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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.
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9:00-9:10a.m.

9:10-9:30a.m.

9:30-9:50a.m.

9:50-10:10 a.m.

10:10-10:30 a.m.

Overview of Enhanced Sustainability, Katherine Teiken

SB 2030, Pat Smith and Rolf Jacobson
DOE Net Zero Energy Ready, Phil Anderson
Passive House, Elizabeth Turner

Questions and Conversation
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Overview of Enhanced Sustainability

Katherine Teiken| Minnesota Housing



Current Enhanced Sustainability Language

Tier 1: The project will include at least two times the minimum number of Optional
Criteria points, in addition to the Required Mandatory Criteria, as outlined within the applicable

year’'s Minnesota Overlay to Enterprise Green Communities Criteria (EGCC) and as claimed in
the Multifamily Intended Methods Worksheet (1 point)

Tier 2: The project will include at least three times the minimum number of Optional
Criteria points, in addition to the Required Mandatory Criteria, as outlined within the applicable

year's Minnesota Overlay to EGCC and as claimed in the Multifamily Intended Methods
Worksheet (2 points)



Current Enhanced Sustainability Language

3. |:| Tier 3: The project will conform to at least one of the following alternative building
performance pathways as claimed in the Multifamily Intended Methods Worksheet (3 points)

a. Pathway 1% (applicable to new construction and rehabilitation (rehab) projects): The
project meets Minnesota B3 Sustainable Building 2030 (5B 2030) Energy Standard

b. Pathway 2% (applicable to new construction projects only): Certify the project with the
Department of Energy (DOE)Zero Energy Ready Home (ZERH) program

c. Pathway 3 (applicable to rehabilitation (rehab) projects only): The project meets the
2020EGCC - Criterion 5.1b Building Performance Standard

To receive points for Pathway 3, the project must follow the Performance Pathway as
described in the applicable year's Minnesota Overlay to EGCC - Criterion 5.1b by providing

an Energy Rater Index (ERI) Pathway by achieving one of the following Home Energy Rating
System (HERS) Index thresholds:

i. A HERS Index score of 80 or less for properties built in or after 1980
ii. A HERS Index score of 100 or less for properties built before 1980

iii. A post-rehab HERS Index score at least 15% less than the pre-rehab HERS Index
score



Current Enhanced Sustainability Language

4. Tier 4: The project will be certified by one of the following alternative building performance

pathways as claimed in the Multifamily Intended Methods Worksheet (4 points):

a. Passive House Institute (PHI) Classic
b. Passive House Institute United States (PHIUS)
c. One of the following 2020 Enterprise Green Communities Criteria, Criterion 5.4 Achieving
Zero Energy, Option 2 programs:
i. PHIUS + Source Zero
ii. PHI Plus

iii. PHI Premium
iv. International Living Future Institute’s Zero Energy Petal

v. Zero Carbon Petal
vi. Living Building Challenge
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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.

e 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 E N ERGY STAR
ceiling insulation and continuous insulation
(Cl) at exterior walls. (Cl not required at

walls of three-story or less with efficiency
framing)

10/24/2023 mnhousing.gov 8



Questions we’ve been hearing

* How can a project buy renewable energy
credits for SB20307?

* 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?

10/24/2023 mnhousing.gov 9



Previewing the 2026-2027 QAP and Minnesota Overlay

Planning for the 2027-2026 QAP and Potential TAG Topics

Minnesota Overlay has begun o
* Enhanced Sustainability

* Will convene Minnesota Overlay TAG
Spring 2024 * Solar

* QAP Public Comment likely * Electrification

Summer/Fall 2024 » Climate Resiliency

* Will be required for Summer 2025
Consolidated RFP Application Period

10/24/2023 mnhousing.gov 10
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Minnesota Sustainability Building 2030 Energy Standards

Pat Smith and Rolf Jacobson| Center for Sustainable Building Research



SB 2030 OVERVIEW

Pat Smith, Rolf Jacobson

Center for Sustainable Building Research, Univ. of Minnesota

October 24, 2023



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.

TYPICAL

2070 2015 2020 2025

SB 2030 Energy Standard

Building Energy Consumption from Corbon Producing Fui

2030



SB 2030
REVIEW
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Calculate the SB 2030 Integrate energy efficiency Implement construction Track and report annual
Standard. and renewable energy practices that meet energy use through B3
strategies. performance Benchmarking
- - requirements.
Establish appropriate Conduct energy modeling q

project budget. to ensure project meets
the Standard.

SB 2030 PROCESS
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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.




Reduction from
baseline based

on program
year—for 2020- On-Site Measures Off-Site
2024 this is 80% (Efficiency and On-Site Renewables) Measures:
In-Portfolio
Renewable
Energy (IPRE)
or Renewable
Energy Credits
(RECs) if no
in-portfolio
) development
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MEETING SB 2030 WITH ON-SITE AND OFF-SITE RENEWABLES
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DIFFERENT PATHS TO SB 2030




PROGRAM GUIDE: THE PARTS

PART 1: ESTABLISH AN SB 2030

ENERGY STANDARD 1 2 3
PART 2: ON-SITE MEASURES \I/
Energy Efficiency 1-|- D _ _ a4 @4 N \l/

On-Site Renewable Energy
On-Site Target*

SB 2030 Energy On-Site SB 2030 IPRE / RECs
PART 3: OFF-SITE RENEWABLE Standard Efficiency Renewables On-Site
Targe
ENERGY* =
*If needed
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Part 1: Establish a SB 2030 Standard

Part 2: Estimate Design Efficiency, On-
Site Renewable Energy, and Establish
On-Site Target if needed

Part 3: Off-Site Renewable Energy and
Renewable Energy Credits

Predesign

Design (SD-DD Phase)

Project Team

N

SB 2030 Review

Team

b4

SB 2030 Team reviews submission
to determine compliance and
identifies any further documentation,
clarification, or changes needed prior
to approval of Preliminary Standard;
On-Site Memo Provided if needed.

AN




1+ NEO Analysis - Goegle Chrome
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2030 Energy Standard 2030 Energy Standard
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50 100 150 20 40

Energy Use Intensity (kBtu/ft%/yr) CO2e Intensity (lbm/ft2/yr)

Energy Use Intensity CO2e Intensity
(kBtu/ft2/yr) (Ibm/ft?/yr)

PART 1: ESTABLISH AN SB 2030 ENERGY STANDARD




Does
the
design meet the
established SB 2030 Energy
Standard, using efficiency measures
and on-site or
campus renewables?

No

Yes

A 4

Project team submits documentation
demonstrating that the project meets the (—
SB 2030 Energy Standard

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.

B



SB 2030

= ENERGY STANDARD

L
PART 2: ON-SITE TARGET
From: Pat Smith, Center far Sustainable Building Research; SB 2030 Review Team | |

Date: 8/27/2021

INNESOTA

Project code: AAAK#K

SB 2030 On-Site Standard Approval {Preliminary)—[PROJECT NAME]

After a fallaw up review and discussion of the mndeling parfarmed —|Desrription of referenced modeling]—the SB 2030
Review Team approves the proposed preliminary values for the key S8 2030 etrics for Uhis project noted below.

Note that these simulations may need to be updated to better reflect the final design if actual desian mezsures ar ather
items vary notably from the measure list used and assumptions. For example, it the design outdoor air flows or HUAC

unit fan powers are significantly different than what was assurred in the modeling referenced here, the 12-year payback - - - - -
bundie and as-designed simulation may need to be updated. Updates are generall expected talead to very it ® e n - I e arg e I S e e n e rgy u S e I r ] e n S I y re S l I I n g

relative change in how the two EUls compare, as both will shitt with adjustrents in buikding charact ons unless the

actual design for energy efficiency measures dilfers significantly fror the measure definitions used in this analysis.
These updated simulatians may he rritical when camparing the actual energy use to the design stage simulations.

o ol o sommmie e S fro m al I ene rgy efﬁ C | en Cy measures an d ren ewab | es Wlth
g e e a 12-year payback or less.

SG 2039 Cnergy Standard: 25.0 kitu/stfyr

5B 2020 Carbon Standard: 7.01b5 CO2/siyr

Lificiency Measures:

« Allreasonable efficiency and 1ergy strategies

Design simulation: 4.0 kBtusffyr, 10 lbs CO2/sHyr

Q ables

o must be included in this calcu

Off Site measures pursued:
Not applicable

Work with the SB 2030 Review ieaini eaiiy in design to
establish the On-Site Target.

« The On-Site Target memo documents key metrics.

532030 552030 IPRE/RECS
Slandard oy Targel mel on sile NiA
25 kBru/st 45 kstufst

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




Reduce as-designed EUI to meet
On-Site Target through one or more of

_) the following on-site measures:

Energy-efficiency measures
On-site renewables
Campus renewables

2

Further reduce EUI to meet
SB 2030 Energy Standard using
off-site renewables:

First: Use Portfolio Renewables if
feasible
Second: Add Renewable Energy Credits
for any remaining EUI reduction needed

4

) v

(

Project team submits documentation
demonstrating that the project meets
the SB 2030 Energy Standard

\

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




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




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




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

03



QUESTIONS?

guidelines@b3mn.org
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DOE Zero Energy Ready Homes

Phil Anderson| Center for Energy and Environment




October 24, 2023
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oo DOE ZERH Certification

e Single-Family

e Version 1, Revision 8 — 2023
* SF Version 2, January 1, 2024

e Multifamily

* Version 1, Revision8 — 2023-?
e Upto 5 stories

* Multifamily Version 2 — TBD?

* Any Height
HVAC Ql
w/WHV
Water
Management
Independent HERS
Verification
IECC 2012 IECC 2012
Enclosure Enclosure
HERS HERS
70-80 60-70

ENERGY

STAR v3

HVAC Ql
w/WHV

Water
Management

Independent HERS
Verification

IECC 2012
Enclosure

HERS
50-60

ENERGY
STAR v3.1

Renewable Energy to
Get to Zero

No Fossil-Fuel
Combustion On-Site

Electric Vehicle
Readiness

Electric Vehicle
Readiness

Balanced Ventilation
HRV/ERV

Balanced Ventilation
HRV/ERV

SOLAR READY
ALWAYS

SOLAR READY SOLAR READY
Depends on climate ALWAYS

Eff. Comps. &
H,O Distrib

Eff. Comps. & Eff. Comps. &
H20 Distrib H,O Distrib

EPA Indoor
airPLUS VI

EPA Indoor
airPLUS VI

EPA Indoor
9 airPLUS VI

Ductsin
Condit. Space

Ducts in Ductsin
Condit. Space Condit. Space

Micro-load
HVAC Ql

HVAC Ql Micro-load
w/WHV HVAC Ql

Water
Management

Water Water
Management Management

Independent HERS
Verification

Independent HERS Independent HERS
Verification Verification

Ultra-Efficient
Enclosure

IECC 2015/18 Ultra-Efficient
Encl./ES Win. Enclosure

HERS

(@ phius

HERS

A
o
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Center for Energy and Environment



U.S. DEPARTMENT OF EHEFQ)I’ Efﬁcienc‘}; R

ZERH El | g | b | I |ty ENERGY | rencwabie Energy

Single family ‘ Duplexes Multifamily, any height

Manufactured Homes

Townhomes

L L L
S NI EEEEEEERERE S WS-

(Townhomes using ERI Path)




U.S. DEPARTMENT OF EHEFQ)I’ E’fﬁﬁier"n‘:‘],.ur &

ENERGY Renewable Energy

Prerequisites

DOE’s Zero Energy Ready Home Program
establishes the highest performance levels
of federal programs to advance the housing

Z E RO industry. Requires ENERGY STAR and

Indoor airPLUS : -
integrates indoor air o meaDY note I Indoor airPLUS as prerequisites.
quality measures
EPA Indoor
alrPLUS
ENERGY STAR 4715 w0
increases efficiency

& integrates
building science,
water management

IECC
is the minimum
energy code




U.S. DEPARTMENT OF Energy Efﬁciency R

Program Requirements ENERGY | rencwabie Energy

Step One Step Two Step Three
Optimized Efficiency High Performance Future Ready

Enclosure Advanced thermal Water Photovoltaic

Foundation drainage Electrical

/\ i?r\f;l(;f:ess Protection Flashing Ready infrastructure to
ﬂ g ‘ Dehumidification facilitate future PV

Ducts in conditioned ‘

‘ Vapor barriers installation
space

[ - Ensured Electric Vehicle
Equipment Adv§nced heating and Ventilation coctrical
cooling Comfort Ready ectrica

‘ * Filtration infrastructure to
Advanced water tﬁ support EV charging
heating E Pest protections oe

Appliances Indoor Air Electric Ready

N LED lighting : Combustion safet
and Lighting Quality e Y Space and Water | infrastructure to
Low emission products Heating

ENERGY STAR N facilitate use of heat
O appliances J Radon control ; ; , pump technology

Electrical




U.S. DEPARTMENT OF Eﬂ&?’g}r‘ E’ﬁ‘i.ﬂipg;rmﬁjr &

ENERGY Renewable Energy

Elements of ZERH Program Compliance

Performance Threshold

Checklists for Verification

Mandatory Requirements

* Prerequisites (i.e., * Each program has a * Rater checklists are the
ENERGY STAR minimum energy main verification
certification) efficiency performance document

levels

*  “Must-haves” (i.e., _ * Document minimum
thermal envelope, PV * Compliance may be specifications and field

prescriptive or involve verified items

Readiness, etc.)
energy modeling




U.S. DEPARTMENT OF EHEFQ}’ Efﬁciency R

ENERGY Renewable Energy

ZERH Certification Process

& || B2 1E CX

Architect Rater Builder Rater HCO for ZERH
Designer Contractor MRO for ZERH Z E R O
Deve|oper ENERGY READY HOME

U.5. DEPARTMENT OF ENERGY

T !
LT AN




U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

Which Program Requirements Do | Use?

DOE Zero Energy Ready Home (ZERH)

Program Requirements

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

Version and Revision Timeline k Need to Know:

* Project Location

Version 1, Rev. 06 7/20/2017 < : : - -
e * Project Permit Date
Versicn 1, Rev. 08 1/1/2023 4
Single Family Varsion 2 1/1/2024 Single Family .
Multifamily Version 2 TBD (may be optionally used after publication) Multifamily, any hei ° :)ro eCt e
i ‘ yp
CA Varsion 1, Rev.07 10/1/2018 Singke family,
CA Version 1, Rev.08 1/1/2023 multifamily up to 5 stories
CA Single Family Version 2 5 = Single family
CA Multifamily Version 2 OB friey b opsionaly umad) sfiwr Ut Nuhifamily, any number of stories

Manufactured Homes Version 1 b
Piloy 1/1/2023 Mant

Manufacturad Homas Varsion 2 TBD (may be optionally used after publication) pply nati

lly, including Califarnia)




U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Program Implementation — 45L Tax Credits

WIRS Notice 2023-65 Credits Available:

https://www.irs.gov/credits-deductions/credit-for-

builders-of-energy-efficient-homes k Certified S|ng|e-|:am||y Homes, $5,000
Duplexes, and Townhomes each

45L Tax Credits for Zero Energy Ready

Homes

Certified Units in Multifamily $1,000

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

credits-zero-energy-ready-homes k Buﬂdlngs eaCh

Need to Know: Certified Units in Multifamily $5.000
 Project Type Buildings when prevailing each
 Project Location wages are met

* Project Permit Date



.»Key Changes for Version 2 — Single Family

* Required Items

2021 IECC Insulation

Windows U-factor 0.25

HRYV 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

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

cee”

Center for Energy and Environment



-» Key Changes for Version 2 — Multi-Family (Draft)

* Required ltems:
* ENERGY STAR Multifamily New Construction Version 1.2
» 2021 IECC Insulation Requirements (Residential or Commercial chapte
- Windows U-factor 0.25 Z E RO
* HRV or ERV whole home ventilation ENERGY READY HOME
* PV Ready
* Electric Vehicle Ready
* Heat Pump Water Heater Ready
* Heat Pump Space Heater Ready
* Target home energy efficiency increased

e Other changes

* Version 2 has no height limits on multifamily buildings (V1 up to 5 stories)
* ASHRAE 90.1 compliance path added Cee

Center for Energy and Environment



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

e |nitial 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 — Paperwork

'YOUR HOME WAS DESIGNED, ENGINEERED, AND
CONSTRUCTED IN CONFORMANGE TO US
DEPARTMENT OF ENERGY (DOE) GUIDELINES
FOR EXTRAORDINARY LEVELS OF EXCELLENCE
AND QUALITY.

ZE O

ENERGY READY HOME

HERS Inden
3326 Emerson Ave. N., Minneapolis, MN e
55412 -
Builder: T.C. Habitat for Humanity -
Inspector: Center for Energy and Environment. -
Date: =
HERS Score: 16

ZERH Target Score: 53

Ceastskasa

-

SAM RASHKIN, CHIEF ARCHITECT
BUILDING TECHNOLOGIES
U5, DEPARTMENT OF ENERGY

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

ENERGY STAR V3.1 Home Report

Organization

2400 et e Center for Energy and En

Ninneapois, MN 554 Tony Beres,

et 2203 e Ao RESNET Rogiterod
Builder (Confirmas)

2400 McNair Ave. N, Minnoapolis,  Magrolia Homes, LLC

N 55411

Finai - 2400 McNair Ave. N
Minnespoi, MN 55411

Mandatory Requirements ERI (HERS) Index Target

-/ Duct loakage at post consirucion bettr than or equal 10 3pPICablS.  ferenca Home ERI (HERS) 5
Foquiremens.
SAF (Size Adjusiment Faclor) 100
Ttalbuiding thrmal ervelopa UA meats o exceods appicabie
cuernants, " o SAF Adjusted ER (HERS) Target E}
St o Grede aeton s e > 5, IECC 2000 Dot o
Cimate Zones.4 and above. s Dessgned Home ERI (HERS) a9
/Enysopo aton atiows RESNET Gado nialaon, o G | AuDosignd Home ERI HERSIwoPY 46
with insuiated shealri
et widon ol prapries ot o excd e sppliablo
requirerents
/ Duet insulation maets the EPA mirimum rauirements of R-.
/ Mecharical veniiation systom is insalled n the home.
-/ ENERGY STAR Checklss uly veifid and complts
Normalized, Modified End-Use Loads
(MBtu / year)
ENERGYSTAR s Designed
Heating 301
Gooing a1 20
Water Heating "6 56
Lights and Appinces 208 191
Total 87 564
ome under Varson 5.1
Pollution Prevented Energy Cost Savings siyr
Type of Emissions Reducton Heaiing 2
Carbon Dioxide (CO) - onsiyr 0s Coolng 2
Waler Heating s
Lihts & Applances s
Generaton Savings ]
Total 3
Jculaled by compaiing the son 3.1

Rat
Rt i o doed 1 1 ENERGY STAR Ll s £ (HERS) oo Procodutd ot Naonl logta
Roqiromanis Vrsin 3.1 prongalad by th Envionmental Prlecton Agency (EPA, I acordance wih he
ANSIRESNET/ICC 301 Standard, buiid e s, window

necnarc syoar ey s oo et 1o g onts

 Ehotope RATER.-Versn 4 103171

joor

Qualified Home

This home built a!
3326 Emerson Ave.
Minneapolis, MN Sz
was verified by
Center for Energy and Environment

to meet Indoor airPLUS construction
specifications as established
by the

U.S. Environmental Protection Agency.

EPA Indoor

alrePLus

o
%, <,
Jurign wol

Indoor airPLUS qualified homes are
designed to contribute to improved
indoor air quality.

2023-05-31

Indoor ai US Features

* Moisture and Mold Control
* Radon Resistant Construction

* Pest Barriers

Effective Heating, Ventilating,
and Air-Conditioning Systems

* Safe Combustion

« Healthier Building Materials

Center for Energy and Environment



. DOE Zero Energy Ready — Key Takeaway’s n
ZERO

EEEEEEEEEEEEEEEEEE

* 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
e Submit final certified reports to MHFA for compliance “
cee

Center for Energy and Environment



+» DOE Zero Energy Ready - Resources ZIER!O

EEEEEEEEEEEEEEEEEE

* DOE Zero Energy Ready Homes
* Website

e https://www.energy.qov/eere/buildings/zero-enerqy-ready-home-program
* Partner Central

* https://www.enerqy.qov/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-45I-tax-credits-zero-enerqy-ready-homes

* ENERGY STAR

e https://www.energystar.gov/partner resources/residential new
e Indoor airPLUS
* https://www.epa.gov/indoorairplus

cee”

Center for Energy and Environment
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Passive House

Elizabeth Turner| Precipitate



PHIUS CERTIFICATION

principles & process




passive building principles

PASSIVE STRATEGIES
REDUCE ENERGY DEMAND

, ACTIVE STRATEGIES
Photo by Darrell Cassell on Unsplash MEET EN ERGY DEMAN D

precipilale Minnesota Housing Webinar

RCHITECTUR PLANNING RESI October 24, 2023




performance targets Phius 2021

Performance Criteria Calculator v3.3

SPACE CONDITIONING CRITERIA
calculated based on: UNITS:

e interior conditioned floor area (iCFA) SUIEDING FUNCTION: } sEllE L "{
PROJECT TYPE: NEW CONSTRUCTION ~

IMPERIAL (IP)  ~|

e envelope area
* number of occupants (bedrooms +1) STATE/ PROVINCE
e climate data

MINNESOTA ~

CITY ‘ ROCHESTER INTERNATI v |

Envelope Area (ft?) 68,4000
iCFA (ft?) 62,718.0
871 PHIUS+ 2015 Passive Building Standard - North America Dwelling Units (Count) 48
Total Bedrooms (Count) 102
Space Conditioning Criteria
Annual Heating Demand 6.8 kBtu/ft*yr
Annual Cooling Demand 6.0 kBtu/ft’yr
NNEYOTA Peak Heating Load 6.6 Btu/ft*hr
stcilud g Peak Cooling Load 24 Btu/ft*hr
Phius CORE 4375  kWh/person.yr
Phius ZERO 0 kWh/person.yr

1
Siou|Falls
o L

Maps B

Map data ©2016 Imagery ©2016 NASA, TerraMetrics _ Terms  1000miL_________|

pf eC lp lf(l le Image credit PHIUS PHIUS CERTIFICATION
AR

k et Minnesota Housing Webinar
CHITECTURE L PLANNING RESEARCH October 24, 2023



phius certification team

PHIUS
CPHC PHIUS VERIFIER

CERTIFIED PASSIVE HOUSE RATING BASED ON HERS RATER
CONSULTANT ORGANIZATION PROCESS

; ' PHIUS CERTIFICATION
prBCZX)l[azLe Minnesota Housing Webinar
ARCHITECTURE . PLANNING RESEARCH

October 24, 2023



building off existing rating systems

Hanay

Flectng Neon ¢

Rcedingss

SOLAR BLAL=
Duprch 20 clrmis
LT Caanps. %
HLD L
(SRR EMD, Indoor
A~ E S Q ArkLY
Luctsin . Duers In
tondt. amace e Condit Space
Hvag HVAC O HWAC ()1
WwANHY WV il -
e Water Natar > Wale
Mo Zgamen Maragemant NaragErieat : o) Iidiszger el
Incependant ledapeatent Indppendsn:
Verllicatinn Variticztian werrimanan
IECC 2005 ECC 2012 IFCC AR (Rl IECCaMANS Litra Effcicnt
Enclosare Zaclosure ol Foras e Frel 'FS Ain. Enclasure
1:R% e RER FFES
£5-90 T0-E0 a%BE - 43-55

& IECC = 1ECC = ENERGY =
, 2009 Y2012 === STARv3 :

image from phius

; y PHIUS CERTIFICATION
}QrBCZ l[d[@ Minnesota Housing Webinar

RCHITECTURE PLANNING RESEARCH October 24, 2023



growing local examples

VERDANT

Saint Paul, MN (2019) - Kaas Wilson & Sherman Associates
: | ol - :

R
- .

BAYVIEW TOWNHOMES

Madison, WI (2020) - TKWA & Bayview Foundation

precipilale

CHITECTURE PLANNING RESEARCH

HOOK & LADDER

Minneapolis, MN (2017) - LHB & Newport Midwest

NORTHSIDE PASSIVE

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

SOLSTICE APARTMENTS

Minneapolis, MN (2024) - Precipitate & Footprint Development
h . ‘pﬁ h ‘@‘ m‘ >
§ Vo AN &V

HILLCREST VILLAGE

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

E *‘f" e
Es— D — 1= :
1//// = %
e
PHIUS CERTIFICATION

Minnesota Housing Webinar
October 24, 2023



VERDANT ENCLOSED & TEMPERED HOOK & LADDER TUCK-UNDER

; y PHIUS CERTIFICATION
Ef@(:l l[a [6 Minnesota Housing Webinar

RCHITECTURE PLANNING RESEARCH October 24, 2023



comparison with sb2030 - edge aparments

90
X
80 =)
c0

70

60 Architects, LL.c
50
™
Y
v
~ 40
3 B SPACE HEATING
L L B SPACE COOLING

AUXILIARY ENERGY/FANS
20 m HOT WATER
LIGHTING
ae LARGE APPLIANCES
5 m MISCELLANEOUS LOADS
SB2030 BASELINE SB2030TARGET  AS-DESIGNED PHIUS
'Y T PHIUS CERTIFICATION
[gc{:glgal pLAgNéeaﬁgggH Minnesota H°‘gi‘ggeYV;F’2‘g§;



improvements from energy star

precipitate

RCHITECTURI

PLANNING RESEARC

PASSIVE HOUSE

ENERGY STAR
ENTERPRISE GREEN COMMUNITIES
AS-DESIGNED PHIUS+ 2021
R49 R49
Roof
R19 + 6.6 ci R19+12.6ci
(whole wall)
Wall
R0.42 (slab on grade) R14.8 (slab + 4” EPS)
Slab
Wind U-0.27, SHGC .392 U-0.16 (operable), U-
no interior blinds 0.14(fixed) no
ows interior blinds
R8.7 R8.7
Doors
. 0.13 cfm/SF @50 Pa .06 cfm/SF @50 Pa
Air
Sealing
He 95 AFUE Water Source
. Gas Heat Pump (Gas
ati Furnac Heated Water
ng e 20- Loop) Combined
31 COP 5.09
kBTU/
h
Co Electric AC Water Source
I 13 SEER/11.38 EER Heat Pump
oli 12 - 17 kBTU/h (Chilled Water
ng Loop)

Comhinad

PHIUS CERTIFICATION
Minnesota Housing Webinar
October 24, 2023



phius certification process

|

|

month . |

® © o 5 '

s £ © > I
© £ - v - 0 | construction start

CPHC !

MODELING REFINEMENT B | CONSTRUCTION ADMIN.

PHIUS REVIEW :

I | P | |

PHIUS + VERIFIIE :

y y PHIUS CERTIFICATION
r.eCl l[d[g Minnesota Housing Webinar

ARCHITECTURE L PLANNING RESEARCH October 24, 2023



phius certification process

CHPC - MODELING

PRECERTIFICATION DESIGN
REVIEW -pPHIUS

design certification

TESTING BY PHIUS+ VERIFIER
e Detailed on-site inspection

— Slab + Foundation insulation
— Site shading

— Insulation

— Air barrier details

e Blower door test
e HVAC + DHW commissioning
* Infrared imaging (optional)

certification

image credit: Elizabeth Turner

; y PHIUS CERTIFICATION
]AGCIpl[a [6 Minnesota Housing Webinar

ARCHITECTURE _L PLANNING RESEARCH October 24, 2023



tips for success

e Consider schedule & team
impacts

e Engage CPHC early & often

e Engage mechanical
engineers in Schematic
Design stage

e Allow appropriate time for
energy modeling
& Phius reviews

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

e Optimize massing &
orientation when possible

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

e Minimize SF/occupant

e Consider which rooms are
‘inside building envelope’

precipuate,

FREE HEAT &
LIGHT FROM
SUN

PASSIVE DESIGN
STRATEGIES

INCREASED

INSULATION &
AIR SEALING

PASSIVE DESIGN
STRATEGIES

COMFORT

MORE CONSISTENT
TEMPERATURE

EFFICIENCT
HEATING &
COOLING

COMBUSTION FREE

WELLNESS

REDUCTION IN MOLD,
BACTERIA, DUST & PESTS

CLEAN
FRESH AIR

WITH ENERGY RECOVERY

QUIETER

NOISE REDUCTION

RESILIENCE

IN EXTREME WEATHER &
POWER DISRUPTION

PHIUS CERTIFICATION
Minnesota Housing Webinar
October 24, 2023
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the I/p e rfe C t wa l l 77 concept by Building Science Corporation / Joe Lstiburek

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)

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

L . .
AIR = S insulation to the
— mid-wall so can dry to both sides o 5 = outside.
— continuous (taped / sealed) - D W
: Wz E
l_ = 0 .
WATER - v Diffusion open
— standard methods work, may be paired with other or exterior Tlgld
barriers

concept by Building Science Corporation / Joe Lstiburek

foam, both
versions can work

PHIUS CERTIFICATION GUIDEBOOK

Mid-wall 1s the best
place for the air barrier.
Exterior/interior
placement is more
vulnerable.

recipilale

ARCHITECTURE PLANNING RESEARCH

PHIUS CERTIFICATION
Minnesota Housing Webinar
October 24, 2023



example wall assembly

“BEST” WALL ASSEMBLY - B
PHIUS+ 2018 CONSTRUCTION

“"GOOD” WALL ASSEMBLY
STANDARD CONSTRUCTION

INTERIOR SHEATHING

FURRED SERVICE WALL
1 5/8” METAL STUD
CONTINUOUS R15 ROCKWOOL COMFORTBATT

INTERIOR SHEATHING

*VAPOR BARRIER*
POLYETHYLENE MEMBRANE *AIR + VAPOR BARRIER*

3M 3015 SELF-ADHERED MEMBRANE

STRUCTURAL FRAMING 1/2" PLYWOOD SUBSTRATE
2X6 WOOD STUD
R21 FIBERGLASS BATT INSULATION STRUCTURAL FRAMING
1/2" OSB SHEATHING 2X6 WOOD STUD

R24 BIBS (FIBERGLASS BLOW-IN-BLANKET SYSTEM)

*WATER BARRIER* 3/4” FIBERBOARD STRUCTURAL SHEATHING *VAPOR OPE
WRB (WEATHER RESISTIVE BARRIER)
*WATER BARRIER*
EXTERIOR CLADDING WRB (WEATHER RESISTIVE BARRIER)
LP SMARTSIDE
*DRAINAGE PLANE + VENTED CAVITY*
VERTICAL 1x4 WOOD STRAPPING
< .
recipitaite 6si8' > PHIUS CERTIFICATION

Minnesota Housing Webinar

ARCHITECTURE L PLANNING RESEARCH October 24, 2023



thermal brzdgmg 6091 KBTU/YEAR VS 468 KBTU/YEAR

EXAMPLE RIM JOIST DETAIL
TB (>0.006) 0.018 BTU/hr-t-F TB-FREE (<0.006)  0.003 BTU/hr-ft-F

o

Ny
R

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

_ i | |
13 1 19 18
EXAMPLE DEMISING WALL DETAIL
TB  0.380 BTU/hr-ft-F ADEQUATE 0.062 BTU/hr-ft-F
55, Y AL NSV HNININININS NS N DN e . L
NI SNEIAERERNG JA L 8 : . -
N N = P
‘/\\ ,\\/\\/\, /\\/\\/\\/\\/\\/\\/\\/\\/\\/ N \\/\\/\
RILRIRLRE R, IR
NN NN NN N AN NN N NSNS AN NZANSINIAN
Drawings copyright SWEETGRASS DESIGN STUDIO

; y PHIUS CERTIFICATION
Ef@(:l l[a [6 Minnesota Housing Webinar

RCHITECTURE PLANNING RESEARCH October 24, 2023



window mullions matter

Frame/glazing data >
Uw -mounted [Btuthr fi2 °F] 0.1794
Frame factor [] 0.7953
U-value frame [Btu/hr ft2 °F] 0.2009
Glass U-value [Btu/hr fi2 °F] 0123

Frame parameters

Setting Left Right Top Bottom
Frame width [in] 2.86 2.86 2.86 2.86
Frame U-value [Btu/hr 2 °F] D15 015 0.15 0.15 I . . .

Glazing-to-frame psi-value [Btu/hr ft °F] |0.018

Frame-to-\Wall psi-value [Btu/hr ft °F] 0.04

Shown Uw/Frame factor are related to standard window geometry. It will be
calculated with compenent dimensicons.

» 1 1 PHIUS CERTIFICATION
p]/ GC[[Ql[a [6 Minnesota Housing Webinar
ARCHITECTURE i PLANNING RESEARCH October 24, 2023



continuous ventilation

80 CFM — :
3/4I:QD_DN /’] ﬂ 1 O_0Q fJ‘L s L

N ~
/
—)
10"X10"

Image credit Peter Schmelzer
Fresh air

FROM outside -Smem Exhaust air

FROM home
120 CFM
100 CFM 100 CFM 109 CFM
ot ISF 67 (diam.)

collar system

e e e e e —— f‘ 1

" Fresh air
10 home

Heat or Energy Recovery Core
Image credit fieldcontrols.com Image credit Zehnder USA

Drawing credit LHB

E recz l[a [6 PHIUS CERTIFICATION

- - . Minnesota Housing Webinar
RCHITECTURE . PLANNING RESEARCH October 24, 2023



minimal space conditioning - typically centralized

.

~

y PHIUS CERTIFICATION
]AGCIpl[a [6 Minnesota Housing Webinar

ARCHITECTURE _L PLANNING RESEARCH October 24, 2023



design process

PASSIVE SYSTEMS

conceptual design strategies
PREDESIGN * Site selection

® Programming

e Spatial relationships & adjacencies

SCHEMATIC DESIGN e Massing & orientation
I e Window to wall ratio (WWR)

e Facade articulation & shading ACTIVE SYSTEMS

|
|
|
|
technical design strategies | [
|
|
|
|

DESIGN DEVELOPMENT o

DOCUMENTATION

CONSTRUCTION I

CONSTRUCTION
ADMINISTRATION

e Commissioning

I e Verification

- . PHIUS CERTIFICATION
ﬁr)e(:lpl[a ZLG Minnesota Housing Webinar

CHITECTURE L PLANNING RESEARCH October 24, 2023
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Questions and Conversation
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