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Initial Curiosity

The Motivations:
e Demand for an easier entry point to Phius

e Need for time savings in the design and review process for
already established practitioners

e Observed patterning in our portfolios of work

Initial Questions:
e |sthere acase to be made for a multifamily prescriptive path?

e Are there trends across our multifamily passive buildings that could inform
a streamlined prescriptive standard?




Scope and Process

What this study is: What this study is not:

e A survey of practitioners and Phius staff to e A draft prescriptive path
understand interest in and concerns around

_ _ o e A lobbying effort to pressure Phius into
a multifamily prescriptive path

creating a prescriptive path
e An observational analysis of common traits

, , _ _ e A denunciation of energy modeling
across multifamily passive projects

e A set of initial recommendations based on
the above for future compliance path
updates




Performance Path

Phius Project Certification Timeline

Project Design Final

Feasibility egistered Certification Certification
Study Onsite Review

- J
Y

Energy Modeling Phius Design Review

& WuF sive V.3.5.0.1 732003 Somerville Broadw roduction\01 Modeling\WUFI Passive\1794_DESIGNCI &
File Input Options Database Help
D 85 | @ | 5o [Passive howse verieation < || EnglishiPIOuter dimensions/Phius CORE 2021 | Assign data File Home Insert Draw Pagelayout Formulas Data Review View Automate Help BLUEBEAM Acrobat
€ ﬁg‘;w :’mwehouse Residential General Assembly Surface K19 v S~ Case 1:Residential Phius 2024: To Be Reviewed
&£t Zone
=€} Visualized components Assigned assembly
A Component 1: Siab on Grade == Rl Foul Salecifon - A B C D E F | G H
wm Component 2: Slab at Elevator pit Roof- 7" poh Bove dockon OLT. 2907 database 1
A Component 3 Elevator pit walls e B R 2 Phius Design Feedback - V5.6 12/12/2025 02/06/2026
= Component4: Walls -X2. X5 Upper floors lap siding P = - —
[= Component5: Walls - X1, X6, X7 Upper floors e 3 WUFI® Passive Checklist Certifier Comments
1= Component 6: Walls - X3, X8 Metal stud at ground floor Al el Pl Lty (A Ner 4 Submitter Name:|Jeff Geisinger |Jeff Geisinger
= Component 7: Walls - X4 at CMU Insulated Infill Panel - Mapes R-6.33 6333 % Delete 5 CPHC Name:|Please confirm Confirmed. "
E Cc:"‘p""e":g a”::’ - ::g;l?‘m":"“‘"" . |_Roof- 9" polyiso above deck on CLT 6177 | Gacopy 6 | 104427 104427
mponent 9: Walls - stud at west ot line = 7 If none, please reply "n/a" Emily Fang Emily Fang
P . _Floor - suspended ceiling with 6" fiberglass batt 2056 (B Insert : 2
11 Component 10: Walls - Attached Zone at Transformer Nt 8 Secondary CPHC Phius ID:|" 119286 119286
= Component 11: Floor - F4 at Retail _Ceiling - HFO-blown CCSPF under concrete deck w/ 1.25" Ure-K. 39.111 Hayden Cantoni per 'P:
£ Component 12: Floor - F6 at Transformer Room after % . ier Name:| Please confirm & provide a letter of intent for this project. |See \6. LOI from Rater or Verifier folder.
=Bt _Door - Ceco Door Trio-E - R2.8 2778 Bl Project | Data B Proj LOI_260206"
= Component 14: Roof - R1 Main Roof _Wall- 8" CMU wi 3" HFO-blown CCSPF and furring_rev 15.034 10 Verifier Phius | 118427
~ _Wall - 6" metal stud w/ R-24 min wool, 3" semi-rigid mineral wool 26204 1 :| Please confirm project address See below: Ok, confirmed
= Component 16: Roof - R3 at Elevator overrun 12 Project Address: 1R Gurney Street 1R Gurney Street
I Component 17: Doors - Opaque 13 Building :|Boston Boston Boston
w g"'“W"e"‘lg g“‘""g“a““"ﬂ‘ﬁ’;’:" abore Door 4155 Inhomogenous layers 14 Massachusetts Massachusetts Massachusetts
I Component 19: Doors - Opaque Infil Pane a! i 15 Zip Code:|02120 02120 02120
Thermal resistance: 49.97 / 49.97 hr ft* °F/Btu (EN ISO 6946/ homogenous layers e Certhicate Criterad Ok, Phios CORE 2093 Ok Phius CORE 2024
Heat transfer coefficient (U-value): 0.02 Btu/hr ft* °F . Excellent and very well-documented submission. Please Please review commer
Additional notes from| - : o
Reviewer:|"e¥iew all comments below and reach out via email with yellow below. Only a fe
17 “lany i and revisions.
" Use WUFI month mean|
Thickness: 14.435 in General Calculation > Ok, checked Ok, checked
18 shading factors:
N Case 1: Residential Phi
Case Reviewed:| Case 1:Residential Phius 2024: To Be Reviewed oo L e
19 Reviewed
[[ @ | Data stateiresults @ |Show wamings | | P Calculate WUFI shading (control) | Version of WUFI Reviewed| . . aisioH
] 20 | S ki
l I w Eu- I [ [\ [N K hk Heating demand 2.75 kBtu/ftiyr | | | | | & 21 Heating Deman: 397 2.41 2
i D [t
| 22 : 2.46 267 2,
[ L tNF E r ] 1 ] Gooling demand: 2.82 KBu/ftyr J El | - | @ 2 Report: data current WUFI 346 3.66 3
. u". K‘ . Heating load 3.53 Btuthr ft . | | @ 24 & results Results : 252 2.74 2.
i 3 ¥ : g 25 4,261 4297 42
Coolingload 2.72 Btu/hr ft* [—— | @ 26 Site Energy: 20.18 2036 20
s v z 3 4 s ° 27 eoneral Selection:| Ok, set to ‘User Defined". Ok, set to 'User Define
Source energy 6979 yr ) . | | & 28 BOSTON LOGAN INT ARPT MA BOSTON LOGAN INT A
® e o e - e 29 Type:| Ok, set to User defined Ok, set to User defined
Site energy. 23.49 KBtu/ftyr ifamil
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PhiusCon 2026 What If? A Case for a Multifamily Prescriptive Path October 10, 2026 7



Single Family Prescriptive Path

Phius CORE Prescriptive 2021 Snapshot

Prescriptive Requirements Stat

¢1\" BOSTON LOGAN INTARP" v

: : ASHRAE (169-2021) Climate
Dimensional Zone o
e Compactness (envelope area to floor area ratio) and ICFA* (f12) 1500
bedroom density limits Number of Bedrooms* -
Number of Stories 2
*per dwelling unit
Thermal Envelope
e Envelope: component limits or UA calculation 1.1.2 | ICFA divided by Number of Bedrooms Maximum Limit 2
PY NO thermal br|dg|ng / R_‘IO everywhere (Calculated Value based on Inputs) OK, Meets Limit 375 ft2
3 Compactness

e Blower door test limit of 0.04 CFM/sf of enclosure

3.1.1 | Envelope Area Maximum
(Maximum Envelope to Floor Area Ratio) 3.33
Mechanlcal Systems 4 Solar Protection
V t l t ff . . . 4.1.1 | Whole Window SHGC Maximum
o entitation efricie nCy minimums 4.4.1 | Projection Factor for Fixed Overhangs Minimum
o Heating/cooling COP minimums 5 Thermal Enclosure
P N o) fOSS | l fu e l com b u St | on 5.1.1a| Fenestration / Openings Maximum Whole U-Value (BTU/h.ft2.°F)
. 5.1.1b| Walls & Overhang Floors - Effective R-value Minimum Effective R-Value (ft2.°F.h/BTU)
® DO m eSt IC H Ot Wate I E N E RGY STA R U E F or E F 5.1.1c| Roofs / Cellings Minimum Effective R-Value (ft2.°F.h/BTU)
. Whole Slab Foundations, Below-Grade Walls,
¢ Laundry and appllances based on EN ERGY STAR 5.1.1d |Floors Minimum Effective R-Value (ft2.°F.h/BTU)
PY nghtlng E N E RGY STAR tOp quartile of Conditioned Basements & Crawl Spaces
) Cellings of Unconditioned Basements or
5.1.1e Crawl Minimum Effective R-Value (ft2.°F.h/BTU)
Spaces & Pier and Beam Floors




Survey

Overview and Goals
Reviewers
Single Family Professionals

MA Multifamily Professionals




Who We Surveyed

Survey

Phius Review Staff

phius

WEST

MIDWEST NORTHEAST
2 [ 5
. _af

Y
SOUTH "“ ;7

O ¢
'

Professionals with
Prescriptive Path Experience
(Single Family)

CPHCs in Massachusetts
(Multifamily)

Goals

Assumptions

Respondents

Understand experience with
prescriptive path review

|dentify time-consuming aspects

of MF project review

e Hear pros/cons of existing
prescriptive path

Reviewers + practitioners (SF) would find prescriptive faster/easier

10 reviewers

8 out of 30

(Two non-CPHCs)

e |dentify pros/cons of performance
path process

e (Gauge interest in potential MF
prescriptive path

Multifamily CPHCs would have varied
interest in a MF prescriptive path

36 out of 70




Reviewer Survey

Rounds of review for design certification

1-2 rounds 2-3 rounds 3-4rounds 4-5rounds | don’t know

| N |

Single Family
Prescriptive

Single Family
Performance

'
\
1

Multifamily
Performance

0% 25% 50% 75% 100%

Review tasks according to amount of time spent
(Multifamily projects)

Takes significant review time Takes little review time

M5 4 3 2 I

Modeled enclosure components

Modeled MEP systems

Modeled thermal bridges

Modeled geometry

Drawing set

External calculators/tools

Dimensional takeoffs

Supporting documentation

Internal Phius coordination

External submitter coordination

| | |
0% 25% 50% 75% 100%
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Reviewer Survey -Things We Heard

Inherent to any multifamily certification path

b
The review time for all of these
[performance path] items is highly
variable and dependent on CPHC
organization and experience level.
7)
fé

Enclosure, component, and system
review take the longest because
larger projects have more details,
components, and systems to review.

77

Note: Any emphasis in the respondents’ quotes were added by presenters




Reviewer Survey -Things We Heard

Note: Any emphasis in the respondents’ quotes were added by presenters

Thermal bridge models submitted by CPHCs

‘é Thermal bridge review is a complete
crapshoot most of the time. It often
takes nearly as long to review a
thermal bridge calculation as it would
to run the analysis myself.

fé

Some teams provide 20+ TB
calculations which takes an
abundance of time to review...

77

77




Single Family Survey

Reasons professionals recommend Phius Prescriptive over Phius Performance

B Very Important Somewhat Important Not Important [ Don't Agree

No modeling required

fé

Provides definitive design guidance
The Prescriptive method simplifies the
certification process... and makes entry into
doing a PH certified project easier for those
on the fence.

Fewer certification risks

Simpler certification process

Shortens design cert timeline

77

Easier if new to passive buildings

Reduces soft costs

fé

Lower chance of re-designing

Since we were new and there is only one
certified consultant in our state, prescriptive
seemed like the best choice.

Certification > optimization

Further reduces long-term costs

77

Reduces hard costs

Familiarity w/ prescriptive path

0% 25% 50% 75% 100%
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Single Family Survey

Reasons professionals recommend Phius Performance over Phius Prescriptive

B Very Important Somewhat Important Not Important [ Don't Agree

More design flexibility

More trade-offs
N Prescriptive path is good for basic shapes
Quantifiable results . oy g .
and simple buildings. Anything else should
Phius ZERO certification g0 for performance.
Further reduces long-term costs - ’ ’
Less stringent airtightness limit
L billable SOW for CPHC '
areer DIabie S Ter LR = ...At ~4,000 ft2 of wall area that's $3,720
Familiarity w/ performance path - savings in just 1" of insulation.... You stack a
few simple equations like that and it's very
Reduces hard costs - easy to justify performance path.
Easier design iteration _ ’ ’

0% 25% 50% 75% 100%
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Massachusetts Multifamily CPHC Survey

Valuable aspects of Performance Path

Comparing options quickly in WUFI

Engaging in trade-offs

fé

Explaining w/ quantifiable results

Owners want to meet the requirements at
the lowest cost and modeling and expertise
lterating a design from early on are invaluable in achieving that goal.

Accounting for project-specific traits

Providing validation w/ models ’ ’

Calculating WUFI ouputs

Learning sustainability strategies

None of these are valuable

PhiusCon 2026 What If? A Case for a Multifamily Prescriptive Path October 10,2026 16



Massachusetts Multifamily CPHC Survey

Time-consuming aspects of Performance Path

Submission/review timeline

Cross-disciplinary coordination

Collecting/organizing documentation

Energy modeling

Re-designing for compliance

Thermal bridge modeling

Calculators

Drawing takeoffs

Lack of design guidance

None of these are time-consuming

S —

0

10

15

fé

Only real annoyance is being asked to analyze
conditions or provide additional detail on a model
where it clearly isn't going to move the needle
and the model is comfortably below the targets.

7)
bé
The level of scrutiny on minute details these
days is proving to be exhausting for both us,
the design team and the construction team.
44

20




Massachusetts Multifamily CPHC Survey

Interest in a multifamily prescriptive path

Very Interested Somewhat Not Interested | need more info
Intererted

All respondents’ interestina
prescriptive MF path

fé

| do think that small [multifamily] buildings...
could greatly benefit from a prescriptive

- pathway as long as it is not overly prescriptive
and conservative.

- »

0% 25% 50% 75% 100%

Only architects’/engineers’
interest in a prescriptive MF path

All respondents’ perceived client
interest in a prescriptive MF path

PhiusCon 2026 What If? A Case for a Multifamily Prescriptive Path October 10,2026 18



Massachusetts Multifamily CPHC Survey

Concerns over a multifamily prescriptive path

B Very Concerned | Somewhat Concerned [ Not Concerned

Reduced trade-offs

fé

Too conservative systems

The risk with any Prescriptive approach is
they tend to be more conservative than a
modeled pathway...

Reduced design flexibility

No quantifiable results ’ ’

More stringent airtightness limit ‘ ‘

Increased costs, esp. hard costs

| really don't want to see our creativity and
freedom constrained.

No source zero validation

77

Reduced billable SOW for CPHCs

0% 25% 50% 75% 100%
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Massachusetts Multifamily CPHC Survey

Suggestions we heard

L
Regardless of whether a prescriptive path is introduced, | believe

there should be changes made to the performance process to
reduce uncertainty, time, and cost.

77




Massachusetts Multifamily CPHC Survey

Suggestions we heard

fé

A prescriptive approach to
[thermal bridge] mitigation
would be welcomed as it would
reduce modeling time and
uncertainty.

77

fé

I'd like to see an effort to
develop a standardized set of
assembly derations to develop
a "worst-case” WUFI model...

77

fé

A standard TB library that can
be used for modeling would be
great...

77




Survey-What We Found

Confirmed SF prescriptive path is faster and simpler
e Prescriptive path reduces review rounds

e Prescriptive path provides an easier point of entry due to no modeling
requirements and definitive design guidance

e Prescriptive path is more limiting and may not promote design optimization
Confirmed some interest for a MF prescriptive path, esp. smaller buildings

e Concerns over prescriptive path being limiting and disallowing design optimization
Existing performance path could be streamlined

e Many multifamily CPHCs suggested ways to reduce modeling time in current
performance path

Thermal bridge submissions can take a disproportionate amount of review time




Project Analysis

Initial assumptions: Our pattern of regular Phius-compliant
strategies could lead to prescriptive guidelines

Project selection
Methodology
Analysis

e Envelope
e Thermal bridging
e MEP systems




Project Selection

Number of Projects 25
| Architect (Utile / PCA) 60% / 40%
/f\ f<\ l/\ M Weather station (Boston Logan / Other MA) 68% / 32%
- | ! ' .'l kg?” Cert. status (Design Certified / Certified) 68% / 32%
Market sector 72% /12% / 16%

Type V (Affordable / Market Rate / Mixed Income)
Low Rise (3 to 4 stories) Phius standard (2018, 2021, 2024) 16% / 48% / 36%
% of projects within 5% buffer of Space 24%

Conditioning metric (any)

% of projects within 5% buffer of Source 36%

Energy metric (excl. solar)

Type V over | All Type Il

\ 2 | P
. { ‘

g | 1
f $ ‘ |

S ST 1

N { ; | _."’.'
l g ’
1 \\_/ -
(‘/ i ; >
Ny % ; } {8

Type Il over | Type | (Tower)

Podium Mid Rise (5 to 7 stories) High Rise




How We Collected Data

WUFI Passive and THERM models, calculators

Construction drawings and architectural knowledge of projects

ve V.3.5.0.1 Z:\2003 Somerville Broadwa

(8 WUFI
File Input Options Database Help

) Z ld @ scope Passive house verification

30 Production\01 Modeling\WUFI Passive

&-fR PH case: Passive house: Residential
:ﬁ Zone 1
-ﬁ Visualized components

Component 1: Slab on Grade
Component 2: Slab at Elevator pit
Component 3: Elevator pit walls
Component 4: Walls -X2, X5 Upper floors lap siding
Component 5: Walls - X1, X6, X7 Upper floors
Component 6: Walls - X3, X8 Metal stud at ground floor
Component 7: Walls - X4 at CMU
Component 8: Walls - X10-X14 at west lot line
Component 9: Walls - X15 Metal stud at west lot line
[ Component 10: Walls - Attached Zone at Transformer
...= Component 11: Floor - F4 at Retail
Component 12: Floor - F6 at Transformer Room
.= Component 13: Soffit
...7™ Component 14: Roof - R1 Main Roof
-
----- ™ Component 16: Roof - R3 at Elevator overrun
--]_ Component 17: Doors - Opaque

-1l Component 18: Doors - Opaque at Retail
-]~ Component 19: Doors - Opaque Infill Panel above Door 418-E

LhL bk

4]

B

g
b4

&

,
L

£3)

‘s O

> %

\1794_DESIGNCERT_2022.08.10.mwp
10 WALNUT
STREET
English/IP/Outer dimensions/Phius CORE 2021 = Assign data ® BEOOKLIE 013G
AsTRORITY
General Assembly Surface g 2
e
Assigned assembly sl !l‘tl l. e
Name R [hr & *F/Btu] Select from Edit - =%
- database P«
_Roof - 7" polyiso above deckon CLT 4997 SAMOES CONSUILTANTS. G
o .
Available assemblies z Ao A ”
L ey
_Wall - 3-5/8" LGMF with fiberglass batt 8.503 ] New = mu
Insulated Infill Panel - Mapes R-6.33 6.333 & Delete i A
Roof - 9" polyiso above deck on CLT 61.77 <2 Copy S
_Floor - suspended ceiling with 6” fiberglass batt 20.56 2 Insert e
~
_Ceiling - HFO-blown CCSPF under concrete deck w/ 1.25" Ure-K 39.111 Hewfineert =
: after v WAL ASSOCATES, WC
_Door - Ceco Door Trio-E - R2.8 2778 .
_Wall - 8" CMU wi/ 3" HFO-blown CCSPF and furring_rev 15.034
_Wall - 6" metal stud w/ R-24 min wool, 3" semi-rigid mineral wool 26.204
Inhomogenous layers
Thermal resistance: 49.97/ 49.97 hr ft* °F/Btu (EN ISO 6946 / homogenous layerd
Heat transfer coefficient (U-value): 0.02 Btu/hr ft*°F
Thickness: 14.435 in
O Data state/results @ [Show wamings] I P Calculate WUFI shading (control) ]
Heating demand: 2.75 kBtu/ft3yr # [ | V
0 1 2 3 4 5 4 7 g E]
Cooling demand: 2.82 kBtu/ftiyr # [ | l v
0 1 2 3 4 5 [ 7 g E]
Heating load: 3.53 Btu/hr ft? #J ’ | v
0 1 2 2 4 5 [
Cooling load: 2.72 Btu/hr ft? —— | | v
0 1 2 E] 4 5 6
Source energy 6,979 kWh/Person yr | — | &
0 2000 4000 6000 8000 0000
L 4
Site energy: 23.49 kBtu/ftyr * QLA LA LA A FASUBUIA DAL LAAL T LR, R 1A DL A6.00 i
0 a7 833 125 16.67 2082 25 t

+ MA multifamily CPHC survey responses on envelope
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Above Grade Walls (Wood Construction)

100% 2x6 Studs
Insulation type % of projects
Continuous Insulation*
Mineral wool 72%
Polyiso board 16% : <
Insulated sheathing 12% '

*Depths varied from 2” to 3”

Cavity Insulation

.......................

Blown fibrous insulation 72% F—— — =

(cellulose or fiberglass) -

Batt insulation 24% 1 >< . ,)(\
!

(mineral wool or fiberglass)

Empty 4%




Above Grade Walls - Effective R-values

Wood Framed Walls Only

45

40

35

30

25

20

15

10

Low rise (8)

Max

Median — ©

Min

8 75th percentile

5 —— Mean

i’ 25th percentile
Mid rise (16)

Note: The single high rise has been excluded for clarity, unless otherwise noted

Overall Wall

Area-weighted across all wall construction types

45
40
35 T
30 :
X
25 7
20
.
15
_ o Survey
Low rise (8) Mid rise (16) responses (32)
10
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Windows

Punched Windows % of projects
uPVC, triple-glazed (median U-0.16) 96%
Fiberglass, triple-glazed 4%

Storefront*

Aluminum, double-glazed (median U-0.39) 68%
Aluminum, triple-glazed (curtain wall) 4%
Fiberglass, triple-glazed 4%

*Storefront only represented an average of 2% of the
overall glazing on our projects

Solar Heat Gain Coefficient (SHGC)

SHGC (median at center-of-glass: 0.39)




Windows

Punched Window U-value Ranges Window-to-Wall Ratio (WWR) Ranges
Area-weighted across operable and fixed
0.25 35%
30%
| T
25% o
15%
0.1
10%
0.05
5%
. o Survey , L Survey
Low rise (8) Mid rise (16) responses (32) Low rise (8) Mid rise (16) responses (32)
0 0%
fé Y

Punched window U values seem fairly standardized across all projects
— Multifamily survey respondent

Note: Any outliers for survey responses have been removed for clarity, unless otherwise noted




Horizontal Assemblies

Roofs % of projects
Polyiso above deck (5” to 117)* 100%
Hybrid rigid above, batt or spray below 20%
*Median fastener deration was 13.9% (mild steel) for v2021

and newer projects, vs. 35% default deration

Slabs
Rigid insulation under slab on grade (2” to 57) 88%
Foam glass aggregate under slab 12%

Floors over garage
CCSPF against deck w/ cellulose spray 56%
EPS concrete sandwich 28%

Mineral wool under trusses

8%

104" 112"

10"AVG




Horizontal Assemblies -Effective R-values

Roof

80
70
60
50
40
30
20

10

Low rise (8)

Mid rise (16)

Survey
responses (32)

Slab

80
70
60
50
40
30
20

10

Survey

Low rise (8) Mid rise (16) responses (32)

Exterior Floor

80

70

60

50

40

30

20

10

Low rise (3) Mid rise (16)
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Compactness Ratio

Enclosure Area / Interior Conditioned Floor Area (iCFA)

o
\,ﬁ
Enclosure /iCFA =1.26 Enclosure /iCFA =1.00 Enclosure /iCFA = 0.69
Smaller projects Larger projects

More surface area to floor area Less surface area to floor area




Area-Weighted U-Values (Pre-Thermal Bridging)

Vertical U-value v. Compactness Whole Building U-value v. Compactness

Walls and glazing

Compactness (Envelope Area / iCFA)

Smaller projects Larger projects

Low rise Mid rise Hich rise Low rise Mid rise High rise
® - 8 ® o o ® -
(8 buildings) (16 buildings) (1 building) (8 buildings) (16 buildings) (1 building)
0.100 0.100
®
S
o 0075 ~ i — 7§ 0.075
- & ! 1
© © = @
= ) i J o1y
o & £ '
= o ® 2 s °
2  0.050 a 0.050 —
g % & @ S
() L
?é’ =
o o0
z 0.025 c 0.025
2
I
0.000 0.000
1.30 1.20 1.10 1.00 0.90 0.80 0.70 1.30 1.20 1.10 1.00 0.90 0.80 0.70

Compactness (Envelope Area / iCFA)

Smaller projects Larger projects




Thermal Bridges

Perimeter % of projects
Foundation at slab edge 88% - >
Door sill 16%
Ambient
Steel beam at soffit 36%
Steel at exterior wall 28%
Steel column to beam 28%
Steel beam at garage 28%
Concrete deck to podium 12%
Balcony connection 8%

Interior Footing

Steel column at interior footing 40% o >

Bearing wall at interior wall footing 20%
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Thermal Bridges - Foundation Wall at Slab Edge

SO TESVRAT RS WOV S JCMALANT DEV
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. e g
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E . » - . v e . .
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Rigid insulation position Outside (48%) Combined (33%) Inside (19%)

Wall framing above Wood (3) Metal (7) Wood (3) Metal (3) Wood (2) Metal (2)

Psi-value median 0.02 0.03 0.03 0.12 0.04 0.36
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Thermal Bridges - Foundation

Weighted Average Perimeter Psi-values

BTU/ (hr - ft - °F)
0.6
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Door sill

Below grade
garage

Below grade
garage

Low rise (8)

Mid rise (16)

% of Annual Transmission Losses from Foundation TB’s
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Thermal Bridges

Impact of Thermal Bridges on All Projects Effect of Garage on Thermal Bridging
% of annual transmission losses % of annual transmission losses
18% 20% _ o
Brick relieving . Brickrelieving
o—— angles 18% angles
16% 9
¢ | 0
149%, 16%
— Above garage
4 14%
12% e
12%
10% = Curtain wall
10% gaskets °
8% (high rise)
8%
6%
6%
4% Below grade 4%
garage S
Continuous =
2% wall footing = 2% 2
O% % G- 0% _SL
Perimeter (25) Interior footing (25) Ambient (25) No garage (14) Above garage (11)

Note: Results include data from the single high rise
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Mechanical Equipment
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ERV Configuration % of projects
Outside, Centralized 92%
Inside, Individual 8%

Heating/Cooling
ASHP, VRF 60%
ASHP, 1:1 Split 36%
Condenser loop w/ WSHP 4%

Water Heating
Central HPWH 48%
Central Gas 36%
Individual Elec. Resistance 12%

Individual HPWH

4%

4
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Energy Recovery Ventilation

Sensible Recovery Efficiency Electric Efficiency (W/cfm)
100% 1.6
95% 1.4
90% 1.2
85% : 1 o
[ % 2
80% —— 0.8 9
75% 0.6
70% 0.4
65% 0.2
Low rise (8) Mid rise (16) Low rise (8) Mid rise (16)
60% 0
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Water Heating
Source Energy Buffers (Before Renewables) by DHW System

30%
25%

20%

15%

10%

Electric resistance DHW usually needs PV. yy

5% — Multifamily survey respondent

0%

Source Energy Certification Limit

-5%

-10%

Natural gas Electric resistance Electric heat pump
(9) (3) (13)

Note: Results include data from the single high rise
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Project Analysis-What We Found

Project scale matters

e Low rise projects had commonalities for walls, window-to-wall ratio,
and foundation psi values

e Enclosure U-factors trend with project scale (even though horizontal
assembly performance varied)

e All projects shared consistency in some things, e.g. glazing and
ventilation performance

Some thermal bridges matter more than others

e Foundation TB’s contribute relatively little to overall enclosure
transmission losses

e Projects w/ garages had more varied thermal bridging and impact on
overall performance

Water heating system often determines Source Energy buffer

e Gasor ER DHW closer to Source Energy limits




Where We Go from Here




What We Learned

Initial assumptions

What we learned

Survey

Practitioners (SF) + reviewers would find
prescriptive faster/easier

Multifamily CPHCs interest in prescriptive

Confirmed assumptions about time savings

Universal concern over prescriptive being
too limiting

Many multifamily CPHCs suggested ways to
streamline the current performance path

Project Analysis

Our pattern of regular Phius-compliant strategies
could lead to prescriptive guidelines

Project scale matters

Some things we have to model have much
more impact than others




What We Learned

Prescriptive Performance

Early design guidance Decision-making freedom

Low barrier to entry More in-depth CPHC involvement
Shorter certification timeline Customization and trade-offs

)
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Two Opportunities

Prescriptive Performance

Early desigh guidance Decision-making freedom

Low barrier to entry More in-depth CPHC involvement
Shorter certification timeline Middle Ground Customization and trade-offs

Incremental Expansion of the Streamlining the Multifamily

Prescriptive Option Performance Path

e Start with smaller buildings, where there e Targeted simplifications of existing modeling
IS need for easier entry to Phius and review process

e Avoid overly conservative limits, e Standardized details based on expanded

incorporate sliding scale project research
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Future Multifamily Prescriptive Option

Smaller multifamily / missing middle housing

Vermont Homes
for All Toolkit

A '‘Design & Do’ Toolkit for Small-scale Home Builders,
Investors, and Community Leaders

7~ VERMONT

AGENCY OF COMMERCE & COMMUNITY DEVELOPMENT
DEPT. OF HOUSING & COMMUNITY DEVELOPMENT
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Streamlining the Multifamily Performance Path

v (@ Foundation to Wall, 1310-A | Pk X + 4 Ask Gemini = a
€ > C % phiusorg/1310-A Q % & work

o

Foundation to Wall, 1310-A

Basalt, Colorado

ASHRAE CLIMATE ZONE

' * - Cool - Dry

1310-A Hatch View

1310-A Material View 1310-A Isotherm View

=
a
=
-
o
-
—

PhiusCon 2026
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Initial Recommendations

Incremental Streamlining
Expansion of the  the Performance
Component Recommendation Prescriptive Path  Path

Consider smaller multifamily eligibility for prescriptive

Put enclosure performance limits on a sliding scale (e.g. compactness) and

Enclosure maintain UA trade-off
Conduct further study of certified projects in comparable climates to avoid
overly conservative limits
Expand detail library to include pre-approved foundation thermal bridges,
assembly derations

Thermal bridges

Projects with garages may need potential scope limitation, further study

Electric Resistance DHW may need potential scope limitation or PV
tradeoff, along with further study

Mechanical systems
Calibrate ventilation and other system performance limits based on further
project study




Thank You!

Jeff Geisinger Darius Luo DiIAnn Tufts
geisinger@utiledesign.com luo@utiledesign.com dtufts@pcadesign.com




