		Purdue University Fort Wayne
Senior Capstone Project Proposal

The project is designed for a team of students working toward completion of a project, within one or two semesters1.

	Title
	Enthalpy Control

	Sponsor
	Contact person: Almahdi Elaiyan (Robert Billings)
Company name: General Motors
Contact info: almahdi.elaiyan@gm.com, Robert.billings@gm.com – (260)519-8759

	Description
	
Current System
· Currently an Enthalpy control system exists but is not active and is outdated.
· Current sensors need to be upgraded to accurately utilize the enthalpy control system.

Proposed Project 
· Review current sensor package existing on ASH units
· Design and implement required changes to ASH sensors and controls.
Map out most effective control locations for Enthalpy system.



	Disciplines (ME, EE, CS, etc.)
	EE, ME

	Timeline (start and end dates or semesters)
	Fall Semester 2026

	For ECE
	Please provide details about the expected project contents. For hardware, please list the possible techniques, such as PCB design, analog circuit, signal conditioning, RF circuit, PLC, embedded system firmware, and robotic control. For software, please list possible programming languages, such as Python, C, C++, C#, Java, and Javascript.2 

	Estimated budget
	
$20,000


	Expected deliverables (success criteria)
	· Can the current ASH sensor and controls package support a reliable, reactivated enthalpy control system, and what upgrades are required?
· Where are the most effective sensor and control locations to accurately measure conditions and optimize enthalpy-based economizer operation?
· Will the proposed upgrades provide enough energy savings and operational benefit to justify implementation across the plant?


	Technology Disclosed? If so, what?
	*** There may be technology/confidentiality to disclose or protect with this project.




	Additional requirements
	

***



	NDA or IP Assignment agreement requested?
	

***






Timeline
This establishes the start and end dates for the project, or in the case of academic projects, the semesters during which the project will be completed.

Expected Deliverables or Success Criteria
Clearly define what constitutes project completion (prototype, proof of concept, report, analysis, program, etc.)

Resources/Data to be provided by the sponsor:
This should specify datasets, hardware, software licenses, system access, products, materials and availability of subject matter experts

Technology and ECCN:
“If your project involves ‘technology’ that is either (a) not publicly available or (b) includes proprietary source code (not executable files), then it requires an ECCN.” ‘Technology,’ for this purpose, is defined as “information necessary for the development, production, use, operation, installation, maintenance, repair, overhaul or refurbishing of an item. Technology may be in any tangible form, such as written or oral communications, blueprints, drawings, photographs, plans, diagrams, models, formulae, tables, engineering designs and specifications, computer-aided design files, manuals or documentation, electronic media or information revealed through visual inspection.”

Interactive tool to determine ECCN:
https://www.bis.doc.gov/index.php/export-control-classification-interactive-tool 


NDAs and IP Assignments:
The sponsoring company typically has NDAs and IP assignment forms that it wishes to use.  Neither the NDA nor the IP assignment is an agreement with Purdue directly; these agreements are between the students and the sponsoring company.  Of course, our office can review the company-provided documents to be certain it aligns with Purdue’s standards.  Alternatively, our office has draft agreements which we could provide for the sponsor’s use.  Again, as NDAs are between the student and the sponsor, Purdue cannot be a party to or advise the sponsor or the student on the NDAs, other than to outline some basic expectations as to fairness and suitability of the NDA to a student project.


Sponsor Acknowledgements:
By way of background, Purdue University professors who have senior capstone class projects involving outside sponsor companies notify our office so that we can prepare an acknowledgement form for the sponsoring company’s completion. This is not a contract but an acknowledgement form signed by sponsoring companies which lays out Purdue’s guidelines regarding class projects and outside company inputs, potential export control issues, and student intellectual property. Some sponsoring companies offer a monetary donation to the project, but that is not a requirement. 









ENERGY SAVINGS OPPORTUNITIES
Enthalpy Control in Air Handling Units
Fort Wayne Assembly
Opportunity Summary
Air handling units (AHUs) are major energy consumers due to continuous ventilation, heating, cooling, and
dehumidification. Many existing systems use dry-bulb temperature or fixed ventilation setpoints to control
outdoor air intake, which does not reflect total heat content. Implementing enthalpy-based economizer
control allows AHUs to select the lowest-energy air source by comparing outdoor and return air heat content,
reducing HVAC energy consumption while maintaining indoor air quality.
Current Inefficiency
Temperature-only economizer control can introduce humid outdoor air that increases latent cooling and
dehumidification loads. During cold conditions, systems may unnecessarily heat outdoor air instead of
utilizing higher-enthalpy return air. This mis-selection increases chiller, boiler, and pump energy use and can
create simultaneous heating and cooling.
Energy Savings Mechanism
Enthalpy control continuously compares outdoor and return air heat content. The economizer selects the air
source requiring the least mechanical heating or cooling. Savings are achieved by preventing intake of
high-enthalpy summer air, maximizing true free cooling, reducing winter heating demand, and minimizing
unnecessary dehumidification.
Expected Energy Impact
Typical installations deliver 5–15% cooling energy reduction, 3–10% heating energy reduction, and lower
peak electrical demand. Because AHUs operate at high airflow rates and long schedules, even modest
efficiency gains yield significant facility-level MWh and natural gas savings.
Conclusion
Enthalpy-based economizer control is a low-capital, high-impact energy conservation measure. It ensures
outdoor air is introduced only when it provides a true thermodynamic benefit, reducing HVAC operating costs
and supporting GM sustainability objectives.
Prepared by: Almahdi Elaiyan
1In general, one semester has 15 weeks. For a 3 credit hours course, a student is expected to work minimum of 8 hours per week for the project which is equivalent to minimum of 120 hours.
2This information is for reference purposes only, and it will help us to identify a suitable faculty advisor and form student teams..

