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FLEXHOUSE I
1000 sf
1 bedroom, 1 full bath

FLEXHOUSE II

1200 sf

2 bedrooms with sleeping loft, 1
full bath

e o

FLEXHOUSE III
2400 sf
3-4 bedrooms, 3 full baths

FLEXHOUSE IV

2880 sf

3-4 bedrooms with sleeping loft, 3
full baths

7

Custom Design




Scaling Up: FLEXHOUSEs and Custom Homes 2018-2024
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Project Costs: Flexhouse vs Custom Design

Design Fee [ Construction Cost

$1,500,000

$1,000,000

$500,000

$0

Custom Design

Project Type

Flexhouse

First:
Save +/- $50,000 in
design fees

Psst:
Certification is
not a primary
cost driver

Cost of Passive House: Prescriptive vs Performance

B Phius Certification

$1,250,000

$1,000,000

$750,000

$500,000

$250,000

$0

Prescriptive

Then:
Partial offset of +/-
$90k in Passive
House Add Costs

[ Passive House Adds [ Base Building - IRC

Performance

Certification Path



1 ROOF/CEILING - R 76.5
standing seam metal roof,
sheathing, manufactured
trusses, 22" loose cellulose fill
insulation, zip sheathing at
ceiling
WALL - R43.2
wood siding, strapping for
ventilated rainscreen, 4"
polyiso insulation, zip wall
sheathing, 2x6 framing with
dense-packed cellulose
insulation
FLOOR - R 36
concrete slab, vapor barrier, 8"
rigid insulation
AIRTIGHT ASSEMBLIES
TRIPLE-PANE WINDOWS
& DOORS
BALAN VENTILATION
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BASTEN FARM FLEXHOUSE IIl NORTH
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First Floor \ First Floor

Basten Farm North - Flexhouse III Stone Ridge, NY Basten Farm South - Flexhouse III Stone
Ridge, NY



Phius CORE Prescriptive Certification Snapshot

Phius CORE Prescriptive 2021 Snapshot Phius CORE Prescriptive 2021 Snapshot

Phius CORE Prescriptive 2021 Snapshot

State state State
ciy | Gty | city
ASHRAE (189-2021) Climate Zone ASHRAE (189-2021) Climate Zone ASHRAE (189-2021) Climate Zona
ICFA® (1) ICFA™ (1) ICFA® (1)
Number of Bedrooms® 3 Number of Bedrooms® Number of Bedrooms®
Number of Stories. 2 Number of Stories 2 Number of Stories 2
“per e e “por amating ot per dwesing Lt
General General 1 General
ICFA divided by Number of Bedrooms Maximum Limit e IE ICFA divided by Number of Bedrooms Masimum Limi 900 e m ICFA divided by Number of Bedrooms "
(Calcutated Value based on fnputs) OK, Mests Limit 2 (Calculated Value based on inpuls) OK, Meets Li " (Caleutated Value based on nputs) [

3 Compactness

3.1.1 | Envelope Area

(Maximum Envelope to Floor Area Flatio)
4 Solar Protection

Winole Window SHGC
Projection Factor for Fixed Overhangs

5 Thermal Enclosure

3 Compactness

fi2 4—_ 311 | Envelope Area

(Maximum Envelope to Floor Area atio)

Maximum 1t ‘_
295
4  Solar Protection
411 | Wnole Window SHGC
241 | Projection Factor for Fixed Overhangs

5 Thermal Enclosure

3 Compactness
Envelope Area
(Maximum Envelope o Floor Area Ratio)

4 Solar Protection
Winole Window SHGC Maxmum
Projection Factor for Fixed Overhangs Minimum

5 Thermal Enclosure

[51.13] Fenestration / Openings: M Whola U-Valus (BTUMAEF) 5.1.18] Fenestration / Openings Maxmumn Whoe U-Valve ETURIF) [61.1a] Fenestration / Gpenings 28 BTUNIEF)
m Walls & Overhang Floors - Effective R-value Minimum Effective R-Value (2.°F WBTU) 5.1.1b| Walls & Overhang Floors - Effective R-value Minimum Elective R-value (1% °F WBTU) Wialls & Overhang Floors - Effective R-value Minimum Effective R-Value (R -FhBTU)
| 8:1.1¢ | Roofs  Ceilings Minimum Eftective A-Value (H2.“FH/BTU) 5.1.1¢| Roofs / Ceilings Minimum ENective F-Vislue (E“F/BTU) [81.1¢ | Roofs  Celings Minimum Effective F-Value | (K2 *FhBTU)

Whole Slab Foundations, Below-Grade Walls, Fioors Whole Slab Foundations, Below-Grade Walls, Floors " £.1.14| ¥¥hola Siab Foundations. Below-Grade Walls, Floors - Efiactivs ik (K FRBTU)

& T lives F- Vil *FhB 1. He - . a linimum ive e | )
SA4d) ) Conditioned Basements & Craw! Spaces Hanimum Efective f-Value (FSFAVBTU) 8314 1 Conditioned Basements & Crawi Spaces Minimum Efectrve B Value (EFRETL) of Conditioned Basements & Crawl Spaces
i " - " Cailings of Uncondiioned Basements or Crawl ) .
Ceilings of Unconditioned Basements or Crawl i Efective F-Value eEnETY) 5.1.1a| Celings of Uncanditoned Basements or Grawi Minimum Efective FiValoe (S HETY) Spaces & Pior i B Foors Minimum Eflective A-vialue, (2. FRBTU)

Spaces & Pier and Beam Floors Spaces & Pier and Beam Floors

6 Moisture Risk Limitation 6 Moisture Risk Limitation

Fenostation Condensaion Ressanca [r— ]

7 Mechanical Ventilation
7.2 | Sensible Recovery Efficiency, Heating Mode Manimum
7.22 | Total Recovery Efficiency, Cooling Mode Mnimum
7.2.55 | Total Length of Fresh Air Ducts to Qulside Maximum n<_

8 Mechanical Systems.

B T e —— Winimum COP @ 57
roe Heal Pump v
o= ST "

Basten Farm North - Flexhouse III Basten Farm South - Flexhouse III Flexhouse III in Houston

Moisture Risk Limitation
[ (2.1 Fenesiration Condensation Resistance
7 Mechanical Ventilation

6.2.1 | Fenestration Condensation Resistance
7 Mechanical Ventilation

Sensible Recovery Efficiency, Heating Mode
Total Recovery Efficiency, Cooling Mode
Total Length of Fresh Air Ducts 1o Outside

Sensibie Recovery Efficiency, Heating Mode Winirun
Tolal Recovery Effciency, Cooing Mode Minmum
Total Langth of Fresh Air Ducts to Outside Maximum

Mechanical Systems

Minimum HSPF
Minimum SEER

Minimum COP @ 5F

ol Air Source Heat Pump Minimum SEER




Basten Farm North -
Climate Zone 5A
iCFA 2,287 ft2

Prescriptive Path

Building Enclosure Area
Window-to-Wall Ratio (WWR)
Fenestration U-Value (max)
Exterior Walls R-Value (min)
Roof/ceiling R-Value (min)
Slab R-Value (min)

ERV Efficiency

ERV total duct length

Heat Pump Efficiency (min)

o

ot b = 4 ¥
TeE o L
vt et o R o s

e

Flexhouse

720 W/cfm

27 ft

1.75 COP @ 5F
15 SEER

III

Actual
6,424 ft2
18%

0.165

468 W/cfm
20 ft
1.66 COP
17.8

Basten Farm South -
Climate Zone 5A
iCFA 2,094 ft2

Prescriptive Path

Building Enclosure Area
Window-to-Wall Ratio (WWR)
Fenestration U-Value (max)
Exterior Walls R-Value (min)
Roof/ceiling R-Value (min)
Slab R-Value (min)

ERV Efficiency (max)

ERV total duct length

Heat Pump Efficiency (min)

Flexhouse

Target
6,180 ft2
<18%

0.17

44

74

22

720 W/cfm
26 ft
1.75 COP @ 5F
15 SEER

III

Actual
5,830 ft2
18%

0.17

43

76.5

52

468 W/cfm
20 ft
1.69 cop
18.4




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 5100 FOR
MORE INFORMATION

578" SHEETROCK WITH LEVEL 4
FINISH, PTD.

/)

GREATSTUFF INSULATION IN RO, ——
GAP

Prescriptive Certification - Design Stress Points

1X3 VERTICAL FURRING
STRIP @ 16" 0.C., TYP.
——

1" SIDING, STAIN COLOR TO BE
DETERMINED
[T 2 sHEATHING, ALL SEAS

TAPED WITH ZIP SYSTEM TAPE

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

TAPE LAP FROM EXTERIOR FACE

OF POLYISO OVER ¥ PLYWOOD
BUCK WITH 311 8067

/ 30 8067 TAPE
GORAVENT SV-5 RAIN SCREEN
/_ VENT
# XPS INSULATION
/_ SITE BENT GALVANIZED HEAD
FLASHING, SHIM AS NEEDED TO
SLOPE AWAY FROM BUILDING.
FLASHING TO EXTEND 3 BEYOND
LENGTH OF HEAD TRIM AT EARS

112" POLYISO INSULATION TO ——
OVER INSULATE WINDOWS, FILL
ALL OTHER VOID SPACE WITH
ROXUL AS NEEDED

# PLYWOOD BUCK ON ALL SIDES —
OF WINDOWS FROM INTERICR
FACE OF FRAMING TO EXTERICR
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
31 8067). NOTE THAT R.O.
DIMENSIONS RE PROVIDED TO
THE INSIDE FACE OF BUCK.
SIGA IS 20, TAPE FROM INTERIOR ——|
OF WINDOW TO PLYWGOD BUCK

WINDOW R.O.

FIRST FLOOR WINDOW HEAD DETAIL
1 SCALE: 37 = 10"

| ™~—— GAULK BETWEEN FLASHING AND
EXTERIOR FAGE OF TRIM

™ ama0s7, see noTE ABOUT BUCK
INSTALLATION AND TAPING

~— 13 X 8 CEDAR RETURN,

FINISHED WITH PENOFIN RED
LABEL ON ALL SIX SIDES, CAULK
JOINT TO EXTERIOR CLADDING

I 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,
WOQD INTERIOR

ALIGN OUTSIDE F.O.WINDOW
Wi 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-value

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 HYAC
modifications correlated with actual airtightness




Toolkit for Scaling Up Single Family Passive House
e  Prescriptive Path Certification
Patternbook design offerings
Standard construction methods & materials
Simplified HVAC
Workforce training/Subcontractor buy-in

/
Architect — f’
CPHC
Phius

Sample Project Timeline - Performance path (Phius+ 2018)
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Phius

Project Timeline: Case 01, GC Residence - Prescriptive path (2021 Phius CORE)

Passive House Wish List

e  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




Thank you.

Stephanie Bassler, RA, CPHC
stephanie@bassler-architect.com
WWwW.nriverarchitecture.com




