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Overview

Ball State students in the energy assessment project worked with ecoREHAB, a community

partner.  About 50 students used home energy assessment tools to assess, analyze, and

evaluate energy utilization in four Muncie residences. Students engaged in a student

research-based program, students’ understanding of home energy assessment, and

curriculum development. This project helps general understanding of building energy to

students and solves a community challenge of home energy consumption under the guidance

of Dr. Juntae Jake Son (Assistant Professor of Interior Design) and Dr. Sherif Attalah.

Project Description →
Overview
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The Muncie Community Energy Assessment project engaged 50 undergraduate students in

the Department of Construction Management and Interior Design in a coordinated program

of research, hands-on immersive learning in home energy assessment tools and techniques,

and curriculum development.

It will supplement students’ understanding of energy efficiency assessment and analysis in

residential buildings as well as students’ knowledge of renewable energy solutions and their

application in a residential setting.

The project also assists ecoREHAB, its community partner, in advancing its mission, “To

advance our community through the promotion and practice of sustainable design,

rehabilitation, and education” by providing analytical reports of real-world demonstration

homes that evaluate and suggest improvements for more efficient home energy consumption

to benefit current and future homeowners and builders in Muncie.
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PIs are all HERS Raters!

To prepare to implement this project, PI, Dr. Son, and co-PI, Dr. Attallah completed training

in energy assessment offered by the Residential Energy Services Network (RESNET); they

awarded certification as Home Energy Rating System Raters (HERS). Certified raters are
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qualified to assess all multi-family residential buildings, regardless of the number of stories

or configuration of heating, cooling, ventilation, and domestic hot water systems.

The PIs will conduct onsite inspections with students, typically including an airtightness test,

a heating, and cooling test, a domestic hot water test, a ventilation test, and a duct test.

The PIs will introduce these newly acquired skills to students to support the successful

implementation of the project.

This immersive learning project gives students the opportunity to have hands-on experience,

apply their knowledge in an actual setting, the ability to present their findings at forums and

workshops. Importantly, as part of each assessment visit, students will meet and interact

with each home’s owner or caretaker, developing soft skills in communication and

negotiation and gaining a more diverse knowledge of potential clients in a community.

What is a HERS Rater (Home Energy Rating System Rater)?

An individual who is certified by an accredited Rating Provider to inspect and test a home in

order to evaluate each of the minimum rated features and complete a Home Energy Rating

according to the RESNET Standards.
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At the beginning of the semester, the PIs placed students in teams of 5-7. Each team visited a

site to prepare for the energy assessment; they discussed project goals, energy testing

procedures, and strategies with the homeowner/caretaker.

The PIs provided lectures detailing energy inspection procedures, essential aspects of an

energy assessment, and analytical skills required to analyze the energy efficiency in single-

and/or multi-family homes. Students learned various methods to test the homes’ energy

efficiency during the lecture hours and discuss how they can use the methods for their energy

assessment.

During the on-site visit, students used the energy assessment methods learned during the

lecture hours to conduct the various energy assessments.

Students will present the results of the four energy assessments to ecoREHAB and

homeowners/caretakers at the end of the semester. In addition, students will actively

participate in a virtual conference to present their results of energy assessment and have a

chance to discuss their results with the experts. At the conclusion of this project, students will

have mastered a variety of specific technical knowledge and hands-on implementation

techniques, e.g.:
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An energy efficiency software package (Ekotrope, EnergyGauge, or REM/Rate) that

performs a residential energy analysis

An airtightness test that measures leakage in ambient conditions in a residential setting

A building heating and cooling test that measures supply and return airflow of ducted

space

A domestic hot water test that measures components of a residential hot water system

A ventilation test that measures airflow through ventilation systems, whether central or

individual

A duct test that measures total duct leakage and leakage to the outside

Determining an energy efficiency index that informs each home’s energy analysis

report.

This pilot immersive learning project will prepare the ground for the development of a

recurring annual course offering for students in the Department of Construction

Management and Interior Design, helping the PIs to develop and enhance the course content

based on the assessments’ technical results, student learning assessments, student feedback,

and feedback from ecoREHAB. The project also will enable participating students to develop

new technical knowledge, improve their ability to work successfully with institutional and

individual clients in a professional manner, improve study and work habits, and broaden

their knowledge and experience to compete in a future job market.
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Dr. Juntae Jake Son presented this project to Interior Design Educators Council in March

2022.

Interior Design students suffer difficulties with the energy concept and green building design

as well as the students and educators have not sufficiently communicated energy-related

concepts (Goldring & Osborne, 1994; Ruff & Olson, 2009). Many students have knowledge of

sustainable methods and products to design residential and commercial projects (Ruff &

Olson, 2009), but they are not aware much of how energy works in the built environment.

Therefore, this project challenges undergraduates to master specific energy assessment

knowledge, skills, and tools and engage in real-world opportunities to assess building energy

systems in residential settings. Students can actively discuss and determine the methods to

test energy efficiency and conduct energy assessments in a total of five single- and/or multi-

family homes, processes that include airtightness, heating and cooling, and ventilation; they
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can develop the contact and format of summary reports for each home and determine the

most effective method of presenting the final energy assessment analysis to the community

partner and homeowners/caretakers. Following initial instruction by the faculty, each team

can develop a plan detailing how to conduct the initial site visit to its home.  This visit will

prepare the homeowner/caretaker for the energy assessment; they will discuss project goals,

energy testing procedures, and strategies, setting the client at ease with the overall process.

This project will prepare the ground for the development of a recurring annual course

offering for students in the Interior Design program, helping the faculties to develop and

enhance the course content based on the assessments’ technical results, student learning

assessments, student feedback, and feedback from the community partner. The project also

will enable participating students to develop new technical knowledge, improve their ability

to work successfully with institutional and individual clients in a professional manner,

improve study and work habits, and broaden their knowledge and experience to compete in a

future job market.

← Process of the Project

Conference Presentation
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