ME 146 Design Project
The goal of this project is to design a sustainable cooling system using the provided components that allows the highest power heat source possible while achieving a steady-state temperature of 50˚C (If the temperature is less than 50˚C when 10 W is reached, then the goal is to have the lowest possible temperature with a 10 W heat source.)
You will work in groups of two, and you may choose your own teams. 

Your team will be given the following components:

· A heater embedded on a bakelite base with a copper plate placed on top of the heater as a heat spreader. The heater specs are 10 W/in2 with a 115 VAC, 60 Hz power source. A thermocouple is epoxied to the copper plate.
· One centrifugal pump, 185 GPH maximum. 
READ THE PUMP PROCEDURES AND SAFETY WARNINGS BEFORE STARTING THE PUMP.
· One axial fan with fan cord. WATCH OUT! THERE ARE NO GUARDS ON THE FAN! 
· Two ½” hose barbs

· Four feet of rubber tubing

You may use any cooling approach and any design component you wish. However, you may use only the pumps and fans provided, and no special means may be taken to increase their speed. You may purchase outside components up to $20.00 total. If you “scrounge” any components, you must estimate their cost if purchased new; that cost is part of your $20 maximum. Cost estimates must be realistic. Tax and shipping/handling are not included in the $20 maximum. If you machine something (like a heat sink) from scrap materials, you do not need to include the cost of the scrap materials in your total.
Your system must be sustainable, i.e. you cannot simply do something like putting liquid nitrogen on copper and cool it temporarily. 

ALL COMPONENTS MUST BE RETURNED IN WORKING ORDER. The only exception to this is the hose barbs and tubing; please return any hose barbs or tubing still in good condition, but it is expected that some may not be. While some components may fail naturally, and you will not be charged for those, your team will be charged for any components that fail through misuse (such as trying to run the pump with no water or melting of components by turning on the heater with no cooling system attached). Do not attach anything permanently to the components that you are provided.
DO NOT POWER UP YOUR HEAT SOURCE EXCEPT IN LAB. You may test your design during lab time on November 16. You may run the rest of your system (pumps, fans) whenever you like.
Each member of the team achieving the lowest power/temperature will receive a prize of dubious desirability from your professor.
Deliverables:

· The completed projects must be demonstrated to the class on November 30 during lab time. 

· You must also turn in a report, 10 pages maximum including all figures and calculations. The report is due by 4:00 PM on Dec. 1.
Report

The organization of this report up to you. Make sure to include the following

· your final design (including enough detail for anyone to reproduce your design, although detailed design drawings are not required)
· why you chose this design as opposed to others

· your estimated power requirement to achieve a temperature of 50˚C (or estimated maximum temperature if below 50˚C) based on theory--all theoretical calculations should appear in an appendix (with a discussion in your main text, including the most important calculations)

· your actual power requirement, and the reasons for the difference with theory

· any interesting information about how you constructed your design 

· any interesting thoughts, such as what your biggest challenge was, how you would change your design if you were to do it all over again, and what lessons you learned

· a list, with prices, of all purchases

