2025 Greenbuild Summit
Phius & Passive Building 101

Lisa White | Co-Executive Director, Phius




Opening Poll

Who is in the room? Who works on mostly on
1. Architects residential projects?

2. Engineers

3. Builders Who works mostly on non-
4. Manufacturers residential / commercial
5. Raters projects?

6. Government

/. Other?

© Phius 2025



Opening Poll

Who has worked on a project pursuing LEED
Certification?

Who is familiar with passive building?

Who is familiar with Phius?

Who has worked on a project pursuing Phius
Certification?




What We’'re Going to Talk About @

e Who is Phius?

* What is Passive Building? * Passive Building Growth
* Passive Building Principles * Verification and Cost Data
* The Phius Standard e Tools & Resources
* Phius Certification Process - Next Steps / Further Education

e Key Team Members
e Resources & Tools
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Phius’ Mission:
Every building
supports the health
of people and the
planetl.



What does Phius do?

phius
certified
consultant

Calcubotion based on 150 100773, EN 673, EN 410
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What is passive
building?




Passive Building vs. Typical Building

[ Passive Building Heating and Cooling

[] Typical Building Heating and Cooling
[ Lights, Appliances, DHW

kW
or
kBTU/hr

Hours

January P December

© Phius
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What is passive building?
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Comfort

Long-Term
Healthy Affordablllty

Interior
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THE PRINCIPLES



Passive Building Principles

THERMAL CONTROL AIR CONTROL RADIATION CONTROL
///}
A
Hﬁﬁl
High Thermal Bridge Air-Tightness Enthalpy Shading / Cllmat.e
Performance Elimination Recovery Daylizhfine Appropriate

Insulation Ventilation Glazing
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Thermal Control:
High Performance Insulation

'

e
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“High Performance” = Continuous, Quality-Installed,
Climate Appropriate Amount



Thermal Control:
Thermal Bridge Elimination




Air Control: [ ATTENTION:

THIS IS AN AIR-TIGHT
BUILDING ENVELOPE

E n C I os u re PLEASE DO NOT PENETRATE

ANY BUILDING ASSEMBLY
WITHOUT PRIOR APPROVAL OF

Airtightness | withouT prior Arero

ALL PENETRATIONS MUST BE AIR
SEALED AND INSPECTED BY THE

SITE SUPERINTENDENT
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Air Control:
Balanced Ventilation with Heat
and/or Moisture Recovery




Exhaust Only Ventilation  vs Balanced Ventilation

Conventionadl High Performance
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Solar/Radiation Control:
Utilize Climate-Appropriate
Glazing



@ Result =

Minimized Active Mechanical Systems

Conventional High Performance

© Phius 2025



THE STANDARDS

setting metrics based on the principles

LT —



@ The Phius Standard

is a climate-specific passive building standard that
prioritizes passive building principles and guides builders
to success in the design and construction of high-

performance buildings.

It provides a quality-and-conservation-first
framework for net zero building.

© Phius 2025



@ Phius Standard: 4 Main Pillars

mmmmm Cost Optimized for:

- Climate, building size,
occupant density

Prioritizes building
durability

Critical to deliver
quality

REQUREIEMTNS FOR ALL PHIUS
CERTIFICATIONS

Drives down
carbon emissions

VARIES

© Phius 2025



Phius Standard Framework
“8 SPACE CONDITIONING TARGETS

SNOILVOIHILIFO SNIHd
11V dO4 SNIWFIFINOT
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How low can (and should) you
go with conservation and
passive measures,

l.e. when to stop?



Heating + Cooling Target Setting Methodology

Setting Cost Competitive Space Conditioning Targets

— cash flow , Heating and Cooling limits

E== mortgage . . .

m utilty bills Optimized for:
-Cost

-Energy Use

-Climate

. ~——T -Building Type

-Occupant Density

-Dwelling Unit Density

M
=
=]
=

1,500 -

Mortgage + Utilities ($/year)

o
=

See Phius 2024 Criteria Calculator


https://www.phius.org/phius-2024-performance-criteria-calculator
https://www.phius.org/phius-2024-performance-criteria-calculator

Application of Passive Principles

“Sweet spot” “Sweet spot”

Based on climate Based on type/size
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Climate Zone 5A vs. 2A

Phius 2024 Phius 2024
New Construction™ New Construction™
Performance Criteria Calculator v24.1 Performance Criteria Calculator v24.1

UNITS: | IMPERIAL(IP) | UNITS: ~ IMPERIAL (IP) |
BUILDING FUNCTION: RESIDENTIAL  ~| BUILDING FUNCTION: RESIDENTIAL  ~|

STATE / PROVINCE WISCONSIN STATE / PROVINCE TEXAS
CITY MILWAUKEE MITCHELL | ~ CITY AUSTIN MUELLER MUNI ~

ASHRAE 169 Climate Zone EA ASHRAE 169 Climate Zone 2A

Envelope Area (ft?) 3,750.0 Envelope Area (ft?) 3,750.0
iCFA (ft?) 1,500.0 iCFA (ft?) 1,500.0

Dwelling Units (Count) Dwelling Units {Count)

Total Bedrooms (Count) — Total Bedrooms (Count)
| | | | | |
Space Condiioning Crteri

Annual Heating Demand 10.3 kBtu/ft*yr Annual Heating Demand 3.3 kBtufftyr
Annual Cooling Demand 5.5 kBtu/ft'yr Annual Cooling Demand 17.0 kBtu/ftiyr
Peak Heating Load 7.9 Btu/ft*hr Peak Heating Load 4.6 Btu/ft*hr
Peak Cooling Load 2.5 Btufft*hr Peak Cooling Load 3.7 Btu/ft*hr

Source Energy Criteria
Phius CORE 3775  kWhiperson.yr Phius CORE 3775  kWhl/person.yr
Phius ZERO 0 kWhiperson.yr Phius ZERQ 0 kWh/person.yr
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Phius Standard Framework
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What is an acceptable level of
air leakage, based on building

durability?




J

M AIR-TIGHTNESS

TARGET SET BASED ON BUILDING DURABILITY - PASS/FAIL BLOWER DOOR TEST

Performance Path Requirement*
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0.06 CFMs,/ft?2 enclosure area

=t > -
° *0.08 CFM,/ft? for buildings 5+ stories of non-
' combustible construction
55 ': = ‘1-|5r)'(('"‘|)5 ‘ 0 X(mO).2 ' 0 X(mo)'2 0 . . . .
Figure 10. Predicted Mold Index at air tightness ratings 0.01, 0.02 and 0.04 cfm/sqft (left to right). Whole assembly r Oo 04 CFMSO/ffz for Slngle famlly prescrlpflve pC’Th

maximum mold index. Houston, TX.

Testing Protocol: ANSI/RESNET/ICC 380-2016
Must complete a pressurization and depressurization test, use average.

© Phius 2025



AIR-TIGHTNESS

Requirement
0.06 CFMs,/ft?2 enclosure area ~1.0-1.5
ACH50

Resulting “ACHS50”
requirement scales »
based on building size @
O O

~0.4 -1.0
= = ACHS0
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Phius Standard Framework
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When do you stop with
conservation measures (passive
and active)...

and turn to renewable energy
fo get to ZERO%<¢



Source Energy Limit @

After passive load reduction, utilize active conservation measures for
even more savings:

- Improved heating/cooling system efficiency
- Improved water heating efficiency
- Efficient appliances, lighting, etc.

O O OO

P

Residential = per person limit Non-residential = per square foot limit




The Path to ZERO

Phius CORE: Targeting the sweet spot for on-site conservation through passive
and active strategies
Phius ZERO: Targeting annual net zero operational energy

=

\

2% T = 0

BASELINE PASSIVE BUILDING RENEWABLES

@ phius _ (@ phius




@ Renewable Energy for CORE and ZERO

On-site only for CORE
Offsite options for ZERO

—_

ikt Location Renewable Energy Source

Procurement Methods

CORE

Table N-4.2.0: Multipliers for Renewable Energy

Renewable Energy
Adjustment Factor

ZERO

On-Site On-Site Renewable Energy System | Varies™ 1.00
Directly Owned Off-Site Renewable 0.75

Energy System '
OffSite Community Renewable Energy System 0.75
Virtual PPA 0.75

Green-e RECs

© Phius 2025




Phius Standard Framework
| INSPECTION

W& 44 QUALITY ELEMENTS + QA TESTING &
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How do we ensure quality
construction and verification
throughout the processe



3rd Party On Site Verification Process

Critical quality inspections by Phius
Certified Rater or Verifier throughout
construction process

Based on:

-EPA ENERGY STAR
-EPA Indoor airPLUS
-DOE Zero Energy Ready Home

(@ phius




US Department of Energy

HIGH PERFORMANCE STAIRCASE

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

EPA Indoor
alrPLuUS

Q, \%
04LIF|ED \*\O‘I\

HERS™ Index

Mure Excrare
1w

fevra 140

Hones 10

120
Surdue o
W zme 100
100 =
vy
9 85 |
n

50

Sabr ua]

Lew Erergy

HVAC Ql
w/WHV

Water
Management

Independent HERS
Verification

IECC 2012
Enclosure

IECC 2012
Enclosure

HERS
60-70

HERS
70-80

ENERGY
STAR v3

I

© Phius 2025

Y
STAR v3.1

HVAC Ql
w/WHV

Water
Management

Independent HERS
Verification

IECC 2012
Enclosure

HERS
50-60

ENERGY

Renewable Energy to
(€=] & (o WA=] {o)
Electrification No Fossil-Fuel
Readiness Combustion On-Site
Electric Vehicle Electric Vehicle
Readiness Readiness
Balanced Ventilation | Balanced Ventilation
HRV/ERV HRV/ERV

SOLAR READY SOLAR READY SOLAR READY

Depends on climate ALWAYS ALWAYS
Eff. Comps. & Eff. Comps. & Eff. Comps. &
H20 Distrib H,O Distrib H,O Distrib

airPLUS VI

EPA Indoor EPA Indoor
@ airPLUS VI airPLUS VI
Ductsin Ducts in
Condit. Space Condit. Space

Ducts in
Condit. Space

HVAC Ql Micro-load Micro-load
w/WHV HVAC Ql HVAC QI
Water Water Water
Management Management Management
Independent HERS Independent HERS Independent HERS
Verification Verification Verification

IECC 2015/18
Encl./ES Win.

Ultra-Efficient
Enclosure

Ultra-Efficient
Enclosure
HERS HERS
30-40 <0

@phis | @ehics |

I
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What are other best practice
quality-related elementsthat do
Not show up In the energy
assessmente



Window Comfort Maximum U-Value

Allowed Based on:

(& Condensation Risk Assessment) -Window Height
-Climate

See Calculator & Webinar
Phius Window Comfort & Condensation Risk

Assessment Tool v3.6 COMFORT REQUIREMENTS
Apphes to vertical fenestration in all project types.
h' Required input cells. Requirement met. For stacked windows, include the full height of all mulled windows.
p Ius Required dropdown menu Windows =16 in height have the same U-value requirement as 16" tall windows.
' , ' § Requirement not met.
. MAJELIER. : Window Vertical Height 10.0 ft
Calculated from another sheet.
Required Whole Window U-value® BTU/hrft2.F

* Uninstalled whole window U-Value used. Do not include frame-to-wall psi-value for compliance.

Project Name — CONDENSATION RISK
150 13788 Low Thermal Inertia Elements

Project #
Input Data: Fenestration Type Any other type of fenestrati +
Window Label Vianliact uct . Class 2 typical Input humidity class here 2. Dwellings [ Office W
State ILLINOIS v Frame U-Value 0.25 ]BTU!hr.ﬂz.F
: , ' Safety Fact 15% v
Climate Location CHICAGO OHARE INTL AP v alely ractor '

| Result: ‘ Risk acceptably low? ‘ YES (Pass) |



https://www.phius.org/phius-window-comfort-condensation-risk-assessment
https://www.phius.org/window-comfort-and-condensation-risk-assessment-calculator-webinar

Appropriate Moisture Design in Assemblies

Three options for compliance: \/ rone 5 (Cool)

1. Follow prescriptive requirements
in Guidebook Appendix B

2. Pass by simulation in WUFI Pro

3. Sign off by professional engineer

\Y

S W W W OW W WO
T

)
2

Appendix B - Opaque Assembly \

Moisture Control Guidelines 3 70°F
]

Excerpted from Straube (2012), Section 3.4.1, with revisions. [

Vapor control requirements vary by assembly type. Higher
insulation value leads to colder exterior surfaces and less heat

al P | al
available to evaporate water in the assemblies.”’ FElI:gid (58; Cavity (R21) Clogs i
B-1 General Moisture Control R8/R21- 38% ¥dpor Control
Guidelines




How do we push even further
foward decarbonization<



ELECTRIC VEHICLE
READINESS

COMBUSTION AND ELECTRIFICATION

Required for all
Residential Phius

projects
(if parking is planned)

S

Phius CORE Prescriptive

Phius CORE

On-Site Combustion OK,
BUT Electrification Readiness
required

& Phius ZERO
No fossil fuel combustion allowed




Bringing it all together



Passive to ZERO

Phius ZERO

ZERO Net Source Energy Target

ffsite

/ Onsite \
Renewable
Sy Phius CORE

CORE Net Source Energy Target

Active Conservation

Strategies
. . Space Conditioning Demand & Load
Passive Conservation Targets
Strategies

Air-Tightness
Quality, Health, Durability, Safety Moisture Control Requirements
3rd Party Pre-Requisite Programs




First Passive, then Zero

= “

Step 1 - Conservation - first through
passive measures, then through active
measures.

Step 2 — Renewable Energy - On-site or
off-site renewable energy to offset
remaining energy use.

l

VITIIIVi

Slolciw

Conservation efforts up-front are critical for facilitating more renewables onto the grid. With
reduced loads, less renewable energy is needed, and less grid support is needed when the
building isn’t powered by renewable energy production.

(@ phius

© Phius 2025



Sample 3-Flat in Chicago = Upgrade from Code Baseline

AT TELLLL

120,000

100,000

80,000

60,000

40,000

20,000

Site Energy(kWh/yr): Impact of Upgrades

Code Baseline +Improved +Window Upgrade  +Airtightness &
Insulation Levels & Shading Balanced

Ventilation with

Heat Recovery

W Space heating W Space cooling
Hot water m Appliances, Lighting, MELs




Sample Project: Rooftop PV Required for Net Zero

CODE BUILDING

PHIUS COMPLIANT

| o

(@ phius

©Phius 2023



An alternate approach for

for single family homes

Phius CORE Prescriptive




Phius CORE

Prescriptive Rules on Equipment &
Appliances

Active Conservation

Prescriptive Path

Strategies
: : Prescriptive Rules on Passive
Passive Conservation Measures
Strategies

Air-Tightness
Quality, Health, Durability, Safety Moisture Control Requirements
3rd Party Pre-Requisite Programs




Phius & LEED v5 for Design & Construction

Y Energy s Atmosphere g B oxot0 5 1 reporision -

Credit Sensitive Land Protection

Prereq Operational Carbon Projection and Decarbonization Plan Required | Reguired el Emiifaiie Dewet X ; ;
. - . . redi uitable Developmen
|:> Prereq Minimum Energy Eff|_4:|E_n|:3_,' Required | Required Credit E?Jmpa{:t and Cunprrecte 4 Development . .
Prereq Fundamental Commissioning Required | Reguired Credit Transportation Demand Management 4 L
Prereq Energy Metering and Reporting Reguired Required ‘ Credit Electric Vehicles 2 2
Prereq Fundamental Refrigerant Management Required Reguired
Credit Electrification 5 &4 @ Water Efficiency s |
Credit Reduce Peak Thermal Loads 5 5 Prereq Water Metering and Reporting Required | Required
Credit Enhanced Energy Efficiency 10 7 |:> Prereq Minimum Water Efficiency Required | Required
Credit Renewable Energy 5 4 Credit Water Metering and Leak Detection 1 1
. L - Credit Enhanced Water Efficien 8 7
Credit Enhanced Commissioning 4 3 “
Credit Grid Interactive 2 9
. . Indoor Environmental Quality [ 13 | u |
Credit Enhanced Refrigerant Management z z @ Prereq Construction Management Required | Required
|:> Prereq Fundamental Air Quality Required | Required
Prereq Mo Smoking or Vehicle Idling Required | Required
Credit Enhanced Air Quality 1 1
Credit Occupant Experience 7 7
. Credit Accessibility and Inclusion 1 1
Directly Supports M) Credit Resilient Spaces 2 2
Credit Air Quality Testing and Monitoring 2 -

# Complements

Images Source: Introduction to LEED v5 for Design and Construction course: usgbc.org/education/sessions/introduction-leed-v5-design-and-construction-12857116






THE CERTIFICATION
PROCESS

putting the standards into practice




% Assembling a Team % & 4
|

phius phius phius phius
certified certified certified certified
consultant builder rater verifier

DESIGN CONSTRUCTION

« Highly recommended . Highly recommended « Required

: IEﬂvolvefAE?jﬂyl . Maintains quality and ~ * Early involvement recommended
nergy Moaeier oversight « Site visits/inspections
» Verifies compliance . Verifies compliance at final construction
fhroughout design . Corresponds with Phius

« Corresponds with Phius

*Rater - single family and small multifamily
*Verifier - non-residential and large multifamily



@ Quality-Assured Certification Process

DESIGN CERTIFICATION

Energy model (or checklist) to verify compliance || — L

Review by Phius Certification Team 0 —0

Iterative feedback process —
FINAL CERTIFICATION

Inspection throughout construction by Phius Certified
Rater / Verifier (37 Party)

Documentation review by Phius Certification Team
Match energy model to “as-built” conditions

Phius QA/QC workbook




Certification Process

Feasibility Study

- Determine if certification is
feasible for the project




Certification Process @

Inquiry
*Project team requests a quote, invoice & Pre-Design
Phase 1 contract. (PD)
or
Paperwork Registration | | Schematic Design
‘Invoice paid, contract signed, project (SD)

number created.

The project is now publicly visible on

Milestone 1 phius’ project database. A project

. . DropBox folder is shared with the design
Project Registered tearﬂ .




Certification Process @

Design Review Design Development
CPHC Upload (DD)

-phius Review & Feedback &

*CPHC Response Construction Drawings
‘Repeat (CD)

: The design is certified by phius. An offical
Milestone 2 letter of design certification will be sent ~ Bidding & Procurement

DI [e[aN@Iadjiler-\ule]al tO the design team.




Certification Process @

Onsite Review

-Rater/Verifier performs site visits. Construction
Administration
Phase 3 Final Review (Cal(\)
- -Rater/Verifier Upload &
Construction *phius Review & Feedback Commissioning
-Rater/Verifier Response (Cx)
‘Repeat

. The as-built project is certified by .
Milestone 3 phius. A plaque and certificate will be Post-Construction

Final Certification sent to the project team. (PC)




@ Final Certification Contingent on:

N

(1) Modeled Performance (2) Prescriptive Checklist\

BT P )
® WUFI® Passive modeling software I

On-Site Quality Assurance, Testing, & Inspection ‘H\)

© Phius 2025



What about all of our
existing buildings?



@ Phius REVIVE 2024 Framework

REVIVE 2021= Phius’ legacy retrofit program
REVIVE 2024= Retrofit program out & in continued development

New Framework:
1. Phase in a retrofit plan over time (optional)

2. Use outage resilience as the guiding principle for enclosure
upgrades

3. Do this at the best life-cycle cost, including cost of carbon, operating
and embodied. (ADORB cost)

© Phius 2025



Policy & Program
Expansion



Phius Project Statistics (Total Registered)

| 4 w
El.; - 1\
E: £h . -
c*\ 1 o : .
&.
-

ol -

32 million square 33k dwelling units
feet total projects @
-40to 70%
+ 0 to 10%

energy use
additional cost gY



Phius Certified Project Growth

" Project Number Count Total Number of Units [ Total Interior Conditioned Floor Area

450 6,000 6,000,000

O 3]

g / 5 7
S & =)
g % 4000 Z 4000000 O
E 7 = 2
2 . : 5
5 = 2
a2 E =3
S 150 -~ 2,000 = T
a _ @ 2000000 B
e

(®) - @

n ]

2009 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
¥ear of Final Certification Date




ASHRAE 227P
Passive Building
Design Standard

© Phius 2025

ASHRAE

BSR/ASHRAE Standard 227P
Public Review Draft
Passive Building Design

Advisory Public Review (September 2023)
(Draft Shows Complete Proposed New Standard)

This draft has been recommended for public review by the responsible project commiftes. To submil a comment on
this proposed standard, go to the ASHRAE website at www.ashras om/standards-research-—tschnology/public-review-
drafts and access the online comment database. The draft is subject to modification until it is approved for publication
by the Board of Directors and ANSI. Until this time, the current edition of the standard (as modified by any published
addenda on the ASHRAE website) remains in effect. The current edition of any standard may be purchased from the
ASHRAE Online Store al www ashrae.orgibooksiore or by calling 404-636-8400 or 1-800-727-4723 (lor orders in the
U.S. or Canada).

The appearance ol any technical data or editorial material in this public review documeni does nol constitute
endorsement, warranty, or guaranty by ASHRAE of any product, service, process, procedure, or design, and ASHARE
expressly disclaims such.,

& 2023 ASHRAE. This draft ks covered under ASHRAE copyright. Permission o reproduce or redistribute all or any
jpart of this document must be oblained from the ASHRAE Manager of Standards, 180 Technology Parkway Peachtres
Comers, GA 30002, Phone: 404-636-8400, Exl. 1125. Fax: 404-321-5478. E-mail: standards seclion@ashras. org.

ASHRAE, 180 Technology Parkway Peachtree Cormers, GA 30092




Massachusetts Opt-In Stretch Code

Boston’s new stretch code requires new multifamily
structures to meet Passive House building
requirements

© Phius 2025

ALL new multifamily
buildings over 12,000
square feet must be
passive!

51 jurisdictions (including
Boston!) have opted in.

Most started as of Jan 1, 2024



Low Income Housing Tax Credits (LIHTC)
Inclusion in Qualified Allocation Plans

22 States
& Expanding!




Verified Performance +
Cost Data



Verified Performance

Distillery North — South Boston, MA PHIUS+

Performance: Distillery, Boston 2020

PH Uses 63% lessenergy per sq. ft. than median
new multifamily in Boston

6.3
40
20.8 |I | I

0

iy
o
o

[o]
o

a
o

2020 Energy Use Intensity (EUI)

mmPassive House mLEED muCode —Median

Data from Boston Energy Disclosure 2020 sorted for new construction multifamily built since 2008; Cross checked for LEED cer tification; properties with suspected lack of full
building energy report are removed.



Verified Performance
Gilford Village Knolls Il — Gilford, NH

PH uses49% lessenergy per sq. ft. than Gilford Village Knowles Il LEED built 2008
(same building, different standard)

49.2

=
o

PHIUS+
Gilford Village Knolls |1l (Passive  Gilford Village Knolls Il (LEED) |
Housesolar notincluded)

ENERGY USE PER SQ. FT (EUI)

Graphic representation of study by Resilient Building Group (2020 Report of average 3 year energy usage data ending in 2019)



Verified Performance - Philly

PH Performance: Philadelphia 2019 Affordable

57% lessenergy per sq. ft. than Median Code Built
90

80

70

60

50

40

30
20
10

0

mm Passive House mmLEED mmCode =Median
Data from Philadelphia Energy Disclosure 2019 cross checked for LIHTC multifamily; Credit to Green Building UnotettaKatie Ba

2019 Energy per sq. ft (EUI)




Pennsylvania Housing Finance Agency

Passive costs less with experience

First Year = +5.8%
Second Year = +1.6%
Fourth Year = -3.3%

Source: “How a PA affordable housing agency is making ultra-
efficient buildings mainstream” Pittsburgh Post-Gazette
December 31, 2018 & PHFA

Note: Low-income housing tax credits were not awarded in 2017

© Phius 2025

5190.00

5185.00

S5180.00

5175.00

5170.00

5165.00

5160.00

5155.00

5150.00

5145.00

2126.20
£180.00
5173.40
517070
51E9.00
+C. 90
£159.70
Conwentionzl Construction Passive House

w2015 m20lc m2018



@ Village Center | Brewer, ME — CZ 6A

+2.5% incremental cost

CHOM (Community Housing of Maine)
48 dwelling units
PHIUS+ 2015, Certified in 2016

© Phius 2025



Elm Place | Milton, VT — CZ 6A

+2.14% incremental cost™

+ Upgrading insulation, air sealing

+ Upgrading windows

+ Adding cold climate ASHP

- Hydronic heating system and cooling only
ASHP

Elm Place 20.2 kBTU/ft2yr S20k/yr
Baseline* in Study 40.3 kBTU/ft2yr S28k/yr
RBES Code Building 54.5 kBTU/ft?yr S31k/yr

*Baseline used ERVs

© Phius 2025



Massachusetts Clean Energy Center (Mass CEC)

OWNER & PROJECT LOCATION UNITS AWARD INCRICEg/ISFI_NTAL
Beacon Communities Old Colony Phase Three C South Boston 55 $120,000 3.5%
Community Builders North Commons Northampton 53 $212,000 4.3%
Homeowner’s Rehab Inc.”s Finch Cambridge Cambridge 98 $147,000 1.4%
NeighborWorks Southern Ma:ss s Holbrook Center Senior Holbrook 72 $131,200 1.6%
Housing
NorthShore Community Dev.elopment Corporation’s Harb Gloucester 30 $120,000 1.8%
or Village
Preservation for Affordable Housing Mattapan Station Mattapan 135 $540,000 2%
Preservation of Affordable Housing The Kenzi at
2 1 0
Bartlett Station Roxbury 5 $168,000 1%

© Phius 2025



https://www.beaconcommunitiesllc.com/
https://www.beaconcommunitiesllc.com/
https://files-cdn.masscec.com/Old%20Colony.pdf
https://www.tcbinc.org/
https://www.tcbinc.org/
https://www.swinter.com/projects/project/north-commons-village-hill-passive-house/
https://www.swinter.com/projects/project/north-commons-village-hill-passive-house/
https://www.masscec.com/sites/default/files/documents/North%20Commons.pdf
https://www.homeownersrehab.org/properties-2/5z0lg3wdz6pgcqi1nqjhle5ba1rqzn
https://www.masscec.com/node/15697/www.homeownersrehab.org/under-development
https://www.masscec.com/node/15697/www.homeownersrehab.org/under-development
https://files-cdn.masscec.com/uploads/PHDC%20web%20page%20Incremental%20Cost%20%20-%20%20Read-Only%20%28dragged%29.pdf
https://nhsmass.org/pipeline-projects/
http://nwsoma.org/holbrook-center-senior-housing/
http://nwsoma.org/holbrook-center-senior-housing/
http://nwsoma.org/holbrook-center-senior-housing/
http://nwsoma.org/holbrook-center-senior-housing/
https://files-cdn.masscec.com/Holbrook.pdf
http://northshorecdc.org/properties/harbor-village-206-main-st/
http://northshorecdc.org/properties/harbor-village-206-main-st/
http://northshorecdc.org/properties/harbor-village-206-main-st/
http://northshorecdc.org/properties/harbor-village-206-main-st/
http://northshorecdc.org/properties/harbor-village-206-main-st/
http://northshorecdc.org/properties/harbor-village-206-main-st/
https://files-cdn.masscec.com/Harbor%20Village.pdf
https://www.poah.org/property/massachusetts/mattapan-station
https://www.poah.org/property/massachusetts/loop-mattapan-station
https://www.poah.org/property/massachusetts/mattapan-station
https://www.poah.org/property/massachusetts/mattapan-station
https://www.poah.org/property/massachusetts/mattapan-station
https://files-cdn.masscec.com/uploads/PHDC%20web%20page%20Incremental%20Cost%20%20-%20%20Read-Only%20%28dragged%29%202.pdf
https://www.poah.org/property/massachusetts/kenzi-bartlett-station
https://www.poah.org/property/massachusetts/kenzi-bartlett-station
https://www.poah.org/property/massachusetts/kenzi-bartlett-station
https://www.poah.org/property/massachusetts/kenzi-bartlett-station
https://www.poah.org/property/massachusetts/kenzi-bartlett-station
https://www.poah.org/property/massachusetts/kenzi-bartlett-station
https://www.poah.org/property/massachusetts/kenzi-bartlett-station
https://files-cdn.masscec.com/Kenzi.pdf

Finch Cambridge | Cambridge, MA - CZ 5A

+1.4% incremental cost

+ Balanced ventilation (28%)
+ Enclosure — insulation, doors (22%)
+ Upgrading windows (12%)
L i | ~ +Airsealing (5%)
| e | P i-"_“ 2+ Sunshades (3%)
F crm—— Sl B SR - Soft Costs (28%)

© Phius 2025



Key Tools & Resources



Phius Prescriptive
Path

e 1

SNAPSHOT TOOL!
Like a recipe for your
passive project.

ICFA divided by Mumber of Bedrooms

{Calculated Value basad on Inpuis)

State
City
ASHRAE (169-2021) Climate Zone
iCFA™ (ft9) 2000
Number of Bedrooms* 4
Number of Stories 2
*per dwalling unit

3 Compactness

Envelope Area

{Maximum Envelope to Floor Area Ratio)

4 Solar Protection
411 | Whole Window SHGC

4.4.1 | Projection Factor for Fixed Overhangs

5 Thermal Enclosure

5.1.1a| Fenestration / Openings
5.1.1b| Walls & Overhang Floors - Effective R-value
5.1.1¢c| Roofs / Ceilings

Whole Slab Foundations, Below-Grade Walls, Floors

51.1d of Conditioned Basements & Crawl Spaces

Ceilings of Unconditioned Basements or Crawl
Spaces & Pier and Beam Floors

6 Moisture Risk Limitation

5.1.1e

Raximurm

Minimum

Maximum Whale U-Value {BTU.fh.ﬂ2.’F}

Minimum Effective R-Value (2 *FRBTU)
Minimum Effective R-Value (2 FRBTU)
Minimum Effective R-Value (2 *FRBTU)
Minimum Effective R-Value (2 FRBTU)

Fenestration Condensation Resistance

7 Mechanical Ventilation

Minimum

7.21 | Sensible Recovery Efficiency, Heating Mode

7.2.2 | Total Recovery Efficiency, Cooling Mode
7.2.5 | Total Length of Fresh Air Ducts to Ouiside

8 Mechanical Systems

Select System

8.2.1 Air Source Heat Pump b4

pe

Minimum
Minimum

IMaximum

Minimum COP @ 5F
Minimum SEER




5

b.1.1a

5.1.1b

h.1.1¢c

3.1.1d

a.1.1e

6

6.2.1

T

1.21

7.2.2

1.2.5

8

Thermal Enclosure

Fenestration / Openings
Walls & Overhang Floors - Effective R-value
Roofs / Ceilings

Whole Slab Foundations, Below-Grade Walls, Floors
of Conditioned Basements & Crawl Spaces

Ceilings of Unconditioned Basements or Crawl
Spaces & Pier and Beam Floors

Moisture Risk Limitation
Fenestration Condensation Resistance

Mechanical Ventilation

Sensible Recovery Efficiency, Heating Mode
Total Recovery Efficiency, Cooling Mode
Total Length of Fresh Air Ducts to Outside

Mechanical Systems

Maximum Whaole U-Value
Kinimum Effective B-Value

Minimum Effective B-Value

Elinimum Effective B-Value

Elinimum Effective B-Value

Rimirmum

EAimirmwm
Eimimmuwrm

Faximum

Minimum COP @ 5F
Minimum SEER

(BTU/N.f °F)
(ftZ.*F. /BT
(ft2*F/BTU)

(ft."F. h/BTU)

(ftZ."F.h/BTU)




@ Phius Certification Guidebook

Contains: Phius 2024
PASSIVE BUILDING STANDARDS

General Design Tips / Guidance CERTIFICATION GUIDEBOOK

Certification Requirements

Step-by-Step WUFI Passive Energy
Modeling Protocol

& much more!

© Phius 2025



PROJECT THPE

STATUS

ASHRAZ CLIMATE ZONES

€]
®

Certified Project Database

69 Hillside Avenue

Single-Family * Rearck

Rolling Bay Passive

Susie Clemens House

Projects Database

https://www.phius.org/certified-project-database

1500 Projects

—> 580 Buildings Fully Certified
~8775 Dwelling Units
~9 Million Square Feet

— 900 Buildings In Progress

Database Filters by:
Type
Location
Climate Zone
Function
etc




Phius Certified Window Database e

www.phius.org/window-database
~1000 listings: :
Window Database d
Metric / IP toggle! s, wrocs wnoon
Database Filters by:
Manufacturer
Whole Window U-Value wonsacune s s Sl L
Solar Heat Gain Coef. (SHGC) R T
Climate ZoneRec. | o ..,

Frame Material
# panes

‘‘‘‘‘‘
OPERATION Typg




Phius Resource Library — 750+ listings
https://www.phius.org/resource-library

TOPIC

Building Components

Building Science

Cost Data

Embodied Carbon

Energy Modeling

Financing / Incentives

Indoor Air Quality

Mechanical Systems

Microgrids / Grid-Interactive Buildings
Passive Building

Phius Standards

Phius Updates

Policy

Product Certification

Project Certification

Renewable Energy
Research

Retrofit

Selling Passive
WUFI Passive / Plus / Pro

Zero Energy

RESOURCE TYFE

Article/Paper
Blog Post
Calculator/Tool
Case Study
Graphic
Modeling Protocol
Podcast
Presentation
Tutoria

Vilebinar

Workbook

© Phius 2025

Findl o Professi

@ phius

el P

PassiveBuilding~  Certifications~  Stondards~  Educotion-  Resources- Q

Resource Library

ENERGY STAR Rebate Finder

Polsinelli Green Tax Incentive Compendium

Inflation Reduction Act Savings Calculator



@ Online Details Library




New Cloud-Based Energy Modeling Tool

similar to WUFI Passive — but faster and more integrated/connected

Project Store & Sync in the cloud

Passive v Database

& Project
| Shared objects
#} Case 1/1: Residential - P

S, Localization / Climate

B ¢ PHcases
(@ PH case1
-] 15 Building

B {f Simulated zones
e ﬁ Zone1: Reside

© {3 Visualized
Hc1se
frc2BC
[mc3ce
ImC4 Sk

fr c5:Co
fEcoco

ECi "
<« e >

PH case: 1
Heating demand

Cooling demand
Heating load

Cooling load

Source energy

Qitn Annrme

40p |4

4 | Building elements Utilization patterns

. All materials

iNr

Name

[

Polyisocyanurate Board |

2
i3
4
5
6
7
s
o

Above Grade Tower Wall (see su
XPS Core (heat cond.: 0,03 W/m

Concrete

Panel wall - R-1.25/in
Concrete Brick
Concrete
Door-R-1/in

CMU

10 Gypsum Board (1.4 per inch)

o i .. -

16.48

11.28

2.1

5.23

3288

kWh/m2a

kWh/m?a

Wim?

Wim?

kWh/Person a

LAAThfm2a

. PH | Calculation: Passive, 11/10/2023 2:09:50 PM, duration 9.1 sec.

0 5
]
0 10

0 2000

(]

B

aLo

Basic parameters
Thermal conductivity, dry, 10 C/50 F

Color

4000

6000

Materials Assemblies  Windows Shading device Window overhang

40

8000

30
60
20

20




Feasibility Study =

Turnaround: 10-15 business days

Includes:

WUFI® Passive energy model
WUFI® Passive report estimating preliminary annual energy use

Target building-envelope performance values to meet Phius standards
Energy use comparison vs. code (optional)

1 hour follow-up call with the team to review findings

- e iy~
ST S e St

Table 1.2.4.2.0 Feasibility Study Fees

(o N5 Single-Family Multifamily Non-Residential

$1.500

10,001 - 50,000 $3.000 $3.500

50,001 - 100,000 n/a $3,500 $4,000

Each additional
50,000 + 3500 + $500

© Phius 2025



Phius Alliance

Become a member
At www.phius.org

Benefits Include:
Discounted rates on:

- Exclusive webinars

- Exclusive staff office

hours

- Annual conference
Monthly ‘Office Hours'’
Climate data library
Details library

© Phius 2025



Phius Project
Case Studies




FIRST IN THE UNITED STATES Smith House — 2003, Urbana IL
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RMI BASALT INNOVATION CENTER @

Location: Basalt, CO

Climate: Zone: 7A

Roof: R-67

Walls: R-50 (SIP)

Slab: R-20 (whole slab)

Windows: R- 5.8 (U-0.18) average
Air-tightness: 0.04 CFM50/ft2 envelope area
Renewable Energy: 83 kW PV Array on-site
Certification Level: PHIUS+ Source Zero




G Data statelresults (@ Show warnings

6.2 kBtu/ft3yr

Heating demand:

Cooling demand:

Heating load

Cooling load:

Source energy:

Site energy:

16

The building's energy

use intensity
(kBtu/sf/year)

WHY

74%

more efficient than the design life, opposed to

average office in the
same climate

0.23 kBtu/ft?yr
4.95 Btu/hr ft?
0 Btu/hr ft*
56.96 kBtu/ft2yr

18.03 kBtu/ft3yr

the average 30-year

PHIUS+ SOURCE NET ZERO




PRAIRIE RECREATION & ACTIVITY CENTER @

Location: Plainfield, IL
Roof: R-60
Walls: R-40
Slab: 4’ perimeter (R-20)
Windows: R-6 (U-0.16)
Air-tightness: 0.045 CFM50/ft2 envelope area
Renewable Energy: 215 kW PV Array on-site
Certification Level: PHIUS+ Source Zero
Monthly Estimates (kWh)

B Electricity (kWh) Gas (kWh) PV Production (kWh)

0
Ja

n Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

OOOOO

OOOOO

77777




ONION FLATS: THE BATTERY IN PHILADELPHIA @shis
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PAX FUTURA

Seattle

| e
a1 _-m_ls:-lo%-:,:sﬁ.

Q Phius 2025
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24 UNIT- AFFORDABLE - BROOKLYN, NY (@phius

© Phius 2025



DY 4 %

AFEORDABLE/MARKET RATE, 274 UNITS =
KANSAS CITY, MO

78

W l‘llull‘-

#/© Phius 2025



CHOM Village Center| 47 Units, Affordable
Brewer, ME
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Fahy
Commons

MULTIPURPOSE BUILDING

Allentown, PA
20,000 SF

Certifications:
Phius CORE 2021
LEED Platinum

LBC CORE




Now what?
Next steps and furthering
your education

phius



- j &
aaa Assembling a Team qu‘

Required - Adding to Success
 Phius Certified Consultant * Phius Certified Builder
AND '

 Phius Certified Trades

 Phius Certified Rater (single family & small MF) | Professional

OR
* Phius Certified Verifier (non-res. & large MF)

@ phius



[2,]

PHIUS+ 2021 VERIFICATION

ANNUAL HEAT DEMAND ANNUAL COOI DEMAN
ransmission losses 251,746 kBt Solar heat gai KBrulyr
fentiaton losses: 0817 kBtul Intemal heat gains: KBtulyr
otal heat losses: 22,664 KEtulyr Total hest gair 44 KBtuiyr
‘Solar heat gains: 79425 KBtk Transmissicn losses KBty
internal hest gain: 5,479 kBtul Ventilation losses KBiuiyr
otal heat gains: 4,605 kBtul Total heatlosses: 5; KBtuiyr
@ ization factor: 848 % Wiiization factor: 43 %
Useful heat gains: 232,824 kBtuh Useful heat losses: 381,000 kBtulyr
Annual heat demand. 89,840 kBtuiyr Cooling demand - sensible: 85,968 KkBtuiyr
Specfic anual hestdemand:  3,897.8 Btu/fityr Cooling demand - latent: 6,497 KBtulyr
Annual cooling demand: 72,463 kBiuiyr
‘Specific annual cooling demand 31 KBy
\ WINTER ENERGYE. HBur

certified
consultant

* Engaged from the initial stages

« Completes energy modeling

* Ensures compliance Is maintained
during the entire design process

« Communicates directly with Phius




Prerequisites

* Basic application process

* Recommended:

* Architecture / engineering / building
science background

» Experience with CAD software




Training

~ 50 hours of self-guided content
* Building Science
» Passive Building
» Passive Building Physics
* Phius Standards
 Phius Certification & more

24 hours of instructor-led sessions
* Design Exercises

 Practical Application of Principles and Theory
« WUFI Passive

AVTAVAVAVAY



2-part Certification Exam

Online Exam
 ‘Traditional” exam
* Aligns with self-guided content
« Completed on the training site

« Can be completed any day, any time within
12-month registration window

Design Exam

* Aligns with design exercises and applied
theory from instructor-led session

* Opens at end of instructor session and is due
30 days later

AVTAVAVAVAY



@ Certified Professional Continuing Education
Three Paths — Must Fulfill Every 3 Years

! i i

ey xz-

)F‘

Path 1: Work on a Certified Project Path 2: Continue your Education and Earn  Path 3: Take and Pass the Re-Certification
CEUs Exam

—



Supplemental Training

https://www.phius.org/trainings

WUFI Passive

« Single Family
* Multifamily Advanced

THERM

» Intro Hands-On Workshop | 5 | : -

Prescriptive Path -

In-Depth Workshop

£ /
Register at: phius.org/trainings (@ phius

&



Phius Foundations Training

y -

101-Level Introduction to:

Phius The Business Case

Phius Case Studies

Passive Building

Building Science

Passive Policy

Phius Certification Beyond the Building

+ Exam = Phius Certified Associate

© Phius 2025



Thanks! Questions?

Lisa White | Lwhite@phius.org
Co-Executive Director, Phius

phius
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