15 69.99 22.14 15.52
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3 o 1A <3 [
ﬂﬁNﬁ n.21 (Gifz)) Wmﬂﬂﬂ'ﬂ‘ﬂﬂﬁVINWu“UENLﬁ@ﬂGUMWQGlWQ,J NANWIGITOV 12 TOUADUIN

waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 88.94 38.61 15.61
17 74.31 5.34 13.96
18 89.96 9.63 8.31
19 66.23 6.61 7.51
20 65.71 35.99 18.45
21 88.41 5.93 17.60
22 78.64 35.91 18.37
23 78.84 36.81 9.54
24 70.43 6.23 18.43
25 80.63 7.77 19.34
X 75.43 18.54 16.03
S.D. 6.56 10.66 3.82
C.V. 0.15 0.57 0.20
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ﬂﬁNﬁ .22 Nﬁ‘l’lﬂﬂ'ﬂ‘ﬂﬂﬁ“ﬂ%ﬂuﬂlE)\‘llﬁﬁ]ﬂ‘llu"lﬂalﬁﬂlu NANWIGITOV 16 5OUADUIN

waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

1 69.31 30.15 11.90
2 74.85 21.01 22.99
3 74.31 16.08 20.62
4 69.28 22.03 15.74
5 80.02 17.75 21.78
6 74.62 14.82 17.66
7 75.05 15.83 19.18
8 73.33 19.39 12.81
9 71.36 20.67 10.82
10 73.41 23.93 15.53
11 74.79 20.73 15.45
12 75.31 14.26 17.65
13 67.41 22.18 12.89
14 67.15 16.69 10.68
15 70.98 16.03 14.75
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ﬂﬁNﬁ .22 (Gifz)) Wmﬂﬂﬂ'ﬂ‘ﬂﬂﬁVINWu“UENLﬁ@ﬂGUMWQGlWQ,J NANWIGITOV 16 TOUADUIN

wai alosudmsten  wesifuduldenanma ANUAINITD
(%) (%) Tumsihau
@Tansuw/a2Tu9)

16 87.63 22.61 16.37
17 75.82 34.61 34.52
18 72.34 24.31 8.14
19 88.63 29.64 14.55
20 61.84 20.31 10.53
21 89.64 22.64 21.31
22 62.61 29.84 10.06
23 87.13 20.09 24.05
24 88.15 13.64 14.65
25 63.91 25.84 12.65
X 74.75 21.40 15.89
S.D. 8.11 5.45 4.65
C.V. 0.11 0.25 0.25
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ﬂﬁNﬁ .23 Nﬁ‘l’lﬂﬂ'ﬂ‘ﬂﬂﬁ“ﬂ%ﬂuﬂlE)\‘llﬁﬁ]ﬂ‘llu"lﬂalﬁﬂlu NANWIGITOV 20 5OUADUIN

wai alosudmsten  wesifuduldenanma ANUAINITD
(%) (%) Tumsihau
@Tansuw/a2Tu9)

1 79.23 25.13 16.14
2 69.68 26.17 25.31
3 72.06 21.32 19.75
4 69.75 25.29 19.56
5 80.93 16.15 22.55
6 74.79 20.73 15.45
7 75.31 24.26 17.65
8 60.73 25.61 11.45
9 56.74 28.09 8.06
10 72.06 21.32 12.75
11 69.75 25.29 16.56
12 67.41 23.08 10.89
13 64.15 16.77 9.68
14 67.44 20.86 12.29
15 68.66 24.63 16.34

125



3 o 1A <3 [
ﬂﬁNﬁ n.23 (Gifz)) wa‘nﬂﬁ@‘umsmmummﬁanmumiwm NANWIGITOV 20 TOUADUIN

waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 75.21 38.65 20.64
17 76.72 28.94 6.79
18 74.02 29.13 15.98
19 74.64 26.07 7.51
20 72.62 26.39 3.68
21 75.52 36.54 25.86
22 70.32 27.94 30.01
23 69.99 28.94 13.67
24 72.75 29.13 11.36
25 72.83 28.97 15.25
X 71.33 25.81 15.40
S.D. 5.37 5.08 6.37
C.V. 0.07 0.24 0.22
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ﬂﬁNﬁ N.24 WANATDUNITNINIUY ﬁlﬁ@ﬂﬂlu1ﬂiﬂi‘g AMUGITOU 24 5OUADUIN

wai alosudmsten  wesifuduldenanma ANUAINITD
(%) (%) Tumsihau
@Tansu/a2 1)

1 70.78 23.26 25.14
2 62.50 32.56 16.60
3 73.61 22.18 15.91
4 76.70 20.30 19.68
5 56.13 40.56 21.45
6 60.73 24.01 11.45
7 56.74 18.02 9.66
8 66.60 24.02 10.85
9 70.68 19.63 8.65
10 72.09 20.01 9.84
11 70.68 19.63 8.65
12 72.99 21.03 10.74
13 67.40 25.78 9.83
14 66.05 16.79 11.68
15 70.62 24.96 13.45
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ﬂﬁNﬁ .24 (Gifz)) wa‘nﬂﬁ@‘umsmmummﬁanmumiwm NANWIGITO 24 TOUADUIN

waii Wefdudmsden  wlesiudinlaendada AT
(%) (%) Tumsau
ATanswaa Tug)

16 52.51 4531 25.54
17 70.98 42.58 17.13
18 75.01 31.64 4.45
19 54.16 34.03 38.96
20 78.16 2433 13.91
21 79.88 23.65 14.06
22 54.61 41.51 10.10
23 81.37 28.03 11.67
24 62.01 29.64 24.13
25 75.61 40.96 11.17
X 67.94 27.77 14.98
S.D. 8.46 8.57 7.44
C.V. 0.12 0.31 0.29

128






AIDENINMIAIUIN

) a A d = d A a U
1. msamuramidszansainmsien iesiduanasnfania nazauainise

Tumsiau

1.1) dszansammsien (%)

o a diinaldeniieniien'ld ()
Yszansammsden = Fas 3 7 % 100
rinasniNenNaviua (n.)

[ 44.5 (1)) ]
= 53.1 () J 100

4

= 8380 uleSiFud

<3 a
1.2) nlesiFumilaonandig (%)

X o A A Aa g

Wil asniwennaanie (n.) 1
Y 9
Wninlaeniennaviua (n.)

[ 52(n.)
% 100
53.1(n.)

00

J I J (A a 9
Wosiuanlasnaania

S 3 o
9.79  nlosHua

1.3) anuaisalumsma (0 lansu/a 1u9)

Y v
Thwinulaeniennionld (nn.)

ANVAITD UMY =
g ¥
nan ¥ lunslennanua (¥

b [ 44.5 (1n.)

10.59 St d <30

= 1513 nlandwanTug

130



o da
< MIMUIUAITHIAAAIIAING TN

) A A A
Yoyainsesilenilasniien

SN UAT04 (P) 35,000 V1N
Sameniile 6) 20 %
yaf1n (D) 10 %P
Anuasalumsiau 16.12 Alansuaesa Tu
YAAIHIN
S = 0.1xP
= 0.1 x 35,000
= 3,500 LN
AudeNsIA
D = (-5 = (35,000 - 3,500) = 3,150 1N
L 10
andelone
oc= P*+S i = [_35.000+3.500 jxp3 =380 UM
2 2
MAuNUA
FC = D+0C = 3,150 + 3,850 = 7,000 1IN
SnualisasaTas st 300 VN
auduiiums19inses 1 AU

1NUIU 24 Waoll tag 8 W luene Ty

A lulih =7 /A ladag
waanu Tnihnld = 009 nladad.slug
AN395NHINAY = 10 VIN/IY

131



ANDUTINY (W) = 300x24 = 7,200 Al

a'lvih (8) = 009x7x8x24 = 12096 1Al
A11795H1 (M) = 30x24 = 720 /Al
Aunuuilsiu (Vo) =  W+E+M

= 7,200 + 120.96 + 720

= 8,040.96 vl
AUNUIIM (AC) =  FC+VC

= 7,000 + 8,040.96

= 15,040.96 vl
$931M135U9 (H) = ) 11/n Jansu
Tu 1 Ihase9riiau = 192 T3
onulasniion e = 1612 Alansu/aTug
qauannindenalaonienla = 3.073.92 nlansy

Y
2.1) 99AuNU
BEP = FC

H — (VCperkg)

7,000
15— (8,040.96/3,073.92)

565.19 nlansu/l

132



2.2) szoznalumsaunu

Pa31MIsude 5 vnlansy lu

PBP

1% 518l ¢

5x3,073.92 = 15,365

AC
p

15,040.96
15,365

0.97

133

1Al

=2}






\ 2 \\ :
o YT
o “("I-‘ . o |gl¢ E
/AN = |5z >
‘ RN/ /) e JHHHE

02

nssumans
uladsivuenatgys

AMEQO

110

135




OOMZ{ C@Rdcwm_ﬂdc@_ﬁv@waﬂ
TANRRIRLIY, ALnLeg nepLLeLi
ehite - sunzupoin fiveej
tffgUuUrmeLeRU{M{BUIRLBLRUELIIL T veeof
m&ErE_AthPt W%EE ﬁ...w
g
fenLg RBIRLIC Bhr eLik tunLe wig
l L0JWY 00%5S 0GZX007X005 L] l
| Z03FWY 00755 0GZXLZIX005 TOTELEED] 7
Z E0JWY T0ESNS LIXLAX0E ugpiemnec i £
Z 70IWY 00%SS 9LX00EXIL I [l
l S0IWY 70ESNS/00%SS 001X9ZX6% uefui S
l 903NV 00%SS GLX971X8| UoERe LB 5
9 LOIWV 00%SS 09X5X89 spugty L.
l 80JWY NZ/SS 0SX8LX0S Lhe.re p 8
| 60NV JSYS 0GX0ZX05 S 5
L 0LIWY J5%S 0£X005%0¢ HLKIRLE N 0l
J LLAWY 00%SS 0EX00SX0€ Gprit T
14 LAWY 00%SS 09X00SXZL [T EE T 7
¢ ELINY 00%SS 05X007X0€ Fecpenynid £l
| LAWY 70€SNS 00EXELX08C nirecsLogh Yl
| SLIWY pJepuejs urg (6U Gnpubnge =)
| 9LINY pJepueys urg (B0 PR QUTM oY q,
| LLANY pJepuejsg urg Lsu B puinypy I
| 8LIWY pJepueys ur g TeEL C BT o
| BLINY pJepue}s ur g Ter 1 BT R ol
| 0ZIWV plepuejs ul ¢ tot L Bi 0z
l LZAWY pJepue|s VEOLHLMALE \Z
| 2ZINY plepuelg VO ENLMALE 77
14 E£ZIWY pJepueys uges ty €2
LAWY pJlepuejs Wit/ pong w7

136



S| o

uemiu @W?E@ﬁv@%@.

0Ll

nuengeg ALBLEWLR
frivee
tfift QUUbMALERUIM{BUIRBLRULLUTE wiop
=4 n =4 -~ n < N
LVRLBNMELEUEBERTUY Bye
& b
nELy _ 1 _ bht _ WL LLuALE _ Wig
[ [ 00758 [ 05ZX007X005 e |

$£x0%7%0%71

007

T
Il

091

I R e e et e o

06¢

137

0cl

08l




1=

COdNY

(LruikuinLrtl

ugMiueEtive[LreLuel
w W -.V

NLEMACR
Liks

Gl

En%:ns:_.

v

s guurrnaLepog

RIBRIRBLRUELUTE

1nr Cmc.ﬁ

L nmk 26 LUBY Z.rﬂ.w

EYPLBEEULBELRTOY el RUL

& e e nagif

HCHLS [ TR LIRLITA [T [ BLLL [ ung

| | Z0InY 00755 [ 0SZXLZLX00G | z
—
NO
-

—n . —

06l

0%¢

W
FEXQEX0ET—

138



@._W_y QEINY -

Cmm:_ @W?E@?vmwg

Ll

frnges AepLEBLI
- whhn nuivee s
W?EMG&w.ﬁF_.wW&wﬁw@r»_m\«.@rm;mr_\p; Uit e
CVRLBMEEULBLRBY — —
3 it
HLnLg [ MLRLIRLITH | [ BLA cLunLe |
z | £0IWY | | LZXLIX0E Sopunig g |

!

Le

139



@ 703NV —

Cmmdcmm?ﬂcm—ww@wg

Ll

nLtngeE HLBLLBLIE
. uee
W:E,macw;nurwwawﬁwcsﬂma@rw;w:‘.; acew
typLEneLULBLRmY Bye
2 nopifi
fLALe | UIRUIRLITH [ BRL | B LLURLE [ ung
z [ 703NV [ 00%5S [ SIX00EX01 ToeRLORT |
\ \
¢ <
\ \
\ \
> )
7 7
L
\ Y
\ \

140



GOIWY ueHiueELIUe[LOLYI
TLVIRBIRLIEI nitnges

!

nepLewL
i oo fi
EMMIBUPNMLLERB]M{BUIRBLBULLUM aLLeh
LBRLBNLEULBERIBY BRE
7 nagif

[ T TUTROIILTH I TIONLE [ ung
[ S03WY | vojek |

¢

001

141



TUATRRIRLITY

[ 90IWY
=

Cwchmm—icw?vmwcd

Ll

5
X/
¢ hfo

nLenLeg ALpLEBL
Wi cwngupacn nee
JUURHELLERBI M UUIRVBLAUWELWTE sk puee teny ey
wgbr_@—mmwcnmmna& L-T00PTRO9LSTT oue
z whAn 3 nagif
MCALE [ TUHRRIALITH | [T | BLIR | cLunLe [ une
| | 903IWY | 0075S | SLX9Z1Xg) | usjekegly | 3

Sl

I
) PP

120R%

9¢1

%4 BY

142



@W LOIWV

URHTUGB[LIUG[LEREU]
W w -.V

bl

ML O nepLewLn
. a futnuee fi
EMNMIBUEMALERUIM]UWIRULAWELKTE steBh
msmrtzwaﬁtmuaa i
MU [ TULRRIGLILW | [Zn [y cLupLe
7 | LOINY | 007SS 09%5x99 apegey

09

U

L
-

143



@ W 80y

cmw:cow_ﬂcwﬁv@wg

Lil

?;:wcw :ﬁmr:&r:
whAd tuntugnin nuee

elifis QoUPrMALERUM{ULIRBLRULLUIL [CrTTE weeui
TR B ~ < ,

LUPLMNMLLULBERTBY sl Bys

# ® it sungugeun 32&._.@

neng | TLLIRDIRLILA | bot [ BLiL | tLuALe [ ung
Z | 803NV | NZ/SS | 05¥BLX0S | Lretoy |

e

L&

G 1.

9 7

144



P [y 603NV UGHIUGR[LIUC[LbELYI L]
1@ _\—\ MUIRLIRLITH JFW—AWGW nepLevLn
nhfie tunzugnin mivee
W?E\mccvﬂnprmwmw:wcgswrarﬁmr:a el yuee teBy [T
LWRLBIELUEBERTRY il ane
& s suntugnLn :aw_\w
MCHLE [ MRLIRLIY | 778 | Bl [ LLunLe | ung
| [ 603NV | 254S [ 05X02X05 [ o g |G

145



&

0LIWY

UeMiuGE([tiUQ[LREELI
W w b

2’

nnpLIRLIeU ;_.vzw@._m nepgLewLr
mhfin  gungupein frivee
a
W?EMGG»RPrwmﬁwﬂwcgdamrasnmrﬁn sk v LR sLLy
CBLBLMMEEULLERTBY 1405L511 UL
4 MR ganpugec fepif
nenL [ TUUIRRIRLITH | Une [ BLIL [ LLUnLL [ ung
| [ 0L3WY | 3545 | 02X005X02 | Esse g [ o

0¢

146



@W W

UBHIUBE[LIUB[LIELYI

HLAMAQR
P 4

'l

nepLesLn

e fuis JUUBTELLERBRIT[BUWIRLBLRUWELKTE
® ~ 4 ~ <

i

= T
:::Comﬁ

sk

g

CLEWH

[z

LBRLEMEEUL LRI ic
g i Rk
HLILY | UL | Bor | eLi [ [ uns
[ LL3WY [ 007SS [ 05X905%09 W
> 2
1 7 2
1 < <
b=

4

W,

!

05

147



@ LAWY o

uepiu Dw_.n:_@_.nv@wcw

ALEfL R
Lahd

¢l

neoLLeLn

¢ fLis QUUBPMALERUI [ BUIRULAWELKTE
- ~ = ~ <

fvpLireeucpe sy [
MLALE [ MLLILUIRLILL | Boe | wLi £LURLE [ un
Z | Z13WY [ 00%SS | 09%005%21 [ o [

4

0l

o
A4

09

148



&

LAWY

(LILILIRLIE M,

C@Rdcmm_ﬂcm_.;@wg

mLenees
- i 4

‘il

3-_..::\::

wthith  gungupeLn LLIURE M
Ww:a \mccvzprwm@wﬁwaer_m%rmcrm:r; ik wwseu (Y
mgcrmﬂmwcc&muzu@ Fs...
:QF_‘MA
_ TUTRRIGLIEU _ e _ [ LLunLL _ Un
Z | EELT | 00%SS | RIS |«

0€

09

149

00¢




&

TLIWY

TR RIGLITA

uemMiu @W—Scw—ﬁw@..mug

nLsnses
Lahs

gl

_:L,.w—.r_y::

- suncupRLi fniiues
WFE\MGG@RF_.WWGHSH@SS\%rmSmrSR Ok epoe ey [T

LVRLBMELULMERBY Lot Bye

& hd PO wSTm_

nLnLe | TIRRIRLILH | [ [y [ LLURLL [ ung
| | 713N | | 00EXEZX08Z | i grozeioed [
N wJ

wJ

00¢
]

150



D ATATAATATA &
e )
9) P LCLLCCECMMIMNG (v
RIS
A& —F




NSl - Ununay 2 wW.engines

HIUNDLS ssndnccgiidauwaurwusa 6063
) WALMUNGIBHU
Friction Stir Welding of B Mtwae Jjuminum Alloy Rolled

and As t Mg-Si Alumintesm Alloy

uaTTALTUAS

Racovery of Lube Ba

WLNINSSOUOMUSRON

elopment of a Se

Jumswe
A spring - ndvanced high stréngth steel grade JIS f in V-bending die

LB
SHNIANOA0UIRSOMNIUAOUENAZ0

Study and Testing of a Lotue 8

WUE auUU LhE

A TUNNEOENSOUNND

vty 3 Bua s

of Banana Crisps

SOGULOTIWAG LoEMS RaFouUnSawWaLTESIALIAYOO

and Concrete Containing

Propertios of Borassus

e Kitivaphan Pt

152



msuiruindoouoniudonidonivdniudn
Development of a Semiautomatic Peeled Taro Machine
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Abstract

This research was to develop and test the performance of a Semlautomatic Peeled Tare
Machine. As this methodology comprising about: 1} Design and fabrication of the machine,
that consisted of the 5 parts: A, a steel structure of 400x500x300 mm., B. peeled chuck unit,
C. peeled blade unit, D. a 0.5 HP, 220 V, electric motor, E. supporting unit. 2} Test and evaluation
of the machine performance for the controlling were taken, The 3 control factors were cultivar
{Hom), grade {small, medium, large) anc peeling speed (8, 12, 16, 20, 24 rpm). The evaluated factors
were peeling efficiency, shell remain percentage, capacity. 3) Analysis of engineering econormic.
Then the result indicated that suitable working condition at 8 rpm presented the maximum

efficiency and capacity for small, medium, large grade 74.1825.72 %, 12.07+1.73 kg/h,

' irfmeseeTrtmnssnnens a s sandedomnhadadsrmeeadiyyd
f pwrsiviedaminierinonsaanees sasinnsnmand swymerdee luladimanratnn?
' bz inisingtamignainssa nengrandgramnas snvivendvmmiutatsmseadan3
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76.30£5.92 9, 12.08+2.59 kg/h and 77.0845.53 %, 16,1242.53 ke¢/h, respectively. Which higher
than operated by tabor approximately 2 times. (Worker skilled 8.814.33 kg/h). Engineering economic

analysis revealed that renting the peeler at the rate of 5 baht/kg would give break event point

404 54 kg/year and payback in 4 month.

Keywords: Peeler Taro Testing
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Determination of Taro Texture by Mechanical Method
Andund wyysl', afivad guisn’ uss aawie guasn'
Sakkarin Nuncom®, Apirom Chumeka’ and Daihathai Chumeka'

Abstract

This determination of taro texture by mechanical methad had the cbjective to study the taro texture (Hom
cultivar) for used the standard data and design criteria of taro shell peeling machine. The controlling parameters
were 3 sizes of Hom cultivar as large, medium and small. The determining parameters consisted of wedght,
average diameter, molsture, rupture force, deformation at rupture force, firmness and ultimate strength were
evaluated on penetration test by Universal Testing Machine (UTM) with puncture probe (6mm diameter) and usad
testing velocity at 25 mmimin. The experiments showed the taro size significantly affected deformation and
firmness at 5% significance tevel (p=0.05). The large, medium and small size had average diameter, weight and
moisture 109.424.0 mm, 1.022.3273.6 g. 62.724.6 %, 86.522.9 mm, 53542352 g, 63.2£3.4 % and 73.622.9 mm,
380.7£45.3 g, 65.7+3.7 %. respectively. The taro properties in term of rupture force, deformation, firmness and
ultimate strength of the large, madium and small size presented 103.02:9.71 N, 4.6320.42 mm, 22.42+2.89 N/mm,
3.64:0.34 Nimm’, 100.16:6.21 N, 5.29:0.67 mm, 19.1522.05 Nimm, 3.54:022 Nimm® and 93.50£22.08 N,
5.22:0.54 mm, 18.73£1.47 N/mm, 3.45:0.35 Nimm’, respectively.
Keywords: Taro, Texture, Mechanical method
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Universal Testing Machine (UTM) fluananssnssran (suradusdiuaudnas 6 us) Wamudeamimaseui
26 3. wansAnEInLd surasesnadien Tandnasesnisdnugl usranmuviuiie etreildnddty
wafidiisedy 5% (p<0.06) Wensuralug) nae uanidin fauadunugudnarseieesss vl uszpandu
il 109.424.0 3030, 1,022.3:73.6 N, 62.744.6 %, 686.5:2.9 141, 53541352 N, 63.223.4 % UAL 73.6:2.9 un.,
380.7:45.3 0., 65.7+3.7 % mindy Aifedudasaaiien Jeuanilugmuseunnin nawdeugy Al
uaranufusareailen 391 uadenswrnlugl nans uasidin TAvinAL 103.02:0.71 Rk, 4.63£0.42 3se.,
22.42:2.89 Tndfumn., 3.6420.34 Tadfunn’®, 100.16:6.21 Doy, 5.2920.674u., 19.1522.05 Tfusi., 3.54:0.22
fafunnsuar 93.50222.08 oy, 5.2220.54 ., 18.73¢1.47 Todfun., 3.4520.35 Hofunns’ mudadu
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