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U.S. DEPARTMENT OF ENERGY SOLAR DECATHLON
DESIGN AND BUILD CHALLENGE SPRING 2022

digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-
2022/overview

Overview

Located in Muncie, Indiana, Ball State prides itself on being a student-centered, community-

engaged, and sustainability focused public research university. Ball State transforms

entrepreneurial learners into impactful leaders committed to improving the quality of life for

all. Ball State’s innovative commitment to sustainability has fueled the creation of the

nation’s largest ground source, closed-loop district heating/cooling system, benefiting the

University financially and the environment positively. As the campus continues to expand, all

new construction is required to be LEED certified. Each year, Ball State initiates a diverse

range of immersive learning projects that engage students with organizational partners and

residents throughout the local community. This is an Echibit celebrating the hard work that

students, faculty, industry partners, and volenteers have put into this competition. Help us

celebrate the Office Building Design team, Education Building Design team and Build

Challenge team!

Solar Decathlon Build Challenge →
Overview
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Solar Decathlon Build Challenge
digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-

2022/solar-decathlon-solar-decathlo

Solar Decathlon Build Challenge - Alley House

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/solar-decathlon-solar-decathlo
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Students and faculty from four departments and six disciplines within CAP will be involved

in the design-build of the 2023 Solar Decathlon home. The team structure is dynamic and

evolving and will involve different groups of students as needed at various times throughout

the project. Continuity of student and faculty leadership is assured as some members of the

team have been assigned as leads at the onset and will continue until the project completion.

The of the 2023 Solar Decathlon home hinges on the critical relationship between the

student-led team situated within CAP (with support from Ball State) and the community

partner, Englewood Community Development Corporation (CDC) (with support from

numerous neighborhood partners in Indianapolis). Several industry partners specific to the

Solar Decathlon home project will provide technical expertise to the team.

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/94
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The Alley House is created in partnership with ECDC as well as architects, landscape

architects, interior designers, engineers, and industry sponsors as a truly collaborative,

community effort. The proposal is designed as an equitable, affordable, and energy efficient

two-family home that encourages community connections and educational opportunities by

making it sociable, welcoming, and creatively engaging. Thoughtfully designed features

include a reading nook in the stair tower that also provides passive cooling through stack

ventilation, shared and private spaces at the window seats on the southern alley, and the

framed views looking out from the home into the landscape. The building creates a unique

but relatable presence on Temple Street through the use of pocket porches, buddy benches,

brick paving, native vegetation, and productive gardens to activate the green alley.

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/93
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/94
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Simultaneously achieving an appealing, contextual aesthetic while providing optimal

functionality and adaptability, Alley House enables families to easily age in place. The rent to

own and community land trust gives residents the opportunity to own their own home,

addressing growing concerns about affordability and gentrification in Englewood. Through

careful site selection and appropriate alley activation, environmentally responsible building

design and sustainable strategies, and interior and exterior household amenities, the Alley

House promotes community connections, creates personal and social interactions and

experiences in the neighborhood, and gives a strong sense of place to the community.

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/94
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Intergenerational Adaptability

Our residents desire a place to call home, to raise their children from diapers to diplomas,

and create a long-term place for the next generation to visit and grow. The Alley House is

designed to support young children, energetic teens, and focused young adults through all

their stages of life

Sense of Place

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/94
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/94
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Promoting community connections through design strategies that create personal

experiences, social interactions in neighborhood, and identities for the residents that can

bring pride in their home and give a sense of place in the community.

Educational Opportunities

Creating opportunities for residents and community members to learn about the energy

efficient tools their home uses and being aware of energy consumption and understanding

the adaptable interior spaces of their home.

Resilient Building Design

Creating an two-family net-zero energy home using passive principles, on-site renewable

energy, local and low-carbon intensive materials, and a high performance envelope.

Equity

Valuing that the two-family home does not feel like a duplex, but two connected homes.

Understanding that the homes were created to be made equal and affordable.

Sustainable Site

Providing residents, the choice of rainwater collection, on-site food production, and

maximizing greenery as privacy.

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/93
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Solar Decathlon Build Team 

Faculty Lead: Pam Harwood 

Faculty Advisor ARCH 601: Pam Harwood 

Faculty Advisor ARCH 602: Steven Grootaert 

Duplex Build Team 

Alejandra Lagunas Garduno

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/95
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/95
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/95
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Emily Rheinheimer

Shraddha Shetty

Isaac Wilson 

Nourhan Elboraei

 

Mitchell Archer

Savannah Barnhart 

Noah Buening

Kendall Johnson

Matt Martella 

Soumi Sarkar

 

Faculty Advisor ARCH 400 Fall: Tom Collins 

Carolyn German 

Dylan Fruchey 

Tanner Mote 

Kayleigh Timmons 

Emily Hegbli 

 

Faculty Advisor CAP 498_598: Tom Collins (Pam Harwood assist) 

Jessica Murawski  

Paige Zoran 

Amber Scott 

Sara Bone 

 

Faculty Advisor Landscape Architecture: Chris Marlowe 
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Allison Janik 

Bailey Rice 

Melanie Miller 

Claire Thurlow 

Keller Oeth 

Drayson Nespo 

Morgan Getz 

Eva Martin 

Kaitlin Gobrogge 

 

Faculty Advisor Construction Management: Sherif Attallah   

Autumn Larkins 

Robert Graff 

Faculty Advisor Interior Design: Sarah Alfaro 

Duplex Build Team 

Hailey Johnson 

Addison Strachan 

Addy Mikel 

Audrey Weigel 

 

Graduate Assistants Build Team: Pam Harwood Supervisor 

Nik Seiber 

Shabnam Rajani  

 

 
Additional faculty support: Build Team 
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Daniel Overbey - ARCH 602 Studio Instructor 

Caitlin Cameron - ARCH 602 Community Engagement Advisor 

Megan Phillippe - ARCH 602 Regulatory Context Advisor 

Jason Wolfe - ARCH 602 Studio Instructor 

John West - Urban Planning  

Chris Reinhart - Architecture  

Walter Grondzik - PHIUS Architecture 
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Solar Decathlon Design Challenge Office Building
digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-

2022/solar-decathlon-design-challen

Solar Decathlon Design Challenge Office Building - Open Aire

Office Building US Department of Energy Solar Decathlon Design Challenge Spring 2022

Why

Our Proposed design of the office building, Open Aire, will be located in the Twin Aire

neighborhood of Indianapolis, Indiana. In recent years, the Twin Aire neighborhood has

been subject to a decreasing population, low number of job opportunities, and low household

income. The Twin Aire neighborhood is in desperate need of new job opportunities as well as

schooling for skilled trades people. Relying strictly on the given infrastructure for jobs is not

enough and something must be designed/proposed to further develop the neighborhood. The

creation of the new Community Justice Center (CJC) can not be the only source of job growth

in the area.

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/solar-decathlon-design-challen
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/96
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What

Our proposed design, Open Aire, will not only open the job opportunities for the

neighborhood, but will also provide the development of skilled trades people. This design will

also provide space for entreprenuership for locals as the there are many tenant spaces

available. Local farmers will be encouraged to participate in this project.

How

Our project, Open Aire, creates a community of learners and hard workers by incorporating a

program that includes classroom space and office space Not only does it foster learners, but it

also serves as a community gathering space with the application of a farmers market and

open air theater on the north side of the project. The target market for Open Aire is a mixture

of buisnesses, both established and upcoming, with the desire to build a presence in the

neighborhood of Twin Aire, local entreprenuers and local farmers with a desire to sell their

produce. Open Aire connects Twin Aire to the greater Indianapolis area and our project

closes the large gap between ideas to entrepreneurship.

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/96
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Project Data

Indianapolis, Indiana | Climate 5A

Lot Size: 139,235 | Building Size: 25,855 SF | 1

story building

Construction Costs | Estimated at $12.073 Million

Site rezoning from I-4 to C-1

EUI: 31.71 kBtu/ft²/yr

Technical Specifications

• Foundation Insulation: slab on grade concrete with R20 minimum insulation

• Wall Insulation: 6-1/2” thick SIPS panel (polyurethane) with 1 layer gypsum wallboard on

interior side. Minimum R40 insulation

• Window Performance: double pane glass with a minimum U-value of 0.1, 40-45% of surface

area

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/96
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/96
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• HVAC System: DOAS VRF with ground source heat pump • ACH Infiltration Rate: Max.

0.004 cfm/ft²

• Double envelope solution PV Integrated ETFE canopy with 20% transparency

• Renewable Systems: PV integrated ETFE, Grey Water Collection

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/96
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/96
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/96
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Solar Decathlon Design Challenge Education Building
digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-

2022/solar-decathlon-design-educ

Solar Decathlon Design Challenge Education Building - Reconnect

Site Context

Located in Indianapolis, Indiana, Howe Career Tech is positioned amongst three

communities - the Near East Side, Christian Park, and Irvington.  The location offers the

opportunity to connect the neighborhoods through accessible education and community

collaboration.  Existing infrastructure like bus stops from downtown through Irvington and

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/solar-decathlon-design-educ
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/111
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the Pleasant Run Trail are easily accessible from the site.  These features will aid in getting

students to and from school.  There are several elementary schools in the area but very few

middle or high schools.  Introducing a 7th - 12th grade school in the area will address those

needs.  Renovating the existing school and implementing a technical curriculum will

revitalize a lost community asset and offer an alternative educational path for both area

youth and adults.

Summary

Team ReConnect, from Ball State University, is proposing the renovation of the

“permanently closed” Thomas Carr Howe High School. This, paired with an abundance of

elementary schools and the lack of middle and high schools in the area, has led us to revive

Howe High School to housing grades 7 - 12. Our school resides in the neighborhood of

Christian Park, set directly between the Near East Side and Irvington neighborhoods. We aim

for this renovation to become a community asset and bridge these three communities by

providing traditional opportunities to students during the typical school day, a health clinic

that serves all three communities, a resiliency hub that provides shelter (the existing north

gym and locker rooms with showers) in the case of a natural disaster, and finally, evening

classes for those in these communities that don’t have the opportunity to partake in classes

during the typical school day. With a college education becoming a requirement instead of

simply being an option in our society, we wanted to provide alternative opportunities to all

three of these communities. We are redesigning Howe High School to be a vocational school

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/111
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offering both an alternative educational and professional path for students of any age. This

vocational path will help develop more tradespeople for a dwindling workforce and provide a

training facility for nontraditional students and community members. While utilizing the

existing infrastructure, our goal is to reimagine the interior of the school to promote

creativity, collaboration, and a healthy learning environment through formal and informal

collaboration spaces, classrooms overlooking trade labs, and a large staired space leading to

the media center. Renovating, opposed to building new, will reduce the carbon footprint, the

cost, and the material waste while also promoting sustainable practices in the community.

Our research has shown that it is more than nine times more efficient for us to renovate the

existing school than it is to design and build completely new. Our implemented strategies will

continue the longevity of Howe High School not only as a school, but a staple resource for the

surrounding communities.

Site Development

In the design team’s proposal, the existing site will see the implementation of a new ground

source heat pump under the existing track. Further south on the site there are existing

baseball fields which turned into the curriculum’s heavy equipment/machinery and metal

fabrication labs. The new proposed lab will occupy a section of the satellite lot pairing the

remaining space with an outdoor workspace and student vegetable garden. Across the

extents of the site, the team is proposing additional native species of vegetation and

bioswales for the retention of rainwater. Both strategies aim to teach students about

sustainability and resiliency. The team’s proposal preserves the existing shell while opening

the floor plates to allow improved collaboration, classrooms with direct light access, double-

height exploratory trade labs, and experiential circulation and gathering spaces. Howe Career

Tech is being redesigned with two main student entrances, one for the 7th and 8th graders

and the second for 9th-12th graders. Howe also has private entrances for faculty in both the

middle school and high school/ vocational school portions. The administration sections are

both composed of workspaces and offices for faculty collaboration and respite. Student

pickup and drop-off is set to occur along Bancroft St. to the east, while busses will park and

unload students in the northern lot with direct access to the cafeteria entrance. Faculty and

staff transportation will reside in the southern lot. Howe Career Tech’s favorable location

makes it possible for students to walk to school from the surrounding areas with access to the

Pleasant Run Trail bridge to the northwest of the site.

Design Strategies

Energy Efficient HVAC Systems

Ground Source Heat Pump

Zone Shutdown

Airtight Building Envelope

High Quality Insulation

Insulated Door & Window Frames
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Integration of Technology

Daylight & Occupancy Sensors

Healthy Learning Environment

Daylight in Classrooms

Acoustics

Collaborative Spaces

Accessible Green Roofs & Spaces

Community Engagement

Disaster Relief Hub • Health Clinic

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/111
https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/111
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Green Roof

The green roofs are designed for student engagement, discovery, and liesure. Native species

of plants and rainwater retention begin to help students appreciate the natural environment

and what can be done to protect it. Two roofs are off the second floor, one adjacent to the

collaboration stair and media center and the second across the school near the trade

classrooms. The third roof is above the media center which also has an adjacent flexible

classroom to learn about the roof vegetation.

Media Center

The media center was redesigned to support student learning and research. Radiating out

from the central quiet pods are workspaces and bookshelves intertwined with gathering

spaces for students and teachers. The media center also offers a flexible classroom for

teachers to give lessons in a different environment and for student clubs to use after normal

school hours. The media center gets a significant amount of natural light with the curtain

wall system across the exterior walls.

Informal & Formal

Collaboration The informal (orange) and formal (blue) collaboration spaces are designed

under the same purpose of giving students a place for discussion and respite. Students can

work with each other without direct supervision of faculty. Formal collaboration spaces lean

https://digitalresearch.bsu.edu/immersive-learning-showcase-spring-2022/exhibits/show/solar-decathlon-challenge-2022/item/111
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themselves closer to the studying end of the spectrum while informal collaboration spaces are

used for respite and impromptu discussion.

← Solar Decathlon Design Challenge Office Building

Solar Decathlon Design Challenge Education Building
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