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@ o8I Design: we need our CPHCs

Reduce design certification Allow certified builders, raters and verifiers to
timeline and effort submit for design certification

phlus phlus phlus phlus
certified certified certified certified
consultant builder rater verifier

To scale up the Phius standard

we need the help of all our certified professionals




@ phius Design: Scale up volume, rapidly

- Support rapid development of single-family homes
- Climate-specific standard has been successful in SF homes

- Cost-effective for large-scale community development

- Time, training, resources associated with WUFI Passive and THERM
- Feedback loop increases design timeline

- Reduce certification timeline
- Less to check = less rounds of review



phius Design: Expedites Certification
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Sample Project Timeline - Performance path (Phius+ 2018)
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Project Timeline: Case 01, GC Residence - Prescriptive path (2021 Phius CORE)
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@phius Certification Requirements

Passive Conservation

Airtightness

Ty Appropriate Moisture Design

LR \Window Comfort

JMEEmE | Active Conservation

%7 31 Party On-Site Inspection and
Quality Assurance

Electrification & Electric Vehicle
Charging Infrastructure




@phius Certification Requirements

Envelope R-Value limits

Optimized for:
-Cost

s -Energy Use

- -Building Type
s—==a Appropriate Moisture Design
1k L &

-Occupant Density
A5 Window Comfort

Passive Conservation

-Dwelling Unit Density




@phius Certification Requirements

Ul Passive Conservation

"L Airtightness
: Critical for:
-Building Durability

@ Appropriate Moisture Design -Occupant Comfort
See Certification Guidebook 3.1.3

1R Window Comfort



https://www.phius.org/phius-certification-guidebook

@phius Certification Requirements

LN Passive Conservation

Appropriate Moisture Design

= NV Based on:
e Window Comfort Window Height

-Climate

See Calculator & Webinar



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

@phius Certification Requirements

System Efficiency

minimums:
-Appliances

-Lighting

-Ventilation
-Heating/Cooling
-Domestic Hot Water

= | Active Conservation

#7731 party On-Site Inspection and

Quality Assurance

Electrification & Electric Vehicle
Charging Infrastructure

Renewable Energy




@phius Certification Requirements

Based on:

-ENERGY STAR
-Indoor airPlus
-ZERH

See Certification Guidebook

Appendix E

Ji=t=4 | Active Conservation

*| 3 Party On-Site Inspection and

Quality Assurance

Electrification & Electric Vehicle
Charging Infrastructure

Renewable Energy



https://www.phius.org/phius-certification-guidebook
https://www.phius.org/phius-certification-guidebook

US Department of Energy

HIGH PERFORMANCE STAIRCASE

ZERO

ENERGY READY HOME

U.S. DEPARTMENT OF ENERGY

EPA Indoor
alrPLUS

Q, &
o‘qllFlED \—\0“\

HERS™ Index

Maure Excrary

Fevro 140
e 10

IECC 2012
Enclosure

HERS
70-80

HVAC Ql
w/WHV

Water
Management

Independent HERS
Verification

IECC 2012
Enclosure

HERS
60-70

7 ENERGY

STAR v3

© Phius 2021

HVAC Ql
w/WHV

Water
Management

Independent HERS
Verification

IECC 2012
Enclosure

HERS
50-60

7 ENERGY
STAR v3.1

Renewable Energy to
Get to Zero
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. &
H20O Distrib H,O Distrib H,O Distrib

Ducts in
Condit. Space

Ducts in Ducts in
Condit. Space 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
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@phius Certification Requirements

Exceptions:

-Back-up or emergency power
-No parking is planned

S8 | Active Conservation

#8071 ] 31 party On-Site Inspection and

Quality Assurance

Electrification & Electric Vehicle
Charging Infrastructure

Renewable Energy




@phius Certification Requirements

Not Credited for

Certification

-Credited in the performance
path

jutR5 | Active Conservation

#8171 ] 3rd party On-Site Inspection and

Quality Assurance

Electrification & Electric Vehicle
Charging Infrastructure

Renewable Energy




@ phius Criteria: Design Limitations

Types allowed:

- Single-family detached

- Side-by-side duplexes

- Side-by-side townhomes

Habitat for Humanity — Columbia County, NY



@ phius Criteria: Design Limitations

Building ‘compactness’ aka maximum envelope area

Form factor (envelope area + interior conditioned floor area [iCFA])
Guidebook Section 4.4.1.4 definition for iCFA

iCFA/bedroom < 900 ft2

Controls building occupant density

No fossil fuel combustion equipment
No jetted tubs / indoor pools
No natural draft fireplaces


https://www.phius.org/phius-certification-guidebook

@ o8I Criteria: Airtightness is critical

Improved airtightness
0.04 cfm50/sf

Preliminary blower door

required
Catch durability issues early

Mitigates risks
Conservative approach due to
lack of energy modeling




(Phius CORE Prescriptive 2021 path from start to plaque)




[ ]
Phius CORE Prescriptive 2021 Snapshot P h I l ' S

State

City
ASHRAE (169-2021) Climate Zone

iCFA" (f2)

Number of Bedrooms*

[ [ ]
P reSCrli ph\/e
iCFA divided by Number of Bedrooms i imi 2
(Calculated Value based on Inputs) 2

3 Compactness

— (www.phius.org)

(Maximum Envelope to Floor Area Ratio)

4 Solar Protection

[ 414.1 ] Whole Window SHGC Maximum
m Projection Factor for Fixed Overhangs Minimum

5 Thermal Enclosure [
[5.1.1a] Fenestration / Openings Maximum Whole U-Value (BTU/.f2°F)
51.1b ‘

9

Walls & Overhang Floors - Effective R-value Minimum Effective R-Value

Roofs / Ceilings Minimum Effective R-Value

Whole Slab Foundations, Below-Grade Walls, Floors

Mini Effective R-Val 2 o
of Conditioned Basements & Crawl Spaces inimum Efiective R-value (ft>.°F.h/BTU)

Ceilings of Unconditioned Basements or Crawl

Mi Effective R-Val 2 °F.
Spaces & Pier and Beam Floors nimum Efiective R-value (fE“Fh/BTU)

6 Moisture Risk Limitation
Fenestration Condensation Resistance Minimum
7 Mechanical Ventilation

Sensible Recovery Efficiency, Heating Mode Minimum

Total Recovery Efficiency, Cooling Mode Minimum

Total Length of Fresh Air Ducts to Outside Maximum
8 Mechanical Systems

Select System Type

5 Minimum HSPF
[ Air Source Heat Pump v ]
Minimum SEER

phius

© Phius 2021



o8I Prescriptive Checklist

- Phius CORE Prescriptive 2021 Checklist - V2.9 - 03/2023
*To view all content in this checklist, make sure to "enable macros™ NR = No Requirement

.

hlus Required input cells Requirement met. | Calculated PRI |t for verification in columns R& S
reshol

Required dropdown menu inputs. Requirement not met. | Calculated from another sheet. It 3 particular requirement is not

CORN Instructions: Use the [+] icon on the far left of the screen to expand and view built
= = BEN Above-Grade Wall Type 1

MNavigate to
Endnotes

0 Project Information

Step 1: Choose Wall Assembly Type. Framed assemblies with some insulation value outside of the framing or structure.

Phius Project Number: Project Name:
0.3 Climate Information

State / Province: [ [INTeTH =" - cAGO OHAR|
P Street Address.

Step 2: Fill in assembly materials, thicknesses & framing.

0.4 Project Location
Gy [

0.5 Project Team
Submitter/CPHC Name:
Builder Name:
Rater Name:

Effective R-
Value

5.8 174

14 i

38 16.6

0.9 06

0.0 0.0

0.0 0.0

0.0 0.0

Rfin

Material Layer Material Type Thickness [in] Framing Type

3
3/4

5172
5/8

Continous Exterior Insulation
Sheathing

0.6 Project Specifics _ e Insulated Cavity

LR P ingle Family Detached - New Constructio reun ——
roject Type: R S Eansimenen Exterior Enclosure Area [ft7] Interior Finish

1 General

2 Air-Tightness

3 Compactness
= Calculated

Reguired Ratio
4 Ratio

4 Solar Protection Step 3: Review hygrothermal & moisture guidelines.

5 Thermal Enclosure . . . . . -
This wall type allows Class |l interior vapor control so long as the sheathing-to-cavity R-value ratio is »0.35.

=

= 5.1 Enclosure meegyf5.1.1 OR 5.1.2 below.""

fal Compenent Compliance
Use the [+] icon on the far |eft of the screen to expand and input user-defined materials for the com
Fenestration U-Valuss™ £ maximum U-value [BTU/h.ft.°F].

Calculated R-
value

Required R-value

Step 4: Review Effective R-Value to confirm compliance with required R-value.

Above-grade walls and cantilevered floors effective R-Value®' [ft®.°F.h/BTU] meets calculated minimul
5.1.1b.1|Use the [+] icon on the far left of the screen to expand and view built in compliance calculators
Above-Grade Wall Type 1
Above-Grade Wall Type 2
Cantileverd Floor Type 1
Cantileverd Floor Type 2
5.1.%c|Roof or ceiling effective R-Value [ft.°F.h/BTU] meets calculated minimum
5.1.1c.1] Use the [=] icon on the far left of the screen to expand and view built in compliance calculators.
For whole slab foundations, below-grade walls and floors of conditioned basements and crawl spaces, the effective R-Value
[Ft%.°F.h/BTU] mests the calculated minimum
5.1.1d.1 | Use the [+] icon on the far left of the screen to expand and view built in compliance calculators.

&9
For ceilings of unconditioned basements or crawl spaces, and pier and beam floors, the effective R-Value™ [ft®.°F.n/BTU]

5.1.1d

2 5.1.1€| >
meets calculated minimum

S.1.1e.1|Usethe [#] icon on the far left of the screen to expand and view built in compliance calculators.

3 5.1.11[Slab edge insulation meets requirements of IECE 20213 [ Vi

24 5.12[Total UA Alternative™ [ |
5.2 Reduced Thermal Bridging”®
Rater

6 Moisture Risk Limitation Verified

. s 33 i R
7 Mechanical Ventilation Yerified

Rater

8 Mechanical Systems Verified

Rater

9 Lighting, Appliances & Water Heating Verified

Rater

10 Electric Vehicle Ready™ Verified

E |Endnotes




ool Design Certification Documents

Navigate to
Endnotes

- Phius CORE Prescriptive 2021 Checklist - V2.9 - 03/2023 ® Federal Trade Commission
N +To view all content i this checklist. make sure to ‘enable macros™ R = No Requirement Fact Sheet
@ phi e i e T Torvaiton o T REE

Cocumie
Threshold -
us Required Gropdown meny inputs. Wa parcculr requiremenciz ot | PHIUS Review PREMIUM CELLULOSE INSULATION  This Is Cellulose
core Instructions: Use the [=] icon on the far lef of the screen to expand and view built in compliance calculators. applicable, mark X in column T. Phase: — - 9
i i Date: GREEN Since 194¢ 9 3
0 Project Information NORTHEAST VWA WWER: -2 Loose-Fill Insulation
PROJECTS - o 1%
Pz proectumber] | propatame | o el L% I
5o Projes Nombe i — i s, 16 12 Wi s 30512 NU-WOOL APPLICATION CHART
ETTI S LLINOIS [SIT3 CHICAGO OHARE INTL AP. <2 T | Mu_ o Wall Area: 560 12 Wall Aree: 1.172112 w Pneumatic Appii Cana Cobertura Del Uso
04 Project Location | . o]
Cioy: Sireet Address] [ Zpcocel zZ 3 Revaue at Manianum tickness Maxinm Net Covecage Gross Coverage
05 Project Team | i3 i nches) o aduatment for famen)
Submitter/CPAC Nome: Frsio] | a = B N 3
— BuicerName] s ff e i e o e
o s e o s
RererName: P 10: I =
T w .
08 Project Specifics | 4Ry Veid [ pr——
Namoer o Sres 3 naiation | Thicsness | Mavmum wegntper
[IOPIOUN ... iy Decached - New Construction z | soz--- - w2 souance | anec | san b Lo
e Enciomure res 1) Nmoer o Bedrooms | . 0
v velesstan | seting | pertag
1 General =3 | o1 i | seosets | oot T
: o mdacc oo dete. G owocar  uieimon por b LT3
v | 3 b @ Qs Pty
o ) a 442 398 794 126 0.32
3 Compactness v | ‘ 5 P 516 55 | 505 198 050
5 - = 7.04 634 427 234 059
sclabiocecion | Fi % kS 240 846 | 301 332 | o083
5 Thermal Enclosure | o 999 899 [ 281 [ 356 | 089
e T i 1176 1058 | 233 43.0 1.08
.1 Enclosure me . 1235 1112 20 454 114
Slnabisun Component Complance_ | 1501 | 1361 | 177 | e6s | 141
S e e I 1827 1644 | 143 | 700 175 |
ol T T o I ” 3pcf Density) _ Grafico de Cobertura pared (3.3 Denzidad PCF)
. - Nominal Thickness | Minmum Maxmum Maumum coverage
5110.1]Use T [ om on e Fa 7 ot sceen to expand sn view bul i cormplince CacUatorE [ . o - -
EGl Above-Grade Wall Type 1 WWR: -% Drnsodbs | goctun) | st | vt puiel e mf.f..“,
s WWR: -% Window Avea: 189 12 e - -
-antileverd Floor Type = n 17212 3 oo
Cantleverd Fioor Type 2 Window Area: 83 h2 ot . ’ . e
kT minimum Wall Area: 560 2 ol e T T I LSS
o T e . T | owawee| 35 | 0w [ zsee | orri | aeeo | %600
] For Whole siab foundations, belowgrade walls and floors of conditioned basements and craw! spaces, the effecive RValue S—— 20 2x6x06 | 55 1351 1824 1 7763 T 5483 T 5670
[[F.°F.h/BTU] meets the calculated minimum. h [< cbewal sppiication
Ta-1[Use the [ Icon on th fo It of the s o £Xpand and VIew BUTE I cormplance cHEuators X500 baming machin 3 5 ot th Gots (motcall g 30 6.5 or th S eking. Use this chat fo ssnting St on
[For ceilings of unconditioned basements or crawl spaces, and pier and beam floors, the effective R-Value® [fC".5F.h/BTU] S —— ] Covertgn Owrt 25105111 3445, - e 10434 e *
meets ciculated mnimum
iU o - con o T o 55451 53 3 Ve SO I Somplancs G Read T efors o0 By Wt you shoula Know sbout RvaTies
T3]iab ecge insulion meet requirements of IECC 2021 |
2w = B A ARAAREARS— i The chart shows the R-value of this insulation. R means resistance to heat flow. The higher the R-value, the
52 Reduced Thermal Bridging™ greater the insulating power. Compare insulation R-values before you buy.
6 Moisture Risk Limitation e H There are other factors to consider. The amount of insulation you need depends mainly on the climate you |
7 Mechanical Ventilatio ‘ T rwemons live in. Also, your fuel savings from insulation will depend upon the climate, the type and size of your house, |
the amount of insulation already in your house, and your fuel use patterns and family size. If you buy too |

h o
& Mechanical Systems 3 much insulation, it will cost you more than what you'l save on fuel.

9 Lighting, Appliances & Water Heating

(7 STy
QY

To get the marked R-value, it is essential that this insulation is installed properly.
Manufactured by: Nu-Wool Co. Inc.
2472 Port Sheldon St. - Jenison, MI 49428
E |Endnotes 616.669.0100 + 800.748.0128 + Fax: 616.669.2370
nuwool.com -

10 Electric Vehicle Ready™

1. Prescriptive 2. Construction Drawings 3. Datasheets
Checklist and Takeoffs




Final Certification

- Phius CORE Prescriptive 2021 Checklist - V2.9 - 03/2023

H . *To view all content in this checklist, make sure to ‘enable macros™ NR = No Reguirement
£ h|us Requred inputcel Requirement met. Calculoted PR s o vrication in colurmns R &S
5 Required dropdown men inputs sshol a particuiar requrementiznot ||
cort nstructions: Use the [-] icon on the far 7t of the screen to expand and view buitin compliance clculators. applicable, mari X in column T
0 Project Information
Phivs ProjectNumber: [ ProjectNeme: [ ] ome] N
03 Climate Information |
State /Province [T JSI3 CHICAGO OHARE INTL AP [ creszone] A
04 Project Location | SOLAR READY
G SreetAdaress Tip Gode: "
ity Sueet Address] [ Zpcocel Depends on climate

05 ProjectTeam |

Submitter/CPHC Name: Phusio: i
W‘ o — | Eff. Comps. &
06 Project Specifics H20 Distrib

Source Zero R
able Energy System

Navigate to

T Nomber of Stores
[TV < v Famiy Decached - New Construction
=P [ -/ Exterior Enclosure Area [ft’]: Number of Bedrooms: N ©

1 General

A EPA Indoor
2 Air-Tightness  airPLUS
3 Compactness

Ducts in
Condit. Space

HVAC QI HVAC QI HVAC QI Micro-load
, — W/WHV W/WHV. W/WHY HVAC QI
s

e i e Water Water Water Water
e Management Management Management Management

F.h/BTU] minimum

7€ [Use the [ 1con o e fo e of e sreen o expand and vew Bl I ESTplaneE GIEUOR

Fr s detors b3l 1 ot of e s 1 o s T o Independent Independent Independent Independe
Use the -] Icon on he arlet ofth sc68n 5 &xpand Snd Vew BUIE I Eomplancs CHGUTos Verification Verification Verification Verification

[For ceilings of unconditioned basements or crawl spaces, and pier and beam floors, the effective R-Value® [T “F.h/BTU]

e et i omplanss s e Y IECC 2009 IECC 2012 IECC 2009 IECC 2012 IECC 2012/15 Ultr en
ternative™™ 1 Enclosure Enclosure Enclosure Enclosure Encl./ES Win. Enclosure

sMoislur.e Risk Li ication . HERS HERS HERS HERS HERS
7 Mechanical Ventilation: 85-90 70-80 65-75 55-65 48-55

& Mechanical Systems
ENERGY ENERGY
& star v3 STAR v3.1 @ ZERH

5 Thermal Enclosure

5.1 Enclosure meets 5.1.1 OR 5.1.2 below. ™
51.1]Individual Component Compliance

5.1.4]Use the [-] icon on the far et o ns51.1b.cdand 3 below.

U- o)
A8 minimu.

I
I
I
|
4 Solar Protection - |
I
I
I
I
I
i

oe .
Veified  Verfied

9 Lighting, Appliances & Water Heating

Il 10 Electric Vehicle Ready™

E |Endnotes

1. Prescriptive 2. Co-Requisite
Checklist Requirements



(Phius CORE Prescriptive 2021 path from start to plaque)




Phius Certification Guidebook
SECTIONS

ius 2021 |
PASSIVF!D I:J“.‘DSIIEG STANDARD 1 — About Phius 2021

CERTIFICATION GUIDEBOOE | 2 — General Tips / Guidance
3 — Building Certification Requirements

4- Phius Project Certification Steps

5 — Phius Project Certification Fee Schedule
6 — WUFI Passive Energy Modeling Protocol
7 — Monitoring (optional)

8 — Additional Certification Badges




Phiu TP .
SECTIO?\|S(Zert|f|cat|on Guidebook

Phius 2021
PASSIVE BUILDING STANDARD

CERTIFICATION GUlDEBQOK“

2 (312) 561-4588
www.phius.org



Phiu ificati -
SECTIO?\|5Cert|f|cat|on Guidebook

Phius 2021
PASSIVE BUILDING STANDARD

CERTIFICATION GUlDEUBQOKﬂ

Appendix N-7 — Prescriptive Path

2 (312) 561-4588
www.phius.org



Phius Professional Training

phius phius

certified certified

consultant builder
PHASE I: ON-DEMAND PHASE I: ON-DEMAND

PHASE II: 8 LIVE 3-hour SESSIONS PHASE II: 8 LIVE 3-hour SESSIONS

________________________________________________________________________________________________________________________________________________________________________________________________________________________________

phius phius
certified certified
rater verifier
PHASE I: 8 Hrs. ON DEMAND PHASE I: 8 Hrs. ON DEMAND
Phase IlI: 3 LIVE 3-hour SESSIONS Phase Il: 3 LIVE 3-hour SESSIONS
*Pre-Requisite: Must be an active RESNET HERS Rater *Pre-Requisite: Must be an active RESNET HERS Rater to earn the

Multifamily Designation



Phius CORE Prescriptive path workshop

Phius CORE Prescriptive path
workshop
4 Hours Total

-Program overview
-Deep dive into checklist
-Work on a sample project
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