Product Design Specifications 

Detachable Base Sled for Neo-Natal Intensive Care Air Transport Equipment
Contributing Members

     Clay Hammond            Kathryn Kling            Nick Kuzmenko            David Searls

Academic Advisor 
           Sponsor                         Industry Advisor
    Marshall Smith 

         Fliegen Works Inc. 

Micah H. Hamley

        Table of Contents

Introduction…………………………………………………………………
1

Explanation of This Document……………………………………………..
2

Mission Statement…………………………………………………..
……...
2

Project Plan………………………………………………………................
3

Identification of Customers…………………………………………………4

Customer Feedback and Interviews………………………………………...
4

Product Deign Specifications (PDS)………………………………………..
5

House of Quality……………………………………………………………
6

Conclusions…………………………………………………………………
6

 Introduction
When a critically ill infant must be transported, every second counts.  Therefore, the equipment used to transfer these tiny patients must be simple, lightweight, rugged, and easy to use.  Fleigen Works, a company that provides engineering solutions to aeronautical problems, has taken on the task of redesigning a system used by Legacy Emanuel Hospital for emergency air transport of newborn infants.

  The support structure for the current system is a modified adult stretcher.  The high weight of this structure contributes to an excessive overall system weight that has led to injuries to the EMT staff that use it.  Lower weight results not only in greater safety but also a system that can be loaded and unloaded more quickly, saving valuable seconds. At the moment therefore a need for a base structure that helps to reduce weight of the system while still meeting all applicable FAA regulations. 
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Figure1 – Example of neo-natal intensive care equipment used at Legacy Emanuel Hospital

Explanation of This Document
The Product Design Specifications (PDS) document defines the requirements for the design of the base frame for the neo-natal care equipment. A project plan will be given with major milestones, internal and external customers will be identified along with their specific needs. Priority will be assigned to each need as well as engineering metrics and targets. A house of quality will also be included.

Mission Statement
Design a lightweight support structure for attaching neo-natal intensive care equipment to standard air-transport restraint fixtures. This will replace the existing base and reduce the weight by 30% while conforming to all relevant FAA regulations. A prototype, complete drawings and a Bill of Materials will be completed by June of 2006. 
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Figure 2- Picture of current base support in use

Project Plan
As can be seen in Figure 3 below, the major milestones are Project Design, Prototype Build/Development, and Validation/Testing. The main constraint on the time line is due to the requirements of ME 492 and 493.   
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Figure 3- Gant Chart

Identification of Customers
The main external customers are the EMTs that transport the neo-natal patients, the employees of Legacy Emanuel Hospital where the patients are treated, as well as the neo-natal patients themselves.  Our internal customers are Fliegen Works, who provided this project, our PSU Faculty Advisor, Marshall Smith, as well as the Capstone instructor, Faryar Etesami.

Customer Feedback and Interviews
The hospital staff and EMT personnel complained that the weight of equipment was the cause of back injuries. The current set up of the base structure was also hard to handle and maneuver into the helicopter. For these reasons Legacy Emanuel Hospital contracted Fliegen Works to redesign the support base for the neo-natal intensive care equipment.

Our Faculty advisor, Marshall Smith, and ME 492/493 instructor, Faryar Etesami, want our design and documentation to follow the requirements of the Capstone format. Including deadlines for progress reports, prototyping and final design show casing. 

PDS

	Elements
	Customer
	Requirements
	Importance 
	Metric
	Target

	Applicable codes / Safety
	FAA
	Must meet FAA Regulations in crash support
	High
	Force
	18Gs in vertical, 20Gs in horizontal

	Testing
	FAA
	Passes FAA tests
	High
	Y/n
	Yes

	Cost of Production
	Fliegen
	Do not exceed budget
	High
	Dollars
	$3000 to $6000

	Size and Shape
	EMTs
	Be able to fit in helicopter and through doors
	High
	Inches
	18 1/2 width

	Weight
	EMTs
	Reduce Weight 
	High
	lb
	28lb

	Ergonomics
	EMTs
	Is comfortable to handle
	Med
	Y/n
	Yes

	Environment
	EMTs
	Withstand exposure to weather
	Med
	Degrees F
	-30 to 130

	Life in service
	EMTs
	Last as long as support equipment
	Med
	Years
	10-20 years

	Materials
	EMTs
	Can't produce toxic fumes, non-flammable
	Med
	Y/n
	Yes

	Documentation
	FAA
	Must provide needed FAA documentation
	Low
	Y/n
	Yes

	Legal 
	Fliegen
	Does not infringe on any other patented items
	Low
	Y/n
	Yes

	Timelines
	PSU Faculty
	Follows ME 492 and 493 time lines
	Low
	Y/n
	Yes

	Disposal
	N/A
	N/A
	N/A
	N/A
	N/A

	Manufacturing Facilities
	N/A
	N/A
	N/A
	N/A
	N/A

	Shipping
	N/A
	N/A
	N/A
	N/A
	N/A

	Quality and Reliability
	N/A
	N/A
	N/A
	N/A
	N/A

	Performance
	N/A
	N/A
	N/A
	N/A
	N/A

	Company constraints 
	N/A
	N/A
	N/A
	N/A
	N/A

	Packaging
	N/A
	N/A
	N/A
	N/A
	N/A

	Aesthetics
	N/A
	N/A
	N/A
	N/A
	N/A

	Quantity
	N/A
	N/A
	N/A
	N/A
	N/A

	Installation
	N/A
	N/A
	N/A
	N/A
	N/A


House of Quality

	Requirement
	End User
	Importance
	Engineering Criteria
	Market Competition

	Performance
	
	
	Weight
	Material
	Install time
	Size
	Able to replace latches
	Life port

	Ergonomics
	EMT
	3
	***
	 
	***
	**
	*
	*

	Safety
	EMT
	4
	*
	**
	 
	***
	*
	***

	Maintenance
	Maintenance Personnel
	1
	 
	 
	 
	 
	***
	*

	Cost
	Fliegen Works
	1
	**
	***
	*
	*
	*
	NA

	Life in service
	EMT
	1
	*
	***
	 
	*
	***
	**

	 Market Competition 

	Life port
	37lb
	Non-flammable
	45 sec
	Width: 18 1/2 in
	No
	 

	Target
	28lb
	Non-flammable
	5 sec
	Width: 18 1/2 in
	Yes
	 

	Method of Verification
	Scale
	FAA testing
	Test
	Measured
	Test
	 


Conclusions

The base support structure of the neo-natal care unit must be redesigned for intended use, instead of being a modified adult stretcher. This will result in a lighter load for EMTs and hospital personal that use this equipment, as well as save time in transport.
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