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Introduction:

Mira is a blind elephant seal at the Oregon Zoo.  She is incapable of getting herself out of the water in her stellar cove habitat.  Currently, the water level of the pool must be raised in order to get her out onto dry land.  This can only be done in emergency cases because it is costly and the raised water line breaches the water tight membranes in the pool, which creates leaks in the viewing area below.
The Project Design Specification (PDS) is a document used to identify the criteria, customer need, priority, engineering metric, and target of the design team.  This document is used as a constant check to see that the ideas proposed and the designs considered do not conflict with any of the needs of the client.  The PDS also helps identify goals and design criteria.

Mission Statement:

The purpose of this project is to design a system that would allow Mira to get out of her pool without having to raise the water level of the pool.  

Project Plan:

· Public relations contacts – ongoing

· Internal/External Search – 1-2 weeks

· Final concept selection – 2 weeks

· Begin filming process – 2-3 weeks

· Complete workable design – 9 weeks

· Proof of concept prototype – 13 weeks

· Final design/working prototype – 17 weeks
Product Design Specifications:

External customers:

None

Internal customers:

Mira the elephant seal, her trainers and keepers, maintenance workers, and the particular management related to Mira’s care.

The main performance criteria of the design for the customers shall be:

· The device is to help Mira out of the pool.

· The device is to set up quickly and easily.

· The device is to be operable by no more than two people.

· The device is to be quickly and easily removed.
· The device is to work in the Seal pool.
· The device is to withstand outdoor storage.

· The device is to withstand the force and teeth of Mira and the other sea lions she shares the habitat with.

· The design should inflict no undue stress on Mira.
· The device is to have a 5 year service life, with regular maintenance.

The main performance criteria for the engineers shall be:

· The device is to handle the weight of a 1500 lb seal.
· The device is to be set up in less than 10 minutes.
· The time to finish the task is limited by Mira’s compliance with the device.
· The device is to be removed in less than 10 minutes.
· The device is to withstand working in seawater.
· The device is to withstand the outdoor rain, sun, wind, and elements.

· The device is to withstand an impact force of 1000 pounds applied to it at any position within the pool.

· The device will operate dependably for a minimum of five years, with regular maintenance.
· Foreseeable repairs will be planned for. (if necessary)

· One prototype of a workable system will be developed for later full-scale fabrication and installation.

· If funding and time permits, a system will be fabricated and installed.

Priority – Target Table:

	Requirement
	Priority
	Eng. Spec.
	Target

	Effectiveness
	High
	Mira removal
	yes

	Strength
	High
	Maximum supported load
	2000 lbs

	Deployment
	High
	setup time
	< 10 min

	Retrieval
	High
	tear-down time
	< 10 min

	Size
	High
	trainer handling 
	< 3' in 1 dimension

	Size
	High
	Accommodating Mira
	> 5' x 6' in 2 dims

	Operation
	High
	Does not harm/stress Mira
	Yes

	Materials
	High
	Non abrasive to Mira
	Yes

	Materials
	Medium
	Non reactive in salt water
	Yes

	Weight
	Medium
	Weight of largest piece of system
	< 160 lbs

	Life
	Medium
	years of service
	> 5 years

	# Operators
	Medium
	# for complete operation 
	2 or less

	Maintenance
	Medium
	time spent maintaining device
	< 4 hrs / year

	Storage Space
	Medium
	largest possible volume
	> 5' x 7' x 4'

	Speed
	Low
	Mira's time to exit pool
	A.F.A.M.W.A.


Conclusion:
The Oregon Zoo has contracted students in the ME department to design an appropriate aid for Mira, their blind elephant seal, who simply cannot exit her pool without help. The objective of the design is to provide Mira with an effective means of exit that is fast and simple to use for both Mira and her keepers.

Funding could be a challenge as monies haven’t been previously set aside for this project, however with enough media coverage, financial donors and volunteered materials should be supplied as needed.

It is the hope of both the PSU design team and the Oregon Zoo that this project will benefit Mira substantially. 
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