In-Class Laboratory Assignment #18
Names:

1.____________________________


2.____________________________


Driver's Name:_____________________________

From Step 19:

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

In-Class Laboratory Exercise #20

Driver's Name:________________________________

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

Simulation Problem: Use an existing model by copying the file InClassLab18.doe.  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.

Our goal is to model fork trucks to transport the parts between stations.  Assume that there are two fork trucks that each travel at 85 feet per minute.  It requires 0.25 minute to either load or unload a part by the fork truck.   The distance between stations is given (in feet) in the following From/To table; note that some of the distances are directional:

	PRIVATE
From\To
	Arrive
	WS A
	WS B
	WS C
	Exit

	Arrive
	0 
	100
	100
	200
	300

	WS A
	100
	0
	150
	100
	225

	WS B
	100
	150
	0
	100
	200

	WS C
	250
	100
	100
	0
	100

	Exit
	350
	250
	225
	100
	0


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 Transporter Data Module and define a transporter named “Fork Truck”.  Give it a capacity of 2.  Use the default distance set and the default initial position.  Use a velocity of 85 feet per minute.


3. 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.
   

4. 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.  


5. 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 a transporter – namely one of the fork trucks.  Obtain the fork truck using the “Smallest Distance” rule.  Use the “save attribute” to remember which one, by providing an attribute name.  Finally, you will connect this route via the transport whose destination is determined through Sequence.  A queue will be added to show entities waiting for transport.


6. Now substitute an Enter Module for the “Station A” station.  Now specify the .25 minute unload time.  Furthermore, be sure to “free” the transporter.  Notice that you specify the Fork Truck as the transporter and specify the specific transporter number you stored in the previous “save attribute.”


7. 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. (no need for a different attribute name to remember the fork truck obtained)


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


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


10. Now substitute an Enter module for the End System station.  Free the Fork Truck, taking .25 minutes to unload.


11. Next, enter all the distances (both moving “loaded” and moving “empty”) using the Distance data module from the Advanced Transfer Panel (not all distances need to be entered!).  Where distances are the same between workstations, use only one distance.  But “where to” and “where from” distances between workstations are different, specify two distances.  Be sure to get the Beginning and Ending stations correct.  All distances in this problem belong to the same distance set, since both transporters work within the same network of travel paths.


12. Execute your model to be sure there are no errors at this point.  Now we want to enhance the animation so the fork trucks are 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.

13. Using the transporter button, add a picture group for the fork trucks (the Arena Library for Vehicles contains a fork truck picture).  Be sure you have a “ride point” for your busy transporter (see the menu for "Object" within the picture editor).

14. Now move the “queues” for entities that wait for the transporter next to the machines at the processes.

15. Add the distances using the distance button to show the movement between processes.  Be sure your distances connect the proper stations and in the proper direction.  Also use the “flip” property of the distance to keep the fork truck from traveling “backwards.”
16. Now add “parking areas” at the processes for idle transporters.  You will also need a parking area at the exit station.

17. Run the animation and adjust stations, queues, etc. until you are satisfied with the look of the animation.  
18. Turn on the “transporter” statistics at Run/Run Setup/Project Parameters
19. Then when you are satisfied it is working (you could be missing distances), fast-forward the simulation to the end of the run.  Utilization of Fork Trucks:___________

20.  Part pictures disappear when waiting for the fork truck.  To keep them visible requires some work, namely the use of a “storage.”  This is only available in the Siman Delay block.  

21. You will need to delete the Leave modules and replace each of them with the following kind of sequence (done here for the Leave module from the Order Release:
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You need to initialize Fork Truck # attribute in the ASSIGN module to some arbitrary value.  

22.  Check to be sure the Queues are still animated.  If not, put them back in.  


23. Use the Storages button to add storages to “hold” the parts while they are waiting for the fork trucks.


24. Run the model with the animation to see if parts do not disappear, but simply change location.
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