ME 463 Concept Generation Worksheet – Spring 2026

Tips for concept generation
· All team members participate
· Reference requirements at each step
· Use hand sketches or quick prototypes to visualize concepts
· Keep a log of discarded ideas; they may inspire improvements and iterations

Four step process for concept generation
1. Functional decomposition
2. Brainstorm solutions
3. Morphological chart
4. Combine and evaluate concepts

Challenge: avoid (or minimize) using computers and tablets when generating concepts.

Recommended reading: Chapter 4 of Steal like an Artist by Austin Kleon
“While I love my computer, I think computers have robbed us of the feeling that we’re actually making things.”

“The computer is really good for editing your ideas, and it’s really good for getting your ideas ready for publishing out in the world, but it’s not really good for generating ideas.  There are too many opportunities to hit the delete key.  The computer brings out the uptight perfectionist in us – we start editing ideas before we have them.”




Step 1: Functional decomposition
	What is the overall system function?
	Generate electricity and create freshwater.



	Customer Requirements
	Engineering Requirements

	Water is safe to drink (CR1)
	Filter to remove at least 99% of bacteria and salt (ER1)

	Maintenance can be easily performed (CR2)
	Maintenance can be done in less than 30 minutes (ER2)

	 Water is affordable (CR3)
	 Water costs 50 cents less per liter to produce than currently available freshwater sources
 (ER3)

	 Sufficient water supply (CR4)
	Provides 4 liters of water per person per day for targeted audience (ER4)

	 Storm proof (CR5)
	 (ER5)

	Uses renewables sources of energy (CR6)
	Uses at least 51% marine powered energy (ER6)

	Integrates into existing water and energy infrastructure (CR7)
	Utilizes at least 50% of existing water and energy supply infrastructure (ER7)

	Long lasting supply of freshwater (CR8)
	Lifespan of system is 20-30 years (ER8)

	Robust System (CR9)
	Maintenance performed twice per year (ER9)

	Smart Interface for constant system updates (CR10)
	Maintenance issues can be identified remotely (ER10)

	Easy to source parts locally (CR11)
	Parts can be sourced within 24 hours (ER11)

	Alerts nearby ships about device presence (CR12)
	There is a radar presence within 5km of the device location (ER12)

	Removes debris automatically (CR13)
	

	Net positive environmental impact (CR14)
	Minimal impact on surrounding animals and plants (ER14)

	The system is self-sustaining, fully off grid (CR15)
	99% of energy need for the system comes from the system (ER15)

	System can be moved and deployed (CR16)
	System can be retrieved and moved by less than 15 people and mid-size ship (ER16)



Segment the overall system function into primary functions or system-level actions.
	#
	Primary Function
	Notes / Related Requirement

	1
	Generate electricity
	Uses at least 51% marine powered energy

	2
	Create freshwater
	Desalinate and remove contaminants

	3
	Deliver freshwater to stakeholders
	Provide access to the desalinated water

	4
	Net positive environmental impact
	Doesn’t damage ecosystems or livelihoods

	5
	Data Monitoring
	Constant real-time updates

	6
	Mobile System
	System can be moved and re-deployed



Identify sub-functions for each primary function.
	Primary Function
	Sub-Function 1
	Sub-Function 2
	Sub-Function 3

	Generate electricity
	Harness marine energy
	Powers components needed for MD
	Store excess electricity

	Create freshwater
	Harnesses a warm and cold fluid
	Filters out impurities from seawater
	Avoid leaks

	Deliver freshwater
	Storing water
	Delivery of water
	Avoid leaks

	Net positive environmental impact
	Protect marine animals
	Protect marine plants/coral
	Prevent toxic seepage

	Data monitoring
	Monitor freshwater produced
	Monitor electricity generated
	Monitor maintenance issues



	Concept
	Meets customer requirements?
	Meets engineering requirements?
	Pros
	Cons

	
	
	
	
	

	
	
	
	
	



For complex systems, you can continue with additional levels.
Note that the functional decomposition may be better visualized as a flow chart.

Use verbs for each function; specify what it does, not what it is

Step 2: Brainstorm solutions
Brain Sketching Ideas

Step 3: Create a morphological chart
Make a table where rows = functions and columns = solution options.
Fill multiple solutions for each function.
	Function
	Solution 1
	Solution 2
	Solution 3

	Harness Marine Energy
	OTEC
	Point Absorbers
	Thermoelectric Generator

	Avoid Leaks/Spills
	Pressure testing
	Silicon sealing
	Corrosion resistant

	Store Water
	Storage tank on ocean surface
	Storage tank beneath ocean surface
	Direct delivery of water to shore

	Deliver Water
	Boat retrieves water from tank
	Pipes pump water to shore
	

	Protect Marine Life
	Trash rack
	Insulated pipes limit heat dumping
	

	Deliver Electricity 
	Battery storage
	Wire to shore
	

	Data monitoring
	Sensors monitoring different components
	On-board crew for daily checks
	App



Step 4: Combine and evaluate concepts
Combine one option per function to create a complete concept.
Evaluate concepts against:
· Customer requirements
· Engineering requirements
· Other criteria (cost, manufacturability, safety, ease of use, etc.)
	Concept
	Meets customer requirements?
	Meets engineering requirements?
	Pros
	Cons

	OTEC
	Yes
	Yes
	
	

	Point Absorbers
	Yes
	Yes
	
	

	Thermoelectric Generator
	Yes
	Yes
	-Simplicity
-Durability
	-Low efficiency
-corrosion
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