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Lessons Learned

Two Passive House Case Studies for New and Retrofi

Pittsburgh

ing in

Affordable Senior Hous

Laura Nettleton * Rebecca Griffith



LESSONS FROM PITTSBURGH

Two Passive House Retrofits

Morningside Crossing Glassport Retirement Residence



THREE BUILDINGS IN ONE

Morningside
° New Wing 1897 School 1929 Addition
Crossing  waferrmm
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THREE BUILDINGS IN ONE

Morningside
CI'OSSiIlg New Wing

SR e JANCEY S:REET 20°
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SWAN ALLEY - 20" aooimon ABOVE










MORNINGSIDE CROSSING Morningside Crossing:
Walls Three Walls

AIRSPACE

-
=
<
S
)
<
-
e
X
[WE]

1897 1929 2018



1897 Wall

MORNINGSIDE CROSSING

Walls

& AIR BARRIER

W 57 SPRAY FOAM

B GYPSUM BOARD
B EXISTING WALL

B METAL STUDS
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MORNINGSIDE CROSSING

Walls

1929 wall

ID

AIRSPACE

OUTSIDE

{

HE N

GYPSUM BOARD
6” METAL STUDS
ZIP SHEATHING
& AIR BARRIER
4" POLYISO
FURRING

EXT. CLADDING



MORNINGSIDE CROSSING

Walls

2018 Wall

INSIDE

OUTSIDE

GYPSUM BOARD
2x6 STUDS

GLASS BATT INSUL
ZIP SHEATHING

& AIR BARRIER

2" POLYISO

EXT. CLADDING
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Aun,graz Location Readings PRc

Duguesne University, Rockwell Hall

GRAPH AVERAGE DATA CALENDAR (BETA) REPORT (BETA
Location Average
Graph Settings

PM25 G0O0I @ Duquesne University, Rockwell Hall @ 301 30th Street, Pitrsbuigh, PA GMT-02.00 Amevioa/New_York
TOTAL VOC
PM10
TEMPERATURE

HUMIDITY

Tuesday, Apnl 17, 1630

© Duguesne University, Rockwell Hall 425 ppm







TWO BUILDINGS IN ONE New Wing Existing School

Glassport
Retirement
Residence
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GLASSPORT GYM AREA WALL

Need for New Wall

1. Contractor wanted plumb surface for
insulation attachment.

2. Contractor concerned about air sealing
uneven wall surface.

3. Existing wall contained holes and
protrusions.

4. Two plaster walls not in same plane.




GLASSPORT GYM AREA WALL

Demolition
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GLASSPORT GYM AREA WALL

Demolition
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GLASSPORT GYM AREA WALL

Demolition
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GLASSPORT GYM AREA WALL

Evolution: Original Concept

E6

EXTERIOR

« CLADDING PER ELEVATIONS

EXTERIOR WALL

CLADDING OVER

EXISTING WALL W/ INSUL

EXISTING WALL

INTERIOR

« 1x4 TREATED WOOD FURRING ( FASTEN THRU TO NAILER )

AT EXPOSED FASTENER CLADDING, PROVIDE SECOND

( PERPENDICULAR ) LAYER OF FURRING
« 6" TYPE Il EXPANDED POLYSTYRENE RIGID INSULATION ( EPS )

R-4.2 PERINCH ( R-25.5 MIN.) / INSTALLED IN OVERLAPPING LAYERS
« 2x4 TREATED WOOD NAILER ATTACHED TO EXISTING WALL

« SELF-ADHERED WATER-RESISTIVE BARRIER ( AIR-BARRIER,VAPOR-PERMEABLE )
« EXISTING CONSTRUCTION

Building assembly description

on?

Assembly no.

01ud E6 (Existing Wall w/ 6" Ext. Insulation)

Interior insulati

h

Heat transmission resistance [hr.ft>.F/BTU]

Orientation of building element§ interior Ry 0.74

Adjacent to 1-Outdoor air |

exterior Rse: 0.23

Area section 1 R perinch  Area section 2 (optional) R perinch Area section 3 (optional) R per inch

Thickness [in]

EPS Type II 4.20

4.50

EPS Type II 4.20 2x4 Nailer 16" o.c. 1.28

1.50

Existing Masonry 0.21

16.00

Percentage of sec. 1 Percentage of sec. 2

Total

Percentage of sec. 3

22.00

27.9

U-value supplement§ R-value:

BTU/hr.ft*.°F

hr.ft2.°F/BTU




GLASSPORT GYM AREA WALL

Evolution: New Concept

EXTERIOR

E6"
- CLADDING PER ELEVATIONS
A O - 1x4 TREATED WOOD FURRING ( FASTEN THRU TO NAILER )
gggg:gg SAELFLZ R R a R OEERREra! BEAEE 4" AT EXPOSED FASTENER/LADDING, PROVIDE SECOND
EXISTING '.A.ALL..;.,,NSUL R e T : \. (PERPENDICULAR ) LAYER OF FURRING
= ks - & TYPE Il EXPANDED POWYSTYRENE RIGID INSULATION ( EPS )
R-4.2 PER INCH { R-2%5 MIN.) / INSTALLED IN OVERLAPPING LAYERS

STIVE BARRIER ( AIR-BARRIER . VAPOR-PERMEABLE

EXISTING WALL . 2x4 WOOD STUDS @ 16" O.C.  BRACE TO EXISTING WALL @ 48" VERT /HORIIZ. )

« AIR GAP FROM EXISTING WALL CONSTRUCTION AS NECESSARY TO ALLOW VERTICAL/PLUMB WALL

Assembly no. Building assembly description Interior insulation?
02ud 'E6-REVISED (Existing Wall w/ Cavity Framing/Insulation & 4" Ext. Insulation) ' | ‘

Heat transmission resistance [hr.ft>.F/BTU]

Orientation of building elementg

Area section 1 R perinch  Area section 2 (optional) R perinch Area section 3 (optional) R per inch Thickness [in]
EPS Type II 4.20 4.00

Plywood 4.20 0.50
Mineral Wool Batt 4.00 2x4 stud 16" o.c. . 3.50

Existing Masonry 0.21 16.00

Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

| 24.00

U-value supplement R-value:| 33.7 |hr.fti°F/BTU




GLASSPORT GYM AREA WALL

New Wall




GLASSPORT GYM AREA WALL

New Wall




GLASSPORT GYM AREA WALL

New Wall




MORNINGSIDE INTERSECTING WALLS

Existing Conditions
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MORNINGSIDE INTERSECTING WALLS

New Plan

UNIT C.5BF
848 NSF
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MORNINGSIDE INTERSECTING WALLS

Ideal Con

ditions

w
[+
“
o
=
—]

[~
W)
=
o
&

-~
Q
)




1897 Wall

MORNINGSIDE INTERSECTING WALLS

Our Approach
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MORNINGSIDE INTERSECTING WALLS

Our Approach

1. ‘Sleeve’ insulation and air barrier on either
side of existing masonry bearing walls.




MORNINGSIDE INTERSECTING WALLS

Solutlons. Exterlor Walls
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MORNINGSIDE INTERSECTING WALLS

Our Approach

NEW ROOFING AND SHEATHING
OVER EXISTING ROOF STRUCTURE

BLOMN IN ATTIC INSULATION

STRUCTURE & CHIMNEYS THAT PENETRATE ) R AT IN TG

ATTIC INSULATION - 27 MIN. SPRAY FOAM TO » ‘I A N

107-0" ABOVE TOP OF SURROUNDING SPRAY CONTINUE OVER TOP OF EXISTING

FOAM. SEAL @ AIR BARRIER PENETRATIONS ===y MASONRY KNEEWALLS IN ATTIC
WITH LIQUID FLASHING

CORRIDOR i f LIQUID FLASHING CONT AROUND
EXISTING WINDOW OPENING.
CONNECT TO AIR BARRIER
(INTERIOR SPRAY FOAM LAYER ),
’ INSULATE INTERIOR PERIMETER
s e — OF EXISTING WINDOW OPENING
? UNDERNEATH NEW FINISHISILL

——]
2 f EXTEND INTERIOR ASSEMBELY TO
; UNDERSIDE OF EXISTING
CORRIDOR STRUCTURE. REPAIRIREPLACE
PLASTER CEILING { REMQVED FOR
ACCESS |, EXTEND WALL SPRAY
FOAM INSULATION HORIZONTALLY
2 ALONG FACE OF EXISTING FLOOR

—— > STRUCTURE [ MIN. 36 )

3 e
UNIT CORRIDOR ) UNIT
i 2 MOISTURE-RESISTANT CAVITY
INSULATION BELO'A WINDOW SILL
e&sa@no LEVEL 1 HEIGHT ( CONT. ), TYPICAL @
JUNDLEVEL

|
0 -7 112 ST T TrTTioiTriiiloiiiriEiiiiriiiiaicoex. Tiiiraiiriisones TTIT 01 Tr 1T T IIT1 3T 1101131033 0130 1355117 GROUND LEVEL EXTERIOR WALLS

TYPICAL @ INTERIOR EXISTING MASONRY WALS TO REMAIN: NEW EXTERIOR WATERPROOFING &
EXTEND SLAB AIR/VAPOR BARRIER ONTO FACE OF WALL DRAINAGE SYSTEM (ADD-ALTERNATE} AT
MIN. 6" AND SEAL TO EXISTING MATERIAL EXISTING FOUNDATION WALLS, TYPICAL
COMNECT WALL AND SLAB
INSULATIGNS AND WALL AIR BARRIERS

AIR BARRIER DIAGRAM -
RENOVATION




SEssammanaas R & //E ,_l—-L— BELOW GRADE EXTERIOR
[SEEIFIFSIATETIEITIISEIES] - % ] j_|
isiaiiiipefiniiiiniiiiiog ey / = T
e, —— e 2 7 Z, =y INTERIOR BELOW GRADE
S VR BTN ROOF STRUCTURE Pyt / = |—‘
T T I ; Irialotets = —  NOTE: USE PAPERLESS GWB @ BASEMENT FOR
o - — 7 - - — > - - BLOWS N ATTIC INSULATION A___________; / / : — j MOISTURE CONTROL
TITICAL DETAATE M1 XHTW ""f" 2 SPRAY FOAU INSULATION 1N ATTIC E - - — - / =|| [ —=
e e AL ST P ASTER CEANG il F e =11 cis7masoNRY FOUNDATION WALL
o S g/ |\ ) MO OESRASRATT By / 7 S
WITH LIGUID FLASHING - : A W it / 5 / = =
oo AR - &l |l—
AR WL = = AIR BARRIER (HFO CC SPF)
ke _,, | =iy // :j: ‘ AL
e, ‘na)  ama A g | = 3
By // % : g—/s—_ UNDERSLAB AIR BARRIER (CONTINUQOUS VAPOR
IDOR UNIT ‘ Eﬁ.s,-Txl:‘"r}.\'?::;g.cgg\ff‘:uuo E —:—:—:—:— /// 2 v / é]_l——l——‘_ BARR|ER, ALL EDGES AND JOINTS TAPED)
(RSP FOAULATR [Fa ] == | /// %7 —— AIR BARRIER JOINT: ADHERE VAPOR BARRIER TO
E;g;;;:;ﬁgﬂ\“?jzrﬁ Al NN ESETLLE ; ; 4 / — ’ MASONRY WALL CONTINUQUSLY. HFO CC SPF TO
T N | = oo / 31——| ‘4 DIRECTLY ADJOIN/ LAP VAPOR BARRIER
i A / :l_.j T
ExTev0 WTEROASSEURLY To | 1} —e— BELOW GRADE WATERPROOFING AND
IDOR uNIT SRR REPRRREACE 5 DRAINAGE (ALTERNATE)
Arﬁr.E:[crExEI.L‘:c! :ftr lh 3-3:\:_“ =r
R | / IE
- e 3fm,n;::; .wfl‘r:.‘- . ¢ ;
e el WOSSTURE-RESISTANT CAVITY /////
I\_Sl..l ATION BELOW 'I\I_NI'J.‘.W L / /
GROUND LEVEL EXTERIOR MALLS wr ~a—<—— EXIST FOOTING (APPX, UNVERIFIED)

TYFICAL § INTERIOR EXSTING MASONRY WALS T0 REMAN L NEW EXTEROR WATERFROOFNG A
EXTERD SLAS ARNVAPOR BARRER ONTO FACE OF WALl DRANAGE SYSTEN (ADD-ALTERNATE) AT

MIN &' AND SEAL TO SXSTING MATERIAL EXISTING FOUNDATION WALLS, TYPICAL

S 1 BASE OF EXTERIOR WALL

SCALE: 1 142" =1"-0"




MORNINGSIDE INTERSECTING WALLS

Existing Condltlons
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MORNINGSIDE INTERSECTING WALLS

Solutions: Underslab
iy i
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MORNINGSIDE INTERSECTING WALLS

Solution: Underslab

e
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FoAM

TYPICAL MSULATE ALL EXISTING ROOF ™
STRUCTURE & CHIMNEYS THAT PENETRATE ™
ATTIC INSULATION - " MIN. SPRAY FCAM TO
100" ABOVE TOP OF SURROUNDING SPRAY
SEAL () AR BARRIER PENETRATIONS
1D FLASHING

NEW ROCFING AND SREATHNG
OVER EXISTING ROOF STRUCTURE

BLOWS N ATTIC INSULATION

T GPRAY FOAU INSULATION IN ATTIC

AROVE EXSTING PLASTER CEILING

CONTINUE OVER TOP OF EXISTING
- WASONRY KNEEWALLS M ATTIC

é

-

' LIUID FLASIMNG CONT ARGUND
EXSTING WRDOW DPENING
CONNECT TO AR BARRIER
| NTERIOR SPRAY FOAM LAYER |
INSULATE INTERIOR PERIMETER
OF EXISTING WINDOW DPENNG
LMNDERNEATH NEW FINISHSLL

EXTERD INTERIOS ASSEMELY TO
UNDERSIDE OF EXISTING
STRUCTURE. REPARREPLACE
PLASTER CELNG | RENOVED FOR
ACCESS | EXTEND WALL SPRAY
FOAM INSLLATION RORIZONTALLY

ALOND FACE OF EXETING FLOOR

: |
]

IDOR |} UNIT
]
i
L
i

IDOR i UNIT
i
-,
S D

RIDOR  |! TRASH/ UNIT

: :ERV

TYFICAL § INTERIOR EXSTING MASONRY WALS T0 REMAN
EXTERD SLAS ARNVAPOR BARRER ONTO FACE OF WALl

MIN &' AND SEAL TO SXSTING MATERIAL

STRUCTLRE (MaN 387 )

4
AR 0

MCESTURE-RESISTANT CAVITY
- INSULATION BELOW WINDOW SILL

] HEIGHT ( CONT, | TYPCAL 3
GROURD LEVEL EXTERIOR WALLS

1

I‘ A3 10
NEW EXTERIOR WATERPROOFNG &

DRANAGE SYSTEN (ADD-ALTERNATE) AT

EXISTING FOUNDATION WALLS, TYPICAL

CONNECT WALL AND 5LEE
INSULATIONS AND WALL AR BARRIERS

[E1]
[Fs ]

[E1]

WALL AT INTERMEDIATE FLOOR

SET STUD WALL ON SUBFLOOR ON SLEEPERS TO
PROVIDE THERMAL BREAK

EXIST MASONRY WALL

AIR BARRIER (HFO CC SPF)

EXIST CONCRETE FLOOR

EXIST CONCRETE JOIST ON CURVED STL
STRONGBACK

EXTEND AIR BARRIER (HFO CC SPF) 5' ALONG
FLOOR UNDERSIDE, ENCAPSULATE JOISTS AND
STL STRONGBACKS

| THERMALLY BROKEN SUPPORT AS REQUIRED -

NO MTL STUD CONNECTION TO SLAB OR
MASONRY WALL

PATCH EXISTING PLASTER AND LATH CEILING AS
REQUIRED AFTER SPF INSTALLATION ON FLOOR
STRUCTURE ABOVE

AIR BARRIER (HFO CC SPF)

SCALE: 11/2"=1'-0"



MORNINGSIDE INTERSECTING WALLS

Existing Conditions




MORNINGSIDE INTERSECTING WALLS




MORNINGSIDE INTERSECTING WALLS

Solutlons : Wall to Celhng




MORNINGSIDE INTERSECTING WALLS

Solutlons : Wall to Ceiling
/ ./




TYMCAL NEULATE ALL EXISTING ROOF
STRUCTURE & CHINNEYS THAT PENETRATE
ATTIC INSULATION - I© MUK SPRAY FOAM TO

V0" ABOVE TOP OF SURRCUNDING SPRAY
FOAM SEAL @ AR BARSRIER PENETRATIONS

WTH LIGJID FLASHING

- WASONRY KNE

: |
]
IDOR |} UNIT
]
i .
- L G
= 5
| Elr—g
; il
IDOR i UNIT I|
| @
!
S D .
miooR |1 TRasu i~ ] .- UNIT
' 1ERV -
! 1 ’ N Fa -

TYFICAL § INTERIOR EXSTING MASONRY WALS T0 REMAN
EXTERD SLAS ARNVAPOR BARRER ONTO FACE OF WALl
MIN &' AND SEAL TO SXSTING MATERIAL

NEW ROCFING AND SREATHNG
OVER EXISTING ROOF STRUCTURE

BLOWS N ATTIC INSULATION

T GFRAY FOAU NS JLATION (N ATTIC
ABOVE EXETING PLASTER CELING
CONTINUE OVER TOP OF EXISTING
EWALLS M ATTIC

LIUID FLASIMNG CONT ARGUND
EXSTING WRDOW DPENING
CONNECT TO AR BARRIER

| NTERIOR SPRAY FOAM LAYER |
INSULATE INTERIOR PERIMETER
OF EXISTING WINDOW DPENNG
LMNDERNEATH NEW FINISHSLL

EXTEND INTERIOS ASSEMELY TD
UNDERSIDE OF EXISTING
STRUCTURE. REPARREPLACE
PLASTER CELING | RENQVED FOR
ACCESS | EXTEND WALL SPRAY
FOAM INSLLATION RORIZONTALLY
ALOND FACE OF EXETING FLOOR
STRUCTLRE (MaN 387 )

4
AR 0

WOSTURE-RESISTANT CAVITY
INSULATION BELOW WINDOW SILL
HEIGHT ( CONT, | TYPICAL @
GROUND LEVEL EXTERIOR WALLS

1

I‘ A3 10
NEW EXTERIOR WATERPROOFNG &

STEN (ADO-ALTERNATE) AT
EXISTING FOUNDATION WALLS, TYPICAL
CONNECT WALL AND 5LAE

INSULATIONS AND WALL AR BARRIERS

WNTZRICR

MNEW ASPHALT SUKGLE ROJF

LW SHUATHARG DN CXESTING STOLL
FURLIN:

EXETING STEEL STRUCTURE

EVALUATE AND REBULDEXIETIHG
GUITER STILCTUNE AKD e L e
PATCH AND FEPNNT CORNCE

EXTERKIR

EXETING NASONRY WALL

AlR BERRIZR 0 OC 5°F)

EXSTMASTER ANI LATH CEILAC

3 TOP OF EXISTING WALL

SCALE: 1127 = 1'r




MORNINGSIDE THERMAL BREAK

Steel to Steel




MORNINGSIDE THERMAL BREAK

Steel to Steel
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TYPICAL MSULATE ALL EXISTING ROOF ™
STRUCTURE & CHIUNEYS THAT PENETRATE ™
ATTIC INSULATION - " MIN. SPRAY FCAM TO
100" ABOVE TOP OF SURROUNDING SPRAY
FOAM SEAL ) AR BARRIER PENETRATIONS
WITH LIGUID FLASHING

UNIT

UNIT

TYFICAL § INTERIOR EXSTING MASONRY WALS T0 REMAN
EXTERD SLAS ARNVAPOR BARRER ONTO FACE OF WALl
MIN &' AND SEAL TO SXSTING MATERIAL

UNIT

NEW ROCFING AND SREATHNG
OVER EXISTING ROOF STRUCTURE

BLOWS N ATTIC INSULATION

T GPRAY FOAU INSULATION IN ATTIC

ABOVE EXETING PLASTER CELING
CONTINUE OVER TOP OF EXISTING

- WASONRY KNEEWALLS M ATTIC

o= LIGUID FLASIING CONT ARGUND

EXSTING WRDOW DPENING
CONNECT TO AR BARRIER

| NTERIOR SPRAY FOAM LAYER |
INSULATE INTERIOR PERIMETER
OF EXISTING WINDOW DPENNG
LMNDERNEATH NEW FINISHSLL

* EXTERD INTERIOS ASSEMELY TO

UNDERSIDE OF EXISTING
STRUCTURE. REPARREPLACE
PLASTER CELING | RENQVED FOR
ACCESS | EXTEND WALL SPRAY
FOAM INSLLATION RORIZONTALLY
ALOND FACE OF EXETING FLOOR
STRUCTLRE (MaN 387 )

(4
Sk

— WOSTURE-RESISTANT CAVITY

INSULATION BELOW WINDOW SILL
HEIGHT ( CONT, | TYPICAL @
GROUND LEVEL EXTERIOR WALLS
1
A2 0

NEW EXTEROR WATERFROOFNG A
DRANAGE SYSTEN (ADD-ALTERNATE) AT
EXISTING FOUNDATION WALLS, TYPICAL

CONNECT WALL AND 5LEE

INSULATIONS AND WALL AR BARRIERS

SIM TO EXIST
. S—

|C

s

gy

S

PVC WINDOW - SUBTRACT #4" FROM
MASONRY DIMENSION

PREFINISHED BRICKMOULD

| AIR DAM SEALANT
|_—— PREFINISHED .040" ALUM BRAKE MTL SILL

//— PT SILL SUPPORT

[ ———— SHIM
S——

~—— PT 2x BUCK ALL AROUND

LIQUID FLASHING, EXTEND OVER INSIDE
FACE OF 2x BUCK AND OVER PLYWOOD
TO FORM BACK DAM

[ AIR BARRIER JOINT: HFO CC SPF LAPS

LIQUID FLASHING
AIR BARRIER (HFO CC SPF)
EXIST MASONRY WALL

SILL: WINDOW AT EXIST MASONRY (INT INSUL)

SCALE: 3"=1.-0"



MORNINGSIDE WINDOW ADVENTURE

A Wake Up Call
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MORNINGSIDE WINDOW ADVENTURE

A Wake Up Call
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MORNINGSIDE WINDOW ADVENTURE
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MORNINGSIDE WINDOW ADVENTURE

The Evolution

" ———— A e e o o w mm e owm m— e

BACK DAM AND
SEALANT JOINT

NEW SOLID
SURFACE SILL

NEW 3/4"

PLYWOOD BUCK
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Passive House Premium ROM

C.S.l. Description

PH
Upgrade
Cost

PH
Upgrade
% Delta

Cost per
SF

46
Cost per
Unit

Comments

14 | 02 |Existing Conditions S - No Change | $§ - S -

15 | 03 |Concrete S 91,054 +19.2%| S 1.55 | S 1,979.42 | 4" insul + 3" SOG overlay

16 | 04 [Masonry S - No Change| $ - S -

17 | 05 |Metals S 11,300 +3.8%| S 0.19 | S 245.65 | Thermal break steel connections
Additional flooring overlay, wind

18 | 06 |Wood, Plastics, and Composites S 44,144 +5.0%| S 075 | S 959.65 | bucks, ZIP VB premium
Roof Insulation 70, Podium
Insulation 40, Spray insulation @
attic ceilings 20, Spray at building
walls ILO fiberglass 42, Exterior
Additon 2" - 24; misc

19 | 07 |[Thermal and Moisture Protection S 218,432 +26.7%| S 3.71 | S 4,748.52 |caulking/sealing 12

20 08 |[Openings S 57,118 +10.1%| S 0.97 | S 1,241.70 | PH windows premium

21 | 09 |Finishes S - No Change| S - S -

22 | 10 |Specialties S - No Change| $ - S -

23 | 11 |Equipment S - No Change| $§ - S -

24 | 12 |Furnishings S - No Change| $§ - S -

25 | 13 |Special Construction S - No Change| S - S -

26 | 14 |Conveying Equipment S - No Change| $ - S -

27 | 21 |Fire Suppression S - No Change| $ - S -

28 | 22 |Plumbing S - No Change| $§ - S -

29 | 23 |Heating Ventilating and Air Conditioning | S (110,000) (15.3%)| S (1.87)| S  (2,391.30)|Ballpark




30 | 25 |[Integrated Automation S - No Change| $ - S -
31 | 26 |Electrical S - No Change | § - S -
32 | 31 [Earthwork S - No Change| $ - S -

33 | 32 |Exterior Improvements S - No Change| S - S -

34 | 33 |Utilities S - No Change| $ - S -
'35

36 Subtotal Trades Cost | $ 312,048 36%|$ 530S  6,783.65

37
38 Fabreeka Pads S 9,481 N/A| S 0.16 | S 206.12

39 Y Added Sealing Existing Building S 16,839 N/A| S 0.29 | $§ 366.06

40 Polyiso @ Specific Walls S 16,225 N/A|S 028 S 352.72

41 Ceiling Modifications @ Existing S 8,640 N/AlS 015 | S 187.83
42 Insulated Headers S 3,870 N/A|S 0.07|S 84.13

43 2 pass spray foam S 8,727 N/A[S 0.15( S 189.72

44 Added Liquid Flashing S 12,840 N/AlS 022158 279.13

45

46 Subtotal Cost | S 76,622 0.9%| S 1.30 | S 1,665.70

47 | |
48 | |

49 Total Cost | s 388670 45%[ S 660 ]S 844935 |




PENNSYLVANIA

Policy Context:
PHFA

Pennsylvania Housing Finance Agency

Passive House confers advantage in competition for LIHTCs
(Low Income Housing Tax Credits).

PHFA'’s LIHTCs are highly competitive: only 1 in 4 project
proposals are awarded LIHTCs.

Projects that pursue Passive House earn 10 bonus points out of
a total of 130 possible points.

59 of 179 projects pursued Passive House during first two years
of PHFA'’s new policy.

Competition spurred innovation. Innovation cut costs.



PENNSYLVANIA
$350
o
Policy Context :
$300
) ® ¢
[
179 Projects Proposed to Pennsylvania $250
Housing Finance Agency, 2015-2016. P
Projected Construction Cost 3 $200
O
S
$150
o
$100 o
$50
50,000 SF 100,000 SF 150,000 SF

PROJECT SIZE

- Data Source: Pennsylvania Housing Finance Agency via Onion Flats



PENNSYLVANIA
$350
o
Policy Context :
$300
o ® ¢
[
59 Passive House Projects Proposed to $250
PHFA, 2015-2016. .
Passive House vs. Conventional - S $200
Less than 2% Difference in Construction o
Cost. S
$150
e
$100
$50
50,000 SF 100,000 SF 150,000 SF
PROJECT SIZE
B PASSIVE HOUSE (Total=59) e« = AVG PASSIVE HOUSE = $171/SF

=== AVG CONVENTIONAL = $168/SF
B CONVENTIONAL (Total=120) $168/

- Data Source: Pennsylvania Housing Finance Agency via Onion Flats



PENNSYLVANIA

$350
o
Policy Context :
$300
o ® ¢
[
18 Passive House Projects Awarded by $250 ° e,
PHFA, 2015-2016. " o
t o
o %e® * ¢
O $200 -
Q ‘ .
S e T
& =R =~ W e o - - — - - - - - -
$150 °
© 8 @ °
® o [ .. ::'.g .® o )
°° [ J ‘. o .‘ ® [ )
$100 d ° . ® e ®
$50
50,000 SF 100,000 SF 150,000 SF

PROJECT SIZE

B PAssIVE HOUSE (Total=59) || PH AWARDED (Total=18) e e AVG PASSIVE HOUSE = $171/SF

B CONVENTIONAL (Total=120) e=e AVG CONVENTIONAL = $168/SF
= = AVG PH AWARDED = $163.50/SF

- Data Source: Pennsylvania Housing Finance Agency via Onion Flats



The Market Is
Changing. ..

TETIRT

o R et i
‘» qa P m*bﬂﬁv»m&ﬁa ‘ ‘)dwl amd vﬁ»p > agma falady, - }e u.m?‘m‘
::» W‘G."ch asgp, gk L' ofifigno 1 168 otof aon Ta any confagiy, O ¢ ne ouun

huﬁlﬂw”uﬁ:ﬁ emenD. i | 1 awlala mvt:\aﬁ“ Tuedo amanlada, £ amon e
Cae ¢ buen afirmef ofinua fyugnds. ’,1 abimae 4 phen fite oD vedbrn, L Deotntay
~'.' mcym oz gl A ¢ Tk O t‘ixm\ber‘w panmetrisanum 1 {Fovel, R\ yenaf aple

[y

smien g ah

% L 2¢ C\nfudm&mm ' & dwe muschol malef: mefo(’m\om‘ € flaum e

y&wmrw wepN N nef ¢ ague“u?b “alde g ¢ gouel wlows, o~
A fqm An 3.0l 1At D¢ tove bl Ginorendie Al Wl £ Afm.m«s t
" QM& kcﬁt i A, Jieo ¢ powe {o: “AMTO ne fn uy, ;' N fuellen A
1“‘@ ?vo Ao bulfay | G radéels M- quaf am meom, ¢ - A wie 31
¢ amt alla tornaa € uriaee gnd wtm‘grmo g ﬁsllu. ; S nel
mﬁk’yd non dIAT partrme deflTogons Q‘ Afun i tn ad facef waaa,
Ay LGS T n‘r"“ﬁ‘m oty X f ndhof i M’ mm\k&(n‘ aﬁ—‘“}. D bemat,
;:’3 mwm BT e mﬁm % | prmd m'nmos & oymof: mfomeq leemog,
i Wml B maie figna v n...,ww,fs 1( A + o i en 4l enpearemo, _
Joqdelcla fie mane Gefisr P 6 afadl parecd faraddiar ataremef, B Y oy
pasda diin OV quybama Girar {in ( Pefha: Csom Tof otf - qewo Tof for efquofy . ,\ﬁfm\n

o ; 3 . > t'. v v P - . ~ a ‘
Mw bies wntre hv efmndi  oq i D arirang Tdreuof midtre el g, c" b
o M nemof

e

' pa\\s‘f afi
E ucu? al

‘\me\s.

1808%} - f o gano 1a .57:\::] fAa 1ol aniwf \
fe’."c‘ﬂ d‘C\ \*mmhha. "B o2 ovd D¢ huengafl el 1 cenbua b&;goﬁ ~ i

2 .'d 2l von m&:mm. (% (;l\ﬁm A e Lof won muf' oo, :. Ak

&A‘f“‘o‘ .

PR 4 Ve r e o4 1 < +




The Market Is
Changing. ..




GREEN GUIDE

T ~ . GGHC
ror Heaith Care

The Market IS * oo
. “,' www.waterrating.gov.au
hanglng. ..

RESNET.
INDEX il .NATION.:AL"} DING m Enterorise

i PROGRAM™ ENERGY STAR Q\Wé reen
B 1 Ocommunities

GLOBES

¢

Passive House Institute US

=== |[INTERNATIONAL
WELL
BUILDING

INSTITUTE

7

7 Athena

ﬁii Institute

[




Lessons Learned

Two Passive House Case Studies for New and Retrofit
Affordable Senior Housing in Pittsburgh
Laura Nettleton * Rebecca Griffith

- Inet@thoughtfulbalance.com *  rebeccag@nkarch.com



