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Case studies in advancing the single-family passive house market

Moderated Session (60 mins)

1- Introduction Presentation, John Loercher (5 mins)

2-Case 1: Eagle Rock, Passive to Positive — Andy Allwine (15 mins)

3-Case 2: Rachel Carson Ecovillage, Auros Group — Matt Bowers (15 mins)
4-Case 3: Flex House, Northeast Projects — John Loercher (15 mins)
5-Discussion + Q&A, (10 mins)

Learning Outcomes:

1. Expedite the process of certifying multiple single-family units within a development

2. Reduce the total cost/sq. foot of single-family homes to that seen in the multifamily market
3. Successfully prefabricate and construct entire communities of Phius certified buildings



Certification Growth Factors contributing to Multifamily adoption

- Better form factor - favorable building energy balance

- Proven to be only 2-5% above conventional costs

- Passive House included in QAPs across the country for LMI housing

- Updated buildings codes, stretch codes and local legislation (bottom-up approach)
- Incentives favor standardized, verifiable certifications

MULTIFAMILY AND SINGLEFAMILY PROJECTS
By percentage of certification, 2014 - 2023

100%-
. Multifamily Projects
______________________ Singlefamily Projects
7B%Y T e
SO I Y I [
25%
_

(Case studies in advancing the SF Passive House Market)

Quality AND Quantity

2014 2015




Let's make some waves

- Phius-certified single family homes make up about .02% of new construction in the US
- Custom, ‘'one-off' buildings have always been the focus, but not the way forward

- Retrofits are critical (new Revive program)

- We needs some accelerants in the single family market

230 Single Family Projects
?os of 2023)

1,019,495 New Single Family Projects
(2022 Census - Survey of Construction)
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Accelerants

Adoptable
Prescriptive

Customizable
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Alternative Construction Methods

- Prefabricated options - Modular and Panelized
- CNC fabrication
- Exciting new materials and products

Alternative Project Delivery Methods

- Integrated design development
- Design-build / Integrated Project Delivery
- Onsite training and certified professionals

Phius Protocols for Developments

- Phius offers ways to make certification for multiple
buildings easier by offering:

1. A site-source energy protocol

2. A cumulative project review process

Phius 2021 CORE Prescriptive Path

- Significantly reduced review timeline
-Prescriptiverequirementsforallbuildingcomponents
- Not as site-dependent as the performance path

Quality AND Quantity
(Case studies in advancing the SF Passive House Market)



Architect:  RODE Architects Architect:  Evolve EA

CPHC: Passive to Positive CPHC: Auros Group [ Northeast Projects
Builder: TBD Builder: Blueprint Robotics

17 Individual residences integrated with complete 35 Phius 2021 CORE certified housing units across
site design and targetting Phius ZERO certification 16 buildings in a walkable ecovillage.

Eagle Rock Rachel Carson Ecovillage
Stoughton, MA Pittsburgh, PA

Case Studies

Architect:  North River Architecture + planning
CPHC: Northeast Projects
Builder: North River Design + Build

An adaptive design tied to the Phius prescriptive
path, executed in a design-build-develope method

Flex House
Various sites, NY

Phius Certified
Integrated Design

Economy of Scale

Quality AND Quantity
(Case studies in advancing the SF Passive House Market)
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MICHAEL HINDLE, CPHC - Owner, Principal
michael@passivetopositive.com
240-431-1281

ANDY ALLWINE, AIA, CPHC
andy@passivetopositive.com

FASSIVE HOUSE

ALLIANCE

Quality and Quantity
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EAGLE ROCK

SINGLE FAMILY DEVELOPMENT - 3 BUILDING TYPES ACROSS 17 SITES

- <

CONSISTENCY OF CONSTRUCTION ACROSS BUILDING TYPES L8 T
Variety of building form aesthetic within standardization 2 RN ) A

{L o, = _,.-:-" i.'\: i .? e iy
PASSIVE HOUSE INTEGRATION [L e e,
Passive House consultants included from the beginning i
INTEGRATED DESIGN & CONSTRUCTION TEAM
Experienced architect & developer with immediate past project experience
INTEGRATED DESIGN BONUS! _ P "1

Low Embodied Carbon, Resilience
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Integrated Design
Team & Process

Early CPHC integration starting at site
planning

Passive House Experienced Developer
& Architectural team

Optimized site orientation determined
design for Passive measures




PUT THE PASSIVE BACK
IN PASSIVE HOUSE

Site Design Challenges

Variable Landscape per Site
Passive design w/o consistent site
shading

Site Orientation
All instances of the building are
oriented within 15° of south

Variable Topography per Site
Building forms reflect the ‘optimized
compromise’ between site topo and
solar orientation (stack house vs split
house)

Glazing Ratios & Shading
Reviews built into Architect’s design
process




EAGLE ROCK

MODELED ALL THREE HOUSES TO FEASIBILITY LEVEL TO DETERMINE WORST CASE SCENARIO

DESIGN TO THE WORST CASE SCENARIO

- Long Linear Layout

- Largest iICFA/Occupant

- Large Southern Glass Wall

- Architecturally open interiors — cathedral ceilings
- Hidden systems
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Building COMMUNITY

MORE THAN A DEVELOPMENT - PLACEMAKING
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Building COMMUNITY

MORE THAN A DEVELOPMENT - PLACEMAKING

SHARED DESIGN AESTHETIC
USONION CONCEPT

CONSERVATIC




Building COMMUNITY

MORE THAN A DEVELOPMENT - PLACEMAKING

SHARED DESIGN AESTHETIC
USONION CONCEPT
LOW-IMPACT ETHIC
N FIRST — DO NO HARM
RBON REDUCTION
HEALTH ANE
RESILIENT HOMES, RESILIENT COMME
SHARED RESOURCE
SHARED PURPOSE



michae
240-431-128

ANDY ALLWINE, AlA;
FASSIVE HOU

o B 5 5k
andy@passivetopositive.co e
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“There was once a town in the heart of
America where all life seemed to live in
harmony with its surroundings.”

. Joe Skibba, Depiction LLC
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Hachel Carson EcoVillage



Our design and construction team is experienced in integrated high-performance design for sustainability.

EcoVillage Design Team Integrated Design Process

evolveEA, architecture A multi-disciplinary collaborative process that
encompasses design, construction, operation, and

Fourth River Workers Guild, ecological construction
occupancy of a building over its lifecycle.

Larry Weaner Landscape Associates, natural landscape
cultivation The best method for realizing high performance buildings

Civil and Environmental Consultants, engineering and sustainable communities within a budget.
AUROS Group, CPHD/C, high performance building designers
Stefani Danes FAIA, project manager

evolveEA, Fourth River Workers Guild,  Civil & Environmental Consultants, AUROS Group,
architecture ecological construction civil engineering CPHD/C, building performance




35 homeownership units and a common house

Four building types

Three one-bedroom units (3)

Energy modeling was integrated into the design process.
Starting with early schematics, each design iteration was
tested and costed before proceeding to the next.

Hygrothermal modeling began during design
development and guided construction detailing.



Passive House (PHIUS) Criteria

Phius # Units Phase Azimuth H.Demand C.Demand H.Load C.Load Source

Targets: 8 5.2 5.5 2 5425

X1 2358 Design Cert 210 8.05 2.28 5.06 1.35 4907

X2 (prototype) 2064 Design Cert 181 7.33 3.32 4.93 1.75 4878

X3 2359 Design Cert 128 7.97 2 4.93 1.24 4870

Targets: 8.4 5.6 5.9 2.1 5175

Y1 (prototype) 2062 Design Cert 7.8 2.02 5.08 1.6 3793

P H I U S Y2 2360 Design Cert 232 8.39 1.31 5.17 1.25 3791
C e rt i fi Ca t i O n Y3 2361 Design Cert 232 8.39 1.22 5.16 1.19 3783
Y4 2362 Design Cert 174 8.38 1.45 5.18 1.29 3800

Y5 2363 Design Cert 254 8.39 1.16 5.16 1.14 3777

Y6 2364 Design Cert 238 8.09 1.3 5.11 1.25 3764

Y7 2365 Design Cert 290 8.24 1.24 5.13 1.19 3770

Y8 2366 Design Cert 266 8.09 1.22 5.09 1.19 3757

Targets: 8.3 5.6 5.9 2.1 4675

71 2367 Design Cert 185 7.67 1.94 5.25 1.63 3672

2 2368 Design Cert 203 7.72 1.95 5.26 1.64 3677

Z3 (prototype) 2063 Design Cert 7.27 2.45 5.02 1.84 3669

Z4 2369 Design Cert 262 7.78 2.58 533 1.89 3726




m———_, The buildings are panelized by Blueprint Robotics in their factory
in Baltimore MD with windows, ductwork, pipes, and wiring.

.:?\J:'Erﬂkﬂ BASE QF EXTERIOR WALL Images courtesy of Blueprint Robotics
B e



Offsite

Fabrication

Risk Reduction

Single point of contact for the most demanding areas of the
project’s scope.

Fully coordinated interfaces and conflict resolution, including
rough and finish, for:

* Framing and Envelope
e  Structural
*  Mechanical

e Plumbing

e Electrical

* Fire Protection
High Quality

e Factory installed windows/doors.

*  Precision manufacturing combining CNC machinery and
skilled craftsmanship.

e Cross Laminated Timber to replace traditional CMU cores
e Standard default to high quality materials
* QA/QC for PHI/PHIUS details, framing, and MEP

Sustainability
e Zero wood waste to landfills
* Material optimization

e Coordination and clash detection reduce change orders

Project is constructed directly from 3D model

-
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Images courtesy of Blueprint Robotics



Democratizing Building Data ﬂ—qJ_LIJﬂLI_rL

OPERATIONAL [ )
TECHNOLOGIES ﬂ

Buitding Automation Systems C1 - Physics-based simulation
SecurityFire Alarm ca co Cé C2 - Advanced Data Anahytics

EnergyWater Meters C3 - Visunilzation and GIS

AL Monitors 7 c8 e €4 - Digital Twins

Othes DATA
AGGREGATION
CB - Machine Leaming and
J.J.I"! fic o Il-\it":"i;r':j-'_- e

Smart —— — |

Building CONVERGED INDEPENDENT CAPABILITIES ... L
IT/OT/IT NETWORK DATA LAYER

Infrastructure
L—{ SMART BUILDING INFRASTRUCTURE J
l 0 @

I~ o C5-Foult Detection and Diagnostics
C6 - Condition-based Mantenancs
C7 - Computarized Maintenance

C- ' .!.'-,-.‘..'. aement Svstem

OWNERSHIP = SECURE OPEN TRANSPARENT




Controlling Your Building Data W

Generate Data Aggregate Data Manage Data
Power Meter Indoor Air Quality JACE Devices Time-Series Data Intake &
Monitor

Normalization

Data Storage Historian

BJ

Natural Gas Meter

Unified User Interface
-Visualization & GIS

Smart

Building

Infrastructure ? :z Use Cases
I¥ Data Analytics

-Decarbonization & CO2e Accounting

Potable Water Meter

Operationalize

Physics-based Simulation
-Monitoring-based Commissioning
-Whole-Building Decarbonization Plan




Minimum Viable Product

JACE Device
= $1,200
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Smart

Building \l,
Infrastructure BRI

4
_ \ Ephoca Heat Pump/ERV _—;__
- $250 LFa ] il 15400 %
State Heat Pump Water Heater = : =
T —— ——— {———
_131 {.1 an 1,851 0 & :-.u q] 7]

Ml Primary Source Electric

mwn LR 1,855 35 Lo

Indoor Air Quality
Monitor

= $400

Digital Twin
= $500 per year




For more information about Rachel Carson EcoVillage, please contact us.

Stefani Danes Matt Bowers
sdanes@cmu.edu Matthew.bowers@aurosgroup.com
412-441-2948 412.506.6777

www.RachelCarsonEcoVillage.org WWW.aurosgroup.com
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Scaling Up
Single Family
Residential
Design
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New York’s
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FLEXHOUSE I

1000 st
1 bedroom, 1 full bath

FLEXHOUSE II

1200 st
2 bedrooms with sleeping loft, 1
full bath

FLEXHOUSE IIT

2400 st
3-4 bedrooms, 3 full baths

FLEXHOUSE IV

2660 st
3-4 bedrooms with sleeping loft,
full baths

Custom Design

3

Quality AND Quantity
(Case studies in advancing the SF Passive House Market)



Scaling Up: FLEXHOUSEs and Custom Homes 2018-2024

Phius
Prescriptive
Path Projects

Phius
Performance
Path Projects

2018 2019 2020 2021 2022

2023

2024

Quality AND Quantity
(Case studies in advancing the SF Passive House Market)



Psst.

- _ N Certification is
First. | not a primary
Save +/- $50,000 in cost driver
design fees
/
" Then
Partial offset of +/-
$90k in Passive * Money goes to hard-costs,

House Add Costs
- _  not soft-costs

(Case studies in advancing the SF Passive House Market)
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Basten Farm North - Flexhouse III

Basten Farm South -

Quality AND Quantity

Flexhouse III

(Case studies in advancing the SF Passive House Market)
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Basten Farm North - Flexhouse III Stone Ridge, NY Basten Farm South - Flexhouse III Stone Ridge, NY

(Case studies in advancing the SF Passive House Market)
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Basten Farm South - Flexhouse III

Climate Zone 5A
iCFA 2,094 ft2

Prescriptive Path Target Actual
Building Enclosure Area 6,180 ft2 5,830 ft2
Window-to-Wall Ratio (WWR) <18% 18%
Fenestration U-Value (max) 0.17 0.17
Exterior Walls R-Value (min) 44 43
Roof/ceiling R-Value (min) 74 76.5
Slab R-Value (min) 22 52
ERV Efficiency (max) 720 W/cfm 468 W/cfm
ERV total duct length 26 ft 20 ft
Heat Pump Efficiency (min) 1.75 COP @ 5F 1.69 COP
15 SEER 18.4

LW s

s S

Basten Farm North - Flexhouse II

Climate Zone 5A
iCFA 2,287 ft2

Prescriptive Path Target Actual
Building Enclosure Area 6,550 ft2 6,424 ft2
Window-to-Wall Ratio (WWR) <18% 18%
Fenestration U-Value (max) 0.17 0.165
Exterior Walls R-Value (min)4l 43
Roof/ceiling R-Value (min) 72 73

Slab R-Value (min) 22 52

ERV Efficiency 720 W/cfm 468 W/cfm
ERV total duct length 27 ft 20 ft
Heat Pump Efficiency (min) 1.75 COP @ 5F 1.66 COP

15 SEER 17.8

(Case studies in advancing the SF Passive House Market)
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FRAMING CAVITY FILLED WITH
R-23 ROCKWOOL COMFORTBATT

(2) LAYERS OF 2" FOIL FACED
POLYISO RIGID CONTINUOUS
INSULATION, JOINTS STAGGERED
AND SECOND LAYER SEAMS
TAPED, SEE MANUFACTURER'S
SPECIFICATIONS FOR FASTENING

EXTERIOR WALL FRAMING AND
HEADER, SEE FRAMING S100 FOR
MORE INFORMATION

5/8" SHEETROCK WITH LEVEL 4
FINISH, PTD.

GREATSTUFF INSULATION IN R.O.
GAP

1/2" POLYISO INSULATION TO
OVER INSULATE WINDOWS, FILL
ALL OTHER VOID SPACE WITH
ROXUL AS NEEDED

# PLYWOOD BUCK ON ALL SIDES
OF WINDOWS FROM INTERIOR
FACE OF FRAMING TO EXTERIOR
FACE OF EXTERIOR INSULATION,
TAPED INTO ZIP SHEATHING, ALL
SEAMS TAPED WITH ZIP SYSTEM
TAPE LAYER ON EXTERIOR,
CORNERS TAPED TOGETHER
AND LEADING EDGE TAPED (USE
3M 8067). NOTE THAT R.O.
DIMENSIONS RE PROVIDED TO
THE INSIDE FACE OF BUCK.

SIGA IS 20, TAPE FROM INTERIOR
OF WINDOW TO PLYWOOD BUCK

== T
_/// %
7/
9%
_\\\ /F P
— i |g

I
|
\
A

/

/ 3M 8067 TAPE
/ CORAVENT SV-5 RAIN SCREEN

Prescriptive Certification - Design Stress Points

1X3 VERTICAL FURRING
STRIP @ 16" O.C., TYP.

—_
e 1" SIDING, STAIN COLOR TO BE

DETERMINED

T ZIP SHEATHING, ALL SEAMS

TAPED WITH ZIP SYSTEM TAPE

1X3 HORIZ. FURRING
STRIP @ 16" O.C.. TYP.

TAPE LAP FROM EXTERIOR FACE

OF POLYISO OVER 7" PLYWOQD
BUCK WITH 3M 8067

VENT

3" XPS INSULATION

SITE BENT GALVANIZED HEAD
FLASHING, SHIM AS NEEDED TO
SLOPE AWAY FROM BUILDING.
FLASHING TO EXTEND #" BEYOND
LENGTH OF HEAD TRIM AT EARS

\

~~—— CAULK BETWEEN FLASHING AND

WINDOW R.O.

—

FIRST FLOOR WINDOW HEAD DETAIL

©

SCALE: 3" = 1'-0"

|
i.j[
il

A

EXTERIOR FACE OF TRIM

3M 8067, SEE NOTE ABOUT BUCK
INSTALLATION AND TAPING

[

14" X 8 CEDAR RETURN,
FINISHED WITH PENOFIN RED
LABEL ON ALL SIX SIDES, CAULK
JOINT TO EXTERIOR CLADDING

N\ OF WINDOW

XPS INSULATION TO OVER
N INSULATE WINDOWS

SIGA FENTRUM IS 2, TAPE FROM
EXTERIOR OF WINDOW TO
PLYWOOD BUCK

\—— MSORA CLAD WINDOW,

ALUMINUM CLAD EXTERIOR,
WOOD INTERIOR

ALIGN OUTSIDE F.O.WINDOW
W/ F.O. SHEATHING

Air Source Heat Pump Efficiency
Minimum 1.75 COP at 5F

Problem: Hyperheat models’ efficiency too low, 1.66 & 1.69
COP at 5F

Solution: Waiver from Phius was necessary

Exterior Wall R-wvalue

Minimum R-44 for Basten Farm North, Checklist V2.1
Minimum R-41 for Basten Farm South, Checklist V2.6
Problem: Dense-pack cellulose insulation resulted in R-43
wall

Solution: Prescriptive Path offers UA Alternative

Net Zero Energy - Sizing Renewables
Problem: Prescriptive Path does not generate an estimate
of annual electrical usage

Solution: Recommend full coverage on south-facing roof
slopes

Glazing Area & Orientation

Problem: Designs exceed Prescriptive limit of total glazing
area - 33-37% vs 15% max

Solution: Adequate Exposure Diversity (AED) alternative
compliance

Limited Design Optimization

Problem: Prescriptive Path does not reward airtightness
above baseline (0.04 cfm/ft2)

Performance Path allows envelope and/or HVAC
modifications correlated with actual airtightness

Quality AND Quantity
(Case studies in advancing the SF Passive House Market)
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Toolkit for Scaling Up Single Family Passive House

Prescriptive Path Certification

Patternbook design offerings

Standard construction methods & materials
Simplified HVAC

Workforce training/Subcontractor buy-in

Passive House Wish List

More Phius Raters!

Restoration of incentive funding for single family
Homeowner buy-in for ductless mini-splits
Building code support for Passive House

Green Appraisals

Smaller mini-splits

North American window manufacturers

(Case studies in advancing the SF Passive House Market)

Quality AND Quantity
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Quality AND Quantity
(Case studies in advancing the SF Passive House Market)

Thank you. -
John Loercher, CPHC

John@NE—Projects.com,JLoerCrlwer@Phius.org NORTHEAST \ Q
Stephanie Bassler, RA, CPHC PROJECTS RET WV E R

stephanieldbassler—-architect.com
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ROOF UNDERLAYMENT (A*¥)

5/8" ZIP RED SHEATHING
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(Case studies in advancing the SF Passive House Market)
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