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Goals of the IEDA Prototype Home:
Office of the lowa Economic Development Authority (IEDA), is aimed at providing guidance for more
affordable, energy-efficient, single-family, detached homes for the lowa climate. While this design is not
specifically endorsed by the Department of Energy Zero Energy Ready Home Program (ZERH), the design is
intended to support the goals and requirements of the ZERH program and other holistic concepts of
sustainable design and construction including storm water management, energy efficiency, water use,
materials, and indoor environmental / air quality as prescribed in the lowa Green Streets Criteria as developed
by the lowa Economic Development Authority.

This prototype design funded by the lowa Energy

Prototype Concepts:

A. Base Home: 1196 sf — 2 Bedroom, 1 Bathroom, Slab-on-Grade with an option of building a
detached garage and a basement.

B. 1% Story Home: 1841 sf—4 Bedroom, 2 Bathroom, Slab-on Grade with option of building a
detached garage and a basement.

C. Energy Models were developed for each concept.

lowa Green Streets Criteria:
energy efficiency, water conservation, smart locations, operational savings, and sustainable building practices.
Since 2008, the lowa Green Streets Criteria has influenced the performance of thousands of residences and
numerous community facility and Main Street projects across lowa. This home plan builds on lessons lez

by the lowa Economic Development Authority, Enterprise Green Communities and from the growing bot
building science research and demonstration projects.

The lowa Green Streets Criteria promote public health,

This prototype home plan is intended to demonstrate strategies that will enhance affordable housing th
high performance residential design. The lowa Green Streets Criteria are applied to CDBG—-Funded proje
administered by IEDA. This prototype home is intended for use, to educate and to guide applicants for C
projects; however, strategies included in these schematic documents, can be applied as appropriate to ¢
single-family residential project across the state. Many details and strategies included in this prototype
required by the current International Energy Conservation Code adopted by the State of lowa.

Schematic Design Documents: It is important to note that these documents are intended ti
schematic guide documents that could be applied to locations across the entire state of lowa in Climate

5 or 6. Given the variability across lowa of site conditions / soil types for foundation and storm water de
snow and wind loading code requirements for foundations, wall construction and roof truss / structural
design; and the local jurisdictions and permit review processes; the final construction documents needed to
build the home require final detail development and collaboration with a structural engineer and material
suppliers, builders, HVAC and Electrical Design / Builders, landscape installers, etc.

The first intent of the lowa Green Streets Criteria is to utilize integrated design methods which require all
parties involved in the design and construction of buildings to be involved from design through construction
completion; therefore, the prototype design options included here need additional design integration and
development for successful code-compliance or exceeding code-compliance.

General Notes:

1. This schematic design drawing set is intended to indicate design intent and for use as a basic guide for
further development only and is not intended to be complete in all respects and details. Use of this
schematic design drawing set shall be used solely for this intended purpose and any use, construction,
conversion, modification, misinterpretation, or misuse of this schematic design drawing set without
written verification, completion, or adaptation by BNIM as appropriate for the specific use intended, will
be at user’s sole risk and without liability or legal exposure to BNIM, its officers, directors, members,
partners, agents and employees.

2. BNIM is providing this schematic design drawing set for use by the public in lowa “as is, with all faults
and inconsistencies,” without representations or warranties of any kind, either express or implied,
including implied warranties of merchantability or fitness for a particular purpose.

3. This schematic design drawing set does not have an architectural or engineering signature, seal and/or
stamp. Prior to use of this schematic design drawing set, it is recommended that: (a) user consult with
the local building official to determine whether raview of this schematic design drawing set by a licensed
architect or engineer is required prior to submission for a building permit; and, (b) user obtain proper
professional assistance to provide standard construction details and practices, which will result in a
structurally sound and weatherproof finished product.

4. A state, county, and municipality may have various adopted building codes, zoning requirements,
ordinances, and/or building regulations. BNIM makes no representation or warranty that this schematic
design drawing set will comply with any such local requirements. Use of this schematic design drawing
set is conditioned on user’s acknowledgement and agreement to: (a) consult with a locally licensed
architect or engineer and city code officials or user’s choice prior to commencing construction; and, (b)
strictly complying with all local building codes, zoning requirements, and other applicable laws,
regulations, ordinances, and requirements. Any use of this schematic design drawing set without
complying with these conditions will be at user’s sole risk and without liability or legal exposure to BNIM,
its officers, directors, members, partners, agents, and employees.

5. This schematic design drawing set (with options) has been modeled to operate at a certain predicted
level of energy efficiency given many assumptions of rated equipment and appliance efficiencies,
installed performance, installed insulation and quality materials, code compliant air sealing, and
assumed occupant living / usage patterns among others. BNIM makes no representation or warranty
this schematic design drawing set will perform to a specific level of energy efficiency or long-term
performance since the final design, configuration, procurement, and installation of all materials and
systems will be completed by user and/or its consultants.

6. To the fullest extent permitted by law, any use cf this schematic design drawing set is conditioned on
and user agrees user shall defend, indemnify and hold harmless BNIM and The lowa Economic
Development Authority, their officers, directors, members, partners, agents, employees, and assigns
(collectively, the “Indemnified Parties”) from and against any and all losses, demands, causes of action,
damages, liabilities, and costs and expenses, including reasonable attorneys’ and consultants’ fees,
incurred or sustained by any of the Indemnified Parties arising out of or resulting from: (a) any use,
construction, conversion, modification, misinterpretation, misuse by user or others of this schematic
design drawing set; (b) any negligence or other acts or omissions by user or any of user’s employees,
consultants, advisors, agents, representatives or contractors; and, (c) any breach by user of any
provisions of these General Notes.

Code Compliance: As of the date noted in these documents (May 2021), strategies particularly for
energy efficiency and envelope performance shown in these schematic guide documents may exceed current
energy codes adopted in the State of lowa in an effort to demonstrate compliance with the lowa Green
Streets Criteria and ZERH program. As codes continue to evolve and be adopted in lowa, these guide
documents may need to be updated to reflect new strategies and technologies yet to be developed or
adopted.

These drawings should be considered incomplete for construction purpose:
structurally, mechanically, and electrically, is required to build the home (ie
system sizing and configuration, foundation dimensions and reinforcement
detailing, etc.)

Local Jurisdiction: The user of these schematic guide documents
building codes adopted by the community where it is intended to be built.

documents are completed, the current Energy Efficiency Code adopted stat
International Energy Conservation Code 2012 Edition (IECC 2012) and soon
in 2021. In the absence of a local adopted building code, the State of lowa
apply which as of May 1, 2021 include:

e 2015 International Residential Code as adopted by lowa Administrai
e 2012 International Enerev Conservation Code as adonted bv lowa A

A. LENEergy >uar tor nomes obdselne
a. Comply with program requirements for:
i. Thermal Enclosure
ii. HVAC Quality Installation (contractor or HERS rater)
b. Water Management
c. The Target home/size adjustment factor used in Energy Star
B. Appliance / Lighting Fixtures
a. Utilize Energy Star qualified appliances and fixtures
C. Envelope
a. Insulation - meet 2015 IECC levels (at minimum)
b. Fenestration - Use high-performance windows that meet Energy Star for appropriate climate
zone

a. Inno event shall BNIM and The lowa Economic Development Authority, their officers, directors,
members, partners, agents and employees be liable for any indirect, punitive, incidental, special,
exemplary or consequential damages arising out of or resulting in any way from the use of this
schematic design drawing set.

Outline Performance Specification Requirements:

These are not exhaustive specifications, they are intended to highlight key items for energy and water management in particular the
designer / contractor to consider when completing the home. Also refer to the Green Streets summary at the end of this set of
documents (Sheets 11-14).

1. General Requirements:
a. Engage a HERS Rater early in the process of design validation for energy modeling, confirmation
of energy efficiency measures and to confirm HERS rating process and inspections / testing.
b. If adhering to the lowa Green Streets Criteria and/or the DOE Zero Energy Ready Home Program
review both systems as an integrated team. Determine roles and responsibilities.
Develop a regular meeting schedule with all subcontractors / applicable trades.
Develop and adhere to a construction waste recycling plan.
Develop and adhere to an indoor air quality management plan during and after construction.
Protect all materials from moisture damage, decay and mold during construction.
Do not overload structure.
Develop and adhere to SWPP plans for storm water management during construction.
No smoking on site during construction
j. Do notincorporate damaged materials into the work.
k. Install all materials per manufacturers written instructions.
2. Site Work
a. Slope grade away from foundations
b. Utilize Rain Garden Resources listed in these documents for rain garden sizing and for soil
amendment / plantings.
c. Direct downspouts to run rainwater toward rain gardens.
d. Utilize native landscaping.
e. Create zero entry entrances for accessibility.
3. Concrete / Foundations:
Consider fly ash additive.
Install 15 mil vapor barrier under slabs — equal Stego.
Recommended to install R-5 insulation under slabs in addition to code requirement.
Slope all concrete on site to drain water away from foundations.
Do not slop concrete more than %”/1’ for stoops / landings at doors.
Install a capillary break material and water stop between footing and foundation wall.
Install modified bituminous self-adhering waterproofing membrane on wall and lap footing.

Install 4” pvc drain tile in gravel with filter fabric.
Install 2” instilatinn an the nutcide nf the foiindatinn wall
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j. Coordinate

4. Masonry

5. Metals

6. Wood and Plastics
a. Utilize adval
b. Prototype a:

D-

E.

Fs

7.

10.

11.

Optimized Ductwork

a. Install ducts in conditioned space or in an optimized location as defined in the program specs
Water Efficiency

a. Efficient Hot Water Distribution System or

b. Use of a high-efficiency water heater and fixtures
Indoor Air Quality
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c. Truss company to design all trusses, floor joists, etc. to building code loading requirements for
specific building location.
d. Drawings indicate “Thermalbuck” or equal window extensions to accommodate insulating
sheathing / window attachment
e. Install blocking in walls around toilets / tubs / showers for future grab bar installations
Thermal and Moisture Protection
a. R-Values modeled:
i. R-49 ventilated attic
ii. R-33.5 Closed Cell Spray Foam for Occupied Attic
iii. R-22.5 blown insulation stud cavities
iv. R-5Cl at exterior walls
v. R-5below slabs
vi. R-10 outboard of foundation walls — interior foundation R-5 rigid boards
vii. Sound insulation around bedrooms
b. For closed cell spray foam in occupied attic option — coordinate locations of thermal and ignition
barriers in inaccessible knee wall areas. Coordinate thermal barriers as well for closed cell foam
at rim joists for basement option.
c. Rigid insulation — R-10 outside of foundations — cover exposed insulation with weather resistant
metal or board.
d. Utilize weather barrier over OSB and under insulating sheathing — follow manufacturer’s written
instructions for all details and flashings.
e. Assumed Smart Vapor Retarder — Certainteed Membrain or equal at all outside walls and ceilings
where required — follow air barrier and sealing checklists in code and Green Streets.
Windows and Doors:
a. Follow minimum U-Values in Green Streets / ZERH Programs — U -0.30
Energy Star Appliances — All electric bt
Safe Room Design: Green Streets enc
accommodate the laundry room constr
option is to install a premanufactured ¢
Mechanical / Electrical Systems: (see (
a. Size all HVAC — Heating and Coc
b. Utilize Quality Installation Proce
c. Modeled Systems:
i. 2 ACH 50 Infiltration
ii. Air Source Heat Pump (<
iii. Install Ductwork in cond
—no ductwork to be plas
iv. Balanced Ventilation w/
v. 2.0 EF Heat Pump Watel
vi. Energy Star Appliances
vii. 100% LED Lighting Systems
viii. Water Sense Labeled Fixtures
d. PV ready systems
i. Allow for 4’x4’ space adjacent to electrical panel for future PV inverters
ii. Allow for PV related loads in roof truss designs
iii. Follow PV Ready Checklist from ZERH Program
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Include dead, live, snow,

and wind loading per the
Integral gutter - downspout on each applicable code for PV
side of dormer panel attachment to the
roof orientation that will
BN face south or within 45
degrees from south

Metal roof flashing at roof / siding /
transition If standing steam panel

/ roof is installed utilize a
[y snow cleat system to
protect landings,
sidewalks and entries
from sliding snow.

A g Pl 4 001 Cover sheet
) 002 General notes

. —— 003 Plan / Sections - 2 bedroom
/ / y slab-on-grade

/ / / 004 Elevations - 2 bedroom
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If standing seam panel
Integral gutter - downspout on each roof is installed utilize a
side of dormer snow cleat system to

protect landings,
/ sidewalks and entries
_ from sliding snow.

Include dead, live, snow,
and wind loading per the

// transition X
applicable code for PV
panel attachment to the
roof orientation that will

face south or within 45
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Prototype Home

lowa Energy Office

Metal roof flashing at roof / siding

lowa Economic Development Authority
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W 7 panels, installed as a rain screen.
v, Dark color represented in window and door
areas are intended to be a dark tone with

complimentary dark window framing and . .
the lighter panels are a complimentary light 2 Story Option Elevations

tone. Roof, soffit and fascia colors are to

match dark panels above and below
windows.
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Standing seam or other

roofing material

Roofing membrane

Sheathing

Closed cell spray
insulation between truss

Top Plate

8'-115/8"

Raised heel attic trusses 2' o.c. typical. Trusses
to be designed per code loading requirements

by truss company

Ventilation baffel

16 - 18" blown insulation as determined by

climate zone

Standing seam or other
roofing material

Roofing membrane

Sheathing

Engineered ventilated soffit
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Site Plan Options

@NE Option 3

"= 24'-(Q"

"= 24'-0
5 Option 4
"= 24 - 0"

1. This sheet indicates diagrammatic
options for how the home could be arranged
in various configurations in a development
for different street configurations.

2. The home plans could be slipped or
mirrored to orient the front door to the street
and windows can be moved within the
prototype module.

3. Inall cases the window fenestration
should stay at or below 15% window to floor
area with exceptions noted in the DOE ZERH
Program. And, windows should be
minimized on the east / west / north
elevations and maximized on the southern
exposure.

4. When siting the building or buildings, a
storm water strategy should be to minimize
impervious area on the property. Pervious
paver sidwalks, driveways, and patios should
be considered to manage a minimum of
1.25" rain event on the property.

5. Considerations should be given for PV
roof mounted installation with considering
tree placement and future growth / shade of
the property and home. Trees should be
located to minimize future shading of
installed PV panels, but species could be
investigated to maximize their growth to
shade walls in the summer, but allow solar
access to the roof PV panels year round
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c. Storm Water Management
i. Utilize rain gardens, rain barrels, and pervious paving driveway / patios to manage a

1.25” rain event at minimum on site

ii. Consider what is required to manage a 2.5” rain event on site.

d. Irrigation

i. Static service pressure must not exceed 60psi
ii. Consider no potable water irrigation system for the entire property as a first step

iii. Ifirrigation is provided utilize a smart / efficient irrigation system for a maximum 50% of
the site (assumed native landscaping utilized with rain barrels for additional irrigation)

4. WATER CONSERVATION

a. Fixtures:

i. Utilize water conserving fixtures as outlined in the Criteria.
ii. Consider Water Sense Certified Fixtures

5. OPERATING EFFICIENCY

a. Green Streets 5.1a — New Single-Family Construction

i. Utilize at minimum the Energy Performance Criteria and Air Barrier Insulation Checklist

included in this section.
ii. Secure the services of a HERS Rater

1. Collaborate regarding plan review, energy modeling, and inspection / testing to

be completed prior to occupancy
iii. Size all HVAC — Heating and Cooling Systems utilizing ACCA Manuals J, S, and D.
iv. Utilize advanced framing techniques as allowed by local building codes.
b. Moving to Zero Energy — Design and planning strategies

i. Design home with HERS Rater modeling to achieve 5 points lower than HERS Goal of 56.

Achieve HERS 51 or less.
ii. Consider Certification of the design and construction with DOE ZERH Program

iii. Consider orientation of plan and organize pathways for Photovoltaic / Solar Hot Water

Ready systems
iv. Consider install of PV and / or Solar Hot Water Systems

v. The design is predicated on all-electric systems. If the home is built with gas heat and
appliances, allow for electrical capacity and space for future switch from natural gas to

all electric systems and appliances.

c. Appliances

i. Install all Energy Star appliances — kitchen, laundry, etc.

d. Lighting

i. Install latest LED permanent fixtures — indoor and outdoor fixtures
e. Provide for electrical vehicle charging in garage.

6. MATERIALS

a. Utilize materials that include post-consumer recycled content
b. Utilize materials that do not off-gas and have low VOC content.
c. Utilize materials that do not provide chemical hazards

d. Utilize materials that are durable, low-maintenance, and cleanable

Energy Performance Criteria

as of April 2021

lowa Green Streets

Criteria Post 11/2020 |DOE ZERH Energy Star 3.1
HERS Index Less than or equal 56 by calculation by calculation
Cooling

Electric Forced-air, central air

conditioners 16 SEER 13 SEER 13 SEER
Electric Forced-air, air-source
heat pump 16 SEER 13 SEER 15 SEER
Electric Ground-source heat
pump 18 EER
Mini-Split Heat Pump 15 SEER / HSPF 8.5
Heating
Natural Gas Forced Air Furn 96 AFUE 94 AFUE 95 AFUE - Energy Star
Electric Forced-air, air-source
heat pump 9 HSPF 10 HSPF 9.25 HSPF
Electric Ground-source heat
pump 4 COP
Whole House Ventilation 1.2 ¢fm/W heat exchange
ASHRAE 62.2 Balanced System with 60% SRE
Water Heating
.95EF and Energy Star
Electric Qualified 2.0 EF 0.59 EF
2.0 EF or greater and
Electric Heat Pump Energy Star qualified 2.0EF
Insulation Values
Climate Zone 5
Fenestration U-Factor / SHGC |0.30 / Any 0.27 / Any
Doors R-5 opaque R 3.33 greater than 1/2 glass
Ceiling R-Value R-49 R-49 R-49

Wood Framed Wall R-Value

Basement Wall R-Value
Slab R-Value
Crawl Space

R-13 Cavity + R-5 Cont.

R-15 / R-19 per code
R-10 @ 2' depth
R-15 / R-19 per code

R-13 Cavity + R-5 Cont.
or R-20

R-15 / R-19 per code
R-10 @ 2' depth

R-15 / R-19 per code

R-13 Cavity + R-5 Cont.
or R-20

R-15 / R-19 per code
R-10 @ 2' depth

R-15 / R-19 per code

Climate Zone 6

Fenestration U-Factor / SHGC
Doors

Ceiling R-Value

Wood Framed Wall R-Value

Basement Wall R-Value
Slab R-Value
Crawl Space

0.30 / Any

R-5 opaque

R-49

R-13 Cavity + R-5 Cont.

R-15 / R-19 per code
R-10 @ 2' depth
R-15 / R-19 per code

0.27 / Any

R-49

R-13 Cavity + R-5 Cont.
or R-20 +5 or R-13 +10
R-15 / R-19 per code
R-10 @ 2' depth

R-15 / R-19 per code

R 3.33 greater than 1/2 glass
R-49

R-13 Cavity + R-5 Cont.

or R-20 +5 or R-13 +10

R-15 / R-19 per code

R-10 @ 2' depth

R-15 / R-19 per code

Infiltration Rates

3.0 ACH50

2.0 ACH50

3.0 ACH50

=% D0

saturate materials

Utilize FSC certified wood products

Utilize materials that foster local and regional economies

Develop a construction waste management plan and recycle construction waste
Provide for the material longevity by managing moisture / water so it drains and does not

i. Manage roof water and slope grades away from foundations

7. HEALTHY LIVING ENVIRONMENT

a. Implement a passive radon mitigation system.

Isolate the garage

L B R L

label

Utilize all electric systems and avoid combustion equipment and appliances

Seal all wall / floor joints and penetrations to prevent pest entry.
No smoking on site during construction

Install bathroom and kitchen exhausts and consider whole-house ventilation per ASHRAE 62.2
Install supplemental dehumidification equipment to maintain less than 60% humidity
Implement a construction indoor air quality management plan to prevent ductwork and
systems / equipment from getting dirty during construction. OR earn the EPA Indoor Air Plus

i. Provide for universal design

i. Incorporate sloped sidewalks and zero entries from sidewalk and garage for accessibility

ii. Create appropriate clearance space

1. At minimum follow requirements of Chapter 11 — IBC for Type A units as a

general guide for doors clearances, etc.

8. OPERATIONS, MAINTENANCE + OCCUPANT ENGAGEMENT

a. Create a building operations and maintenance manual for the homeowner
b. Provide a walk-through of systems and maintenance schedules with the homeowner.

ENERGY MODELING ANALYSIS:

A. Option 1: Base Home:

B. Option 2: 1% Story Home:
C. Option 3: 17 Story Home:

Using the RESNET approved REMRate energy simulation software the variations of design were evaluated
individually per their configuration. This process began with modeling the geometry of the dwelling and
assigning thermal properties to each individual envelope component. From there the mechanical systems,
lighting and appliances were assigned to further evaluate the energy consumption of the home. Final energy
consumption and the home’s corresponding HERS index reflect a year-round hourly simulation based on
location. Using this simulation approach, the annual energy usage of the home is projected as designed. But
as noted earlier, many variables can affect the final performance of the home once occupied; therefore, the
final built home may achieve different results that what are projected below.

In the spreadsheet that follows tabulates various energy strategies organized by the following logic:

1196 sf — 2 Bedroom, 1 Bathroom, Slab-on-Grade (003-004)
1841 sf — 4 Bedroom, 2 Bathroom, Slab-on Grade (005-006)
2943 sf — 5 Bedroom, 3 Bathroom, Slab-on Grade - With Basement

AIR BARRIER AND INSULATION INSPECTION COMPONENT GUIDE

COMPONENT CRITERIA
Extenor thermal envelope insulation for framed walls is nstaled in
. st hal contact and continuous alignmeant with building envelope
wr bamer and tharmal barriar - B .
air ar. Breaks or joirds in the air barnier are filled ar repaired. Air
permeable msulation is not used as a sealing material
o Air barner n any dropped celng/softit 15 substantsaly ahgned with
ing . . B o= i
isulahion and any gaps are sealked
Wialle Cormers and headers are insulated, junction of foundation and sill
T plate is sealkad.
. Space batwaen windaow/door jambs and framing is sealed. No
v and g
stufing of foerglass insulation 12 allowed,
B Rim joists are iInsulated and include an ar barmier following included
HIm joists i
reference 1o best prachce exampie
Floors (including above-garage Insulation s installed to maintain parmanant contact with the area it is.
cantileverad foors) Insulating Air barmier is installed at any axposad edga of insulation
Insulaticn = permanently atached 10 walls, No or viny! faced
nsulation, Fobow Included reference 1o best prs T
act : =
Exposed earth in unvented crawl spaces is covers Aar
Damer with overnapping 1oints tapeda,
Duct shafts, utility penetrations, knea walls, and flua shafts opening
afts, panstralio ) i
axterior or uncondiioned spaces are sealed.
Hatts in narow Cavibes are cut to it or namrow Cawbes are Mled with
cavitie oravedblown msulation, Namow cawties are defined as £ inches
Wide Or less
Garane seoaration Air saalng is provided between the garage and conditioned spaces
. and door assembly mests fire cade.
Heoassed |='__;}'_’ fodlures are airtight, AT rated. & seadaed to drywall
Hiecesspd ghting Excaotion = ixtures in alioned space, Use LED Bush mount
-_]i"'|"-_| Blead of recessed lixiures
COMPONENT CRITERIA
Flumibing and wiring raulation is placed batween the exdenor wall and the pipes
Batt insutaton 1s cut 1o Nt around wir ng ana plumibing, or sprayved
bilown nsulatbion extends behind piping and winng
Showertub extenor wa Showers and tulbs on extenor walls have insulation and an air barrier
separating them from the exterior wall
Elactrical/phone box Air barrier extands behind boxes or ar-sealad-1ypa boxes are
installed on axtercr wals
imon wall Alr bamer 1S Installed i common wall between dwellng urits and air
infiltration is treated like an exterior wall, Common walls nead 1o be
consigeraed as an exterior wall for air sealing.
HVAL register boots HWALC registar boots that panetrate buildng erwelope are sealed to
subfioor or dryw
MC Doors & Hatches Altic acoess [except urwented attic), knee-wal door, or drop-down
Tt conditioned to uncondtionad | stair s insulated and sealed or n conditioned space. Gasketed/barrier
¥oes5) of a minimum of 18" tallYminimum of R-40 rigid foam on scuttle top
hist inchude fire rated assemibly,
Fireplace Fireplace wals include an air barrier. Wood-burning fireplaces shall
have gaskated doors & ouldoor combustion aininsulaled/blockad &
sealed
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