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» High-performance homes effort to date

» Model home prototype

» Innovations in home construction

» 3D printed home project is born

» Help us design the project

» Questions



Funding Matters

» Funding for housing is critical
▪ But…

» What about…
▪ Design of the home

▪ Size of the home

▪ Location of the home

▪ Home livability/accessibility

▪ Materials used

▪ Techniques applied

▪ Operations and maintenance



High-Performance Homes Effort to Date

» Iowa Green Streets Criteria
▪ Integrated Design

▪ Location & Neighborhood Fabric

▪ Site Improvement

▪ Water 

▪ Operating Energy

▪ Materials

▪ Healthy Living Environment

▪ Operations & Maintenance
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High-Performance Homes Effort to Date

» Design Consultations
▪ Architecture

▪ Planning

▪ Living Infrastructure

▪ Landscape Architecture

▪ Mechanical/Electrical Engineering

▪ High-Performance Construction

▪ Building Science



» Prototype Home Project
▪ Goals

▪ Affordability - Study the drivers of the cost of the home and respond with 

appropriate design strategies to balance the overall cost of the home.

▪ Adaptability – Considering the need for housing in Iowa for independent 

seniors and young families, investigate a design that is adaptable.

▪ Energy Efficiency – Evaluate through energy modeling various strategies to 

increase energy efficiency beyond current code compliance and look to the 

DOE Zero Energy Ready Home (ZERH) program for applicability to the 

design.

Prototype Home
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Prototype Home

» Prototype Process

▪ Banker / Lender

▪ Residential 

Contractors

▪ Realtor

▪ Hamburg Mayor 

and City Clerk 



Prototype Home

» Prototype Concepts
▪ Option 1:Base Home: 1196 sf – 2 Bedroom, 1 Bathroom, Slab-on-Grade  

▪ Option 2:1 ½ Story Home: 1841 sf – 4 Bedroom, 2 Bathroom, Slab-on-Grade

▪ C. Option 3:1 ½ Story Home: 1841 sf – potential 5 Bedroom, 3 Bathroom, 

Slab-on Grade - With Basement 



Prototype Home

» Prototype Performance
▪ Modeled home performance to:

▪ Baseline Iowa energy code (IECC 2012)

▪ 2018 IECC

▪ DOE Zero Energy Ready Home

▪ 2 ACH 50

▪ All-electric home 

▪ Air Source Heat Pump (9 HSPF, 16 Seer)

▪ Balanced ventilation w/recovery 

▪ 2.0 EF Heat pump water heater 

▪ Energy Star Appliances - all electric

▪ 2x4 advanced framing, no cavity insulation, 4” of rigid insulation outboard

▪ Results

▪ All 3 home concepts with energy modifications above met DOE ZERH home 

energy rating system requirement of HERS Index 48-55. 



Prototype Home

» Cost Analysis



Prototype Home

» Cost Analysis
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Innovations in Home Design & Construction

» Cost still too high



Innovations in Home Design & Construction

» How else can we lower costs?
▪ Cost = Size + Quality + Materials/Methods + Time

▪ We’ve attempted to address size

▪ We’ve worked on improving quality with same or reduced costs

▪ What could we address materials and time?



Innovations in Home Design & Construction

» How can we shorten the time to construct a home?
▪ 3D printing

▪ Pre-fabrication

▪ (EPS) Structural insulated panels

▪ Superior Walls

▪ Modular construction

▪ Manufactured homes

▪ CNC technology

▪ Digital design



Innovations in Home Design & Construction

SCJournal



Partnerships

» Iowa State University

» Iowa Central CC

» Ames

» BNIM

» Brunow Construction

» Hubbell Realty

» Iowa Association of Realtors

» Iowa DPS

» Iowa Habitat for Humanity

» Iowa Housing Partnership

» Iowa League of Cities

» Lincoln Savings Bank

» Matthew 25

» McAnally Consulting

» McClure Engineering

» Sukup Manufacturing

» The Element Group

» Vermeer

» You ???

» ISU proposal for 3D Affordable Innovative 

Technologies Housing

▪ IEDA reviewing

» Partners:



» Pete Evans AIA IDSA 

College of Design, Iowa State University

» So let’s discuss these technologies in more detail:
▪ First, 3D construction printing… 

▪ COBOD, WASP, CyBe, SQ4D, & ICON

3D Affordable Innovative Technologies Home
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3D Affordable Innovative Technologies Home



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.roboticsbusinessreview.com%2Fmanufact
uring%2F7-key-robot-applications-in-automotive-
manufacturing%2F&psig=AOvVaw0TiCwvHgzEcf14DTXro_ar&ust=1630986324692000&source=images&c
d=vfe&ved=0CAwQjhxqFwoTCJjyqd-36fICFQAAAAAdAAAAABAD

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.khov.com%2Fblog%2Fnew-home-
construction-
process%2F&psig=AOvVaw0SAjgd9pGDDMEl9g4agGPj&ust=1630986153471000&source=images&
cd=vfe&ved=0CAwQjhxqFwoTCOjk3Oq46fICFQAAAAAdAAAAABAF
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https://kitchenplanner.ikea.com/us/UI/Pages/VPUI.htm

https://www.forbes.com/sites/jessedamiani/2020/12/01/varjo-announces-third-generation-human-eye-
resolution-vr-3-and-xr-3-headsets/?sh=2f337e763d1d
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https://technical.buildingsmart.org/services/bsdd/https://www.opendesign.com/products
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https://varjo.com/products/xr-3/https://www.unmannedsystemstechnology.com/2021/05/lidar
-vs-photogrammetry-for-uav-encroachment-surveying/

https://www.forconstructionpros.com/constr
uction-technology/article/21295561/six-
factors-to-consider-when-adding-drones-to-
your-construction-business#&gid=1&pid=10

3D Affordable Innovative Technologies Home



https://www.builtrobotics.com/solutions/projects
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3D Affordable Innovative Technologies Home

https://www.latimes.com/business/realestate/hot-
property/la-fi-hp-arcspace-shipping-containers-20190621-

story.html

https://www.3dprintingmedia.network/first-3d-printed-house-in-
germany-inaugurated-by-minister-of-construction/

https://www.dwell.com/article/casita-prefab-adu-boxabl-c89a38cd



Comments –

Questions?



Contact Information

Jeff Geerts

Special Projects Manager

Iowa Economic Development Authority

1963 Bell Ave, Ste 200

Des Moines, Iowa 50315

515-348-6211

Jeff.geerts@iowaeda.com

Pete Evans AIA IDSA

Assistant Professor, Industrial Design Department 

Coordinator, Forward Learning Experience

Iowa State University

pmevans@iastate.edu
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