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Project Idea Submission – Research 
Laboratory Information
Name:  Purdue University Boiling and Two-Phase Flow Laboratory
Date:  10/12/2024
Laboratory’s Liaison Contact Information
Name:   Issam Mudawar 
Title:  Prof., Lab Director          E-Mail:  mudawar@ecn.purdue.edu
Phone:  (765) 463-3771      Cell: _(___)_______________ Fax: _(___)___________
Address:      585 Purdue Mall                                                               Room ME3170
		Street Address / P.O. Box							Room/Suite #
	      West Lafayette			IN			47907   
		City				State			ZIP Code		
Project Name 
	Fusion reactor thermal management - Project A


General Project Description 
	Modern fusion reactors are based on the ‘tokomak’ concept of magnetic containment where the plasma is confined in a donut-shaped vacuum vessel.  A mixture of Deuterium and Tritium, both hydrogen isotopes, is heated to over 150 million °C to form a hot plasma.  A combination of strong magnetic fields that are produced by superconducting coils that surround the vessel and an electrical current through the plasma keeps the plasma away from the walls.

The fusion reactor “blanket” consists of several hundred modules that cover the inner walls of the fusion enclosure.  Each of these modules has a first wall that directly faces the plasma and removes the plasma heat load.  Overall, the blanket is one of the most critical and technologically challenging components of the fusion reactor, given its exposure to extreme heat and radiation.  The proposed project will be focused on design of the thermal blanket.

The proposed work will be pursued by two design teams: Project Team A and Project Team B.

Important:  This project requires U.S. citizenship.


[bookmark: _Hlk503350960]What is the Mechanical Engineering problem (Apparatus) you are wanting Solved (Built)? 
	[bookmark: _Hlk492536017]The team will be tasked with assisting in the development of blanket design with focus on use of CAD and 3D printing of interconnecting cooling modules.


Why is this problem (Apparatus) worth solving (Building)? (Value Proposition)
	Recent efforts worldwide have already demonstrated the viability of fusion reactors as a source of limitless clean energy. The proposed project will aid in developing solutions for one of the most challenging components of fusion reactors: the reactor blanket.


what are the most important functional requirements and specifications for this project? 
	Req. 1:  Conduct an extensive review of available blanket module designs
Req. 2:  Recommend improved module design 
Req. 3:  Using CAD and finite element analysis software, and with assistance of Project B team, provide detailed design of improved module 
Req. 4:  Using 3D printing, construct multiple modules, addressing module meshing requirements
Req. 5:  Coordinate with Project B team on developing cooling system, including fluid couplers, pump and external heat exchanger.


What do you anticipate the students designing, analyzing, building/prototyping and testing? Be as specific as possible.
	Design:  cooling modules, external cooling system
Analyze:  structural integrity of modules
Build:  cooling modules, external cooling system
Test:  cooling modules, external cooling system


What is you best estimate of the cost of the hardware, components, materials, … of the proposed prototype? 
	Total $:  hardware, component, and material costs will have a budget of about $1,000 to be provided to the team.


How much time and effort would you expect to spend on this project if you were doing it internally?
	About 9 hours per week as instructor for one division of ME463.


Do you believe the project can be completed with existing technology, if not, elaborate on needed DEVELOPMENTS? 
	Prof. Mudawar has developed multiple cooling module designs over the past 40 years.  Available expertise will ensure successful attainment of the project’s objectives.


concerns or Other related information associated to the proposed project?
	Any Concerns:  U.S. citizenship requirement.


Attach any appropriate Sketches, Drawings, standards, Data, photos, … useful in judging appropriateness and scope of proposed project. 
	Details be provided after the team selection.


Are you working with ME Seniors who you would like on this proposed project? Yes/no (If YES, provided what information you can.)
	NAME
	Phone
	EMAIL

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Save this filled out .docx with the following naming nomenclature: “RESEARCH_project name – student point of contact full name.docx” where the italic strings get replaced with appropriate actual text strings.
If you have any questions concerning a proposed project or completing this form please contact Professor Greg Jensen. 
To submit a project for consideration, please return attached as a PDF (preferred) this form and any attachments to: 
C. Greg Jensen, PhD
Director of Senior Design
Professor of Engineering Practice
School of Mechanical Engineering, Room 2195
Purdue University
585 Purdue Mall
West Lafayette, IN 47907-2088

Office: 765-496-0214
Cell: 801-367-6145
Fax: 765-496-1114
E-mail: jensen23@purdue.edu
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