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3-12) در تمرین 3-11، پس از بازرسی، باید در رنگ قطعات تغییراتی ایجاد شود، بنابراین به یکی از اتاقک های تغییر رنگ(هر یک از اتاقک ها مخصوص یک رنگ است) فرستاده می شوند. البته واضح و مشخص است که هر یک از قطعات به اتاقک مخصوص رنگ خود ارسال می گردند. هر یک از اتاقک ها دارای سیستم صف FIFO و یک خدمت دهنده مخصوص به خود می باشد. زمانهای تغییر رنگ صرف نظر از رنگ، از توزیع مثلثی TRIA(3,9,18) پیروی میکنند. یک نمودار جهت نمایش طول صف هر یک از اتاقک ها ایجاد نمایید. (رنگ هر منحنی متناسب با رنگ قطعه باشد.) آمارهای خروجی مشابهی مانند تمرین 3-9 جمع آوری کنید. در ضمن زمان انتظار در صف، تعداد در صف و ضریب بکارگیری هر یک از اتاقک ها را به دست آورید.

تمرین ۳-۱۲

[image: ]



توضیح ماژولها

قطعات با توزیع نمایی ۱۵ دقیقه وارد می شوند.
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سه نوع قطعه وجود دارد.
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در این ایستگاه قطعات۱ بازرسی می شوند.
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تغییر رنگ قطعات۱ در این ایستگاه انجام میگیرد که با توزیع مثلثی ۳و۹و۱۸ دقیقه است.
[image: ]

از این ماژول برای تغییر رنگ قطعات استفاده میشود که به رنگ آبی تبدیل میکند.
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۹۳ درصد از قطعات تست شده سالم هستند و به خروجی فرستاده می شوند و ۷ درصد معیوب هستند که به قسمت دوباره کاری فرستاده می شوند.
[image: ]

دوباره کاری قطعات با تابع مثلثی ۲و۳و۵ دقیقه انجام میگیرد.
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خروج از سیستم
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زمان شبیه سازی بمدت ۴۸۰ دقیقه میباشد
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نمودار تغییر رنگ قطعات
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نتایج شبیه سازی

Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Key Performance Indicators
Average
All Entities
[image: ]Non-Value Added Cost
 0 
Other Cost
 0 
Transfer Cost
 0 
Value Added Cost
 80 
Wait Cost
 1 
Total Cost
 82 
Average
All Resources
[image: ]Busy Cost
*
 10 
Idle Cost
 45 
Usage Cost
*
 60 
Total Cost
 116 
* these costs are included in Entity Costs above.
Average
System
Total Cost
 127 
Number Out
 23 
Model Filename:
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1
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Entity
Time
VA Time
Half Width
Average
Minimum
Value
Maximum
Value
 25.5470
Part
 16.1860
 66.3960
(Insufficient)
NVA Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Part
 0.00
 0.00
(Insufficient)
Wait Time
Half Width
Average
Minimum
Value
Maximum
Value
 2.6726
Part
 0.00
 17.3071
(Insufficient)
Transfer Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Part
 0.00
 0.00
(Insufficient)
Other Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Part
 0.00
 0.00
(Insufficient)
Total Time
Half Width
Average
Minimum
Value
Maximum
Value
 28.2196
Part
 16.1860
 78.7767
(Insufficient)
Cost
VA Cost
Half Width
Average
Minimum
Value
Maximum
Value
 4.2429
Part
 3.5395
 11.2132
(Insufficient)
NVA Cost
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Part
 1.0000
 1.0000
(Insufficient)
Wait Cost
Half Width
Average
Minimum
Value
Maximum
Value
 1.0445
Part
 1.0000
 1.2885
(Insufficient)
Other Cost
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Part
 1.0000
 1.0000
(Insufficient)
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Entity
Cost
Transfer Cost
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Part
 1.0000
 1.0000
(Insufficient)
Total Cost
Half Width
Average
Minimum
Value
Maximum
Value
 8.2874
Part
 7.5395
 15.4195
(Insufficient)
Other
Number In
Value
Part
 26.0000
Number Out
Value
Part
 23.0000
WIP
Half Width
Average
Minimum
Value
Maximum
Value
 1.4935
Part
 0.00
 5.0000
(Insufficient)
Model Filename:
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Process
Time per Entity
VA Time Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 8.8160
Change Color1
 6.4415
 11.5653
(Insufficient)
 9.2726
Change Color2
 5.8683
 13.6383
(Insufficient)
 10.8315
Change Color3
 4.2702
 17.1142
(Insufficient)
 12.2548
Control Part1
 10.1867
 14.6075
(Insufficient)
 12.5571
Control Part2
 10.3177
 13.9287
(Insufficient)
 12.8683
Control Part3
 11.5680
 14.1834
(Insufficient)
 2.9355
Rework Parts
 2.0964
 4.1252
(Insufficient)
Wait Time Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Change Color1
 0.00
 0.00
(Insufficient)
 0.00832012
Change Color2
 0.00
 0.0915
(Insufficient)
 0.06186483
Change Color3
 0.00
 0.5568
(Insufficient)
 0.00
Control Part1
 0.00
 0.00
(Insufficient)
 3.4378
Control Part2
 0.00
 17.3071
(Insufficient)
 3.3684
Control Part3
 0.00
 11.8240
(Insufficient)
 0.00
Rework Parts
 0.00
 0.00
(Insufficient)
Total Time Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 8.8160
Change Color1
 6.4415
 11.5653
(Insufficient)
 9.2809
Change Color2
 5.8683
 13.6383
(Insufficient)
 10.8933
Change Color3
 4.8270
 17.1142
(Insufficient)
 12.2548
Control Part1
 10.1867
 14.6075
(Insufficient)
 15.9949
Control Part2
 10.3177
 31.1696
(Insufficient)
 16.2367
Control Part3
 11.7461
 25.6003
(Insufficient)
 2.9355
Rework Parts
 2.0964
 4.1252
(Insufficient)
Accumulated Time
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Process
Accumulated Time
Accum VA Time
Value
Change Color1
 52.8960
Change Color2
 102.00
Change Color3
 97.4833
Control Part1
 73.5289
Control Part2
 150.69
Control Part3
 128.68
Rework Parts
 8.8065
[image: ]Accum Wait Time
Value
Change Color1
 0.00
Change Color2
 0.0915
Change Color3
 0.5568
Control Part1
 0.00
Control Part2
 41.2534
Control Part3
 33.6840
Rework Parts
 0.00
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Process
Accumulated Time
Total Accum Time
Value
Change Color1
 52.8960
Change Color2
 102.09
Change Color3
 98.0401
Control Part1
 73.5289
Control Part2
 191.94
Control Part3
 162.37
Rework Parts
 8.8065
[image: ]Cost per Entity
VA Cost Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 1.2939
Change Color1
 1.2147
 1.3855
(Insufficient)
 1.3091
Change Color2
 1.1956
 1.4546
(Insufficient)
 1.3610
Change Color3
 1.1423
 1.5705
(Insufficient)
 1.4085
Control Part1
 1.3396
 1.4869
(Insufficient)
 1.4186
Control Part2
 1.3439
 1.4643
(Insufficient)
 1.4289
Control Part3
 1.3856
 1.4728
(Insufficient)
 1.0979
Rework Parts
 1.0699
 1.1375
(Insufficient)
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Process
Cost per Entity
Wait Cost Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Change Color1
 0.00
 0.00
(Insufficient)
 0.00013867
Change Color2
 0.00
 0.00152535
(Insufficient)
 0.00103108
Change Color3
 0.00
 0.00927972
(Insufficient)
 0.00
Control Part1
 0.00
 0.00
(Insufficient)
 0.05729635
Control Part2
 0.00
 0.2885
(Insufficient)
 0.05613992
Control Part3
 0.00
 0.1971
(Insufficient)
 0.00
Rework Parts
 0.00
 0.00
(Insufficient)
Total Cost Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 1.2939
Change Color1
 1.2147
 1.3855
(Insufficient)
 1.3092
Change Color2
 1.1956
 1.4546
(Insufficient)
 1.3621
Change Color3
 1.1516
 1.5705
(Insufficient)
 1.4085
Control Part1
 1.3396
 1.4869
(Insufficient)
 1.4759
Control Part2
 1.3439
 1.7505
(Insufficient)
 1.4851
Control Part3
 1.3915
 1.6631
(Insufficient)
 1.0979
Rework Parts
 1.0699
 1.1375
(Insufficient)
Accumulated Cost
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Process
Accumulated Cost
Accum VA Cost
Value
Change Color1
 7.7632
Change Color2
 14.3999
Change Color3
 12.2494
Control Part1
 8.4510
Control Part2
 17.0228
Control Part3
 14.2894
Rework Parts
 3.2936
[image: ]Accum Wait Cost
Value
Change Color1
 0.00
Change Color2
 0.00152535
Change Color3
 0.00927972
Control Part1
 0.00
Control Part2
 0.6876
Control Part3
 0.5614
Rework Parts
 0.00
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Process
Accumulated Cost
Total Accum Cost
Value
Change Color1
 7.7632
Change Color2
 14.4015
Change Color3
 12.2587
Control Part1
 8.4510
Control Part2
 17.7104
Control Part3
 14.8508
Rework Parts
 3.2936
[image: ]Other
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Process
Other
Number In
Value
Change Color1
 6.0000
Change Color2
 12.0000
Change Color3
 10.0000
Control Part1
 6.0000
Control Part2
 12.0000
Control Part3
 11.0000
Rework Parts
 3.0000
[image: ]Number Out
Value
Change Color1
 6.0000
Change Color2
 11.0000
Change Color3
 9.0000
Control Part1
 6.0000
Control Part2
 12.0000
Control Part3
 10.0000
Rework Parts
 3.0000
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Queue
Time
Waiting Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Change Color1.Queue
 0.00
 0.00
(Insufficient)
 0.00762677
Change Color2.Queue
 0.00
 0.0915
(Insufficient)
 0.05567835
Change Color3.Queue
 0.00
 0.5568
(Insufficient)
 0.00
Control Part1.Queue
 0.00
 0.00
(Insufficient)
 3.4378
Control Part2.Queue
 0.00
 17.3071
(Insufficient)
 3.7141
Control Part3.Queue
 0.00
 11.8240
(Insufficient)
 0.00
Rework Parts.Queue
 0.00
 0.00
(Insufficient)
Cost
Waiting Cost
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Change Color1.Queue
 0.00
 0.00
(Insufficient)
 0.00012711
Change Color2.Queue
 0.00
 0.00152535
(Insufficient)
 0.00092797
Change Color3.Queue
 0.00
 0.00927972
(Insufficient)
 0.00
Control Part1.Queue
 0.00
 0.00
(Insufficient)
 0.05729635
Control Part2.Queue
 0.00
 0.2885
(Insufficient)
 0.06190118
Control Part3.Queue
 0.00
 0.1971
(Insufficient)
 0.00
Rework Parts.Queue
 0.00
 0.00
(Insufficient)
Other
Number Waiting
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Change Color1.Queue
 0.00
 0.00
(Insufficient)
 0.00019067
Change Color2.Queue
 0.00
 1.0000
(Insufficient)
 0.00115997
Change Color3.Queue
 0.00
 1.0000
(Insufficient)
 0.00
Control Part1.Queue
 0.00
 0.00
(Insufficient)
 0.08594452
Control Part2.Queue
 0.00
 2.0000
(Insufficient)
 0.08511412
Control Part3.Queue
 0.00
 1.0000
(Insufficient)
 0.00
Rework Parts.Queue
 0.00
 0.00
(Insufficient)
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Resource
Usage
Instantaneous Utilization
Half Width
Average
Minimum
Value
Maximum
Value
 0.1102
Machin Color1
 0.00
 1.0000
(Insufficient)
 0.2220
Machin Color2
 0.00
 1.0000
(Insufficient)
 0.2192
Machin Color3
 0.00
 1.0000
(Insufficient)
 0.01834691
Machin Rework
 0.00
 1.0000
(Insufficient)
 0.1532
Machin1
 0.00
 1.0000
(Insufficient)
 0.3139
Machin2
 0.00
 1.0000
(Insufficient)
 0.2842
Machin3
 0.00
 1.0000
(Insufficient)
Number Busy
Half Width
Average
Minimum
Value
Maximum
Value
 0.1102
Machin Color1
 0.00
 1.0000
(Insufficient)
 0.2220
Machin Color2
 0.00
 1.0000
(Insufficient)
 0.2192
Machin Color3
 0.00
 1.0000
(Insufficient)
 0.01834691
Machin Rework
 0.00
 1.0000
(Insufficient)
 0.1532
Machin1
 0.00
 1.0000
(Insufficient)
 0.3139
Machin2
 0.00
 1.0000
(Insufficient)
 0.2842
Machin3
 0.00
 1.0000
(Insufficient)
Number Scheduled
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Machin Color1
 1.0000
 1.0000
(Insufficient)
 1.0000
Machin Color2
 1.0000
 1.0000
(Insufficient)
 1.0000
Machin Color3
 1.0000
 1.0000
(Insufficient)
 1.0000
Machin Rework
 1.0000
 1.0000
(Insufficient)
 1.0000
Machin1
 1.0000
 1.0000
(Insufficient)
 1.0000
Machin2
 1.0000
 1.0000
(Insufficient)
 1.0000
Machin3
 1.0000
 1.0000
(Insufficient)
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Resource
Usage
Scheduled Utilization
Value
Machin Color1
 0.1102
Machin Color2
 0.2220
Machin Color3
 0.2192
Machin Rework
 0.01834691
Machin1
 0.1532
Machin2
 0.3139
Machin3
 0.2842
[image: ]Total Number Seized
Value
Machin Color1
 6.0000
Machin Color2
 12.0000
Machin Color3
 10.0000
Machin Rework
 3.0000
Machin1
 6.0000
Machin2
 12.0000
Machin3
 11.0000
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Resource
Cost
Busy Cost
Value
Machin Color1
 0.8816
Machin Color2
 1.7000
Machin Color3
 1.6247
Machin Rework
 0.1468
Machin1
 1.2255
Machin2
 2.5114
Machin3
 2.1447
[image: ]Idle Cost
Value
Machin Color1
 7.1184
Machin Color2
 6.2241
Machin Color3
 6.2461
Machin Rework
 7.8532
Machin1
 6.7745
Machin2
 5.4886
Machin3
 5.7261
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Category Overview
 9:07:14AM
August 31, 2016
Unnamed Project
Time Units:
Replications:
1
Minutes
Resource
Cost
Usage Cost
Value
Machin Color1
 6.0000
Machin Color2
 12.0000
Machin Color3
 10.0000
Machin Rework
 3.0000
Machin1
 6.0000
Machin2
 12.0000
Machin3
 11.0000
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