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Summary

| . Title

Development of an Integrated Working Machine for the Pacific saury

Kwamaegi Processing

Il . Purpose and Need of the research

1. Purpose of the research

O Development of an Integrated Working Machine for the Pacific saury Kwamaegi

Processing

O Development of a Machine which removes the back bone including the head from

the Pacific saury Kwamaegi

O Development of a Pacific saury Kwamaegi processing Machine which consists of
units of saury inputting, filleting, fingering, tail cutting, conveying, washing,

PLC control, and power supply.
O Development of a drying and hanging equipment handling 20 sauries in a time.

O Presenting the invention principle of the machine which has the function of

filleting a saury into two slices attached to the tail.
O Enrollment of the developed machine as an industrial property.

O Designing a simple and low price machine so that it can easily be used in

Kwamaegi producing farms or in fish processing companies.

O Automation and labor reducing in the Kwamaegi producing industry by means of

technology transfers.

O Increasing the income of the fishermen and improving the Kwamaegi producing

work environment.



2. Need of the research

O Technical aspects
Labor reducing in the Kwamaegi producing work at fish farms and companies.

Necessity of a simple and low price machine which do filleting, washing, drying, and

hanging the saury successively and simultaneously.

Making it easy to after treat of removing the fishy smell by hanging 20 half divided

sauries in a set.

To establish a new technology invention of labor reducing machine and to get a

patent.

To overcome the disadvantageous climate and establish all weather Kwamaegi

production system.
O Economic and industrial aspects

According to the promotion of Kwamaegi consumption, the consumption of

vegetables, seaweed, sea tangle, laver, and so forth can also be speeded up.
Serve to Kwamaegi-related industry development and employment.
The machine purchasing cost can offset manpower cost.

Labor shortage problem can be solved by using of this machine.

lli. Content and focus of Research

The chief content of this research was mechanization of Kwamaegi processing
manual work. Details of this research are examinations of saury property, defrosting
experiment of the fish, development of the machine working process, designing and
making of the Kwamaegi processing machine, performance evaluation, and so forth.

Concrete research contents and foci are as follows.

1. Examination of saury property: applyving geometric shape and physical property to

the machine designing



9.

10.

11.

. Defrosting experiment: finding the optimum defrosting temperature during the fish

processing

. Machine working process: applying manual working process to the machine being

developed

. Washing conditions: designing the jet and water amount for washing

. Mechanism principle: inventing the working principle of the machine during the

Kwamaegi processing

Workload estimating: estimating the workload and production capacity according

to the saury input speed and the successive conveyer input designed

. Prototype machine design: designing a Kwamaegi processing machine, a system

which has functions of inputting, filleting, backbone cutting, outputting, and

collecting

Prototype machine make: selecting machine parts, set—-upping the processing
layout, and making an electric motor, a washing water pump, a power
transmission unit, a conveyer, an agitating cutting unit, a washing unit, a power

supply and electric control unit

Designing and Drafting for the end product: making a parts drawing, an assembly

drawing, and a drawings management system for technology transfers

Enrollment of an industrial property right: enrolling an industrial property right

for a Kwamaegi processing principle and the end product

Experiment for the performance evaluation: comparing the working capacity of
the developed machine with that of the manual work by means of work

output{weight of processed Kwamaegi/weight of before-processing Kwamaegi)



IV. Results of Reserch

1. Establishing of a big labor-reducing effect on the Kwamaegi processing work at

work places of both fish farms and fish processing companies

DN

. Serving to solving of the labor shortage problem and to improve the bad working

environment

o

. Applying two patents; one is a patent to a tilting and agitating cutting principle of
Kwamaegi without fish head cutting process, the other is a patent to a one-tail
two-slice Kwamaegi processing machine which has units of successive input,
two-blade tilting and agitating cut, filleting, fingering, outputting, automated

washing and hanging, and PLC control.

4. In the traditional processing method of Pacific saury Kwamaegi, a processed

Kwamaegi output of 57.8% is obtained by man-power experiments.

5. 1.6 times of filleting per hour compared with manual work in favor of machine
used work, and 1% higher processed Kwamaegi output in the machine used work

than that in the manual work

=p]

. 39% of needed water for washing in the machine used work compared with that

in the manual work, to save 12 ¢ /min of water

7. No labor or expense needed for washing on account of using automated washing

equipment

o

. 38% of labor save effect: 28% save in filleting and 10% in washing and hanging
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73 A Zollcml] FA Flcm] %A 77 [mml]

Aad | ¥ A % R X 5 %

e R R B :7521031 spl | B mal obhn | EE mal
1 132 32.5 6.5 5.0 3.8 4.0 1.6 175 23.0 6.0
2 138 32.0 6.0 4.0 3.5 4.3 2.0 12.0 24.0 7.0
3 154 35.0 6.5 4.0 3.5 4.5 2.0 18.5 24.0 | 12.0
4 126 32.5 6.5 4.5 3.5 4.0 1.8 19.0 24.0 6.0
5 140 31.6 6.5 4.5 3.0 4.5 1.9 18.0 24.0 8.0
6 128 32.5 6.0 5.0 3.5 4.0 1.9 18.0 21.5 7.0
7 130 32.0 6.5 4.5 3.2 4.3 2.6 19.0 21.0 5.0
8 132 32.0 6.0 5.0 3.2 4.3 1.8 19.0 22.5 5.5
9 126 31.8 6.2 5.0 3.5 4.2 1.4 17.0 22.0 4.0
10 | 144 31.8 5.9 4.5 3.6 4.5 2.0 19.0 25.0 7.0
11 144 32.8 6.5 4.5 3.6 4.4 2.1 19.0 25.0 7.0
12 | 148 34.0 6.7 5.0 3.5 4.7 1.8 17.0 23.0 6.0
13 | 144 32.3 7.0 4.5 3.4 4.0 1.8 16.0 22.0 4.0
14 | 150 33.8 6.2 4.8 3.6 4.5 2.0 18.0 22.0 6.0
15 | 150 32.8 6.6 5.0 3.6 4.5 1.8 18.0 24.0 6.5
16 | 126 30.5 6.4 4.6 3.2 4.2 1.9 19.0 23.0 5.5
17 | 132 33.5 6.6 4.6 3.5 4.0 1.6 18.5 20.0 4.5
18 | 138 32.4 6.4 5.0 3.4 4.2 1.8 18.0 22.5 5.5
19 | 126 32.5 6.5 5.0 3.5 4.0 2.0 16.0 21.0 6.0
20 | 114 31.5 6.0 5.0 3.5 4.0 1.6 14.0 21.0 5.0

A | 136.1 32.5 6.4 4.7 3.5 4.3 1.9 17.5 22.1 6.2
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Aol A BA BAxA

=

z=7] 24 x| 7] 24 A7
2R

SO N a5
[g] a | [g] [e]l ¢ | [mm] | [mm] | [mm] | [mm] [?I;I’IJ] [;r'_]m]] [mm]

1 136 82 o2 11 10 63 210 13 9 3.0
2 122 72 46 12 9 68 190 11 8 3.0
3 148 86 28 11 12 28 210 15 13 3.0
4 128 74 o2 10 12 o7 200 15 11 3.5
Y 144 86 o4 12 11 64 205 13 11 3.0
6 156 94 28 12 10 67 203 12 11 3.5
7 140 84 o2 10 9 61 200 15 10 3.0
8 150 92 o6 11 10 67 210 14 10 3.0
9 132 80 48 10 10 61 210 12 9 3.0
10 130 78 46 10 11 64 208 13 10 3.0
11 164 100 60 10 11 63 205 13 12 3.0
12 148 90 o2 10 11 o6 210 13 9 3.0
13 166 98 60 12 11 61 200 12 9 3.5
14 152 94 o6 12 11 60 200 13 11 3.0
15 158 96 62 11 12 62 210 12 9 3.5
16 170 100 64 12 10 62 210 14 13 3.5
17 134 80 50 10 10 o6 195 12 9 3.0
18 174 104 64 15 11 61 210 16 15 4.0
19 158 96 o6 12 11 61 210 17 9 3.0
20 160 102 o4 9 14 62 202 13 12 3.0
33 | 1485 | 89.4 | 55.0 | 11.1 | 10.8 | 61.7 | 204.9 | 13.4 | 10.5 | 3.2
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a9 8] AN ARG oA el YA B I3 99 vhehi s sleh. Il
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P 11 E=x

A

3

a9 11& Az T Fwel Z2ulie] P29 o] FRE A 13 ARl Al
A7l e WA #99 Z2uad 2 S A Zolg FAlQ ZAe] ofste] Hyld A
Elo] b9 AAe w$ F23 AR ARt}

olg]g AA AAe FHE st I SelA AJF JFe o SAHY AAE X
83 2} A7 20u]o] W3] FA HF FoRA EFE AA Ls=290.9mm, 2 Zo] L3 =
84.3mm 12| 3L 7}pF 7] Ao] Ls=225.6mm=E ZA}MH ¢t}

I 10904 AHAF FF el dste] opyiv] dHe] Wi F3} FAE 32.6mm,
21.1mmelw &% 29¢H A F3 FAE 39.0mm, 25.1mme] 24
HAAE e glvh E 99 E 10914 erd npe} o] E
aEe] A& Fgoln] JA FpFA e o] F&eo] 7hF FHw 7
t}.

E 994 me Do A8 FFFES F 8.9mm FA 4.7mmelw Tw FAE 4.2mmE
A mEFAe 89.4%2A vz 10.6%7} Al sidE et g X 99 FwlFA H A3t
4.2mmE AR7|NA 2F A o= 714 AAA HA: AAZF2RE HLHc). o] 3he]
ZholAlW Fw| F-Eo] Aeo] AGEA =Hwl, Wiz FrhEd Fwje] ARFo] Belx|A = of

Fgol WAHE 2AE 2dsdd. 2822 T FAQ DS HH P2 AAFHY
S W 3 FEo] "t

-40 °F“ =
rSL
(B
o
N
4N



£ 8. BA Aols ¥4 =48

au | T AAZel \ERAY eleldel EEA meel A 7]7‘}]%’(—?;?171
[g] |Lolmm] |Ls[mm] Ll[mm] |L2[mm] |L3[mm] | L4[mm] |™& % fm
1 | 148 | 335 295 | 61.0 | 144.0 | 90.0 40.0 234.0
2 | 150 | 328 288 | 60.0 | 140.0 | 88.0 40.0 228.0
3 152 | 325 285 | 62.0 | 148.0 @ 74.5 40.5 222.5
4 | 168 | 335 295 | 60.0 | 155.0 | 79.6 40.4 234.6
5 | 162 | 330 290 | 60.0 | 145.0 @ 84.7 40.3 229.7
6 | 158 | 334 204 | 60.5 | 1445 @ 88.5 40.5 233.0
7 | 154 | 325 285 | 70.0 | 135.0 | 80.0 40.0 215.0
8 | 157 | 338 2098 | 60.1 | 143.9 | 94.0 40.0 237.9
9 | 161 | 326 284 | 63.0 | 141.0 | 80.0 42.0 221.0
10 | 149 | 333 292 | 59.7 | 1423 | 90.0 41.0 232.3
11 | 166 | 330 290 | 65.0 | 145.0 | 80.0 40.0 225.0
12 | 149 | 327 286 | 62.3 | 147.7 | 76.0 41.0 223.7
13 | 164 | 328 286 | 70.0 | 142.0 @ 73.7 42.3 215.7
14 | 154 | 312 272 | 61.7 | 151.3 @ 59.2 39.8 210.5
15 | 157 | 332 293 | 59.2 | 1428 | 91.1 38.9 233.9
16 | 184 | 350 315 | 70.0 | 150.0 | 95.0 35.0 245.0
17 | 144 | 330 297 | 80.0 | 110.0 | 107.0 33.0 217.0
18 | 158 | 335 204 | 61.0 | 149.0 @ 83.5 41.5 232.5
19 | 158 | 332 292 | 720 | 138.0 @ 819 40.1 219.9
20 | 146 | 330 290 | 90.0 | 110.0 | 90.0 40.0 200.0
97 1570 | 330.8 | 290.9 | 654 | 141.2 | 84.3 39.8 225.6
%i—; 9.22 | 7.14 | 813 | 8.00 | 11.64 | 9.97 2.16 10.64




3.0

6.0

5.0

7.5

3.0

3.0

3.0

3.0

4.0

6.0

3.0

3.0

3.2

4.0

3.0

4.0

3.5

4.5

6.0

9.0

13.0

(b)

(a)

2.2 142.0 | 225 | 22.0 | 13.5 | 12.0

4.0 136.2 | 23.0 | 24.0 | 10.0 | 13.0

3.0 [ 37.0 | 28.9 | 23.0 | 15.0 | 15.0

3.0 143.0 | 23.0 | 26.5 | 15.5 | 12.0

2.0 | 345 275 | 25.0 | 12.0 | 16.0

4.0 141.0 276 |254 | 154 | 15.4 | 4.0

3.0 141.0 | 24.0 | 26.0 | 15.2 | 15.5

3.5 40.0 | 27.0 | 25.5 | 14.8 | 14.0

4.0 1 37.0 | 26.0 | 24.5 | 12.6 | 14.0

2.0 [43.0 | 25.0 | 25.0 | 13.0 | 15.0

4.1 39.0  28.0 | 24.0 | 12.0 | 11.0

3.0 143.0 | 22.0 |26.1 | 149 | 11.0

5.0 138.0 |26.0 |24.0 13.6 | 12.5

5.0 139.7 | 26.0 | 24.8 | 14.1

5.0 40.0  27.0 | 26.0 | 17.0 | 16.0

3.0 [ 33.0 | 24.0 | 22.0 | 13.5 | 11.0

3.0 136.0 |23.1 214 | 14.0 | 11.2

5.0 [37.1 | 24.6 |20.5 | 13.2 | 10.0

4.9 38.0 | 225 | 16,5 | 11.0 | 10.0

3.6 39.0 |25.1 |23.8 | 13.5 | 12.8 | 4.3

e $A])

.

CFEA

7
)

1

(b)

o
Hjp

(a)

(b)

18.5 | 35.0 | 22.0 |23.7 16,5 | 11.5

19.0 1 35.0 1 22.6 |20.6 |13.0 11.8

of 7w ekl

(a)

31.0 | 28.5 |1 36.5 | 17.9 |21.5 |13.0 | 6.0 | 3.0 | 42.0 | 25.0 | 23.0 | 9.0

30.0 | 18.0 | 38.0 | 22.0 |21.9 | 14.2 | 10.0

29.5

34.5 | 19.0 1 36.0 | 225 245 148 | 11.5

36.2 | 21.0 | 38.0 | 21.0 |25.0 | 14.5 | 11.5

35.0 | 21.0 | 36.0 | 22,5 |24.0 | 13.0 | 12.0

34.0 | 21.0 | 36.5 | 23.0 |24.5 145 | 11.5

32.0 120.0 | 37.0 | 22.0 22,5 13.2 |11.5

34.0 | 21.0 | 36.0 | 24.0 |23.7 | 14.5 | 12.0

37.5 1 20.0 | 37.0 | 23.0 |24.0 | 14.0 | 11.5

2.28 1220 1 1.90 | 1.95 [2.30 [1.39 | 1.58 | 1.02 | 2.93 | 2.09 | 2.40 | 1.97 | 2.19 | 1.58

iCo)
B

1

2

3

4

5

6

7

8

9

10 | 33.0 | 20.0 | 36.5 | 23.7 |23.5 |13.5 | 13.0

11

12 | 32.9 | 195 | 33.0 | 24.1 |23.8 |12.0 | 9.7

13 | 33.7 | 21.0 | 36.2 | 23.6 |23.0 |13.0 | 11.0

14 | 32.7 | 20.0 | 34.0 | 21.7 |24.3 | 16.0 | 14.0

15 | 31.0 | 19.0 | 35.7 | 23.0 |25.5 |14.5 | 12.0

16 | 33.0 | 19.0 | 41.0 | 28.5 |18.0 [10.0 | 11.5

17 | 29.0 | 185 | 32.0 | 23.7 |21.6 |13.0 | 10.5

18 | 29.5

19 | 31.2 | 19.0 | 35.0 | 21.8 |19.7 |14.0 | 12.3

20 | 31.7 | 19.0 | 37.0 | 21.0 ' 17.0 ' 14.0 | 10.2

F | 32.6 | 20.1 | 36.1 | 22.7 |22.6 |13.8 |11.3

N <
B B




FEIRREE ) zawn | o,

]
2A0) | c d e t | 2@  FAm |
1 9220 | 180 | 190 | 150 | 40 | 68 | 49 | 42
9 221 | 190 | 148 | 125 | 42 | 60 | 35 | 38
3 240 | 185 | 143 | 118 | 35 | 72 | 40 | 37
4 26.0 | 210 | 165 | 140 | 40 | 62 | 40 | 4.1
5 225 | 200 | 160 | 110 | 43 | 59 | 40 | 44
6 241 | 230 | 140 | 138 | 35 | 70 | 40 | 41
7 2.1 | 226 | 158 | 145 @ 41 | 105 | 52 | 43
8 955 | 210 | 160 | 135 | 35 | 104 | 50 | 43
9 950 | 230 | 170 | 147 | 42 | 102 | 48 | 37
10 240 | 225 | 165 137 | 41 | 114 | 37 | 36
11 243 | 228 | 147 | 142 | 43 | 120 | 7.0 | 44
12 950 | 183 | 132 | 109 | 38 | 90 | 47 | 47
13 241 | 220 | 136 132 | 34 | 113 | 41 | 38
14 237 | 218 | 141 | 102 | 36 | 89 | 51 | 41
15 246 | 211 | 136 | 113 | 38 | 92 | 47 | 42
16 235 | 200 | 152 | 141 | 48 | 80 | 50 | 41
17 210 | 190 | 151 | 110 | 30 | 80 | 45 | 40
18 210 | 186 | 142 | 120 | 47 | 102 | 50 | 47
220 | 165 | 90 | 145 | 65 | 96 | 48 | 47
210 | 170 | 145 135 | 50 | 100 | 50 | 46
9236 | 203 | 149 | 130 | 41 | 89 | 47 | 42

1.63 2.08 1.96 1.50 0.75 1.90 0.76 0.34

a9 AL o W 2 F a A S AL e R AT AL £
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E 1L B4 Ane Bag UE ¥ A 29 49 5§

T35 w4 H| 3L
18k 10.5kg (10kg +392 0.5kg)
2L A= uhx 65~687, ) 707
L A% uhx 70~75%]
- A9 4002/120r
A7) A ) A alg 300 2/12hr
A7) 2] A7 33 Y /box[2009d 71 F]
03 24 ~ $F 3 - 54 $=
A (1% A% AZAYH F5E T2 2

FA AgE 29 149 Zo] 12E WEEY Bx] 10kge 0.5kg #xo] s F
F5 3 9o, Fur] shFEe FXE 2L {FFolw AE 19XdE 707578 A Eo|x}
B3 el oshd A g 1247 4092, wiE@AFe] AS 3042 ARt A
H & 92 33 Y EEAe2A 4d 99t A X9 A7v]7} 7] ol o}

rl [¢3
v
")
e
=2
>

AW A oA AARAN ARst] £F 34 A= F= F AN 2
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AZAFANA AGATL ABE Fulste] WA B oAl Boln ARe: AR} F
WE At A7) WA (E=r)AdES AYER ATE she] AF Ado] dste] E 12

sh ol FAF A% e 202 v, &2 21%, W 1629 10§ Ayt B2 Ax
L2
k21

AZAY 2HE E 139 b3 Qe B 68Ae] B AF Aol AT e
pes

I3 16 AFARY HEAI(AFAE 3 FZEH)

AZd 7S AF ARE 9.6kge2A I3 159 o] 7+F Fs1E 5.78kg F
Ee Bage I8 163 o] 4.09kglE FEE 60.1%2 A =5} olHF A
Fe g Fy] T2 &5 ZAY Ago|nER, Mol d&E 1247e] ¥

F AR ¥ AF A2 A4, FAAL, A AT AFFE 5 L)
o] E&S 5%E A, wepA AYgEE T5%E AT FAgdsE S i
5 A FAdFFLEE 2.7kg/hr, PHEIFEE 86u|/hr 2L AR Fg] 1
= F4 %2 1.2box/hrolt}.

upAskA] A er FAste A A HFoE AF ARE 10.2kg, 7 FHAHIE

z

5.75kg FAHEL 4.17kgl® F&& 57.5%= A



EEL 5% s =g dF 59 =

98wl /hr 223 A7+ A9l 19k 70w

19 16 ASARe] FAEASTIY 4 A4 25
X 13. 25 A¥ 25
T B 7 < | A o S
Azg | AFAEFF [kg/d] | 960 | 1043 | 1046 | 9.83 | 9.78 | 10.02
SR A= AF A8 [B/9] 72 74 72 69 69 71
] 7] A& A7 1:15 | 1:15 | 1:15 | 1:15 | 1:15
7VF Z3 A7} 1:48 1:40 | 1:43 1:42 1:40
zhgd A28 A A7HE) 38 30 33 32 30 33
Ve F 7] F% [kg/1 | 5.78 | 5.95 5.51 6.03 5.51 5.75
A wr maE Zeke/l | 4.09 | 417 | 436 | 399 | 426 | 4.17
A3 |[xe_ =
= & =7 5% Al FA =
=2 X 100 60.1 | 57.0 | 52.7 61.3 56.3 57.5
A7y 3 A9 F<F[kg/hr]
(EE 75%) 2.7 2.2 2.3 2.4 2.1 2.3
AHAS | AR = W [R/hr]
cg (E8 75%) 85 111 98 97 104 98
A7k} =] (70m])kx
Ihox/hr] (& 75%) 1.2 1.6 1.4 1.4 1.5 1.4
% A EBE 75% (@R AAA, Aok 124 9% A9, LAY B4 F)




AZ AFA Hofe FgE FUIL AdEo DFolA =y Ao x=7] A& FUL
18 173 Po] 32k FEE 7Z FWINE AT o] Az AXNANAA AZ o

AelA Az A7,

4 F, Adzd FAvr)e dsted A, Zo|, F4 § EAXAE st

E 14904 Azd felg FFe dste] A8 Z3 FAey] o] AAZol(a)E AR F
#o2 249.3mm, &2 A¢ Zeol(b)E 219.5mm, FWr] EF T F(d)E 29mm 13
FH 7] T FYE F 9 FAGE]) 9 £ 274 9mme} 7.9mm o] gt}

AzE Do) § FxFu 7] 19 date] FAZRAE X 159049 2ol BAEAE 3
7 59.9g D7ME dANAE AE AR FFoR AF AP Fo| £ Fwr|e H
45.2g3} 56.2g 2.2 AZFz A} =g}

o
N
ﬁ
N
ﬁ



29 18 Feil7] Arel AZ

¥ 14. B7FEEA A3 AW 2)Fd 7] EA S 2 mm)
dad a b c d e f
1 260 225 30 30 9 10
2 260 230 25 30 9 8
3 255 225 35 32 9 8
4 255 225 25 35 8 6
5 240 210 30 29 8 7
6 240 210 21 29 9 9
7 250 220 32 30 9 9
8 235 205 26 30 9 7
9 235 210 29 28 9 7
10 260 230 25 28 9 8
11 255 220 25 28 10 8
12 260 220 22 23 10 8
13 260 235 23 26 9 8
14 240 205 26 28 8 7
15 245 220 19 28 9 8
16 250 225 30 29 10 8
17 245 220 23 31 9 8
18 250 220 23 30 9 8
19 240 210 21 27 9 8
20 250 225 29 29 9 8
iy 249.3 219.5 25.95 29 9 7.9




b : 78] A9 Zo](a=b+2e]Zo])
c: RYE(LEIFE) A AdH [ Tw Ao
d: w7 &% T F
e, f: FAH7] £ FIF F 59 FAGE7])
% 15. x4 g FXHH97] FA(g)
D734 A
ad | BrFEEA QE7}E 442 )7 QG F4A A | 7]
(R Z9 2w7]) (Folx3 FA+7])
1 58 48 44 62
2 78 48 48 56
3 64 62 42 60
4 60 50 44 50
5 54 58 44 52
6 58 48 38 56
7 64 54 60 64
8 54 42 54 60
9 58 44 50 56
10 64 40 48 58
11 70 42 42 56
12 48 44 46 52
13 54 48 50 56
14 54 38 38 66
15 56 42 40 46
16 64 46 48 46
17 56 40 36 58
18 62 44 44 58
19 56 42 50 52
20 66 40 38 60
Ty 59.9 46 45.2 56.2




qF EX x=7] #4 Az F8A T FH7] FAllgl d

dwl | BAAE | FHy] | FAEFA | Az | & (%] [A2E (%]
FA)g]l | F41(b)lgl (gl | FADIg]l | e =b/a f=d/b
1 136 82 o2 48 60.3 58.5
2 122 72 46 40 59.0 55.6
3 148 86 28 o4 a3.1 62.8
4 128 74 o2 40 57.8 54.1
Y 144 86 o4 50 99.7 8.1
6 156 94 28 o2 60.3 95.3
7 140 84 o2 44 60.0 52.4
8 150 92 o6 o4 61.3 8.7
9 132 80 48 44 60.6 55.0
10 130 78 46 46 60.0 59.0
11 164 100 60 60 61.0 60.0
12 148 90 o2 o6 60.8 62.2
13 166 98 60 o4 59.0 55.1
14 152 94 o6 o6 61.8 59.6
15 158 96 62 o6 60.8 58.3
16 170 100 64 o6 53.8 56.0
17 134 80 50 42 99.7 592.5
18 174 104 64 64 59.8 61.5
19 158 96 o6 o4 60.8 56.3
20 160 102 o4 62 63.8 60.8
e 148.5 89.4 55.0 21.6 60.2 97.6

E 169 A7l 585 Azg AN AF AF APNA AE ARD A= 209
date] Emo] AQolAst AzAd o] FAE P AzAF NF F83 AzE

& 2R3

A 7] FAD)E AR HF 89.4g 2 Swe drle] EL RAE()L HFow
55.0g °olgth ol F A= 727 dWle mXE BA A2E T2 AL F AFsE 9
£ EX 7)o dsted FA(DE FAEH 51.6g0lAt. wEHA FE(%) = b/a® HE
60.2% 183 AxE f= d/be 57.6%% AZH ).



2] B F& o] 2EE FAHS A% 25 AMAEA T-type thermocouple
(copper - constantan, 300/m)E A}-8-31% 2w, Seebeck effectel]l 23 dAde] HAEL 3
Asl7] §15te] 29 199 22 A EHAXE AAsslo

d 220V 98 Ao Ljolgd AR Ao A, HH £4 A Ay H)
B4 stdlelvE s} ZENEE AHEEe] FHF S & Fopd SRS AA S HA |
P dAdde ¥FL Ade SH2E IASA o FFL vnA] AL 429 &H
2719 dAzto Pl FAE dANE 25a s TSt A}

mlo

i

a9 19 dAY 24 AA

E 24% 9% dAgE 29 203 Ro] FTA 2o
A s ollE 3%l Pl AY, 3% 3N A 23 whel 3 A4 2w
A9 HH AdE AHE3sic
Fluke Data Acquisition
System(USA)E AH&3tel 44T A 2HL2 d% AZstgch 4% 4% A2
Hol XEE YU2E oW 22% w7iA A sgich.

19 212 SANE €2 €59 A 2z 7+ fx)o] Mol ¥ ApAlelw, I 22&



5 FA A2PE el oL ok IF A Fx] BFe] 4 X4 & o HAHY €A
+ Data Acquisition System(Fluke, 2021. USA)2.2 =A% E# o] PCe LAN X
ASAAZE dole] Al &3t FAH 3§ 57 AXNFLE EUH EHu FA 9
diolel7} AR, o] g AZFANe PCTF FA2 NET DAQ Logger for
Windows(32-bit) el ¢ 35te] o] Fofzlt}.

a9 238 AEAYel A YR FA 23 FUS dehiz gk AA HF
Yo AR BE BAY Ag 2Es} 97 2Eo) ¥ FRVA} ook




¥ 22 dAY 9 ¢



E17. 14 &3] 35 AT A3
4% o, CHOL CHO2 CHO3 = CHO4 CHOS CHOG z= CHO? oxs | o
REREE - 33 Fer ok
] | 0CT gyt g | pe | L) (339 (393 |39 | (01 U3 1O ) b
0.0 | 289 | -12.7 | -10.5 | -124 |-119 | -14.3 | -15.1 | -14.8 |-14.7 | -15.2 | -14.0 | 42.9
0.2 | 286 |-119 | -10.3 | -11.3 |-11.2 | -13.2 | -13.8 | -14.1 |-13.7 | -14.4 | -13.1 | 41.7
0.3 | 284 |-109 | -99 | -10.5 |-104 | -12.2 | -12.9 | -13.4 |-12.8 | -13.6 | -12.3 | 40.7
0.5 | 284 |-100 | -93 | -9.8 | -9.7 | -11.3 | -12.0 | -12.7 |-12.0 | -12.8 | -11.5 | 39.9
0.7 1283 -93 | 88 | -9.3 | -9.1 | -10.5 | -11.2 | -12.0 |-11.2 | -12.1 | -10.8 | 39.2
0.8 284 | -86 | -83 | -88 | -86 | -9.8 |-104 | -11.3 |-10.5 | -11.2 | -10.1 | 38.5
1.0 | 287 | -81 | -78 | -8.3 | -80 | -9.2 | -9.8 | -10.7 | -9.9 |-11.0 | -9.6 | 38.4
1.2 1291 | -765 | -73 | -79 | -75 | -86 | -9.3 | -10.2 | -9.4 |-10.5 | -9.1 | 38.2
1.3 1299 | -71 | -68 | -74 | -7.1 | -8.1 | -9.0 | -9.6 | -8.9 |-10.0 | -8.7 | 38.6
1.5 | 298| -6.7 | -64 | -7.0 | -6.7 | -7.7 | -8.7 | -9.2 | -85 | -9.6 | -8.3 | 38.1
1.7 1299 | 64 | -6.1 | -6.7 | -64  -73 | -83 | -8.7 | -8.1 | -9.2 | -7.9 | 37.7
1.8 {297 | -60 | -5.7 | 63 | -60  -68 | -7.8 | -8.2 | -76 | 8.8 | -7.5 | 37.1
2.0 298| -5.7 | -b3 | -6.0 | 57| 65 | -74 | -78 | -7.2 | -84 | -7.1 | 36.9
22 1299 -54 | -49 | -5.7 | -53 | 6.2 | -7.0 | -7.3 | -6.8 | -8.1 | -6.7 | 36.7
23 284 -51 | -46 | -54 | 50| -8 | -66 | -6.9 | -65 | -7.7 | -6.4 | 34.8
25 283 -49 | -43 | -5.1 | 48| 5.5 | -64 | -6.7 | -6.2 | -7.4 | -6.1 | 34.5
2.7 1282 | -47 | -41 | -48 | -45 | -5.3 | -6.0 | -6.3 | -5.9 | -7.1 | -5.8 | 34.0
28 2719 | -44 | -38 | -46 | -43 | -5.2 | -6.1 | -6.1 | -5.8 | -6.9 | -5.6 | 33.5
3.0 1279 | 42 | -36 | 44 | -41 | -5.0 | -6.0 | -5.8 | -5.6 | -6.6 | -5.4 | 33.3
3.2 1280 | -40 | -34 | 42 | -39 | -48 | -5.7 | -5.6 | -54 | -6.4 | -5.2 | 33.2
3.3 284 | -39 | -32 | 40 | -3.7 | -46 | -5.5 | -5.3 | -5.1 | -6.2 | -5.0 | 33.3
3.5 279 -38 | -30 | -38 | -35 | -45 | -5.2 | -5.1 | -5.0 | -6.0 | -4.8 | 32.7
3.7 1283 | -36 | -28 | -3.7 | -34 | -44 | -5.0 | -4.9 | -4.8 | -5.8 | -4.6 | 33.0
3.8 1279 | -35 | =27 | -35 | -33 | -42 | -4.1 | -4.7 | -44 | -5.6 | -4.4 | 32.3
4.0 286 | -34 | -26 | -34 | -3.1 | -4.1 | 4.0 | -45 | -4.2 | -5.5 | -4.3 | 32.8
42 1272 | -33 | -24 | -33 | -30 | -39 | -36 | -4.3 | -39 | -5.3 | -4.1 | 31.3
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AZthr] | () (3H4) (Z+) (k=
0.0 -2.7 -5.5 -7.1 -2.7 4.5 24.8 29.3
1.0 -2.8 -4.6 -5.4 -0.8 -3.4 24.8 28.2
1.7 -2.6 -3.7 4.4 0.5 -2.5 24.6 27.2
2.2 -2.5 -3.4 4.0 0.9 -2.3 24.6 26.8
3.0 -2.3 -3.0 -3.4 1.6 -1.8 24.4 26.2
3.9 -2.1 -2.6 -2.7 2.4 -1.3 24.5 25.7
4.3 -2.0 -2.5 -2.6 2.5 -1.1 24.3 25.4
5.2 -1.8 -2.1 -2.2 3.0 0.7 24.1 24.8
6.1 -1.6 -2.1 -1.8 3.3 -0.5 23.8 24.3
6.9 -1.5 -1.9 -1.7 3.7 -0.3 23.6 24.0
7.4 -1.4 -1.8 -1.6 3.9 0.2 23.6 23.9
8.2 -1.2 -1.5 -1.5 4.4 0.0 23.5 23.5
9.1 -1.0 -1.3 -1.3 4.9 0.3 23.5 23.2
10.0 -0.8 -1.0 -1.2 5.3 0.6 23.4 22.8
10.8 -0.6 0.7 -1.2 5.6 0.8 23.4 22.6
11.7 -0.4 -0.3 -1.0 6.2 1.1 23.4 22.2
12.6 0.0 0.3 0.7 6.7 1.6 23.3 21.7
13.0 0.2 0.6 -0.4 6.9 1.8 23.0 21.2
13.9 0.6 1.1 0.3 7.2 2.3 22.5 20.3
14.7 1.0 1.4 0.8 7.5 2.7 23.0 20.3
15.2 1.2 1.5 1.0 7.6 2.8 22.8 20.0
16.0 1.8 1.9 1.4 8.0 3.3 22.7 19.4
16.5 2.1 1.9 1.5 8.1 3.4 22.5 19.1
17.3 2.8 2.1 1.8 8.4 3.8 22.7 18.9
18.2 3.7 2.4 2.0 8.9 4.2 22.7 18.5
18.6 4.2 2.5 2.2 9.0 4.4 22.2 17.8
19.1 4.7 2.6 2.2 9.1 4.6 21.9 17.3
19.9 5.5 2.8 2.5 9.5 5.1 22.4 17.3
20.4 5.9 2.8 2.6 9.7 5.3 22.5 17.2
21.2 6.8 3.0 2.8 10.1 5.7 22.3 16.6
22.1 7.6 3.2 3.1 10.6 6.1 22.4 16.2
22.5 8.0 3.3 3.2 10.8 6.4 22.4 16.0
23.0 8.4 3.5 3.4 11.1 6.6 22.4 15.8
23.4 8.8 3.7 3.6 11.4 6.9 22.4 15.5
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CHO1 CHO02 CHO3 EEERS CHO1 EX=E
AREE[C | FREEIC] | MFEE[T] Z5[T] YN EE [C]
-12.3 -15.8 -14.5 -14.2 16.6 30.8
-10.3 -13.3 -12.2 -11.9 17.1 29.0
-8.4 -11.3 -10.2 -10.0 17.8 27.8
-7.0 -9.7 -8.5 -8.4 18.2 26.7
-6.0 -8.4 7.2 7.2 18.4 25.6
-5.2 -7.4 6.2 -6.3 18.4 24.6
-4.1 -6.5 -5.4 -5.3 18.4 23.8
-3.6 -5.9 -4.8 -4.8 18.3 23.0
-3.1 -5.3 -4.3 -4.3 18.0 22.3
-3.0 -4.9 -3.9 -3.9 17.9 21.8
-2.7 -4.6 -3.7 -3.6 17.6 21.3
-2.5 -4.3 -3.4 -3.4 17.4 20.8
-2.2 -4.0 -3.2 -3.1 17.2 20.3
-2.0 -3.8 -3.0 -2.9 17.1 20.1
-1.9 -3.6 -2.9 -2.8 17.2 20.0
-1.8 -3.4 -2.8 -2.7 17.2 19.8
-1.7 -3.3 -2.6 -2.5 17.1 19.7
-1.4 -3.2 -2.5 -2.4 17.0 19.4
-1.4 -3.1 -2.4 -2.3 16.9 19.2
-1.3 -3.0 -2.2 -2.2 16.9 19.1
-1.1 -2.9 -2.1 -2.0 16.7 18.8
-1.0 -2.8 -2.0 -1.9 16.8 18.7
-0.7 -2.7 -1.8 -1.8 16.8 18.5
-0.5 -2.6 -1.5 -1.6 16.7 18.3
-0.2 -2.5 -1.1 -1.3 16.9 18.2
-0.2 -2.4 -0.7 -1.1 17.0 18.1
0.3 -2.4 0.1 -0.7 17.5 18.2
0.8 -2.3 0.8 -0.2 17.9 18.2
1.3 -2.2 1.8 0.3 18.0 17.7
1.8 -2.1 3.0 0.9 18.0 17.1
2.3 -1.9 4.2 L5 18.0 16.5
2.7 -1.7 5.3 2.1 18.0 15.8
3.2 -1.5 6.3 2.7 17.8 15.2
3.7 -1.0 7.2 3.3 17.7 14.4
4.3 -0.3 8.0 4.0 17.6 13.6
5.0 0.9 8.5 4.8 17.4 12.5
5.8 2.6 9.2 5.9 17.3 11.4
6.7 4.1 9.7 6.8 17.2 10.4
7.5 5.4 10.3 7.7 17.0 9.2
8.3 6.6 10.7 8.6 16.9 8.4
9.1 7.1 11.2 9.3 16.9 7.6
9.9 8.7 11.6 10.1 16.8 6.8
10.6 9.5 11.9 10.7 16.6 5.9
11.2 10.2 12.3 11.2 16.6 5.4
11.7 10.8 12.6 11.7 16.6 4.9
12.2 11.4 12.9 12.2 16.5 4.3
12.6 11.9 13.2 12.6 16.5 4.0
13.0 12.3 13.4 12.9 16.7 3.8
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3
=4

N |AEAR] ATET [F0EFH | A92FR | oA 97 | 9geE
[hr] <E[T] <E[T] <E[T] <E[T] [T]
19:57 0.0 -12.3 -13.6 -8.5 -10.7 10.4
20:27 0.5 -10.2 -12.8 -6.8 -9.2 10.6
20:57 1.0 -8.7 -11.6 -5.7 -7.9 10.7
21:27 1.5 -7.5 -10.6 -4.9 -7.0 10.7
21:57 2.0 -6.7 -9.6 -4.2 -6.2 10.6
22:27 2.5 -6.0 -8.8 -3.6 -5.6 10.5
22:57 3.0 -5.4 -8.0 -3.2 -5.0 10.8
23:27 3.5 -5.0 -7.4 -2.8 -4.6 10.6
23:57 4.0 -4.6 -6.9 -2.5 -4.2 10.4
0:27 4.5 -4.3 -6.4 -2.2 -3.8 10.5
0:57 5.0 -4.0 -6.0 -2.0 -3.5 10.7
1:27 5.0 -3.8 -5.6 -1.7 -3.2 11.1
1:57 6.0 -3.6 -5.3 -1.5 -3.0 11.5
2:27 6.5 -3.4 -5.1 -1.4 -2.8 11.7
2:57 7.0 -3.2 -4.8 -1.2 -2.6 11.8
3:27 7.5 -3.1 -4.6 -1.1 -2.4 12.5
3:57 8.0 -2.9 -4.4 -0.8 -2.2 12.9
4:27 8.5 -2.8 -4.2 -0.5 -2.0 12.7
4:57 9.0 2.7 -4.1 -0.3 -1.8 12.7
5:27 9.5 -2.6 -3.9 -0.1 -1.6 12.6
5:57 10.0 -2.5 -3.8 0.1 -1.5 12.3
6:27 10.5 -2.4 -3.7 0.3 -1.3 12.4
6:57 11.0 -2.3 -3.6 0.5 -1.2 12.3
727 11.5 -2.1 -3.5 0.7 -1.1 11.6
7:57 12.0 -1.9 -3.4 0.7 -1.0 11.0
8:27 12.5 -1.8 -3.3 1.2 -0.8 11.4
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FolA A At =3 FAH7] HFEL EE FAES AYA AF2E o[ FoAA Hog)
}.

2. N7 A7 A%
7. Soiz) AF A A TA
NAA S gAY AAe 39 365 Ro] HFH FA FUClF Aolo))>FH 2
9 %A A9 BAAYGIEY L9 25> 9 2 A2r @S 2F7)) 1628
Sl 77t garslel g FulAlsh wegd SME MEHL AL ARYFOD A Ax
Welch.



a9 36 13 A%7 A9 FHE

¥ 37 AR71 A4 A 29 flow chart




a9 378 2e AWAS Az B29E AFEAA on/off > FAFYRA UE

=]
Aolo] WE TEFANERALARN-FANEFATE AR 24 -A 9

SARLENENY BYAY DA FA AAouARRRA FEondWAR-RA d=

Ev 29— 7] A3 o

ol

3 2e ARAe A2u

kel

kel

21 A ZA7|o BAgE 8o AAEEe BA 9x 283 75FH 9L e
22%= = RE 579 Y5t x| ¥ 7 5FH I3

o dste] Atz glch,

Q| A w3 A N5 A8
1 X008 a5 dFF  Fdolofd Fx] £ A, M1 B¥ 5
2 X009 F4E WEtE TSR], A AA
3 X00A wAA BEYE mE 3R], mEAARY 5325
4 X00B de RE]E A €9 ¢ 8%

5 X00C A AAE | BARFEZ AA. FANH S-S BE IS

6 X00D A AAE FHARA FxAE Y 2E 2L

7 X00E A BAEF  FA FAA TR ARkl AAEZFA AHA|

8 X00F A FAE  FA ARAA AR A b A EZA AR
* 22 7% EH R 71T

PR R A4, A5 4%

Auolo] FX SWISS BGR80, Brushless DC Motor, 220V 100W
M1 3000rpm. X0083 X009414 o] ¢]s}e] Au|ojo] FEA]
2H = 2,
- HIAF W ISWISS BG60, DC Motor, 220V 40W 3000rpm,
A7 Ao mg X00AAA A o3 +F.
A3 Cuter tilting |SWISS BG60, DC Motor, 220V 40W 3000rpm,
motor XO0OBA A o] 2]3 &8 FE,
4 A" A3 2 |SWISS BD60, DC Motor, 220V 60W 1500rpm, 28
wg @AY 33 2F FEEH.
N SWISS BG60, DC Motor, 220V 60W 3000rpm,
- A BA xoocaA e o EA WA . XOODAA o] o7 %
& my |FEA 447 29, FAA XWOE A4 9% A
AAA XO0F AA e 9@ F3 3A 3A.




3. A&7 24

A Z7) el A TE BE 9 AAel PLC AAE 29 387 Zc}t. Drive Motor 5719 3
A AA HE dE3d T4, B, FA, A T2a e AT AS AP 9
Programmable Logic Control A|2¥& FF3lg . PLC Ale] Az Alojulxs} ALY
TH a3 BE 7§ AHAR A FHLL TH FEE ON/OFF e
29 x| ¢} Start, Stop, Reset®] Push button Z2$ X3 A= o] 9t}

M7 A Hste] FFES} THEE AutoCAD AA S/WE o] &3te] AA A} 13}
AlZ7| = 295 29 399 2oy 938 =7+ 1320mm(L)x 600mm(W) x 800mm(IH)e]
t}. o] Z2HENA F8 Ax|+= Frame, Fillet part, Belt feeding part, Cutting finger part,
Loading finger part 283 RE&Ego|w ¢} A Aolwt So7 FA= 9glr),

Frame2 A Z7]o|2% 23 43 Zd oz Ag3gov, 237 45 =443 4149
foot base?] 2F 22 FA 39 c).

Fillet Ax& I3 403 o] TAE SME 7|E22 FFLE ImJ)d: &=
A 29I SERAE aokdglen], 24%] HFF ] gl Belt feeding Fx& 13 413
o] FAE dH2E FY THIE AR A Auelo] ME o3l ALK FFIE WY
ol 18F¢ ¥-Fo® FAFHAC

Cutting finger A3l 13 429 Zov], YA HEE = AXZA G 2gie] F
BEE & AAANA T me oA nYE FH5E ke ofste] ¥x] FTwWE Fex=e A
I 7] &t dirte] B Fw el EE s A old, 9% FFLRE FA Y.

Loading finger x| 1% 433 Zown AEFYTFAAAA d7ie] FEE FA=
ol GAA B Agdo| M3 EF e AR EA, AZHFA mYAEr)7t 2vpd A3
A& 2 "t o8 Ax& 16F9] FF2E FAE

o] g} Fo] FQ AX e HEH V5 FEFEEE TAE AR E 6 HERY U A
218 19 448} o] 68%F 9] JIAN-F LI 4F AV FFLE AASA. ol d AA
ete] 714 7bEd HF I 4= FARREY A= 2§ FESelH, 1
462 nYADAR] FF, I3 472 AFREFI A5t 75 A FESeln 19 48

& olgauolo] WE TF &7 d4 RESS e Yo,

rlo
e
e
Mo
it
of
2
R



M3 MOTOR

s

M4 MOTOR

oL

2R

=ns

[—y -
2| sossacn
| < Lenu

=| or on

= ane

M5 MOTOR

SKeng. Co. Lid 2
ErI= T FILLETING We [
wers T POREE LN L3 o

a9 38 PLC &4




¥ 39 A&7 2P =

a9 40 2PAA =Y



a9 41 F4AA =9 =

a9 42 AY FAARA =P=E



a9 43 FAAA =9










4. AA7) A%

13 AAAE B 15 AFRE AA AR FHE Foow, 4% AU B4R
220v 444 AE22 A5 ASHES Sl 29 495 A9 A FAL Yz 9
o 29 508 FYRARAA Aulsh F AY hx2A YA} FE 2T 4 BE
o2 Pyslol gtk 29 51 Aguish ¥ AALZA A5H FAE doklE AR B

a9 52 FYFAA ol SAuololst wel %A AAE vhehiE A2]olH, 19 532
ol gAmolole] TF FA A AU} 2ZA TF AL Adstsich
a9 54t FAE v 2Me2 xmy] Sk BARAS $HE ARl Fuvsh 4
2& BUsE SwADAA ol WARAE YU AT 4P Fuls] Ez=s] Ao|
FolAE FEo WFuE 129 AW 293} 29 9¥ 193 LEANE A A
Hol 1% 559 o] shiel FAH ol sleh.
6& 4% Amololol A olfslo] ok %3 Wl HA(Fingen® F3, B

29 AFshe] BAE 5 FIHT gl Welo] Tuhw ohe A

29 588 ARVl FRE RHE TEHE Seelnl wroln, BHY HAEE
FeolES sbg Rel® gRssien, 39 598 A9 Aol wazA ue A€% ¥ A

FEO ol FAAE ATIA ] 2ol

N



I 49 AR SRR AR

Y9 50 FAY 29x 92




23 52 ol % Awolo]




I3 53 Adole] AFAA

13 54 A A=A e} ow Ak FA




a9 55 993 2§ A AH|

a9 56 FAAA




a9 58 BE =goly




a9 59 A7 Aok

7t. Awjo]o] X

7he& Ex7F FYE] ARAANER o|FAIE AXEA Moo TF UWF FEE I
I 60 2T AN 2T FELS IY 617 Rk Adloje] FUT T gAxFT 1Y
629 X008M A& FH& #AAste] Zwjolo] ME & Rg M1 75AZd. I 632 X009
AL EAAHA FAS AR g,

a9 612 M1 e SWISS BG80(220V 100W 3000rpm)elct. 28 60 Awojo]
E Zo] 900mm, A#ele] AAHE 10rpm, MIEH 80rpm 22 FEHw, of 3z 17| o]

SEw AR o]F APF2 1207 /hrol o}



a9 60 Awo]o]

19 61 M1 2¥




I3 62 X008 A A

I3 63 X009 A A




vz S AA A

1% 659 M2 EE & SWISS BG60, 220V 40W 3000rpmelct. 1% 663 13 679l
A X009A A o3 mE A EFole] FA A&t LA, X00A Az os] M2 2H
7 AFEE RE S AELE A o8 13 A 23] 8.Fo] LA

1% 64 M2 R¥

a3 65 A o meFA 23 B



I 66 e HA 4P

a9 67 xE Ad A Aolx

1% 688 SF Ao Alolx FAAeoln], Aol XO00AN A7} HAxEe] 9}, 2F
& 9]ty 35rpmeE A s, wE Fold FHo HH HY= 0~50mmelt}. o]
7A§-o me] FAE= 7 13- 13 MNHA = 23] H$ 25354 o)



o. A 99 AA
a3 689 YA AEH % EE M3= SWISS BG60, 220V, 40W 3000rpme] c}.
a3 709 X00BAA O ofs) 9 Rest FEc)

19 68 M3 =¥

I 69 X00B A4
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a8 70 A 4334

a9 71 Al o A 90° FFAF e

YR AYE vFRE A FHd AF 48mm, 3 50mm ol F ¥ Aeelw], 3
28 3.5mm 3 8mm Ast £5H . I8 709 AY FA Zol= 80mm, vfFR= AH

A4 A L Smm Fol AYth F A FF el the F Ael U Smm ¥, o}

- 101 -



HEL A ® vk I3 712 99 A st AHFAE 90° BFAZ AJv], 8F AL
A E 232 4mm 8F FFHcl.

2. AE 33t 2§ 23l

a9 729 M4 8% EE = SWISS BD60, 220V, 60W, 1500rpme]t}. X00CA Aol £
3 BA W 22 AE Bgsh 24ES BA Gk A4 BA AA4 AsdAdc. 19
7691 M4 RElAH Z&H ol ol AFe] oste] R&Heh. ol ANFololol F2h A o3
o 25 BAAY. L5 Ao e A3 LFAE 25 viel Bl g A 2R o
sich. of w 8% oste] WS £F AE A 4mm £F AFs Dok,

I 72 AY 2% YE
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ag 7399 A
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P9 75 BREA FHAL

19 76 7o A& 2F A
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. B2 w3 o4 A

F2 vl ol$AAE o|$EESY slolEdd, 5 Y FAY 4 A, wIAgy
(ON)#} H™(OFF) AA(X00D), 7% 37 FAZAANAXO00E) A v} Z2]al Az AA
(X00F) ¢} A vl §2.% FA =0 gl

B2 W7t oA E 2 773 o] e Fx| dirtE] A Az} dAEHE F
A wE] FAAR I 2 799 2ol g9l (on) BElA I 79 X00DAA A 93] £, F
Ao o] AYPE = wF FAsE Fxelh. Hy FAgio] Frbd FA 2 803 2ol
dd HE dolA(off) ¥ dizlgle] @ Fw & Faste] FAES Az el

A Aol AR PANE 138 782 XO00E A e} 7] upel] olste] A Az g}

2% 817 ol o F #del st Falo] Bupw, A Aol H7 ddo] B &
AAREo Edsidd, slol= dde] Eote] o] g A w7} AWt 1 82 AA A
XO00Fel =2std A=, tpf2Z T3 FA7} I 78 5 Ao oste] A5}

Aol By F7 Adle I3 7849t Zo]l HFAA XO00E7F A wle] thriE
olFH AL AR A Hr}. ol o] HA FFLS Y 789 M5 EE|o oJste] TFHT
AL SWISS BG60, 220V, 60W 3000rpme] c}.

a9 77 A FHFol$AA
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I 78 X00D($-) EGEHAA, A A

a9 79 FAv 44 (ON)
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a9 80 ¥9 A" (OFF)

I3 81 oS XE G Ad
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a9 82 XO00E($-)2 X00F(3}) Al A

Mo
B
K
>
X
N
>
N
i)
=
N
N
N
)
o
jo
b
go
X
>
N,
B
>,
X
fr
")
e
o
o,
o
£

193 Aol Ao AA7E I 867 Zo] Tz olo] A5, X F, F ALK,
wHAGFX G, PLCA o], 2A240x] I3 JIAZgder FAF] . o] A&7
HNe FYEE FAE 7HEH dizle] £ Swie 129 Fuy]E FEEH o Ao A=
geoz A=),

193 A #7] A2"le s F45 Aulelele] Ee|fe] WAe] Az ¢kd FAIH
oste] FEHE YEFEA} o|FHEY A &Told FAo] AF WA} £3F FA s}

g AL FAAZAI} AolA BrE SE9 Adole9] o|F &E Ao thk EUx F
ol Asgict. 192 A &79 F2 IS 8F A 9§ 12 e AYs|5e
% ol
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29 83 2P AR 9@ ] AT

a3 84 193 A ARV

ez B9 1w2d AEE FeAE oEAANE AA AF

dujel AFAAH A4H ATHNAE A2 Fol ANAAN Az

AzAY FAo A5 Axgeze AAY Bessd.
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29 86 A# AEsE i) AE YA
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23 859 A Azdel o3t 23R
e By A3AAE ARsgeh FABAL FAHe Fhoolsaolo] AE— FA

dobel AN AF-RARA AR FR AR AF > LEAY A5 DAL

o
l

_:

F4 - mAAREA AE > W28 AT HE | SAIEL Af et — AR
2 o]& Awdojo] ¥ HaAx AF — AHAX ANHASE B - AXY Ax] £ FAel F
g @2 FAolH, ANY AF FAE Aveld TR AR Aol AR §7]

W HES AA s

Seha olel @ FelA AANFAAA ABs A2E TFaAA sske] 195 Aol
YH 1728 AFE FlE o $AAE AGA AH AL AD F Aol AFAAH
of AH AgHuE AZ ol AANAAN AzE R Azo)e] AolA AzAY FHol
ASHES olgvteln AA % AHPA AT AANNAA A2Y Dlelel FAE Fob A
A seih.

1. A&7 A A%
7}, A7lAo] R PLC #A
12} A1 FR7 N 29 877 Fo] A x7leo] Y 7|5E Aol 3} start/stopF reset
71%¢] push button 3719} Zebe] A FAY 29x12 FA=H A}
2y 22 AR7 = B 71 ol AH Jlse]l F7HE90] WEd 19 883 2

A 2% 2948 230

Mo

FHAY 29x on/off, BIYPAx] A start/otop, A1 conveyer belt} rugdE: TEA
Fl= Al C/V 283 AFHEFANA AHSF EA9 AlFFy 3 9 T35S 9% pump &9

21 & 3l

a9 89 ARV AA AYE FHHI ARFE AvhE AR 292 Sl T
of gt AU FF Aol Hzolw, 3 90e A% AA WA J& AF Helsh TF

o
22
rﬂ-‘a

PLC AJejdt2& ofx},
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I3 87 12 AR 24A] s

13 88 22k AR 24A]
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29 89 A&7 ALFTF Aojua

a3 90 A1&7] PLC Ajo]utx

- 113 -



R4 2A AR

29 91& Agivlel AT Awlolo] ME YTE BAFT Yok FA drbRE Fo
sl A AAG sk Awolo] WES} TEHA AR} Amole] WE Pz 19
919 AnlE AL dle] W F2E 29 929 Aeh WES] AR Ee| T7t TF B
ovl MEE YTH T2 AALEE Z@F)] FolAE Fxoldh 75 Bk 34 3
oW ezl BHEE B3 Ane) BF FAd f44 GAE fleel A4S 2= B 7=
otk AMolo] WEE Zo| 900mm oW FEEH HF $E& 10pmeEA 320 AR 1
al7h FFHe FUSEE 1200 /e AAE glch

39 93. YT L Avlo]o]
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I 92 Aole] +F & R AE

3. B A=A AA AF

BYPAATE 192 AT A7 AT} LFT Ade B AANAL ¢
aeu} Wel Aol FAHW 124 AFAII WEHI] skl WEFRe] Bus} g
Aq S AY FAe] AAYt Westddeh mebd 19% ARAAA ARD 19 93]
AGE 393 29 94e] SFRAY 5 19 959 Ro] WA A AAE FAR AYF

TAHE FAEZRE BB fse] ARG A s,

-

b

I3 959 FYAXF-¢} o] & AWl ow] L AXFA BY Aol FASHE o
g £ Swel 1v] 29 FAdrE BEso 1v249 Fer] e st g wA AHELR
FHE A2PE P58

I 9594 A FAwlelo] ME 3z 2F AE Ae]d B3e] upE AR dAH
L Jlol= Holt}. o] slolr Be 45°2 AA AAHolA 1n 2deR JFH FHHI|E o

2 29e] Fo] }For EIE AR AA vlel= B& wepA A3 A o]e]
o] 5 & AAolt}.

o
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a9 94 29 2% AA
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a9 95 B3P Ax AW

4. JARA 2A AF

YAGARE 39 9% Ro] TR FAH FA Ane] Wbt YR ol =2
Hu A W E Qeld Alelo] HEst FUsH) FASEA FoldAE N5

3L

xS

o}
a4
o & AR st FAANEE FobRrlz, T shel bl B SWME P

B et ANz oAl A A7),

o] Bl AAF} FAe] AWML P o] AXE A AMA ] 2t #AFHch FAR
ol AR FAA O EA AUl A 2 FE2E 2™ 977 A o] YA 19
3} ZolE 1At AAd viste] ax AA £A A A#ssic
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19 96 FARA 2 A5 A=A DA

29 97 9A AAF 19
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5. W& ol §4A 2A A%

g Ao 1n] 280 J}2H FHWs]= A TALR oA o]do] Hasc). wely
193} A Z7 oA Frtx ez A3 gxsh AAANTNZ] 95t 27 875 o] Yo 2F
A Sl slel= F& Axstgicl.

45° BARAA AAE Ftol= ¥ SUS AAe A7 6mmelct. o] rtel=8E I 165%
o] 8 EAE e FAAA Auolo] o|F WiFFL wh o g Auolo] Ax|He] o
AAA AR o] & slolm Beo o|EEHE Fxolth, I 99dA slo|= npe] FwR

E A"olx AWEe SUS wAE AF Fzo|d},

F'IF o mi

39 99¢] AT 29 10001tk 2 100914 & v Fhol= vke] A%
A ol AAe] skt BFo| MY Szt dAH o] gtk AAslE wpel

A Gze] Avelelt 19 1003 19 1013} 2k THelA 27 6mm Fhel= Hhiz A
H Gz wpeel AR 2] gl FEo|Z shel= ho] dakel 1n] 28 FulAE A
228 Haol sl WelA ol S E Fxo|th
TAHE sl whel Iuj28e] Flol= vpe] FEoz AAMA & FelA A szz
72 Qo] HAe) sl Aol o] FHW, Ao $AH] Aol TAH 3 P s} 7ol
Subsh @7 &etold A Fholmupe AMA gl 129 AT G WelA o] %A
= A,

Ir
) =3
:L'L
) =3

29 98 Fvi7] WE spol= n}
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g 1009 a2 AU olFHHEA 90°9] WIS A3ste] APt o] I AA
SEges AP HaRA AL TP 101004 o] 90° FFAFE o] A F
A 717t A= AAeleh o] Aol #IFF Aol AE HAJUA ojFs = 17
28 #W 7] = olF A FpFe] A AFH F= Ue AFH BEA =F AHSE AE

o] AHEHE= AA Fx ot}

lo,

I3 99 AG N9 Anlolo] FA o= w}

2 100 FA Fhol = vk} Avjolo] H&F
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ANH Sz AR AAE ol 21 I Auojo] MEE g A2Z25) o] AF
< A9, 75 EEE 120012 FASHo AdE AEIA Ao AHgd A
RS-35 o|u], Alql RAE 21 24 2 7ol 2mmelw 222 £ 7mm, 819 =L
2zl 744& veldl & g3 & 37.5mme] ).

29 101 A=AA ] AMolol g &1

a9 102 77 HF A sy
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g 29 &teld WS FASE slol= b AL 6mmelw, Al FAE #H19
ZolE 32mmeolw] A< Fpol = upele] 7HH L 20mm, S0l EWE o] FE slo]E bl ¢
A HZ1 B E 12mm=E AA %

I 102% 7hel= wpe] el AAE sbF FAW7Ib AstEE Foldh slel= uie
A 2=z2 A AR FydaFe] A= XA FHAA AAE o] FHA A s
F| 717} GatEH A AAHEE AA s o]#d 22 33 A o] FAX A FFRE
Ay 2zgde AAEEE 1.5rpmeld, A o|£EZEL 0.0047m/secE A st}

6. AAA=] AA AF
b, Feil7] AR WA S
a2 7] AFAAL ARAAE B9 A BYAANA w2He AT F
ol% Amolo] FANA ol FHUA ANFA A ANHES A ARG}, F5 A =
=do] xZo| WAH] FE xF W 2 ZoA BAF sl AHEHE
PEX-BEN

B ARRAE Se] 20 F A3} A AFH FASAIG AololF o] FauA

_t-_l,
»
4o
ry

£ AT AR A4HE AHEH B4 AEd BF 2L Fod 2o AHd A4
J_i_‘"—.

Hol T # ok, Wwd e FH dHoz FAols)

B3 oshd @ Hgto] Y FFox|v ¥, 7, .39, Hrd

- FEUI EFAele] sl WA gt B A Aol olstel : mHE
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)

1A (Turbulence promoter)& A x| 3}

23

23 59 Aold vF

5 9 o

o]

=,

L.
°

e A )

j B

& A FTEA

A e

o
=

- FEWAAA

Hjo

A gke] FAHEntrainment)d ol Wk 7% 7] E 5,

F oA 79 f
wol Watalx ghom el gl

(R

ak

X
ar

a9 103 3x4

a9 1039 (a) ¥ ()< Zew, 379

A3e £5(Ve)ek
AF F0] o o (Potential core region)

5

e

- A1494d

o9 Agst Ael 34

7+ 9 9 (Plane jet-type decay

(]

e

15

(Characteristic decay region)®+ ©

region)
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- A399Y : bR olFe ol R FEWHDLE AYH w7y ERFAL
o FE(Vo)rt #&ste 49 2 €L S TR A5 2en S04
g 7)) 4 o9 (Axismetric-type decay region)

ArEFol 4 EylA Fol(potential core)d G =& 9] 4

BG9L =F F9 6007HA| o, S FF d9RZAEG)S =F F9 609

ojg}al AAIg ut k. o AA 3} =F I, =EF4Y

EETNAM GRAE, delE2F, EF7F EEHE 79 4 F 529 544 o= o9
olg} & Y EFE oW Ao uo AHsuA = EAS) R rkel] wabA

A BF (Free impinging liquid jet)d] f54¢ F+z2+& 1

3
B EF7F FET ol Fo R FRAE HA VWA

¥ 104sk3 gov], Angez 2
Aol YAHEH, £F7 Aol FFHE FEIAVH AAZ DAE AnuAS FER

F(Submerged impinging jet)?} A5 EEF(Free impinging jet)8}= TEZoE A,
AAE 571 9 759 #&AH(Entrainment) 22 Qo] EF FA7F Hgo FEs] A

oA FAGNH W BAARe B4l dshde.

olg] HFEL M 49 ZF AFEFIY(Free jet region), =99 (Impinging jet
B g vt FaEdA HQEEs FastE HY

region#d FE ¥ EF A7) &/
B3 odd(Wall jet region)2& &},
Iy FAE v dg9e FEEd.
- AFE5F9 9 (Free jet region)
- AA A 9 (Stagnation region):EF FHe FEHoEZREH AYX)7 =FNAF
(B1/2)9 sig3te Ao ddezA, FFEEUs)ZE FeA AFSE(UDH7A
7 AASFAE (v.B1/2/U)1/20] 223HAl gt o] oA X7 B1/2R
t} ofF AL A FREZ(Us)7} Xoll wet AP 22 Frst= #3774 (Infinite
fluid)e] AAH EFo.2 <A}

- " 9ted g (Flat-plate region) : EFFAY FEHoZRE AX)7t =ZuxE
(B1/2)Rct 2 o] 9geA EFY FFSEUs)S AFESEUN7 ZAEE 8+
o] Hu o]AE AAF FEEFgelet gt

o

~ Aol A(Transition region) : A AZEA7} a5 A H= o9
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- Aa}ed 9 (Similarity region) : %32 $EE 37} Wsalelx| i =75 W3},
- FY 2999 (Hydraulic jump region) : A3 Hetf A7t A7 Frtste 49
ojt}.
ojde]l MHEF FERAA FAGEH EAL F5FE Asts dF T A
FAsE AASZY LY, IRAE T w@g da2v, =23 EFAE FASNE 2RI 9
@ o2 5A4o] vehdr}

b ’T N Heat Transfer
!a*

/Distribution
Stagnatian T Impingsmsnt

Surface Pressure
Distribution

YWelocity Distribution

Potential Core

B Y Rectangular
Mezzle

7. AF7) A= 2AA R AF

Sul7e] AFe AEdE TxolD A E A AR AAAA T AL AAE F=
2ge 74 & F, 00008 o AT B2E FEE AHsE Yol o YR

del Ao g AHE Aol A%
7 Bestgde =3 A4 94 FE8

= Al
Fepo] wol Washslr).

B o
ko

2 & A7 MRelA e et S Al 44T AR MxdE & &
A E Y R g3te 2AE AREE AsgE 7 AA S ol g e £
A7 B A F ool Aulolo] & AhiA A& AHAY] o] Folx e, £F AHx
& ] Azlo] o] Fojxx glrh.

o

a9 105 AlA AzFle] AFEE vehlal glew], 139 1062 AlY Az AAE o

- 125 —



=F A2 FAR gk 29 1072 ARE=E 193 39 1082 AFF FaEkle]
FE e g, AXSe 35 @ SE|

&ZE o] FZo A shtE o] AF xFe] FFHL AHSL &3 W o

Ax1g 2Ed e (strainer)E 138 1099} Zow, o]+ o

Hel, A& 5E AEstr] 93 gl I 1102 AH F2HAA LHER
T AR =2 A F2U] AHSE AAR AT =4d 2EE e

r:o
2
X,
i,
’
i)
I
=2
>
ol
¢y d
il
fr
B
2
o
fr
-+

4o e
)
o
iy,
v}

I3 105 A3 N 2¥

I3 106 AF ZA
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