
Achieving the Imperative of High-
Performance Multi-Family Housing with 

Wood Construction
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RADICAL 

AFFORDABLE

SCALABLE 
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CARBON NEUTRAL BUILDINGS  by 2050 

SCALABLE



CARBON NEUTRAL BUILDINGS  by 2050 

RADICAL 

BUILDINGS MUST GENERATE WHAT THEY NEED

ON THEIR OWN SITE

SCALABLE
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4.5 kWh/sf/yr
8550 kWh/yr

615 sf roof

40�

16�
e
80% REDUCTION

“Fabric First” 
approach





Requirements
PERFORMANCE

BLDG MPG

2. Air-Tightness 

4.75 kBTU/sf/yr

.6 ACH50

1. Specific Space 
Heating/Cooling Demand

4.5 kWh/sf/yr

3. Specific Primary 
Energy Demand 38 kBTU/sf/yr



ROOF METRICPH METRIC

(Site Energy) (Site Energy)

Consumption Production

4.5 kWh/sf/yr4.5 kWh/sf/yr

40�

16�



RADICAL 

CARBON NEUTRAL BUILDINGS  by 2050 

SCALABLE



CARBON NEUTRAL BUILDINGS  by 2050 

LEGISLATE  IT

DEMONSTRATE  IT



CARBON NEUTRAL BUILDINGS  by 2050 

LEGISLATE  IT

DEMONSTRATE  IT

FORCE THEM

INSPIRE THEM
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Title 24 legislation passed in 2009



STABLE FLATS  2015: 26 townhomes

DEMONSTRATE it!   
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APRIL 15, 2013 – APRIL 15, 2014

TFA        12 Months PV         COST SITE ENERGY
Address m2 kWh  Total kWh NET $/Yr   kWh/m2/yr

235 177 13,088 4172 8916 $1079 74
George

PH 8586 48   

$90/month

233 177 12,003 4741 7262 $1089 67
George PH 48

$90/month

* 12 Months of Measured Data

Typical Code 
Building

40,068 68% BETTER $4407

TFA     

m2

177
$90/m

$367/m

$150.00 sf

$90/m



CAPITAL FLATS : 3 PHASES, 42 UNITS, 18 YEARS
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CAPITAL FLATS : 3 PHASES, 42 UNITS, 18 YEARS

PHASE 3

THE BATTERY

PHASE  1

THE FACTORY

PHASE 2 

THIN FLATS



CAPITAL FLATS (The Factory) : Phase 1  2001



CAPITAL FLATS (The Factory) : Phase 1  2001



CAPITAL FLATS (The Factory) : Phase 1  2001



CAPITAL FLATS (The Factory) : Phase 1  2001



CAPITAL FLATS (Thin Flats) : Phase 2   2008



CAPITAL FLATS (Thin Flats) : Phase 2   2008





CAPITAL FLATS (Thin Flats) : Phase 2   2008



Opening Day, September 14, 2008

CAPITAL FLATS (Thin Flats) : Phase 2   2008
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CAPITAL FLATS (Thin Flats) : Phase 2   2008
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CAPITAL FLATS (Thin Flats) : Phase 2   2008
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CAPITAL FLATS : 3 PHASES, 42 UNITS, 18 YEARS

PHASE 3
THE BATTERY

2017

PHASE  1
THE FACTORY

1999

PHASE 2 
THIN FLATS

2008
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Thermal
Break
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3.5” OF EPS

BRICK LEDGE
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PHASE 3: THE BATTERY  2017

HOT WATER FLOW METER PER APARTMENT
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PHASE 3: THE BATTERY              Meeting the Energy Budget



PHASE 3: THE BATTERY              Cautionary YELLOW!!!



PHASE 3: THE BATTERY              BLOWING the Energy Budget!!



PHASE 3: THE BATTERY              Who’s Who????



PHASE 3: THE BATTERY              A beautiful night sky
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*Results in green
iCFATOTAL (ft2) 16,782

PV Utilization
Site electricity (kWh/yr) 84085

Output from PV Watts (kWh/yr) 98554
http://pvwatts.nrel.gov

Annual PV Output/Annual Electricity Demand 1.17
Utilization fraction from utilization curve 0.334

Primary Energy offset by PV (kBTU/ft2yr) 21.15

PHIUS+ 2015 Multi-Family Calculator

')(+VDGA+U+9:(+[SBBA+\+::+]K+AXABQV

PHPP, Verification 17_1005_CAP2_PHIUS_3.3.xlsx

Passive House verification

Photo or Drawing

Building: Capital Flats II
Street Address: 152-158 W Laurel Street / 935-937 N Hancock Street
City, State, Zip: Philadelphia, PA
Country: USA
Building type: apartment building
Climate: PHILA INT AP PA Altitude of building site (feet above sea level): 17

Home owner / Client:
Street Address:
City, State, Zip:

Architecture: Onion Flats | Architecture
Street Address: 111 W Norris Street
City, State, Zip: Philadelphia, PA 19122

Mechanical system:
Street Address:
City, State, Zip:

Year of construction: 2016 Interior temperature winter: 68.0  °F Enclosed volume Ve ft!: 128293
No. of dwelling units: 25 Interior temperature summer: 77.0  °F Mechanical cooling: x
No. of occupants: 53.0 Internal heat sources winter: 1.40 BTU/h.ft"
Spec. capacity: 11 BTU/F per ft" TFA Ditto summer: 1.72 BTU/h.ft"

Specific building demands with reference to the treated floor area

Treated floor area 16782 ft" Requirements Fulfilled?*

Space heating Heating demand 2.35 kBTU/(ft2yr) 52%  of 4.50 kBTU/(ft"yr) yes

Heating load 2.97 BTU/(hr.ft2) 71%  of 4.20 BTU/(hr.ft") yes

Space cooling Overall specif. space cooling demand 6.11 kBTU/(ft2yr) 98%  of 6.26 kBTU/(ft"yr) yes

Cooling load 2.75 BTU/(hr.ft2) 59%  of 4.70 BTU/(hr.ft") yes

Frequency of overheating (> 77 °F) % - -

Primary energy Heating, cooling,
   auxiliary electricity,

dehumidification, DHW,
lighting, electrical appliances 45.2 kBTU/(ft2yr) 68%  of 66.8 kBTU/(ft"yr) yes

DHW, space heating and auxiliary electricity 24.6 kBTU/(ft2yr) - -
Specific primary energy reduction through solar electricity kBTU/(ft2yr) - -

Airtightness Pressurization test result n50 0.53 1/h 0.53 1/h yes
* empty field: data missing; '-': no requirement 

Passive House? yes

%

45.2 kBTU/(ft2yr)

8EWVSEX+%FQE^X

I*+]!/#_AZ_XE

$WBQ+%FQE^XM+<IH(<*+]KJ_XE

5OBTOB+ZEDV+8@M+;<H**I+]KJ_XE

7%/`85$6/6@%a85$6/6@%a

84085

9855498554

KLR;H+V*+,LH+=R,,H[Z++BC?A
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- 28 Apartments (300-500sf)
- 24,141 sf
- R34 walls, Buildsmart system
- R 54 roof/floors
- .2 Uvalue windows DOUBLE PANE
- .28 SHGC
- DE-Centralized VentilationERV
- SEMI-DE-Centralized Hot Water
- DE-Centralized heating/cooling
- Centralized Electric Metering
- 174 kw PV array to get to Net 

POSITIVE Energy

BANK FLATS  2019: 28 units and retail
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BANK FLATS  2019: 28 units and retail: Foundation



BANK FLATS  2019: 28 units and retail: Foundation



BANK FLATS  2019: 28 units and retail: 1st Fl framing



BANK FLATS  2019: 28 units and retail: Buildsmart panelization



BANK FLATS  2019: 28 units and retail: Buildsmart panelization



BANK FLATS  2019: 28 units and retail: One week per floor



BANK FLATS  2019: 28 units and retail: Roof



BANK FLATS  2019: 28 units and retail: Roof



BANK FLATS  2019: 28 units and retail: Roof



BANK FLATS  2019: 28 units and retail: Roof



BANK FLATS  2019: 28 units and retail: Roof



BANK FLATS  2019: 28 units and retail: Roof



BANK FLATS  2019: 28 units and retail: Roof
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COPPER FLATS  2020: 88 units EXTERIOR RENDERING COPPER FLATS

2005-21 N HOWARD STREET
PHILADELPHIA, PA 19122

CDR_14
05/02/19

VIEW FROM W. NORRIS LOOKING NORTH ON N. HOWARD STREET (PROPOSED)



COPPER FLATS  2020: 88 units
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2005-21 N HOWARD STREET
PHILADELPHIA, PA 19122

CDR_07
05/02/19

LEVEL 1 UNIT COUNT

UNIT TYPE QTY

ARTIST STUDIO (HOPE) 4
ARTIST STUDIO (HOWARD) 4

STUDIO APARTMENT (HOPE) 1
STUDIO APARTMENT (HOWARD) 1

Grand total: 10 10

PARKING COUNT

TYPE QTY

ADA VAN ACCESSIBLE PARKING SPACE 2
ELECTRIC VEHICLE PARKING SPACE 2

TYPICAL PARKING SPACE 22
Grand total: 26



COPPER FLATS  2020: 88 units
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2005-21 N HOWARD STREET
PHILADELPHIA, PA 19122

CDR_08
05/02/19

LEVEL 2 UNIT COUNT

UNIT TYPE QTY

1 BEDROOM APARTMENT (HOPE) 13
1 BEDROOM APARTMENT (HOWARD) 13
Grand total: 26 26

LEVEL 3 UNIT COUNT

UNIT TYPE QTY

1 BEDROOM APARTMENT (HOPE) 13
1 BEDROOM APARTMENT (HOWARD) 13

Grand total: 26 26

LEVEL 4 UNIT COUNT

UNIT TYPE QTY

1 BEDROOM APARTMENT (HOPE) 13
1 BEDROOM APARTMENT (HOWARD) 13

Grand total: 26
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START: APRIL 20, 2012

CERTIFICATE OF OCCUPANCY: JULY 20, 2012

FIRST 
CERTIFIED
PASSIVE HOUSE 

IN 
PENNSYLVANIA

2013

HONOR
AWARD

RECIPIENT OF THE 

2014 INTERNATIONAL 

PASSIVE HOUSE AWARD

SECOND PLACE WINNER

2015 PHIUS AWARD

“AFFORDABLE HOUSING” 













Roof:   R52.3

Wall:    R33.6

Floor:     58.4 

Window:   .11

SHGC:      .63



0.6   ACH 50PASSIVE HOUSE MAX
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“PASSIVE HOUSE points” introduced to PHFA 2015 QAP

85 Multi-family project applications were received

39 projects awarded funding

38% applied as Passive House projects

8 Passive House Projects awarded funding

422 new Passive House/Net-Zero-Energy-Capable units in PA

$COST$ “Negligibly different” from NON-PH projects

THE PHFA PROJECT
OCT 2014

FEB 2015

JUNE 2015



THE PHFA PROJECT
0 1 2 3 4+ 

SF-1 Franklin 5A 33 21 54 70,218        7,051,522        130,584       100

SF-2 Schuylkill 5A 3 9 5 17 21,151        2,238,725        131,690       106

SF-3 Philadelphia 4A 5 19 31 5 60 79,795        9,363,626        156,060       117

SF-4 Allegheny 5A 26 19 45 63,548        8,863,631        196,970       117

SF-5 Lycoming 5A 16 34 50 66,147        8,141,437        162,829       123

SF-6 Bradford 5A 10 24 16 50 62,956        7,964,823        159,296       127

SF-7 Centre 5A 20 20 40 53,652        7,523,233        188,081       140

SF-8 Lebanon 5A 46 16 62 84,168        11,742,459      189,395       140

SF-9 Bradford 5A 2 26 12 40 59,954        8,369,296        209,232       140

SF-10 Butler 5A 3 39 18 60 67,904        9,827,275        163,788       145

SF-11 Erie 5A 9 34 43 53,454        7,870,669        183,039       147

SF-12 Dauphin 5A 3 3 25 4 35 61,504        9,192,750        262,650       149

SF-13 Berks 5A 22 20 16 58 62,097        9,305,340        160,437       150

SF-14 Franklin 5A 7 25 24 56 77,469        11,791,991      210,571       152

SF-15 Luzerne 5A 26 15 15 56 56,250        8,968,491        160,152       159

SF-16 Union 5A 5 12 8 6 31 43,868        7,071,066        228,099       161

SF-17 Chester 4A 48 12 60 58,349        9,809,238        163,487       168

SF-18 Allegheny 5A 4 30 18 52 77,351        12,979,386      249,604       168

SF-19 Berks 5A 10 21 11 42 57,722        9,785,000        232,976       170

SF-20 Montgomery 4A 16 24 15 55 61,480        11,113,700      202,067       181

SF-21 Delaware 4A 8 34 14 56 65,790        12,184,074      217,573       185

SF-22 Philadelphia 4A 17 16 2 35 45,476        8,905,240        254,435       196

SF-23 Allegheny 5A 14 9 23 28,205        5,552,583        241,417       197

SF-24 Westmoreland 5A 28 8 36 43,872        8,331,567        231,432       245

SF-25 Philadelphia 4A 10 19 11 40 46,757        11,453,809      286,345       245

AR-1 Lehigh 5A 34 4 11 49 65,339        6,392,809        130,465 98
AR-2 Erie 5A 29 16 45 53,021        6,152,972        136,733 116
AR-3 Philadelphia 4A 12 54 66 77,975        9,751,707        147,753 125
AR-4 Allegheny 5A 2 49 4 55 65,577        9,514,764        172,996 145
AR-5 Delaware 4A 53 53 51,690        8,030,480        151,518 155
AR-6 Philadelphia 4A 44 44 49,406        8,361,579        190,036 169
AR-7 Montgomery 4A 33 3 7 43 55,832        9,468,816        220,205 170
AR-8 Philadelphia 4A 28 10 38 53,840        9,515,893        250,418 177
AR-9 Dauphin 5A 5 17 6 28 45,434        8,075,064        288,395 178
AR-10 Allegheny 5A 33 3 36 50,664        9,436,523        262,126 186
AR-11 Philadelphia 4A 46 46 56,478        10,795,027      234,675 191
AR-12 Philadelphia 4A 27 10 37 48,768        9,658,098        261,030 198
AR-13 Philadelphia 4A 30 21 51 62,509        13,609,683      266,857 218
AR-14 Washington 4A 17 7 24 35,299        7,856,113        327,338 223
AR-15 Philadelphia 4A 62 62 70,991        25,995,741      419,286 366

MS-1 Northumberland 5A 35 35 40,397        4,276,084        122,174 106
MS-2 Dauphin 5A 22 14 14 50 88,314        10,055,562      201,111 114
MS-3 Dauphin 5A 18 59 77 92,000        10,668,511      138,552 116
MS-4 Lancaster 5A 46 6 52 71,758        8,456,719        162,629 118
MS-5 Blair 5A 33 20 53 82,070        9,727,007        183,528 119
MS-6 Chester 4A 46 15 61 76,340        9,638,964        158,016 126
MS-7 Lancaster 5A 13 39 26 78 88,910        11,681,226      149,759 131
MS-8 Clearfield 6A 24 6 30 42,254        5,551,584        185,053 131
MS-9 Indiana 5A 40 40 36,743        4,898,995        122,475 133
MS-10 Bradford 5A 50 6 56 57,817        7,738,172        138,182 134
MS-11 Cambria 5A 32 11 43 44,887        6,341,616        147,479 141
MS-12 Dauphin 5A 38 16 54 58,335        8,201,250        151,875 141
MS-13 Mifflin 5A 30 4 34 39,447        5,559,187        163,506 141
MS-14 Fayette 5A 12 12 24 29,586        4,192,325        174,680 142
MS-15 Allegheny 5A 24 12 13 49 67,340        9,698,634        197,931 144
MS-16 Lackawanna 5A 44 4 48 49,460        7,159,738        149,161 145
MS-17 Lehigh 5A 54 7 61 63,949        9,318,159        152,757 146
MS-18 Centre 5A 37 11 48 57,959        8,490,644        176,888 146
MS-19 Chester 4A 41 3 5 49 54,287        8,007,477        163,418 148
MS-20 Fayette 5A 21 3 24 36,064        5,407,359        225,307 150
MS-21 Chester 4A 61 3 64 70,083        10,557,500      164,961 151
MS-22 Allegheny 5A 54 12 66 70,689        10,787,052      163,440 153
MS-23 Allegheny 5A 40 6 46 58,617        9,134,790        198,582 156
MS-24 Wayne 6A 36 4 40 40,959        6,460,530        161,513 158
MS-25 Centre 5A 12 12 16,796        2,683,900        223,658 160
MS-26 Beaver 5A 40 12 52 55,361        9,468,440        182,085 171
MS-27 Lancaster 5A 51 51 51,500        8,871,635        173,954 172
MS-28 Allegheny 5A 52 8 60 66,733        11,716,729      195,279 176
MS-29 Montgomery 4A 40 4 44 44,687        8,202,314        186,416 184
MS-30 Montgomery 4A 50 50 42,265        8,029,015        160,580 190
MS-31 Crawford 5A 36 4 40 38,953        7,490,675        187,267 192
MS-32 Philadelpia 4A 9 8 7 24 31,220        6,031,050        251,294 193
MS-33 Westmoreland 5A 47 47 49,080        9,825,224        209,047 200
MS-34 Philadelphia 4A 58 4 62 56,120        11,262,762      181,657 201
MS-35 Philadelphia 4A 60 60 57,672        11,915,227      198,587 207
MS-36 Philadelphia 4A 20 4 24 26,284        5,523,620        230,151 210
MS-37 Philadelphia 4A 34 11 45 42,523        8,964,723        199,216 211
MS-38 Philadelphia 4A 52 52 50,275        10,703,403      205,835 213
MS-39 Philadelphia 4A 39 11 50 53,416        11,371,112      227,422 213
MS-40 Philadelphia 4A 45 5 50 55,099        11,747,269      234,945 213
MS-41 Philadelphia 4A 24 24 24,284        5,194,462        216,436 214
MS-42 Philadelphia 4A 45 45 46,754        10,118,014      224,845 216
MS-43 Philadelphia 4A 53 53 50,312        10,900,733      205,674 217
MS-44 Philadelphia 4A 54 54 48,965        10,664,381      197,489 218
MS-45 Philadelphia 4A 88 88 79,650        18,005,791      204,611 226

Notes:
103 applications were received for 2015.  18 of these were were for the preservation of existing affordable housing.  

The remaining 85 projects are listed above.

    Indicates unsuccessful applications that committed to meeting Passive House requirements.

    Indicates applications that committed to meeting Passive House requirements and were awarded an 
                      allocation of resources from PHFA.

Construction costs shown are preliminary figures as listed in the application, based on schematic drawings and 
     subject to change as detailed drawings and specifications are developed.
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Construction Cost Summary from PHFA Applications
2015 Costs

Proj. No. County
Climate 

Zone
Units (by BR Qty) Total 

Units
 Bldg. Area Constr. $

0 1 2 3 4+ 

SF-1 Franklin 5A 33 21 54 70,218        7,051,522        130,584       100

SF-2 Schuylkill 5A 3 9 5 17 21,151        2,238,725        131,690       106

SF-3 Philadelphia 4A 5 19 31 5 60 79,795        9,363,626        156,060       117

SF-4 Allegheny 5A 26 19 45 63,548        8,863,631        196,970       117

SF-5 Lycoming 5A 16 34 50 66,147        8,141,437        162,829       123

SF-6 Bradford 5A 10 24 16 50 62,956        7,964,823        159,296       127

SF-7 Centre 5A 20 20 40 53,652        7,523,233        188,081       140

SF-8 Lebanon 5A 46 16 62 84,168        11,742,459      189,395       140

SF-9 Bradford 5A 2 26 12 40 59,954        8,369,296        209,232       140

SF-10 Butler 5A 3 39 18 60 67,904        9,827,275        163,788       145

SF-11 Erie 5A 9 34 43 53,454        7,870,669        183,039       147

SF-12 Dauphin 5A 3 3 25 4 35 61,504        9,192,750        262,650       149

SF-13 Berks 5A 22 20 16 58 62,097        9,305,340        160,437       150

SF-14 Franklin 5A 7 25 24 56 77,469        11,791,991      210,571       152

SF-15 Luzerne 5A 26 15 15 56 56,250        8,968,491        160,152       159

SF-16 Union 5A 5 12 8 6 31 43,868        7,071,066        228,099       161

SF-17 Chester 4A 48 12 60 58,349        9,809,238        163,487       168

SF-18 Allegheny 5A 4 30 18 52 77,351        12,979,386      249,604       168

SF-19 Berks 5A 10 21 11 42 57,722        9,785,000        232,976       170

SF-20 Montgomery 4A 16 24 15 55 61,480        11,113,700      202,067       181

SF-21 Delaware 4A 8 34 14 56 65,790        12,184,074      217,573       185

SF-22 Philadelphia 4A 17 16 2 35 45,476        8,905,240        254,435       196

SF-23 Allegheny 5A 14 9 23 28,205        5,552,583        241,417       197

SF-24 Westmoreland 5A 28 8 36 43,872        8,331,567        231,432       245

SF-25 Philadelphia 4A 10 19 11 40 46,757        11,453,809      286,345       245

AR-1 Lehigh 5A 34 4 11 49 65,339        6,392,809        130,465 98
AR-2 Erie 5A 29 16 45 53,021        6,152,972        136,733 116
AR-3 Philadelphia 4A 12 54 66 77,975        9,751,707        147,753 125
AR-4 Allegheny 5A 2 49 4 55 65,577        9,514,764        172,996 145
AR-5 Delaware 4A 53 53 51,690        8,030,480        151,518 155
AR-6 Philadelphia 4A 44 44 49,406        8,361,579        190,036 169
AR-7 Montgomery 4A 33 3 7 43 55,832        9,468,816        220,205 170
AR-8 Philadelphia 4A 28 10 38 53,840        9,515,893        250,418 177
AR-9 Dauphin 5A 5 17 6 28 45,434        8,075,064        288,395 178
AR-10 Allegheny 5A 33 3 36 50,664        9,436,523        262,126 186
AR-11 Philadelphia 4A 46 46 56,478        10,795,027      234,675 191
AR-12 Philadelphia 4A 27 10 37 48,768        9,658,098        261,030 198
AR-13 Philadelphia 4A 30 21 51 62,509        13,609,683      266,857 218
AR-14 Washington 4A 17 7 24 35,299        7,856,113        327,338 223
AR-15 Philadelphia 4A 62 62 70,991        25,995,741      419,286 366

MS-1 Northumberland 5A 35 35 40,397        4,276,084        122,174 106
MS-2 Dauphin 5A 22 14 14 50 88,314        10,055,562      201,111 114
MS-3 Dauphin 5A 18 59 77 92,000        10,668,511      138,552 116
MS-4 Lancaster 5A 46 6 52 71,758        8,456,719        162,629 118
MS-5 Blair 5A 33 20 53 82,070        9,727,007        183,528 119
MS-6 Chester 4A 46 15 61 76,340        9,638,964        158,016 126
MS-7 Lancaster 5A 13 39 26 78 88,910        11,681,226      149,759 131
MS-8 Clearfield 6A 24 6 30 42,254        5,551,584        185,053 131
MS-9 Indiana 5A 40 40 36,743        4,898,995        122,475 133
MS-10 Bradford 5A 50 6 56 57,817        7,738,172        138,182 134
MS-11 Cambria 5A 32 11 43 44,887        6,341,616        147,479 141
MS-12 Dauphin 5A 38 16 54 58,335        8,201,250        151,875 141
MS-13 Mifflin 5A 30 4 34 39,447        5,559,187        163,506 141
MS-14 Fayette 5A 12 12 24 29,586        4,192,325        174,680 142
MS-15 Allegheny 5A 24 12 13 49 67,340        9,698,634        197,931 144
MS-16 Lackawanna 5A 44 4 48 49,460        7,159,738        149,161 145
MS-17 Lehigh 5A 54 7 61 63,949        9,318,159        152,757 146
MS-18 Centre 5A 37 11 48 57,959        8,490,644        176,888 146
MS-19 Chester 4A 41 3 5 49 54,287        8,007,477        163,418 148
MS-20 Fayette 5A 21 3 24 36,064        5,407,359        225,307 150
MS-21 Chester 4A 61 3 64 70,083        10,557,500      164,961 151
MS-22 Allegheny 5A 54 12 66 70,689        10,787,052      163,440 153
MS-23 Allegheny 5A 40 6 46 58,617        9,134,790        198,582 156
MS-24 Wayne 6A 36 4 40 40,959        6,460,530        161,513 158
MS-25 Centre 5A 12 12 16,796        2,683,900        223,658 160
MS-26 Beaver 5A 40 12 52 55,361        9,468,440        182,085 171
MS-27 Lancaster 5A 51 51 51,500        8,871,635        173,954 172
MS-28 Allegheny 5A 52 8 60 66,733        11,716,729      195,279 176
MS-29 Montgomery 4A 40 4 44 44,687        8,202,314        186,416 184
MS-30 Montgomery 4A 50 50 42,265        8,029,015        160,580 190
MS-31 Crawford 5A 36 4 40 38,953        7,490,675        187,267 192
MS-32 Philadelpia 4A 9 8 7 24 31,220        6,031,050        251,294 193
MS-33 Westmoreland 5A 47 47 49,080        9,825,224        209,047 200
MS-34 Philadelphia 4A 58 4 62 56,120        11,262,762      181,657 201
MS-35 Philadelphia 4A 60 60 57,672        11,915,227      198,587 207
MS-36 Philadelphia 4A 20 4 24 26,284        5,523,620        230,151 210
MS-37 Philadelphia 4A 34 11 45 42,523        8,964,723        199,216 211
MS-38 Philadelphia 4A 52 52 50,275        10,703,403      205,835 213
MS-39 Philadelphia 4A 39 11 50 53,416        11,371,112      227,422 213
MS-40 Philadelphia 4A 45 5 50 55,099        11,747,269      234,945 213
MS-41 Philadelphia 4A 24 24 24,284        5,194,462        216,436 214
MS-42 Philadelphia 4A 45 45 46,754        10,118,014      224,845 216
MS-43 Philadelphia 4A 53 53 50,312        10,900,733      205,674 217
MS-44 Philadelphia 4A 54 54 48,965        10,664,381      197,489 218
MS-45 Philadelphia 4A 88 88 79,650        18,005,791      204,611 226

Notes:
103 applications were received for 2015.  18 of these were were for the preservation of existing affordable housing.  

The remaining 85 projects are listed above.

    Indicates unsuccessful applications that committed to meeting Passive House requirements.

    Indicates applications that committed to meeting Passive House requirements and were awarded an 
                      allocation of resources from PHFA.

Construction costs shown are preliminary figures as listed in the application, based on schematic drawings and 
     subject to change as detailed drawings and specifications are developed.
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Construction Cost Summary from PHFA Applications
2015 Costs

Proj. No. County
Climate 

Zone
Units (by BR Qty) Total 

Units
 Bldg. Area Constr. $

0 1 2 3 4+ 

SF-1 Franklin 5A 33 21 54 70,218        7,051,522        130,584       100

SF-2 Schuylkill 5A 3 9 5 17 21,151        2,238,725        131,690       106

SF-3 Philadelphia 4A 5 19 31 5 60 79,795        9,363,626        156,060       117

SF-4 Allegheny 5A 26 19 45 63,548        8,863,631        196,970       117

SF-5 Lycoming 5A 16 34 50 66,147        8,141,437        162,829       123

SF-6 Bradford 5A 10 24 16 50 62,956        7,964,823        159,296       127

SF-7 Centre 5A 20 20 40 53,652        7,523,233        188,081       140

SF-8 Lebanon 5A 46 16 62 84,168        11,742,459      189,395       140

SF-9 Bradford 5A 2 26 12 40 59,954        8,369,296        209,232       140

SF-10 Butler 5A 3 39 18 60 67,904        9,827,275        163,788       145

SF-11 Erie 5A 9 34 43 53,454        7,870,669        183,039       147

SF-12 Dauphin 5A 3 3 25 4 35 61,504        9,192,750        262,650       149

SF-13 Berks 5A 22 20 16 58 62,097        9,305,340        160,437       150

SF-14 Franklin 5A 7 25 24 56 77,469        11,791,991      210,571       152

SF-15 Luzerne 5A 26 15 15 56 56,250        8,968,491        160,152       159

SF-16 Union 5A 5 12 8 6 31 43,868        7,071,066        228,099       161

SF-17 Chester 4A 48 12 60 58,349        9,809,238        163,487       168

SF-18 Allegheny 5A 4 30 18 52 77,351        12,979,386      249,604       168

SF-19 Berks 5A 10 21 11 42 57,722        9,785,000        232,976       170

SF-20 Montgomery 4A 16 24 15 55 61,480        11,113,700      202,067       181

SF-21 Delaware 4A 8 34 14 56 65,790        12,184,074      217,573       185

SF-22 Philadelphia 4A 17 16 2 35 45,476        8,905,240        254,435       196

SF-23 Allegheny 5A 14 9 23 28,205        5,552,583        241,417       197

SF-24 Westmoreland 5A 28 8 36 43,872        8,331,567        231,432       245

SF-25 Philadelphia 4A 10 19 11 40 46,757        11,453,809      286,345       245

AR-1 Lehigh 5A 34 4 11 49 65,339        6,392,809        130,465 98
AR-2 Erie 5A 29 16 45 53,021        6,152,972        136,733 116
AR-3 Philadelphia 4A 12 54 66 77,975        9,751,707        147,753 125
AR-4 Allegheny 5A 2 49 4 55 65,577        9,514,764        172,996 145
AR-5 Delaware 4A 53 53 51,690        8,030,480        151,518 155
AR-6 Philadelphia 4A 44 44 49,406        8,361,579        190,036 169
AR-7 Montgomery 4A 33 3 7 43 55,832        9,468,816        220,205 170
AR-8 Philadelphia 4A 28 10 38 53,840        9,515,893        250,418 177
AR-9 Dauphin 5A 5 17 6 28 45,434        8,075,064        288,395 178
AR-10 Allegheny 5A 33 3 36 50,664        9,436,523        262,126 186
AR-11 Philadelphia 4A 46 46 56,478        10,795,027      234,675 191
AR-12 Philadelphia 4A 27 10 37 48,768        9,658,098        261,030 198
AR-13 Philadelphia 4A 30 21 51 62,509        13,609,683      266,857 218
AR-14 Washington 4A 17 7 24 35,299        7,856,113        327,338 223
AR-15 Philadelphia 4A 62 62 70,991        25,995,741      419,286 366

MS-1 Northumberland 5A 35 35 40,397        4,276,084        122,174 106
MS-2 Dauphin 5A 22 14 14 50 88,314        10,055,562      201,111 114
MS-3 Dauphin 5A 18 59 77 92,000        10,668,511      138,552 116
MS-4 Lancaster 5A 46 6 52 71,758        8,456,719        162,629 118
MS-5 Blair 5A 33 20 53 82,070        9,727,007        183,528 119
MS-6 Chester 4A 46 15 61 76,340        9,638,964        158,016 126
MS-7 Lancaster 5A 13 39 26 78 88,910        11,681,226      149,759 131
MS-8 Clearfield 6A 24 6 30 42,254        5,551,584        185,053 131
MS-9 Indiana 5A 40 40 36,743        4,898,995        122,475 133
MS-10 Bradford 5A 50 6 56 57,817        7,738,172        138,182 134
MS-11 Cambria 5A 32 11 43 44,887        6,341,616        147,479 141
MS-12 Dauphin 5A 38 16 54 58,335        8,201,250        151,875 141
MS-13 Mifflin 5A 30 4 34 39,447        5,559,187        163,506 141
MS-14 Fayette 5A 12 12 24 29,586        4,192,325        174,680 142
MS-15 Allegheny 5A 24 12 13 49 67,340        9,698,634        197,931 144
MS-16 Lackawanna 5A 44 4 48 49,460        7,159,738        149,161 145
MS-17 Lehigh 5A 54 7 61 63,949        9,318,159        152,757 146
MS-18 Centre 5A 37 11 48 57,959        8,490,644        176,888 146
MS-19 Chester 4A 41 3 5 49 54,287        8,007,477        163,418 148
MS-20 Fayette 5A 21 3 24 36,064        5,407,359        225,307 150
MS-21 Chester 4A 61 3 64 70,083        10,557,500      164,961 151
MS-22 Allegheny 5A 54 12 66 70,689        10,787,052      163,440 153
MS-23 Allegheny 5A 40 6 46 58,617        9,134,790        198,582 156
MS-24 Wayne 6A 36 4 40 40,959        6,460,530        161,513 158
MS-25 Centre 5A 12 12 16,796        2,683,900        223,658 160
MS-26 Beaver 5A 40 12 52 55,361        9,468,440        182,085 171
MS-27 Lancaster 5A 51 51 51,500        8,871,635        173,954 172
MS-28 Allegheny 5A 52 8 60 66,733        11,716,729      195,279 176
MS-29 Montgomery 4A 40 4 44 44,687        8,202,314        186,416 184
MS-30 Montgomery 4A 50 50 42,265        8,029,015        160,580 190
MS-31 Crawford 5A 36 4 40 38,953        7,490,675        187,267 192
MS-32 Philadelpia 4A 9 8 7 24 31,220        6,031,050        251,294 193
MS-33 Westmoreland 5A 47 47 49,080        9,825,224        209,047 200
MS-34 Philadelphia 4A 58 4 62 56,120        11,262,762      181,657 201
MS-35 Philadelphia 4A 60 60 57,672        11,915,227      198,587 207
MS-36 Philadelphia 4A 20 4 24 26,284        5,523,620        230,151 210
MS-37 Philadelphia 4A 34 11 45 42,523        8,964,723        199,216 211
MS-38 Philadelphia 4A 52 52 50,275        10,703,403      205,835 213
MS-39 Philadelphia 4A 39 11 50 53,416        11,371,112      227,422 213
MS-40 Philadelphia 4A 45 5 50 55,099        11,747,269      234,945 213
MS-41 Philadelphia 4A 24 24 24,284        5,194,462        216,436 214
MS-42 Philadelphia 4A 45 45 46,754        10,118,014      224,845 216
MS-43 Philadelphia 4A 53 53 50,312        10,900,733      205,674 217
MS-44 Philadelphia 4A 54 54 48,965        10,664,381      197,489 218
MS-45 Philadelphia 4A 88 88 79,650        18,005,791      204,611 226

Notes:
103 applications were received for 2015.  18 of these were were for the preservation of existing affordable housing.  

The remaining 85 projects are listed above.

    Indicates unsuccessful applications that committed to meeting Passive House requirements.

    Indicates applications that committed to meeting Passive House requirements and were awarded an 
                      allocation of resources from PHFA.

Construction costs shown are preliminary figures as listed in the application, based on schematic drawings and 
     subject to change as detailed drawings and specifications are developed.
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Construction Cost Summary from PHFA Applications
2015 Costs

Proj. No. County
Climate 

Zone
Units (by BR Qty) Total 

Units
 Bldg. Area Constr. $
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“PASSIVE HOUSE points” introduced to PHFA 2015 QAP

85 Multi-family project applications were received

42% applied as Passive House projects

39 projects awarded funding

7 Passive House Projects awarded funding

422 new Passive House/Net-Zero-Energy-Capable units in PA

THE PHFA PROJECT

Pennsylvania
94 Projects applied, 27 as Passive House projects

10 PH projects awarded 

33 NON-PH projects awarded 10 PH projects awarded                  

Average = $167/sf
33 NON-PH projects awarded      Average = $168/sf

YEAR 2 of The PHFA Project: A NATIONAL Net-Zero-Energy Initiative by 2030 

2016

7 3
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“PASSIVE HOUSE points” introduced to PHFA 2015 QAP

85 Multi-family project applications were received

42% applied as Passive House projects

39 projects awarded funding

7 Passive House Projects awarded funding

422 new Passive House/Net-Zero-Energy-Capable units in PA

Pennsylvania
89 Projects applied, 15 as Passive House projects

8 PH projects awarded  (325 units)

27 NON-PH projects awarded 10 PH projects awarded                  

Average = $167/sf
33 NON-PH projects awarded      Average = $168/sf

THE NEW GRAVITY PROJECT

YEAR 3-4            A NATIONAL Net-Zero-Energy Initiative by 2030 

2017-18



THE NEW GRAVITY PROJECT
CONSTRUCTION COST OF PROPOSED PROJECTS TO PHFA

PROJECT
COST/SF

$350

$300

$250

$200
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$100

$50

$0
O sf 50,000 sf 100,000 sf

DATA SOURCE: PENNSYLVANIA HOUSING FINANCE AGENCY: MULTI-STORY AND SINGLE FAMILY TOWNHOUSE NEW CONSTRUCTION ONLY

150,000 sf PROJECT 
SIZE

75,00063,000 88,00025,000 38,00012,500
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$87

$62

$125
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$112
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$225
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$212

$275

$287

$262

175,000163,000 188,000125,000 138,000112,500

NON-PASSIVE HOUSE
AVG  $182/SF

AWARDED PASSIVE HOUSE
AVG  $179/SF

- 2% DIFFERENCE

2018

NON-PASSIVE HOUSE
AWARDED PASSIVE HOUSE
NOT AWARDED PASSIVE HOUSE







40 State Housing Finance Agencies 
Engaged to replicate PHFA strategy
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Over 40 Projects, mostly BUILT, presented!
- Cost data being collected and compared to “typical” costs from multiple regions

- Performance Data beginning to be collected
- Developing ‘MANUAL’ of cost-effective envelops/systems/strategies for multi-family PH
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