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Our Mission: The Core Purpose

Housing is foundational to a full life and a thriving 
state, so we equitably collaborate with individuals, 
communities and partners to create, preserve and 

finance housing that is affordable.

10/24/2023 mnhousing.gov 2



Agenda

9:00 - 9:10 a.m. Overview of Enhanced Sustainability, Katherine Teiken

9:10 - 9:30 a.m. SB 2030, Pat Smith and Rolf Jacobson

9:30 - 9:50 a.m. DOE Net Zero Energy Ready, Phil Anderson

9:50 – 10:10 a.m. Passive House, Elizabeth Turner

10:10 - 10:30 a.m. Questions and Conversation
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Overview of Enhanced Sustainability

Katherine Teiken| Minnesota Housing



Current Enhanced Sustainability Language



Current Enhanced Sustainability Language



Current Enhanced Sustainability Language
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Energy Star Certification

• As of April 2022, all requirements of 
ENERGYSTAR must be included for new 
construction. However, the certification was 
not required.

• Starting in April 2023, all new construction 
project applications must be certified by 
ENERGYSTAR. This includes all projects 
regardless of whether they are receiving 
Enhanced Sustainability selection points.

• ENERGYSTAR Multifamily New Construction 
requires continuous underground garage 
ceiling insulation and continuous insulation 
(CI) at exterior walls. (CI not required at 
walls of three-story or less with efficiency 
framing)
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Questions we’ve been hearing

• How can a project buy renewable energy 
credits for SB2030?

• What are the design requirements for 
garages in each of the building standards?

• Can a project change between building 
standards?

• How much time does pursuing one of these 
building standards add to the project 
timeline?

• What documentation can be used to prove 
compliance both pre-construction and post-
construction?
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Previewing the 2026-2027 QAP and Minnesota Overlay

Planning for the 2027-2026 QAP and 
Minnesota Overlay has begun

• Will convene Minnesota Overlay TAG 
Spring 2024 

• QAP Public Comment likely 
Summer/Fall 2024

• Will be required for Summer 2025 
Consolidated RFP Application Period
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Potential TAG Topics

• Enhanced Sustainability

• Solar

• Electrification

• Climate Resiliency



Minnesota Sustainability Building 2030 Energy Standards

Pat Smith and Rolf Jacobson| Center for Sustainable Building Research



Conference Title Month DD, YYYY

®

®

SB 2030 OVERVIEW
Pat Smith, Rolf Jacobson

Center for Sustainable Building Research, Univ. of Minnesota

October 24, 2023



Conference Title Month DD, YYYY

®

SB 2030

SB 2030 is a progressive energy and 

carbon reduction program

• modeled on the Architecture 2030 

program 

• customized to better fit Minnesota’s 

buildings, climate, and policies

• expanded to allow the inclusion of 

more building types.



Conference Title Month DD, YYYY

®

SB 2030 PROCESS

PREDESIGN DESIGN CONSTRUCTION OPERATIONS

Integrate energy efficiency 

and renewable energy 

strategies. 

Conduct energy modeling 

to ensure project meets 

the Standard.

Implement construction 

practices that meet 

performance 

requirements. 

Track and report annual 

energy use through B3 

Benchmarking

Calculate the SB 2030 

Standard. 

Establish appropriate 

project budget.

SB 2030 

REVIEW
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TOOLS

B3 Guidelines Tracking Tool

B3 Benchmarking SB 2030 Energy Standard Tool
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COST-EFFECTIVENESS

SB 2030 cannot require performance standards that are not 

cost-effective.

Cost effectiveness limits are based on: 

• Societal test

• Participant test

• Utility test

The current cost-effectiveness threshold is a simple payback 

period of 12 years or less.
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MEETING SB 2030 WITH ON-SITE AND OFF-SITE RENEWABLES
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DIFFERENT PATHS TO SB 2030

IPRE
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PROGRAM GUIDE: THE PARTS

PART 1: ESTABLISH AN SB 2030 

ENERGY STANDARD

PART 2: ON-SITE MEASURES

Energy Efficiency

On-Site Renewable Energy

On-Site Target* 

PART 3: OFF-SITE RENEWABLE 

ENERGY*

*if needed

1 2 3
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PART 1: ESTABLISH AN SB 2030 ENERGY STANDARD
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PART 2: ON-SITE MEASURES

• Predicted energy use can be modeled in SB 2030 Energy 

Standard Tool or another approved tool

• If SB 2030 Standard can be met through on-site 

measures, a separate On-Site Target is not needed.

• Projects may choose to use measures outside of the 12-

year payback to meet the SB 2030 Energy Standard.

• RECs for on-site renewable energy used to meet SB 

2030 must by retained or replaced. 
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PART 2: ON-SITE TARGET

• The On-Site Target is the energy use intensity resulting 

from all energy efficiency measures and renewables with 

a 12-year payback or less.

• All reasonable efficiency and renewable energy strategies 

must be included in this calculation.

• Work with the SB 2030 Review Team early in design to 

establish the On-Site Target.

• The On-Site Target memo documents key metrics.

• The project team can decide how best to meet the on-site 

target.
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PART 3: OFF-SITE RENEWABLES

• In portfolio opportunities should be used before 

• RECs should be assigned to the building project for the 

duration of a 10-year period. 

‒ This can be done with a 10-year term or an upfront 

purchase based on estimated need.

‒ The offsite renewable energy producer must maintain 

transparent accounting that clearly assigns production to 

the building.

• Eligible technologies: solar, wind, hydroelectric 

(<100MW), biomass (with limitations), or hydrogen 

derived from these sources (M.S. 216B.1691)
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PART 3: OFF-SITE RENEWABLES

POTENTIAL APPROACHES:

1. Investing in a new off-site renewable energy system in 

exchange for the RECs generated

‒ Community solar subscriptions typically do not include RECs.

2. Purchasing RECs

‒ Green-e program

3. Subscribing to Green Power/Green Tariff programs

‒ Examples: Renewable Connect (Xcel), Wellspring (GRE), 

Renewable Source (MN Power), Tailwinds (Otter Tail)
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USING B3 BENCHMARKING TO TRACK OPERATIONAL ENERGY USE
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BENCHMARKING AUTOMATION 

ASSISTANCE

• Automation assistance in utility data transfer, including whole 

building consumption—into Energy Star Portfolio Manager (and 

into B3 Benchmarking for SB 2030 projects)

• Note that this is only for Xcel and Centerpoint territories

• Assistance available for public entities and for non-profits

• Automation can assist in whole-building data (both Xcel and 

Centerpoint tools allow aggregation of tenant meters).

• Level of support dependent on demand

• Support for this (most likely) closes Summer 2024
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PROGRAM DEVELOPMENTS: 

UPCOMING AND OTHER

• Current cost effectiveness test is 12-years, note that this 

gets updated periodically

• Current ability to offset some natural gas use with 

renewable energy (electricity) procurement, likely to 

change with transition to 90% better in 2025

• Have moved to a fee-supported model for projects outside 

of the State General Obligation Bond funded work

• Continual toolkit improvements

• Investigating alternatives to RECs
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QUESTIONS?

guidelines@b3mn.org



DOE Zero Energy Ready Homes

Phil Anderson| Center for Energy and Environment



October 24, 2023

Phil Anderson

DOE ZERO ENERGY READY HOMES



Image from: https://www.phius.org/certifications/projects/project-certification-overview

DOE ZERH Certification
• Single-Family

• Version 1, Revision 8 – 2023

• SF Version 2, January 1, 2024

• Multifamily

• Version 1, Revision8 – 2023-?

• Up to 5 stories

• Multifamily Version 2 – TBD?

• Any Height



ZERH Eligibility

ZERH Multifamily, Version 2 ZERH Manufactured 
Housing Pilot Program

ZERH Single Family, Version 2

Manufactured Homes

Multifamily, any heightSingle family Duplexes

Townhomes

(Townhomes using ERI Path)



Energy

Code
Energy

Code

Energy

Code
Energy

Code

DOE’s Zero Energy Ready Home Program 

establishes the highest performance levels 

of federal programs to advance the housing 

industry.  Requires ENERGY STAR and 

Indoor airPLUS as prerequisites.

IECC

is the minimum 

energy code

ENERGY STAR 

increases efficiency 

& integrates 

building science, 

water management

Indoor airPLUS 

integrates indoor air 

quality measures

Prerequisites



Program Requirements

Optimized Efficiency High Performance Future Ready

Enclosure

Equipment

Appliances 
and Lighting

Water 
Protection

Ensured 
Comfort

Indoor Air 
Quality

Advanced thermal 
envelope
Airtightness
Ducts in conditioned 
space

Foundation drainage
Flashing
Dehumidification
Vapor barriers

Ventilation

Filtration

Pest protections

Combustion safety

Low emission products

Radon control

Step One Step Two Step Three

LED lighting

ENERGY STAR 
appliances

Advanced heating and 
cooling

Advanced water 
heating

Photovoltaic 
Ready

Electric Vehicle 
Ready

Electric Ready 
Space and Water 

Heating

Electrical 
infrastructure to 
facilitate future PV 
installation

Electrical 
infrastructure to 
support EV charging

Electrical 
infrastructure to 
facilitate use of heat 
pump technology



Elements of ZERH Program Compliance

Mandatory Requirements Performance Threshold Checklists for Verification

• Prerequisites (i.e., 
ENERGY STAR 
certification) 

• “Must-haves” (i.e., 
thermal envelope, PV 
Readiness, etc.)

• Each program has a 
minimum energy 
efficiency performance 
levels

• Compliance may be 
prescriptive or involve 
energy modeling

• Rater checklists are the 
main verification 
document

• Document minimum 
specifications and field 
verified items



ZERH Certification Process

Design
Modeling / 
Consultation

Construction Rating Oversight Certification

Architect
Designer

Developer

Rater
Builder

Contractor
Rater

HCO for ZERH
MRO for ZERH



Version and Revision Timeline

• Project Location

• Project Permit Date

• Project Type

Which Program Requirements Do I Use?

https://www.energy.gov/eere/buildings/doe-zero-
energy-ready-home-zerh-program-requirements

Need to Know:



https://www.irs.gov/credits-deductions/credit-for-
builders-of-energy-efficient-homes Certified Single-Family Homes, 

Duplexes, and Townhomes

Certified Units in Multifamily 

Buildings

Certified Units in Multifamily 

Buildings when prevailing 

wages are met

Program Implementation – 45L Tax Credits

https://www.energy.gov/eere/buildings/45l-tax-

credits-zero-energy-ready-homes

Credits Available:

• Project Type

• Project Location

• Project Permit Date

Need to Know:

$5,000 

each

$1,000 

each

$5,000 

each

Notice 2023-65



Key Changes for Version 2 – Single Family

• Required Items

• 2021 IECC Insulation

• Windows U-factor 0.25

• HRV or ERV whole home ventilation

• PV Ready

• Electric Vehicle Ready

• Heat Pump Water Heater Ready

• Heat Pump Space Heater Ready

• Target home energy efficiency increased



Key Changes for Version 2 – Multi-Family (Draft)

• Required Items:

• ENERGY STAR Multifamily New Construction Version 1.2

• 2021 IECC Insulation Requirements (Residential or Commercial chapter)

• Windows U-factor 0.25

• HRV or ERV whole home ventilation

• PV Ready

• Electric Vehicle Ready

• Heat Pump Water Heater Ready

• Heat Pump Space Heater Ready

• Target home energy efficiency increased

• Other changes

• Version 2 has no height limits on multifamily buildings (V1 up to 5 stories)

• ASHRAE 90.1 compliance path added

https://codes.iccsafe.org/content/IECC2021P2/chapter-4-re-residential-energy-efficiency#IECC2021P2_RE_Ch04_SecR402
https://codes.iccsafe.org/content/IECC2021P2/chapter-4-ce-commercial-energy-efficiency#IECC2021P2_CE_Ch04_SecC402


DOE Zero Energy Ready – Paperwork

• Initial submission to MHFA

• Projected/Draft energy rating reports:

• ENERGY STAR

• Indoor airPLUS

• DOE Zero Energy Ready

• Final submission to MHFA

• Certified energy rating reports:

• ENERGY STAR

• Indoor airPLUS

• DOE Zero Energy Ready



DOE Zero Energy Ready – Key Takeaway’s

• Review DOE ZERH requirements for building type during design

• ENERGY STAR, Indoor airPLUS, and DOE ZERH

• Recruit energy rater early on to model and assist with relevant 

requirements and provide projected certification documents

• Incorporate requirements into plans and spec’s for bidding and construction

• Builders/developers, and raters/verifiers sign up as partners and take 

relevant trainings

• Hold meetings with developer, architect, builder, rater, and relevant 

tradespeople to ensure requirements are followed and site visits happen

• Provide necessary documents to rater/verifier for final certification

• Submit final certified reports to MHFA for compliance



DOE Zero Energy Ready - Resources

• DOE Zero Energy Ready Homes 

• Website

• https://www.energy.gov/eere/buildings/zero-energy-ready-home-program

• Partner Central

• https://www.energy.gov/eere/buildings/partner-central

• Program Resources

• https://www.energy.gov/eere/buildings/program-resources

• Section 45L Tax Credits for DOE Zero Energy Ready Homes

• https://www.energy.gov/eere/buildings/section-45l-tax-credits-zero-energy-ready-homes

• ENERGY STAR

• https://www.energystar.gov/partner_resources/residential_new

• Indoor airPLUS

• https://www.epa.gov/indoorairplus

https://www.energy.gov/eere/buildings/zero-energy-ready-home-program
https://www.energy.gov/eere/buildings/partner-central
https://www.energy.gov/eere/buildings/program-resources
https://www.energy.gov/eere/buildings/section-45l-tax-credits-zero-energy-ready-homes
https://www.energystar.gov/partner_resources/residential_new
https://www.epa.gov/indoorairplus


Passive House

Elizabeth Turner| Precipitate



PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

PHIUS CERTIFICATION
principles & process



passive building principles

• Energy Recovery

• Efficient Systems

ACTIVE STRATEGIES
MEET ENERGY DEMAND

PASSIVE STRATEGIES
REDUCE ENERGY DEMAND

• Airtight Envelope

• Super Insulated / Thermal Bridge Free

• High Performance Windows & Doors

PH

Photo by Darrell Cassell on Unsplash

“reducing energ y consumption
from space conditioning 

through an efficient envelope”

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



performance targets
SPACE CONDITIONING CRITERIA

calculated based on:

• interior conditioned floor area (iCFA)

• envelope area

• number of occupants (bedrooms +1)

• climate data

Image credit PHIUS PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



phius certification team

PHIUS
RATING

ORGANIZATION

CPHC
CERTIFIED PASSIVE HOUSE

CONSULTANT

PHIUS 
VERIFIER

BASED ON HERS RATER
PROCESS

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



building off existing rating systems

image from phius

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



growing local examples
VERDANT
Saint Paul, MN (2019) - Kaas Wilson & Sherman Associates

BAYVIEW TOWNHOMES
Madison, WI (2020) - TKWA & Bayview Foundation

Image copyright Bayview Foundation

Image copyright Kaas Wilson Architects

HOOK & LADDER
Minneapolis, MN (2017) - LHB & Newport Midwest

Image copyright Newport Midwest

HILLCREST VILLAGE
Northfield, MN (2021) - Sweetgrass Design Studio & Northfield CDC

Image by Sweetgrass Design Studio

SOLSTICE APARTMENTS
Minneapolis, MN (2024) - Precipitate &Footprint Development

NORTHSIDE PASSIVE
Minneapolis, MN (2021) - Precipitate &Urban Homeworks /PPL

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



parking

VERDANT ENCLOSED &TEMPERED

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

HOOK & LADDER TUCK-UNDER



comparison with sb2030 - edge aparments

8
0

%

23
17

44
41

86

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



improvements from energy star

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

ENERGY STAR

ENTERPRISE GREEN COMMUNITIES

PASSIVE HOUSE

AS-DESIGNED PHIUS+ 2021

Roof
R49 R49

(whole wall)

Wall

R19 + 6.6 ci R19 + 12.6 ci

Slab
R0.42 (slab on grade) R14.8 (slab + 4”EPS)

Wind
ows

U-0.27, SHGC .392
no interior blinds

U-0.16 (operable), U-
0.14(fixed) no
interior blinds

Doors
R8.7 R8.7

Air

Sealing

0.13 cfm/SF @50 Pa .06 cfm/SF @50 Pa

He
ati
ng

95 AFUE
Gas
Furnac
e 20 -
31
kBTU/
h

Water Source
Heat Pump (Gas

Heated Water
Loop) Combined

COP 5.09

Co
oli
ng

Electric AC
13 SEER / 11.38 EER

12 - 17 kBTU/h

Water Source
Heat Pump 
(Chilled Water
Loop) 
Combined



phius certification process

o
n
e

tw
o

th
re
e

fo
u
r

fi
v

e

month

construction start

MODELING

PHIUS REVIEW

1 2 3 4

REFINEMENT CONSTRUCTION ADMIN.

CPHC

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

PHIUS+ VERIFIER



phius certification process

CHPC - MODELING

PRECERTIFICATION DESIGN
REVIEW - PHIUS

design certification

TESTING BY PHIUS+ VERIFIER
• Detailed on-site inspection

– Slab + Foundation insulation

– Site shading

– Insulation

– Air barrier details

• Blower door test

• HVAC + DHW commissioning

• Infrared imaging (optional)

certification

image credit: Elizabeth Turner

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



tips for success
• Consider schedule & team

impacts

• Engage CPHC early & often

• Engage mechanical
engineers in Schematic
Design stage

• Allow appropriate time for
energy modeling
& Phius reviews

• Location matters: choose
site in southern range of
climate zone for reduced
insulation differences

• Optimize massing &
orientation when possible

• Allow for general east-west
orientation with plenty of
southern light

• Minimize SF/occupant

• Consider which rooms are
‘inside building envelope’ RESILIENCE

IN EXTREME WEATHER &
POWER DISRUPTION

INCREASED
INSULATION &
AIR SEALING

PASSIVE DESIGN
STRATEGIES

CLEAN
FRESH AIR

WITH ENERGY RECOVERY

FREE HEAT &
LIGHT FROM

SUN
PASSIVE DESIGN

STRATEGIES

COMFORT
MORE CONSISTENT

TEMPERATURE

QUIETER
NOISE REDUCTION

WELLNESS
REDUCTION IN MOLD,

BACTERIA, DUST & PESTS

EFFICIENCT
HEATING &
COOLING

COMBUSTION FREE

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

THANK YOU!



the “perfect wall”
VAPOR

– mid-wall so can dry to both sides

– may have ‘smart’permeable vapor retarder on
interior

THERMAL
– ideally on either side of air barrier / vapor retarder

– >50% on exterior of thermal bridges (structure)

AIR
– mid-wall so can dry to both sides

– continuous (taped / sealed)

WATER
– standard methods work, may be paired with other 

barriers

concept by Building Science Corporation / Joe Lstiburek

IN
T

E
R

IO
R

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

E
X

T
E

R
IO

R

concept by Building Science Corporation / Joe Lstiburek

Keep in mind the
“perfect wall”
concept - structure
to the inside, 
insulation to the
outside.

Diffusion open
or exterior rigid
foam, both
versions can work
PHIUS CERTIFICATION GUIDEBOOK

Mid-wall is the best
place for the air barrier. 
Exterior/interior 
placement is more
vulnerable.

ST
R

U
C

T
U

R
E



example wall assembly

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



thermal bridging

1
'-
1

"

2HR

2 LAYERS 5/8"

SHEETROCK

SOUND CHANEL

EA SIDE

5 1/2" SOUND

BATT

2HR

Drawings copyright SWEETGRASS DESIGN STUDIO

8

-8

-9

-8

1819

18

-9

-9

8

-9

-9

TB-FREE (<0.006) 0.003 BTU/hr-ft-F

1818 19 19

17 1718 18 19 19

EXAMPLE RIM JOIST DETAIL
TB (>0.006) 0.018 BTU/hr-ft-F

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

EXAMPLE BEARING WALL DETAIL
TB 0.0341 BTU/hr-ft-F TB-FREE -0.018 BTU/hr-ft-F

EXAMPLE DEMISING WALL DETAIL
TB 0.380 BTU/hr-ft-F ADEQUATE 0.062 BTU/hr-ft-F

6091 KBTU/YEAR VS 468 KBTU/YEAR



window mullions matter

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023



continuous ventilation

Image credit Elizabeth Turner

T

12"x8"

8"x8"8"ø

1
2
"x

8
"

1
2
"x

8
"

FC-B

4
"ø

4
"ø6

"ø

100 CFM 100 CFM

120 CFM
100 CFM

Q 8/8
40 CFM40 CFM

Q 24/12

10"x10"
10"x10"

EDC-A

80 CFM

3/4" CD DN

33

Drawing credit LHB

Image credit fieldcontrols.com Image credit Zehnder USA

Image credit Peter Schmelzer

PHIUS CERTIFICATION
Minnesota Housing Webinar
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water source heat pump

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

minimal space conditioning - typically centralized



design process

ACTIVE SYSTEMS

PHIUS CERTIFICATION
Minnesota Housing Webinar

October 24, 2023

• Energy Recovery Ventilation

• Low-load high-efficiency
equipment

• Automated controls

• Commissioning

PREDESIGN

conceptual design strategies
• Site selection

• Programming

• Spatial relationships & adjacencies

• Massing & orientation

• Window to wall ratio (WWR)

• Facade articulation & shading

technical design strategies
• Super Insulated / Thermal Bridge Free

• Airtight Envelope

• High Performance Windows & Doors

• Verification

SCHEMATIC DESIGN

DESIGN DEVELOPMENT

CONSTRUCTION
DOCUMENTATION

CONSTRUCTION
ADMINISTRATION

PASSIVE SYSTEMS

OCCUPANCY



Questions and Conversation
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