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2.1
Steel Color Bond Steel 1

0.717 0.66
0.61 0.51
176

1/4
120 Voltage
Current frequency 50/1
1.7 Amps.

x 100333 3

35

Galvanized

L7
1.32



230
460 1202
5 355 41.0
thermostat
3
(Air-curtain)

4.2

3
(Polyethylene) Colorbond (Liner)
(Shell)

3 Display Case

36



41

[ (Shell)

[ (Liner)

Condensing unit

S N ) I N

[ O e S e L e

41
(Supplier)

Galvanized Steel
Galvanized Steel
Colorbond Steel
Colorbond Steel
Galvanized Steel

Colorbond Steel
Colorbond Steel
Colorbond Steel
Galvanized Steel
Galvanized Steel
Galvanized Steel
Galvanized Steel

Colorbond Steel
Galvanized Steel
Galvanized Steel

Galvanized Steel

Colorbond Steel

GA

18
20
20
20
10

24
24
24
18
18
18
20

20

14

16
18

31



41 ()

Display Case

, Evaoorator

Evaporator
Evaporator supporter
Evaporator
support
Condensina Unit
Condensing unit
Condenser

—_ Y-

Colorbond Steel
C.R. sheet steel
Colorbond steel
Colorbond Steel

Galvanized Steel
Galvanized Steel
Galvanized steel
C.R. sheet steel

Galvanized steel

Galvanized steel
Galvanized steel

Galvanized steel
C.R. sheet steel

Colorbond steel
Colorbond steel
Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel

38

GA
24
20
24
24

18
18
18
20
18

14
12

16
20

24
24
16
16
18
18
16
24



4.2

[tem

O 0O —~J4 OO o1 B LW PO e

SEI==

13

39

(Hermetic compressor) 1/4 HP

R134
(Condenser) (fin) 7 finsfinch 2.5x11x10"
(Evaporator) (fin) 6 fins/inch
2.5x19.5x7” 3/8"
1/40 HP
1/70 HP
4.2
|
wi) @Qy 1 ()
)

Compressor 14 LR PC 1 1512.00  1512.00
Condenser 30T PC 1 32000 320.00
Evaporator 3/8 PC 1 610.00  610.00
Motor (for Evaporator) 1/70 PC 1 355.00  355.00
Motor (for Condenser) 1/40 220/50 PC 1 42000  420.00
(Aluminum Fan Blade) PC 1 42.00 42.00

(Plastic Fan Blace) PC 1 50.00 50.00

Filter/Drier PC 1 18450 18450
Relief spring PC 1 22.00 22.00
3/8" (Copper Tube) m 2136 9.20 19.65

1/4" (Copper Tube) m 2565 5.46 14,00

Drain tube 12" m 2 16.00 32.00
(Insulation pipe) PIT3/8xx38  m 05 29.00 1450



40

42( )
|tem /
wi) Qy 1 ()
)

14 (Insulating PIT 3/8x3/8) 15 22.00 33.00
15 Temp. Control K50 P-6110 PC 1 150.00  150.00
16 (Cable tie nylon 6") PCs 10 0.55 5.50
17 (Cable tie nylon 9) PC 1 1.00 1.00
18 Polished wire 11 Ga, m 218 4,00 8.74
19 Polished wire 3/8" m 546 9.67 52.80
20 Wished wire 5/16" m. 5 8.00 40.00
2 m 25 28.45 71.13
22 Plug PC 1 51.00 51.00
23 Control switch (Control Handle) PC 1 18123 181.23
24 ON-OFF 15A PC 1 15750 15750
25 Invert Switch PC 1 76.74 76.74
26 Flexible Grommeting m 07 11,00 1.70
27 Coated lamp holder Int.red NAC Pasnad 35.00 35.00
28 Coated lamp holder ext.blue NAC RO ERSE 35.00 35.00
29 Coated lamp holder yellow NAC PCs 2 35.00 70.00
30 (Door Assembly)

Handle  Hinge PC 1 288000 2,880.00
31 Molding V-3 PVC m 408 35.00  142.00
32 Sticker Set 1 270.00  270.00
33 Ballast 2x20w 220/50 PC 1 46.00 46.00

3 (Lamp F20T20) PCs 2 5500 11000
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4.2( )
|tem [
) @y 7 ()
)
35 (Lampholder) PCs 2 40.00 80.00
36 Display ARV white DP(Lampshade) PC 1 38.00 38.00
37 Lamp sheath 22 UL (Lamp Cont22UL) PC 1 20.00 20.00
38 Lampholder-Cap UL (Lamp holder belt) ~ PCs 2 12,00 24.00
39 (Refrigerant) 134a Kg 034 140.00 47.60
40 (Polyol) ky 398 11500 45770
41 (Isocyanate) kg AT 110.03 52484
43 (Pilaster) 36" m. 4 15.00 60.00
42 PCs. 3 250.00  750.00
44 (Clamp for Pilaster ) PCs 12 350 42.00
45 Aluminum rivet 43 PCs 20 0.25 5.00
46 Aluminum rivet 54 RRp1a¥ 0.25 8.00
47 Aluminum rivet 56 PCs 4 0.25 1.00
48 rivet 3/16" IAG-4 PCs 24 0.39 9.36
Bushing
49 RC 9 Bushing PC 1 2.00 2.00
50 Snap Bushing 3/8 PC 1 0.50 0.50
51 Blue snap 7/8 PCs. 5 5.00 25.00
52 Bushing o/c PC 1 5.00 5.00
Nut Screw Washer
53 Nutss d 3/16 PCs 2 0.67 1.34

o4 SS M4 PCs 2 0.29 0.58



|tem

55
56
51
58
59
60
61
62
63

64
65
66
67
68
69
10

42( )

SS M4
M8

MS d 3/8"
Bolt SS d 122"x2 1/2"
Nut MS d 1/2"
Phil PAN #8 X1/2"
Hex. Bolt 5/16"
Hex. Bolt 1/4 112"
Phil 20round type

6013
(5% solder 280)
Foam Cap 1 1/4
(Silicone clear 732)
Fast bond
>
z

(unit)

PCs
PCs
PCs
PCs
PCs
PCs
PCs
PCs
PCs

Pcs

Kg

Qy)
2
4
4
4
4
30
4
18
40

4

0.029

3
0.25
01
15
3.9

(

/

)
0.25
0.65
0.22

19.00
5.00
0.80
0.71
0.80
0.40

1.00
20.00
0.50
154.58
390.00
2.50
1.00

42

0.50
2.60
0.88
76.00
26.00
2-.00
2.84
18.00
16.00

4,00

0.58

S0

38.65
39.00
37.50
3.90
10,389.86



4.3
ltem
1 (pallet)
2
3
4 2"
(1)
43
10-20

43

) Q)
)
45.00
6.00
10.00
250

20-40

30

43

45.00
24.00
40.00
5.00
114.00



44

254
45
300
136
135

435 30

135

= /
=8 [ X60 735 6.5/
=212x6.5 =1,776 /

(Available production time) 365 / 52

/ % | ( ) 15 |
m | 1776 |

1 3 !
il 4662 |

0/

=38 [ X0 30 =16/ 212 |
X6 [ =4352



(Clamp)

(Sub-assembly)
1- 24

44

(made
to order) (Job Shop)

(Continuous Production)
(Mass Production)

41



60

Condensing Unit
Evaporator
R134a
Electrical Control Unit
High & Low Voltage

41



© oo N O

44.1

44

44

rivet

rivet

6xoxecm 6

Molding PVC

1-4

5-8

RO PO PO PO

4.6

11
17
5.9

1.0
41
5.4
144

435

4

rivet
rivet
2
3
6
6
378



442

45

Isocyanate 8.75

30

4.5

4.5

4.5

16.5 Polyol
(Hoist)
()
1 114 | |
1 5.0 1 Jig, Hoist
1 45 2 Jig,
1 5.0 3 Jig, Hoist
1 40 4
29.9



o1l B w -

10

12
13

443
(Foam-cabinet)
(Sub-assembly part)
4.6
4.6
/ .
[
()
1 14
Evaporator 1 41 -
Evaporator 1 6.6 2 rivet
Evaporator 1 49 3
Evaporator 1 3.9 13
Evaporator 1 43 5
1 54 6
supporter 1 6.7
4
1 38 6,8
rivet 1 49 9 rivet
Display
1 38 10 ,
control handle 1 2.3 1

49



50

46 ()
/ .
/
()
14 1 32 13 1
bolt washer  nut
15 suction 1discharge 1 138 514
rilter/Drier
16 1 3.8 15 Pressure
Regulator,
Manifold gauge
17 Manifold gauge set 1 3.2 16 Vacuum Pump,
Vacuum Pump Manifold gauge
18 R134a 1 107 1 ,
Manifold gauge
19 drain tube 1 1.0 15
20 thermostat 1 31 4
2 1 8.8 12
22 1 5l 142 ,
ground ,
23 1 39 22 ,
bushing ,
24 support bolt2 1 21 14
25 2 1 2.6 ,
26 1 2.2 23

21 1 13 1



28

29
30
3l
32
33
34

35

36
31

46( )

voltage

ticket
rivet

444

2

High & Low 1
1

1

|abel 1

1

1

1

1

1

2
(Sub-assembly)

5

)
15 23 ,
48 28
14 29
148 29
2.9 29 rivet
16 32
20 18,28 Pressure
Recorder,
Manifold gauge,
Ammeter
23 30,31,33
3
48 35
16.2 36

41



a7

(Electrical Control unit)
(Condensing Unit)
Evaporator

(Grilled Case)

Display
(Suction ling)

(Discharge line)

4.5

20.5
43.0
14
33.5

196
36.6

25.6

195

22.2
221.8

52



26

/

(Cycle time)

(Cycle time)

(Available production time)
15/

=212 | x8
26,112 |

365 | 52
212 |

/
x60 /5,000 /

(Idle time)

184.4/26.112
11
- 8

(Precedence Requirement)

4.6



oy o1 B LW DD

oo

(Precedence diagram)
(node)
4.2
(Heuristic)
5
48 4.3
4.8
=)
1,2,3,13,14 1.4+4.149.2+3.2+6.6
456,7,20 4.9+3.9+4.3+3.145.4
89101112  6.7+3.8+4.9+3.8+2.3
15,16,17,19 13.8+3.8+1.0+3.2
18,21,22 10.7+8.845.1
23,24,25,26,27,28,29, 3.9+15+2.2+1.3+4.8
32,34 +2.0+2.6+2.142.9
30,31,33 1.6+14.847.4
35,36,37 2.3+4.8+16.2
()
= 184.4/24.6
= 8x24.6
(Efficiency) = 184.4/196.8
(Idle time) = (196.8-184.4)/196.8

54

(Network) (element)
26.112
24.6
/
245 99.6%
21.6 87.8%
215 87.4%
21.8 88.6%
24.6 100.0%
23.3 94.7%
23.8 96.7%
23.3 94.7%
184.4 93.7%
7.5-8
196.8
93.7%
6.3%
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39
H 5
/o // 1 67
ryo
;1 1 (8
/ 1 1
14 1
41 66/ 491 43, 38 49

4.2

( Qv -«/ 10v -

38 2.a
v 121

2.2

Y26Y

/

\%

148
3l
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24.6

1 1246

43

[ =5307 |/

95%
90%
60%
10%

5,000

51

8
93.1% 63%
22 | X8 [ X&0

95%x5,307 = 5041 |/
90%x5,307 = 4,776 |
80%x5,307 =4,245 |
10%x5,307 =3,715 |

8



43.5

()
435 4357246 =176 ~2
3+45+3+30* =405  405724.6=164 ~2
K1 30.0246=121 ~2
60* 60.024.6= 244 ~3
4.4) 2
45 30
3 40.5
2 2
4
30 2
60
3 3
1
5

164

49



4.9
/
|
Q
435
164
185+
30=
485
1 245
BEvaporator
2 Bvaporator 216
thermostat
3 215
control handle
4 suction discharge 218
filter/dryer
drain
5 24.6

ground

won

4352

=21.75

4852=

2425

245

216

2138

24.6

21.75x100/24.6

=884%

16.4x100/24.6—=
66.7%0
24.25x100/24.6

= 98.57%0

24.5x100/24.6—=

99.6%0

21.6x100/24.6—=

87.8%0
21.5x100/124.6 =

87.4%0

21.8x100/24.6 =

8.6

24.6x100/24.6 =

10005

59

e

B30

143206

04%

12 6

D

11.4%

Oos



60

49 ()
/
G 5
8
6 233 1 233 23.3x1 /246 = 532
A 720
compressor
7 tickers 238 1 238 23.8x100246 = 330
label 96.7%0
8 233 233 23.3x1 /24.6= 5320
A 720
2928 13
= 292.8/24.6 = 119-~12
= 13x24.6 = 3198
(Efficiency)  =292.8/319.8 = 9155%
(Idle time) = (319.8-292.8)/319.8 = 845%
12
49

4.7



61

4.10
/ ip ip
G
: 5 1
1 205 | 05 cosacozas= 1676
B30
2 o L awz= 21sacozas=  Lew
215 87.4%
3 ;|5 ) |2 1675A00246 3%
= 1675 = 630
a4 196 1 196 19eacuzae=  204%
706%
5 w6 [ WE2 183A00246= 256%
Display =183 74.4%
6 6t ) maz=  165a00246= 3%
Evaporator 74= 165 67%
330
7 1©5 1 195 19sacome e
792
8 22 1 22 zzaccas= osw
0296
s 12
=227.8/24.6 9.26 ~10
= 12x24.6 2052
(Efficiency) = 227.8/296.2 71.2%
(Idle time) = (295.2-227.8)/295.2 22.8%
10

“ 191 91

1] 12 121 i
bT ikl id bi TKIbibI 1K)i_idVI lu u=d=U U*bKi bibi iw §iNbbbiKiN bd bKD‘K?I'\d iNidi 4 ”u]



46

8x60/4.5 = 106.6

(Pneumatic jig) 1

25.4
136 5

(Polyol) (Isocyanate)

(Vacuum Pump)

62

165

4.5

24.6



411

(Foam injection machine)
(Pneumatic jig)

Pressure Regulator
(Vacuum Pump)

Manifold gauge set

(Pressure Recorder)
(TIG welder)

Hand lift

~ WO R 2 N R 0O N DN

w

H

o

o

N e i LS

41

63



250,000
47
4
(Main assembly Line)
assembly)
f
412
412
2
3
8
(Sub-assembly) 12
25

5,000

K o w »

12

64

(Sub-



4.8

481

72 X66
1
0.82 X0.76 = 0.6232
15

65



66

- 18.38

1 15
18.38x15 = 275.7 ! 0.6232x276
= 172 10%
1.1x172 = 189.2 17.2
() ()
15 275.7
30 551.5
=1:15

1.5x189.2 = 283.8
25.8



67

4
1 (Cabinet Assembly) 2
6x12 6x24 =144
2 (Foam Injection)
6x8 =48
6x8 =48 %
)| (Main Assembly Line)
7x18 = 126
4) (Sub-Assembly) 6x30 = 180
12 6x2.5
6Xx6 =36

x12 =72



68

15 1
Hand lift

4.8.2

(Raw Material
Store) (Work  Process) (Finished Goods
Warehouse) 4.4

- (Spot Welder)
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413

4.13

, Pressure Regulator, Manifold
gauge set, Vacuum Pump 2 1

, Manifold gauge set
, Manifold gauge set,
3,

Ammeter, Pressure recorder

69



10

1) 60X60 4
2) 30%55 2 4
3 80x100 4

414

4.14

Evaporator, Evaporator, , , Condensing unit
Evaporator, Evaporator,
Support , , rivet, display,
, control handle, thermostat
, Rlter/Drier,
Electrical control box, < ground
, . bushing, support : :
compressor, , : aluminum 36" ,
Sticker, label rivet,
, 2'1



Store

t t
| |
| Cobkinet | Cablnet
| Assembly 1 ! Assembly 2
| | Prepare
| | | to Foam
P S e s 1 InJectlon
|
MUY S p—
BEE E l
i .
T T T T & [Je ’f
O e T e e e .
[ | | | ] [MJ
( | | | | |
Main
Assembly
Line

Sub-Assembly

Finished
goods

Staff
Canteen

Warehouse

Mthenance
|

Research&Testing
Room

4.4
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4.5

4.6

>0 TFOTFETF OO



Store

| I
| l
l Cabinet I
: Assembly 1 :
| |

1 T
|1 |
Cablnet I |
Assembly 2 I |
| |Prepare|
| to Foam

|InJec’clor'

, |
| 1
~ I T I T T VZZiZZ J ec1‘]‘lo
= m|l 1 1 1 I [ NNRANY 9 |
© 5 i
g [ T T T T T
= 1 I | I 1 I
= | | 1 | | | |
T I 1 I = | |
'
Main

Finished
goods
Waorehouse

Assemply
i }uw $

Sub-Assembly

7

Mmptenonce
|

|

Research&Testing
Room

ULJ

4.6



4.85

4.15

( 2
6x12 = 72
6x10= €0

75.48
6x18 = 108

12x12 =144

12x30 = 360
6x6= 36
6x12 = 72

4.15

( 2
6x24 =144

126
6x30 = 180
288
18x12 = 288
6x6 = 36
6x12 =72
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