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INTRODUCTION: ABSTRACT
   Alley House as a Case Study

June 21, 2023

Is a local affordable housing solution to a global climate crisis, which 
disproportionately impacts the poor, vulnerable, and disenfranchised.

Employs high-performance building design to ensure the comfort, 
health, & well-being of low-income residents who often struggle to find 
quality affordable housing in the area & are being displaced due to 
gentrification pressure from market-rate urban development.

Uses onsite renewable energy production & other resource 
conservation measures to dramatically reduce monthly utility bills for 
residents, which can be a significant portion of their monthly income.

Acts as a catalyst for sustainable urban infill housing in an area 
struggling from decades of disinvestment, vacancy, & property 
abandonment to enhance quality of place & community interactions. 

First & Foremost, Alley House…
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Introduction: The Alley House Design-Build
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SD Team: Ball State University + Englewood
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DENVER AWARDS EVENTSolar Decathlon 2023 Awards: We WON!
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Solar Decathlon Build Challenge: 20 Years
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Solar Decathlon Local Build 2023: Ball State
CITY OF INDIANAPOLIS

Department of Business & Neighborhood Services

STRUCTURAL PERMIT
One or Two Family, New Primary Structure

1200 MADISON AVE STE. 100
INDIANAPOLIS, IN 46225
PHONE: (317) 327-8700

www.indy.gov

Permit No.: STR22-03261
Location: 201 N TEMPLE AVE
Township: CENTER

Issued:
Expired:

09/12/2022
9/12/2023

APPLICANTOWNERCONTRACTOR
KENNETH MEIRING
K P MEIRING COMPANY
49 BOONE VILLAGE #246
ZIONSVILLE, IN 46077
317 2577506

Englewood Development 
Corporation
57 N. Rural St.
Indianapolis, IN 46201

KENNETH P MEIRING
K P MEIRING COMPANY
49 BOONE VILLAGE #246
ZIONSVILLE, IN 46077
317 2577506

DETAILED DESCRIPTION: OGLE ET AL EAST PARK ADD L258 // New construction of duplex home including connection to city 
sewer and water, concrete walkways and parking pad. // D5 // Center // Compact

Drop Off#: Estimated Value: $375,000 
Flood Case#:Certificate of Appropriateness #:

Two FamilyProposed Use of Structure:Previous Use of Structure:
# of Units: Total # of Stories: 22
# of Stories in Scope of Work: Overall Height: 302
Existing Gross Floor Area: Remodel Floor Area:  0  0
Additional Floor Area: Total Gross Floor Area: 2,700  2,700 
Load Bearing Construction Type: Wood Frame Foundation Type: SLAB

Electrical:
Heating & Cooling:
Plumbing:

FEES
1-2 Family Plan Review Fee $169.00
Application Fee $32.00
1-2 Family Primary Structure Fee $309.00

$510.00
$0.00

Total Due:
Balance:

Inspections Inspection Date:
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Permit No.:ILP22-01881
Location: 201 N TEMPLE AVE
Township: CENTER

Issued:
Expired:

08/22/2022
8/22/2024

Subdivision: Ogle et al 
East Park 
Add

1200 MADISON AVE. STE 100, INDIANAPOLIS, IN 46225
PHONE: (317) 327-8700

CITY OF INDIANAPOLIS
DEPARTMENT OF BUSINESS & NEIGHBORHOOD SERVICES

IMPROVEMENT LOCATION PERMIT

APPLICANTOWNERCONTRACTOR
KENNETH MEIRING
K P MEIRING COMPANY
49 BOONE VILLAGE #246
ZIONSVILLE, IN 46077

317 2577506

Englewood Community Development 
Corporation
57 N Rural St
Indianapolis, IN 46201

K P MEIRING COMPANY

49 BOONE VILLAGE #246
ZIONSVILLE, IN 46077

317 2577506

PROJECT DESCRIPTION:
OGLE ET AL EAST PARK ADD L258 //New \"passive house" construction of a two-story wood framed duplex home.  New water and 
sewer and electrical service. Pervious porch and walkway and impervious parking area and porches, pads and stepping stones. 
Retaining wall at the South property line. // D5 // Center // Compact

City Contact:
Existing Use:
Proposed Use:

Gareth Geering Integrated Center:

Existing Zoning:

VACANT
TWO FAMILY METES AND BOUNDS
D5

Thoroughfare:
Commitments:
Petition #:
Prior Permits:

Name of Center:
Apt. Complex:
Admin Approval:

LOCAL Existing Improvements:

Proposed Improvements:

Surrounding Zoning
North: East:

West:South:

Primary

Required Existing Proposed

Att. Garage:
Main Floor:

Max Height:
No of Stories:
Total Liv Space:

660 1462

30
2

3783

35
1

800

00

Setbacks
FRONT SW 12.75' SW 13'
REAR E 20' E 27'
SIDE N 3' N 3'
SIDE S 3' S 5'
SIDE AGGREGATE  10'  8'

Development Standards - Residential

ProposedRequired

Covered Open Space:

Number of Units:
Building Area:

% Open Space:
Frontage:
Parking Spaces:
Lot Width:
Lot Area:

2
1415

760
71
40

4
40

5014

40
1

60

40
5000

Max Height:
No of Stories:

Total Sq. Ft.:
Main Floor:

Accessory 5Accessory 4Accessory 3Accessory 2Accessory 1

Att. Garage:
Fin Flr:

Accessory 1 Accessory 2 Accessory 3 Accessory 4 Accessory 5
Setbacks
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Permit No.: DRN22-01898 Issued: 08/02/2022

8/2/2023

1200 MADISON AVE. STE 100, INDIANAPOLIS, IN 46225
PHONE: (317) 327-8700

www.indy.gov

CITY OF INDIANAPOLIS
DEPARTMENT OF BUSINESS & NEIGHBORHOOD SERVICES

STORMWATER DRAINAGE PERMIT

Location: Expired:201 N TEMPLE AVE

Owner
Englewood Community Development Corporation
57 N Rural St
Indianapolis, IN 46201

Contractor

Design Firm Applicant
KENNETH MEIRING
K P MEIRING COMPANY
49 BOONE VILLAGE #246
ZIONSVILLE, IN 46077
317 2577506

PROJECT DESCRIPTION: New DFR w rain barrels, permeable pavers, and rain gardens // Metes and Bounds 
// A M Ogle et al. East Park Addition // D5 // Center TWP

City Contact:
Site Information

Total Acres: 0.11
Proposed Use: Metes & Bounds Sq Ft of Disturbed Area: 5000
Project: Proposed Sq Ft of Impervious: 2662

NoRule 5 Permit Required:Permit Type: NEW STRUCTURE

Erosion Control Measures
NoBlankets: YesSilt Fence:
No No
No Yes
Yes

Inlet Protection:
Rip Rap:
Silt Basin/Trap:

Straw Bales:
Vegetation:

System Data
Sewer Length DiameterMain Material

FEES
SFR/Metes & Bounds $182.00
Drainage Application Fee (ILP w/Drainage Permit)$32.00

$214.00
$0.00

Total Due:
Balance:

CONDITION(S):

1. TO REQUEST AN INSPECTION, CALL (317) 327-5525.

HTTP://WWW.INDY.GOV/PERMITS
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Solar Decathlon 2023: Build Locally
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Phius Prescriptive Path
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Phius Prescriptive Path



Making Cities Livable 2023 | Dorchester, England

ALLEY HOUSE OVERVIEW
    Sustainability: Equity – Economy - Environment
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Engaged Community Partner: Englewood 
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FAMILY CENTERED COMMUNITY ENGAGMENTCommunity and Student Engagement
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Urban Design of the Alley House 
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Site Selection, Analysis, and Planning
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FORM DEVELOPMENT

JUNE 9, 2023

Form Development
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FIRST FLOOR PLANFirst Floor Plan
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KITCHEN AS THE HEART OF THE HOMEKitchen as the Heart of Home
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LIVING ROOM WITH MEDIA WALLLiving Room with Media Wall
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SECOND FLOOR PLAN

JUNE 9, 2023

Second Floor Plan
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UPSTAIRS FLEX SPACEUpstairs Flex Space
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UPSTAIRS FLEX SPACEUpstairs Flex Space
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MEZZANINE AND STACK VENTILATION TOWER

JUNE 9, 2023

Mezzanine & Stack Ventilation
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Alley House Sections & Details
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JUNE 9, 2023

Alley House Elevations
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JUNE 9, 2023

Detail and Materiality of Alley House
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ALLEY HOUSE DESIGN PROCESS
    Sustainability: Equity, Economy, Environment
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DESIGN GOALS

JUNE 9, 2023

Ball State Team: Six Design Goals
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NET ZERO ENERGY SPATIAL VOLUME CONTROLTwo Compact Units: 1350 sf East and West
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URBAN DUPLEX EQUITY AND INCLUSIONUrban Duplex:  Analysis &  Design Equity  
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TEMPLE STREET FACADEContextual Design: Temple Street Facade
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URBAN NEIGHBORHOOD VACANT LOTS STUDYUrban Neighborhood Vacant Lots Study
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Economic and Market Viability



AFFORDABILITY DUPLEX ON VACANT LOTSAffordable Duplex on Alleyway Vacant Lots 
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PASSIVE DESIGN CONSIDERATIONSPassive Design Considerations Lower Costs
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Rent to Own: Potential Tenants
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Rent to Own: The New Tenant Amber
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JUNE 9, 2023

BIOPHILIC DESIGN CONSIDERATIONSBiophilic Design Promotes Health + Well Being

Phius Conference 2023 | Houston, Texas November 8-11, 2023



Hand-Craft in Natural Hardwoods
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Stair Rail Construction
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Collaboration with Landscape Architecture



INTEGRATED DESIGN THINKINGIntegrated Design Thinking
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Rain Garden & Bio Swale Construction
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FAMILY CENTERED OPEN SPACE DESIGNFamily Centered Open Space Design
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KITCHEN CABINETRY & STAIR RAILMajor Gathering Areas on First Floor
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Kitchen Cabinetry Construction & Installation
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Media Wall & Study Space Installation
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FAMILY CENTERED ADAPTABILITYFamily Centered Quality & Adaptability
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ALLEY HOUSE CONSTRUCTION
    Sustainability: Equity, Economy, Environment
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Frost Protected Shallow Foundation
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FOUNDATION POUR Frost Protected Shallow Foundation
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Sub-Contractor Innovation in Slab Pour
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HIGH PERFORMANCE ENCLOSURE SYSTEMHigh Performance Enclosure System
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Advanced Framing Construction



ADVANCED FRAMING – FIRST FLOOR Advanced Framing with Zip Sheathing
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Floor Framing Construction
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Engineered Roof Trusses

Phius Conference 2023 | Houston, Texas November 8-11, 2023



67

Framing “Topping Off” Celebration
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Window Selection: U factor and SHGC



Window Buck-out
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Services: Good – Cheap - Fast
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Ven Diagram: Good Cheap Fast
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Cement Shortage - Infrastructure
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Exterior – taped layer of ZIP sheathing and 2 
layers of Rockwool mineral wool continuous 
insulation 5” total

Exterior – furring strips installed for cladding, 
allowing moisture to escape

Interior – 2 x 6 advanced framing wall 
cavities filled with Greenfiber Sanctuary 
dense packed blown-in cellulose

Students helping with cellulose installation Installation of two layers of Rockwool Cladding installation

Insulation Installation
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JUNE 9, 2023

Alley House Elevations

Phius Conference 2023 | Houston, Texas November 8-11, 2023



77

Alley House Elevations: Built
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Mechanical System: Split System Heat Pump



Ventilation System: Energy Recovery Ventilator
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Hot Water System: Heat Pump Water Heater
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Finished Installation: First Floor



PV Array Electrical System
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Alley House Performance
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AFFORDABILITY AND SUSTAINABLE MATERIALSAffordability & Sustainable Materials
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Affordability & Industry Partnerships
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Industry Partners & Products On Site

EcoVantage Wood           Rockwool Mineral Wool     Greenfiber Cellulose           AeroBarrier                          Greenheck ERV`

Pella Windows                 Jefferson Electric Solar               Quartz Countertops                 Mitsubishi Heat Pump 



ALLEY HOUSE PERFORMANCE
    Sustainability: Equity, Economy, Environment
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Measured Contest Areas Testing
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Sunday Monday Tuesday Wednesday Thursday Friday Saturday

19 20 21 22 23 24 25

26 27 28 29 30 31 1

2 3 4 5 6 7 8

Continuous Monitoring Period
5 Days

Interior Light Levels
3 Days

Solar Energy Utilization
3 Days

Blower 
Door/HERS 

1 Day

Passive Performance
2 Days

Instructions: Drag and drop each of the 9 measured contest events onto the calendar (the boxes are 
sized according to the number of days the event takes) and send back to the Organizers by March 15th, 
2023 at sdbuild@nrel.gov . Below is some additional information and conditions to keep in mind when 
making your team’s schedule:
- For contests that involve automated data collection (Continuous Monitoring Period, Interior Light 

Levels, Solar Energy Utilization, Passive Performance, Energy Production), the scored period will 
begin at midnight (local time zone) on the first day, and end at midnight on the last day outlined on 
your schedule. These contests may occur on weekends, as no Organizer presence is necessary. 

- The EV charging event requires team members and Organizers to be present at the start and end 
of the 24-hour period. Neither the start nor end of this event may occur on a weekend. 

- The Measured Contest Day may not occur on a weekend, as this involves Organizers to be present 
via Zoom. 

- The Blower Door Test and HERS Rating likely cannot occur on a weekend, unless the third-party 
vendor allows. The Organizers will create an introduction for you to the vendor. It is not 
recommended to overlap this event with others, as it will take most of the day and could interfere 
with ongoing measurements. Teams must work with the vendor to determine a date for this event. 

- The Net Zero Energy subcontest is not included in the schedule because it will be completed 
virtually by a third party. 

- The Passive Performance subcontest cannot overlap with any other events. 
- The House Occupancy subcontest must occur during the Continuous Monitoring Period. 
- Besides the two conditions immediately above, all other contests can be overlapped in any way 

that teams decide. 
- Starting March 20, teams will be subject to a 1 point penalty per day until any one of the 9 

subcontests has started. 
- Once a team submits their Measured Contest Schedule to the Organizer Team by March 15th, the 

schedule cannot be changed unless there are extenuating circumstances, as determined by the 
Organizers. 

- Please submit this powerpoint to the Organizers by March 15th, 2023, and include the local time 
zone for your team’s house in the email. The Organizers will check your team’s schedule and 
approve it within 24 hours of the submission as long as it follows the above guidelines. 

Measured 
Contest Day

1 Day

EV Charging
1 Day

House 
Occupancy

1 Day

Blower 
Door/HERS 

1 Day

EV 
Charging

1 Day

Passive Performance
2 Days FRI 5pm

Interior Light Levels
3 Days

Solar Energy Utilization
3 Days

Measured 
Contest 
1 Day

House 
Occupancy

1 Day

Grand 
Opening 
4-8 pm

CAP 
Alumni 
4-8 pm

AIA Day 
Talk/Tour 

4-6 pm

Energy 
Production

1 Day

Energy 
Production

1 Day

Continuous Monitoring Period
5 Days

Net Zero 
Energy/Effic

Virtual

Net Zero 
Energy 

Efficiency 
(Virtual)

Continuous 
Monitoring Period

5 Days

D.8 DUE 
5 pm

Passive 
SUN 5 pm

Measured Contest Areas Testing

mailto:sdbuild@nrel.gov


BUILDING DESIGN
ELEMENT

ZERO ENERGY 
READY HOME 
TARGET

PHIUS    
PRESCRIPTIVE 
TARGET

Roof R-value 2021 IECC Prescriptive
U-factor = 0.024 (R-42)

R = 66 effective

Wall R-value 2021 IECC Prescriptive
U-factor = 0.045 (R-23)

R = 35 effective

Window U-factor 0.30 0.17

Window SHGC 0.40 0.40
Airtightness ACH50 = 3.0 0.04 cfm/ft2 

enclosure
Water heater EF UEF = 2.57 UEF ≥ 3.0
Whole-house mechanical 
ventilation 

2.9 cfm/W; heat 
exchange not required

1.2 cfm/W; heat 
exchange required

Lighting efficacy 100% Energy Star varies 
from 33 to 60 lm/W

≥ 83 lm/W

Phius Prescriptive Path Targets

Phius Conference 2023 | Houston, Texas November 8-11, 2023
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Measured Contest: Energy Performance
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Daylighting limits need for lighting
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Measured Contest: Energy Performance
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Energy Performance Contest Scores



Measured Contest: Integrated Performance
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Light sensors in 
kitchen & study 

Monitored Contest: Integrated Performance



Integrated Performance Contest Scores
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SOLAR DECATHLON CHALLENGE SUPPORTING PHIUS ELEMENTS
Integrated Performance:           
Airtightness Subcontest—
All available points are earned for a 
measured air tightness of less than or 
equal to 0.05 cfm50/ft2

Exceptionally low infiltration; quality 
assurance protocols that involved 
multiple blower door tests

Integrated Performance: 
Passive Performance Subcontest—
The home’s ability to retain interior 
thermal comfort over a 48-hour 
period without the use of active 
heating or active cooling

Exceptionally low infiltration; triple 
paned windows; high-R enclosure; 
verified solar control; reduced interior 
loads resulting from lighting and 
appliance efficiency

Integrated Performance: 
Lighting Illuminance Subcontest—
300-1,500 lx monitored over 3 days

Excellent daylighting offer little use of 
electric lighting during daytime; verified 
lighting efficacy > 83 lm/W in light fixtures

Integrated Performance Compared

Phius Conference 2023 | Houston, Texas November 8-11, 2023



Measured: Comfort & Environmental Quality 
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Measured: Comfort & Environmental Quality 



• April 3rd House Occupancy Dinner 
with 6 guests, 2 from Ball State, 2 
from the Community and 2 from the 
Building Industry with 4 students 
and faculty.

• April 5th was Alumni Day and One 
Ball State Day of Giving. 98 past 
students, now Alumni, came out to 
see the Alley House.

• April 15th was Ball State Open 
House Day at the Alley House. 
Tours and food were enjoyed by 
238 attendees, which included the 
president of Ball State University, 
the dean of the College of 
Architecture and Planning, the chair 
of the architecture department, 
student and faculty co-leads, and 
the director of sustainability whom 
all spoke a few words about the 
project.

Phius Conference 2023 | Houston, Texas November 8-11, 2023

Comfort/Environment & Occupant Experience



Comfort & Environmental Quality Scores
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SOLAR DECATHLON CHALLENGE SUPPORTING PHIUS ELEMENTS

Comfort and Environmental Quality: 
Temperature and Humidity Control 
Subcontest—
All available points are earned for 
maintaining a time-averaged interior 
dry-bulb temperature between 68°F 
and 74°F and a time-averaged relative 
humidity between 35% and 50%. 

Exceptionally low infiltration; triple 
paned windows; high-R enclosure; 
verified solar control

Comfort and Environmental Quality: 
Indoor Air Quality Subcontest—
All available points are earned for a
time-averaged interior CO2 level below 
1,000 PPM following occupancy of at 
least 8 individuals for 1 hour.

Balanced ventilation using an ERV; 
compliance with the EPA’s IndoorAir 
PLUS program

Phius Conference 2023 | Houston, Texas November 8-11, 2023

Comfort & Environmental Quality Compared



SOLAR DECATHLON CHALLENGE SUPPORTING PHIUS ELEMENTS

Comfort and Environmental Quality: 
Comfort Gradient Subcontest—
All available points are earned for 
achieving a maximum delta of time-
averaged interior dry-bulb 
temperatures of 3°F across all 
measurement locations.

Exceptionally low infiltration; triple 
paned windows; high-R enclosure; 
verified solar control; concern for air 
distribution

Comfort and Environmental Quality: 
Exterior Noise Infiltration Subcontest 
All available points are earned for a 
measured sound pressure level from 
outside noise intrusion less than or 
equal to 35 dBA based on peak hour 
sound level equivalents of 90 dBA.

Exceptionally low infiltration; triple 
paned windows; high-R enclosure

Oddly the Alley House did not do well in 
this subcontest—despite the above 
design moves

Phius Conference 2023 | Houston, Texas November 8-11, 2023

Comfort & Environmental Quality Compared



Measured Contest: Occupant Experience
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Measured Contest: Occupant Experience
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Occupant Experience Contest Scores
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Locally Sourced Materials

• Thermally modified wood used on 
exterior and interior details

• Reclaimed limestone slabs for 
walkway set in gravel

• Reclaimed walnut wood for built-ins

• Cement board siding with rainscreen 
for moisture control and durability

Design & Construction Detail
• Well-detailed continuous control 

layers and rain screen

Manufacturers’ Warranties
• Reduce maintenance burden for 

occupants

• Improve building longevity

• Resident Guide for use of the Alley 
House explaining passive design 
strategies and active systems

Juried Contest: Durability & Resilience

Phius Conference 2023 | Houston, Texas November 8-11, 2023



EcoFlow Delta Pro 2 

• Portable and expandable 
backup system

• Outlet to plug into when power 
outage to utilize battery backup

• Interlock in electrical panel can 
easily be toggled by the 
homeowner during power 
outages

• Two batteries – 7200W, 240V 
output

• 7.2 kWh capacity total

Weathering an Outage

During an outage, it is estimated that the 
EcoFlow Delta Pro 2 system can power the 
following critical functions: 

Refrigerator: 4 days

Lighting: 8 days

Air conditioner: 7 hours

Interlock device for toggling power source Battery backup system set up in the mechanical room

Juried Contest: Durability & Resilience

Phius Conference 2023 | Houston, Texas November 8-11, 2023

Solar Edge Inverter and power optimizer



SOLAR DECATHLON CHALLENGE SUPPORTING PHIUS ELEMENTS

Durability and Resilience: 
Durability—
The ability of the building envelope to 
maintain long-term performance 
despite routine environmental 
conditions

Continuous control layers that were well-
articulated, well-detailed, and site 
inspected; substantively reduced 
infiltration

Durability and Resilience: 
Resilience—
The ability of the building to maintain 
critical operations during disruptions 
and quickly restore normal operations.

Battery backup system with substantially 
reduced heating and cooling loads that 
extend the life of battery backup during 
outages
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Durability & Resilience Compared



Juried Contest Areas Results
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Juried Contest Areas Comments
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Measured & Juried Contest Areas Results
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ALLEY HOUSE CONCLUSION
    Equity – Economy - Environment
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NEIGHBORHOOD PARTY – APRIL 8TH Community Engagement & Public Exhibit
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PUBLIC EXHIBIT –  STUDENT LEAD TOURS Student-Directed Design and Led Tours
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Student Hand-Crafted Details in Fabrication
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STUDENT/FACULTY COLABORATION Student Faculty Collaboration
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Clear Building Performance Metrics



Thank you
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Pam Harwood, AIA, NCARB
Professor of Architecture

Ball State University

Emily Rheinheimer
Graduate Architect

Ball State University

Walter Grondzik, PE, CPHC 
Emeriti Professor of Architecture

Ball State University
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Owner / Builder                     
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