In-Class Laboratory Assignment #17
Names:

1.____________________________


2.____________________________


Driver's Name:_____________________________

From Step 19:

Then when you are satisfied it is working (you could be missing something), fast-forward the simulation to the end of the run.  Utilization of Conveyors:___________

From Step 23:

Do you see the change through the animation? __________

In-Class Laboratory Exercise #17

Driver's Name:________________________________

Lab Purpose: To learn how to incorporate conveyors into an Arena model and add them to the animation.

Simulation Problem: Use an existing model by copying the file InClassLab17.doe to your directory.  The system is the factory cell from past several In-Class labs that has three workstations and four part types.  The parts are sequenced through the cell according to given sequences with the process times being assigned within the individual sequences.  The simulation run length is 5000 minutes.  In this lab you will consider materials handling among stations.  Some animation is complete, but it will be considered later.  Notice there are three views: (o) overall, (m) model, (a) animation.

This lab assignment will use non-accumulating conveyors to transfer the parts between stations.  Assume there is a single conveyor that starts at the arrive area and continues to the exit area:  Order Release -> Station A -> Station B -> Station C -> Exit System.  Assume the distances between all adjacent stations on the conveyor are 100 feet.  Further each part requires 3 feet of conveyor space.   Load and unload times are each 0.25 minute.  The conveyor speed is 20 feet per minute.


1. If the Advanced Transfer panel is not attached to your project bar, attach it to the Template toolbar by clicking the Attach tab.


2. Click on the Conveyor Data Module and define a non-accumulating conveyor named “Work Conveyor”.  Give it a velocity of 20 feet per minute.  Since 3  feet is required for a part, it would probably be best if we required 4 feet of conveyor space to allow some spacing between parts on the conveyor

3. Now what should the “cell size” be.  Since parts will require four feet, we could use cells of 4 feet in length, however that would divide our conveyor up in 4 foot increments, which is kind of big (we could have 4 foot empty “gaps” in the conveyor.  We could use 1 foot increments, but that creates a lot of cells.  So let’s use 2 foot cells.  This means a maximum of 2 cells will ever be needed


4. Next we want to replace all the Stations Modules with Enter Modules and all the Route Modules with Leave Modules, but we will do it one station at a time.  We will re-use the same station names.
   

5. Substitute an Enter Module for the “Order Release” station.  For the Order Release Enter station, there will be no unload time and there is no transfer in.  


6. Substitute a Leave Module for the “Start Sequence” route.  In the Start Sequence Leave station, there will be a .25 minute load. At the Start Sequence, you will request 2 cells of the conveyor (remember cells are 2 feet and parts are 4 feet. You will connect this route via the conveyor whose destination is determined through Sequence.  A queue will be added to show entities waiting for conveyor space.


7. Now substitute an Enter Module for the “Station A” station.  Now specify the .25 minute unload time.  Furthermore, be sure to “exit” the Work Conveyor.  


8. Substitute a Leave Module for the “Route from A” route.  Follow the process you used in Step 5 to specifying leaving entities from this station.


9. Use similar specifications from Station A for Station B.


10. Use similar specifications from Station A for Station C.


11. Now substitute an Enter module for the End System station.  Exit the Work Conveyor, taking .25 minutes to unload.


12. Next, enter all the conveyor “segments” using the Segment data module from the Advanced Transfer.  In our case, a segment is a conveyor section.  Start with the Order Release station and add segments until you get through Exit System.  Note each segment length is 100 feet.


13. Execute you model to be sure there are no errors at this point.  Now we want to enhance the animation so the conveyor is shown.  Change to the animation view and notice there are stations (no routes), queues, and resources for the processes. Two stations are present for each workstation, representing entry and exit.


14. Overlay the entry and exit stations and form the arrangement of stations in a system with distances proportional to the lengths of conveyors between them.

15. Now move the “queues” for entities that wait for conveyor next to the stations on the conveyor.

16. Add the conveyor segments using the Segments button to show the movement between processes.  Be sure your distances connect the proper stations and in the proper direction.  


17. Run the animation and adjust stations, queues, etc. until you are satisfied with the look of the animation.  Notice how parts “skip” stations that are not in their sequence?
18. Turn on the “conveyor” statistics at Run/Run Setup/Project Parameters
19. Then when you are satisfied it is working (you could be missing something), fast-forward the simulation to the end of the run.  Utilization of Conveyors:___________

20. Now change your conveyor to accumulating, allowing only the length of the part to accumulate – namely 3 feet.


21. Now run the animation.  Do you see that the conveyor doesn’t stop anymore to allow parts to exit or enter?


22. Next, lets assume that the conveyor from Station C to Exit System is a non-accumulating and travels at 40 feet per minute.  This will require you to define a second conveyor and put it in between Station C and Exit System.   We will use the previous accumulating conveyor from Order Release through Station C.  Note that we also need to modify the process plan for part 3 so it exits at station C and get on the new conveyor.  

23. Do you see the change through the animation?


24. Finally, let’s go back to having one non-accumulating conveyor whose speed is 20 feet per minute.  But assume the conveyor is formed in a “loop” with a 400 foot segment between the Exit System station and the Order Release station.


25. To see how a loop conveyor might function, lets change the sequence of Part 1, so it goes from Order Release to Station C then to Station A and then to the Exit System.


26. Run the animation and observe the behavior of Part 1.
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