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Presentation Outline

Case Study: Scranton Passive House
Design and construction

1. The use of Perlite under a slab foundation
2. Our experience with testing, failure, and remediation of leaky OSB

3. An affordable Passive House loT monitoring system
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MILFORD, PA

Birthplace of the American
Conservation Movement

CLIMATE ZONE 5

\ 4

6400 HDD
600 CDD
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THE
SCRANTON
PASSIVE HOUSE




SCRANTON PASSIVE HOUSE
Design Program

1. A simple, functional, and beautiful
home for family of 4

2. A sustainable and energy efficient
home

3. A construction budget of $150 per
square foot

Katie, Christie, Amanda, and Declan View of Scranton Breaker 1836

COPYRIGHT 2015 RICHARD PEDRANTI ARCHITECT, PC



SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE
Design 1 Design 2
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SCRANTON PASSIVE HOUSE

Southeast view of the Scranton Passive House

www.Sscrantonpassivehouse.com

COPYRIGHT 2015 RICHARD PEDRANTI ARCHITECT, PC



SCRANTON PASSIVE HOUSE

Site Plan
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SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE

Optimized building morphology

<€ Compact building form

Mechanical core
Simple ventilation layout

P
\ Efficient DHW piping

Careful placement of auxiliary heating / cooling

Careful window placement and sizes

A

Optimized solar orientation
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SCRANTON PASSIVE HOUSE

/ Service core

Auxiliary

Heating and
cooling \I ............. 5

First Floor Plan
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SCRANTON PASSIVE HOUSE

/ Service core

Second Floor Plan
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SCRANTON PASSIVE HOUSE

East Elevation West Elevation

Elevations ] )
North Elevation South Elevation
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SCRANTON PASSIVE HOUSE

e 1,773 TFA
 0.32 surface area to volume

SKW PV to * 14% glazing
/ Net Zero * 47% south glazing

-R=86
-R=62
*R=76
PASSIVE HOUSE METRICS
Heat Demand 4.16 kBTU/(ft2yr)
Heat Load 2.48 kBTU/(ft2hr)

Primary energy 31.4 kBTU/(ft2yr)
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SCRANTON PASSIVE HOUSE

Installing 12" EPS foam over gravel setting bed
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SCRANTON PASSIVE HOUSE

Formwork in place ready to pour concrete floor slab over 8” perlite and 12” of EPS Type 9 foam
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SCRANTON PASSIVE HOUSE

Mining perlite rock

Forms of perlite
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SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE

R-value = 3.7 per inch

Thermal conductivity at 75F
0.27-0.41 BTUin/hFT2F
0.04-0.06 W/mK
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SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE

Pennsylvania Perlite Perlite Institute

www.pennperlite.com www.perlite.org
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SCRANTON PASSIVE HOUSE

Pouring concrete floor slab over 8” perlite and 12” of EPS Type 9 foam
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SCRANTON PASSIVE HOUSE

Homeowners Christie and Declan with contractor Rob Ciervo
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SCRANTON PASSIVE HOUSE

2x4 OVE structural frame
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SCRANTON PASSIVE HOUSE

Happy homeowners Christie and Declan
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SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE

Why this wall?

|s a proven Passive House wall assembly
High R value

Uses conventional methods and materials
Has an excellent vapor profile

All 4 control layers are continuous and clear
Cellulose is hygroscopic

Cellulose is cheap

Cellulose has low embodied energy

The primary air seal is rigid and protected
Includes a service cavity

|s thermal bridge free

Allows for Duclos method testing
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SCRANTON PASSIVE HOUSE

OSB sheathing over 2x4 structural frame with entry door opening
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SCRANTON PASSIVE HOUSE

Setting raised heel roof trusses
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SCRANTON PASSIVE HOUSE

Duclose Method

TEST 1

Initial test after slab/wall/ceiling close in

Target benchmark
< 10,000 CF
10,000 — 20,000 CF
20,000 - 30,000 CF
>40,000 CF

TEST 2

Second air test after window and door installation

.25 ACH50
.20 ACH50
.15 ACH50
.10 ACHS50

Target benchmark
< 10,000 CF

10,000 — 20,000 CF
20,000 - 30,000 CF
>40,000 CF

TEST 3

Third air test after MEP installation

Target benchmark
< 10,000 CF

10,000 — 20,000 CF
20,000 - 30,000 CF
>40,000 CF

45 ACH50
.40 ACH50
.35 ACH50
.30 ACH50

.60 ACH50
.55 ACH50
.50 ACH50
45 ACH50

Mike Duclose

DEAP Energy Group
Newton, MA
www.deapgroup.com

Prior to windows and door cutouts

Prior to exterior or interior insulation

Prior to exterior or interior insulation
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SCRANTON PASSIVE HOUSE

Sheathed and ready for blower door test #1
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SCRANTON PASSIVE HOUSE

Richard Pedranti, architect and Pete Vargo, PHIUS+ energy rater performing initial blower door test
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SCRANTON PASSIVE HOUSE

| eakage areas during blower door Test #1

< » Second floor top plate / ceiling
\ « Second floor headers

* Missed field nails

* Mechanical penetrations

1.15 ACH@50Pa
reduced to

0.93 ACH@50Pa
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SCRANTON PASSIVE HOUSE

Preparing to positive test exterior after failed negative pressure test
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SCRANTON PASSIVE HOUSE

Preparing positive pressure balloon test #1 on OSB panel and seam taped with SIGA wigluv
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SCRANTON PASSIVE HOUSE

Ballooning of polyethylene over OSB during positive pressure test #1
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SCRANTON PASSIVE HOUSE

PHIUS + rater Pete Vargo - “I was right, we have leaky OSB”
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SCRANTON PASSIVE HOUSE

Owner, Declan Mulhall and PHIUS + rater, Pete Vargo during balloon test #2 over OSB panel only

COPYRIGHT 2015 RICHARD PEDRANTI ARCHITECT, PC



SCRANTON PASSIVE HOUSE

Balloon test #2 over OSB panel only
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SCRANTON PASSIVE HOUSE

Air leakage Solutions

Concerns

 Needs to be 100% effective
« Cost effective

 Has a warranty

« Labor friendly

« Compatible with SIGA wigluv

Liquid applied

* Prosoco R-Guard Cat 5

« Dow Corning Defendair 200
 BASF Enershield

« Elastormeric paint

Membranes
* Pro Clima DA menbrane
+ SIGA Majpell 5
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SCRANTON PASSIVE HOUSE

Installing SIGA Majpell 5 on exterior
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SCRANTON PASSIVE HOUSE

Richard Pedranti, architect and Pete Vargo, PHIUS+ energy rater performing initial blower door test
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SCRANTON PASSIVE HOUSE

Second blower door test with first window installed
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SCRANTON PASSIVE HOUSE

WEYERHAUSER

MADE IN USA

APA

RATED SHEATHING

24/16

SIZED FOR SPACING
EXPOSURE 1
THICKNESS 0.418

537 (Elkin,NC)

PS2-10

HUD-UM-40C
7/16 CATEGORY
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SCRANTON PASSIVE HOUSE

Taping window interior

South windows Completed window installation
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SCRANTON PASSIVE HOUSE

ERV

DHW

ASHP

Transfer grill to
\«<— bedrooms for
cooling
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SCRANTON PASSIVE HOUSE Renewaire EV200 ERV

ERV

Mitsubishi DHW

MSZ-FHO9NA
MUZ-FHO9NA
9,000BTU/h GE Geospring
HWHP
AS HP 50 gallon
2.9EF
Transfer grill to
'«<— bedrooms for Not ducted
cooling 700 CF required for
operation

$1,000
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SCRANTON PASSIVE HOUSE

Renewaire EV200 ERV

HVI Certified

Static plate heat and humidity transfer
Can be mounted in any orientation

Merv 8 filter

At 157 watts produces 181CFM and 78%
Intermittent operation

Measured 0.93 W/CFM

Cost $1,450 (unit, filters, and controls)

Honeywell EARD motorized damper

ERV single speed fan and Mitsubishi heat exchange core

Intermittent ventilation

Required = 94 CFM
Measured = 160 CFM
94/160 = 58%

Runtime = 60% or
40min/hr
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SCRANTON PASSIVE HOUSE

Northwest view of TJI insulation cavities
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SCRANTON PASSIVE HOUSE

COPYRIGHT 2015 RICHARD PEDRANTI ARCHITECT, PC



SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE

COPYRIGHT 2015 RICHARD PEDRANTI ARCHITECT, PC



SCRANTON PASSIVE HOUSE
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Scranton Passive House Duclose method test chart

0.93 failed OSB @ ® Duclose

®
. e ® Tested

— : 1=0.15

+ 5 .

Test 1 Test 2 Test 3 Final
Sheathed box Windows Mechanicals PHIUS certification
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SCRANTON PASSIVE HOUSE

Lessons learned

1. Based on our experience, OSB is nor a
reliable air control layer. We are specifying ZIP
sheathing as the air control layer on all ongoing
and future projects.

2. The Duclose method is a very effective
approach to assuring high levels of air tightness.
It's also effective in teaching about air tight
concepts to builders and stakeholders.

3. Perlite is a cost effective and easy to use sub
slab insulation.

4. With carefully optimized design, it is possible
to build an affordable Passive House in our
region.
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SCRANTON PASSIVE HOUSE

Passive House cloud-based monitoring system
* Do it yourself
* Arduino based

« $300 +/- The cloud
B AWS
Writing \ Table of data
Temperature and /
humidity sensors
Reading —
v

Scranton PHlot

PHIlot — Passive house Internet of Things www.scrantonpassivehousedata.com
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SCRANTON PASSIVE HOUSE

Passive House cloud-based monitoring system

* Do it yourself
* Arduino based LCD Readout ——

« $300 +/-

Internet

| | |

12V Power Mega 2560 Shield Temperature and
humidity sensor
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SCRANTON PASSIVE HOUSE

assive House cloud-based monitoring system

All PHIUS
projects shou Writing The cloud
e PHloT AWS

Table of data

PR3
.
.

— Reading

PHIUS PHilot’'s PHIloT dashboard
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WYLIE WOODS PASSIVE HOUSE

South view of the Wylie Woods Passive House
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WYLIE WOODS PASSIVE HOUSE

South west view of the Wylie Woods Passive House
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KEFFER PASSIVE HOUSE

South view of the Keffer Passive House
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KEFFER PASSIVE HOUSE
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KEFFER PASSIVE HOUSE

Gravel setting bed 12” of EPS under slab foam

Pouring slab over perlite and EPS foam Completed slab with plumbing in place
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KEFFER PASSIVE HOUSE

First floor 2x4 framing at 24” O.C. First floor framing at entry

Northwest view of ZIP sheathing over 2x4 frame Southeast view of ZIP sheathing over 2x4 frame
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KEFFER PASSIVE HOUSE
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KEFFER PASSIVE HOUSE
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KEFFER PASSIVE HOUSE
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KEFFER PASSIVE HOUSE
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KEFFER PASSIVE HOUSE

Bill Case and his crew, Pat, Bill, Drew, and Chris
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SCRANTON PASSIVE HOUSE
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SCRANTON PASSIVE HOUSE
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RICHARD PEDRANTI ARCHITECT

129 Sawkill Avenue
Milford, PA 18337

(570) 296-0466

www.richardpedranti.com
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