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ELECTRICITY ONLY average per household 

x Pennsylvania households consume an average of 96 million Btu per year, 8% 
more than the U.S. average. Pennsylvania residents also spend 16% more than 
the average U.S. households for energy consumed in their homes.   

x Average electricity consumption in Pennsylvania homes is 10,402 kWh per year, 
which is lower than the national average, but 58% more than New York 
households and 17% more than New Jersey residents.  

x Pennsylvania has a lower percentage of apartment units and homes are typically 
newer than homes in the other Middle Atlantic states.  

CONSUMPTION BY END USE 

Half the energy consumed in 
Pennsylvania homes is for space 
heating. Air conditioning 
accounts for a larger share of 
household consumption than 
other Northeast states, but still 
only accounts for 3% of the total 
energy used in homes.   
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None 

Window/wall 
units only 
Central air 
conditioning 

Natural gas (38%) provides heat to more Pennsylvania 
homes than any other fuel, but electricity (29%), fuel oil 
(20%), and propane (9%) are also widely used in the state. 

More than half of Pennsylvania households (56%) use 
central air conditioning and one-third rely on individual 
window/wall units.  
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DIVISION: Middle Atlantic (MidAtl) 
STATES INCLUDED: New Jersey,  
New York, Pennsylvania 

All data from EIA’s 2009 Residential Energy Consumption Survey  
www.eia.gov/consumption/residential/ 
 

 
Space heating 

 
Water heating 

 
Air conditioning 

 
Appliances, electronics, lighting 

Household Energy Use in Pennsylvania 
A closer look at residential energy consumption 

DOE Commercial Reference Buildings
Version 1.4_7.0
New Construction, ANSI/ASHRAE/IESNA 90.1-2004
Site Energy Use Intensities (EUIs) [kBtu/ft2/yr]
August 2012
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Climate Zone 1A 2A 2B 3A 3B 3B 3C 4A 4B 4C 5A 5B 6A 6B 7 8

 Large Office 47 48 45 44 39 41 41 46 40 41 47 42 52 46 53 67 45
 Medium Office 51 51 51 48 41 47 43 51 46 45 52 47 57 51 59 76 50
 Small Office 52 51 53 47 41 46 41 51 47 47 54 49 59 54 61 83 51
 Warehouse 29 23 24 27 19 24 23 32 29 28 38 34 46 41 53 78 30
 Stand-alone Retail 60 63 62 63 46 58 53 74 64 68 84 72 96 87 107 150 72
 Strip Mall 57 61 60 65 48 61 57 78 68 74 89 76 103 94 115 164 71
 Primary School 57 57 57 55 46 54 52 62 56 55 66 59 75 67 80 103 60
 Secondary School 60 61 59 60 44 56 51 71 59 63 78 66 91 79 99 135 67
 Supermarket 158 169 161 173 156 162 169 186 171 184 197 183 211 200 225 272 183
 Quick Service Restaurant 536 553 546 566 507 551 535 614 576 584 660 612 711 666 760 930 598
 Full Service Restaurant 406 428 418 447 387 429 428 495 457 478 534 491 575 541 621 758 478
 Hospital 149 155 149 154 147 145 152 160 137 150 160 140 163 147 165 184 155
 Outpatient facility 221 225 233 227 212 227 216 233 230 219 232 228 239 233 239 258 230
 Small Hotel 68 67 66 66 60 64 61 68 65 63 71 67 76 71 79 95 68
 Large Hotel 105 115 107 125 111 113 121 138 130 135 151 144 164 159 181 214 132
 Mid-rise Apartment 37 38 37 37 31 36 32 42 37 38 47 41 54 48 59 78 40

CBECS : �
C o m m e r c i a l  
B u i l d i n g  
E n e r g y  
C o n s u m p t i o n  
S u r v e y �
	  

RECS : �
R e s i d e n t i a l  E n e r g y  

C o n s u m p t i o n  S u r v e y �
	  

DOE: �
C o m m e r c i a l  R e f e r e n c e  
B u i l d i n g s �
	  



HIS TORIC  UT I L I T Y  DATA �
	  

Payment
YTD Actual Jul-14 Aug-14 Sep-14 Oct-14 Nov-14 Dec-14 Jan-15 Feb-15 Mar-15 Apr-15 May-15 Jun-15 Jul-15

Water PA Amer 778.88          57.92          61.84               54.00           61.84           67.71           52.04           51.07           51.92           63.11           58.11           62.11           62.11           75.10           

Usage (in thousands) 4.4 4.8 4.0 4.8 5.4 3.80             3.7 3.5 4.6 4.1 4.5 4.5 5.8

Est/Act A A A A A A A A A A A A A

5/29-6/26 6/27-7/29 7/30-8/28 8/29-9/29 9/30-10/29 10/30-11/26 11/27-12/29 12/30-1/28 1/29-3/2 3/3-3/30 3/31-4/28 4/29-5/27 5.28-6/26

Electric Duquense Light 6,233.46        686.89         731.75             712.57         696.39         652.05         538.73         544.30         424.40         197.21         198.28         254.71         290.45         305.73         

Usage 6,310          6,590               6,470           6,240           5,680           4,450           4,599           4,046           -              -              -              -              -              

5/5-6/4 6/4-7/3 7/3-8/5 8/5-9/4 9/4-10/6 10/6-11/4 11/6-12/8 12/8-1/8 1/8-2/9 2/9-3/10 3/10-4/8 4/8-5/9 5/10-6/10

2,334.13        341.37         367.67         319.93         354.88         464.23         486.05         

Guttman Usage 4,718           5,082           4,422           4,905           6,417           6,718.18      

1/7-2/4 2/5-3/6 3/7-4/6 4/7-5/5 5/6-6/6 6/7-7/6

Gas Equitable 591.23          17.00          17.00               17.00           18.33           21.76           50.47           88.94           109.86         110.96         75.64           29.54           17.73           17.00           

Customer Charge 17.00          17.00               17.00           17.00           17.00           17.00           17.00           17.00           17.00           17.00           17.00           17.00           17.00           

Usage (MCF) -              -                   -              0.2               1.2               9.1               19.3             25.3             25.6             16.4             3.5               0.2               -              

Est/Act A A A A A A A A A A A A A

5/29-6/29 6/29-7/30 7/30-8/28 8/28-9/29 9/30-10/30 10/31-11/25 11/26-12/30 12/31-1/29 1/30-2/26 2/27-3/30 3/31-4/29 4/30-5/28 5/28-6/29

01-820075-43300 Dominion 429.39          -              -                   -              -              5.13             38.85           82.39           107.97         109.27         69.99           14.93           0.86             

Usage (DTH) -              -                   -              -              1.2               9.1               19.3             25.3             25.6             16.4             3.5               0.2               

5/29-6/29 6/29-7/30 7/30-8/28 8/28-9/29 12/1-12/31 1/1-1/31 2/1-2/28 3/1-3/31 4/1-4/30 5/1-5/31

C a n  b e  u s e d  t o  
c a l c u l a t e  a  

b u i l d i n g ’ s  c u r r e n t  
E U I �

	  



PREDICTED  ENERGY PERFORMANCE �
	   Passive House Planning

P R I M A R Y     E N E R G Y     V A L U E

Building: McKeesport Downtown Housing Building Type/Use: Multi-Unit (Single Room Occupancy)
Location: North America Treated Floor Area ATFA: 36643 ft²

Space Heat Demand incl. Distribution 1.8 kWh/(ft2yr)

Useful Cooling Demand: 0.3 kWh/(ft2yr)

Final Energy Primary Energy Emissions
CO2-Equivalent

CHOOSE UNITS: kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

Electricity Demand (without Heat Pump) PE Value
CO2-Emissions Factor 

(CO2-Equivalent)

Covered Fraction of Space Heat Demand (Project) kWh/kWh lb/kWh

Covered Fraction of DHW Demand (Project) 2.7 1.50

Direct Electric Heating QH,de 0.0 0.0 0.00

DHW Production, Direct Electric (without Wash&Dish) QDHW,de (DHW+Distribution, SolarDHW) 0.0 0.0 0.00
Electric Postheating DHW Wash&Dish (Electricity, SolarDHW) 0.0 0.0 0.00
Electricity Demand Household Appliances QEHH (Electricity worksheet) 1.3 3.4 1.89
Electricity Demand - Auxiliary Electricity 1.4 3.9 2.17
Total Electricity Demand (without Heat Pump) 2.7 7.3 4.06

kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

Heat Pump PE Value CO2-Emission Factor (CO2-
Equivalent)

Covered Fraction of Space Heat Demand (Project) 100% kWh/kWh lb/kWh

Covered Fraction of DHW Demand (Project) 0% 2.7 1.50
lb/kWh

Energy Carrier - Supplementary Heating Electricity 2.7 1.50
Annual Coefficient of Performance - Heat Pump Separate Calculation 4.10
Total System Performance Ratio of Heat Generator Separate Calculation 0.24
Electricity Demand Heat Pump (without DHW Wash&Dish) QHP 0.4 1.2 0.66
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 0.00
Total Electricity Demand Heat Pump 0.4 1.2 0.66

kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

Compact Heat Pump Unit PE Value CO2-Emission Factor (CO2-
Equivalent)

Covered Fraction of Space Heat Demand (Project) kWh/kWh lb/kWh

Covered Fraction of DHW Demand (Project) 2.7 1.50
lb/kWh

Energy Carrier - Supplementary Heating Electricity 2.7
COP Heat Pump Heating (Compact worksheet) 0.0
COP Heat Pump DHW (Compact worksheet) 0.0
Performance Ratio of Heat Generator (Verification) (Compact worksheet)

Performance Ratio of Heat Generator (Planning) (Compact worksheet)

Electricity Demand Heat Pump (without DHW Wash&Dish) QHP (Compact worksheet) 0.0 0.0 0.00
Non-Electric Demand, DHW Wash&Dish 0.0 0.0 0.00
Total Compact Unit (Compact worksheet) 0.0 0.0 0.00

kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

Boiler PE Value CO2-Emission Factor (CO2-
Equivalent)

Covered Fraction of Space Heat Demand (Project) kWh/kWh lb/kWh

Covered Fraction of DHW Demand (Project) 1.1 0.55

Boiler Type (Boiler worksheet)

Utilization Factor Heat Generator (Boiler worksheet) 0%
Annual Energy Demand (without DHW Wash&Dish) (Boiler worksheet) 0.0 0.0 0.00
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 0.00
Total Heating Oil/Gas/Wood 0.0 0.0 0.00

kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

District Heat PE Value CO2-Emission Factor (CO2-
Equivalent)

Covered Fraction of Space Heat Demand (Project) kWh/kWh lb/kWh

Covered Fraction of DHW Demand (Project) 0.7 -0.15

Heat Source (District Heat worksheet)

Utilization Factor Heat Generator (District Heat worksheet) 0%
Heat Demand District Heat (without DHW Wash&Dish) (District Heat worksheet) 0.0 0.0 0.00
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 0.00
Total District Heat 0.0 0.0 0.00

kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

Other PE Value CO2-Emission Factor (CO2-
Equivalent)

Covered Fraction of Space Heat Demand (Project) kWh/kWh lb/kWh

Covered Fraction of DHW Demand (Project) 100% 1.1 0.55

Heat Source (Project) i.e. Wood
Utilization Factor Heat Generator (Project) 87%
Annual Energy Demand, Space Heating 0.0 0.0 0.00
Annual Energy Demand, DHW (without DHW Wash&Dish) 1.9 2.0 1.01
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 0.01
Non-Electric Demand Cooking/Drying (Gas) (Blatt Strom) 0.3 0.3 0.15
Total - Other 2.1 2.3 1.17

kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

Cooling with Electric Heat Pump PE Value CO2-Emission Factor (CO2-
Equivalent)

kWh/kWh lb/kWh

Covered Fraction of Cooling Demand (Project) 100% 2.7 1.50

Heat Source Electricity
Annual Cooling COP 3.79
Energy Demand Space Cooling 0.1 0.2 0.11

kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

Heating, Cooling, DHW, Auxiliary and Household Electricity 5.4 11.0 6.00
kWh/(ft2yr) kWh/(ft2yr) lb/(ft2yr)

Total Primary Energy Use Intensity 11.0 kWh/(ft2yr)

Total Emissions, CO2-Equivalent 6.0 lb/(ft²yr) (Yes/No)

Primary Energy Requirement 11.1 kWh/(ft2yr) Yes

kWh/(ft2yr)
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C A U T I O N : �
P r i m a r y  E n e r g y  U s e  I n t e n s i t y  i s  N O T  t h e  s a m e  a s  E U I �
F i n a l  E n e r g y  U s e  I n t e n s i t y  i s  N O T  t h e  s a m e  a s  E U I �
P H P P  u s e s  T F A  ( T r e a t e d  F l o o r  A r e a )  E U I  u s e s  G S F  ( G r o s s  S F ) �
	  

R e s u l t s  f r o m  t h e  
P H P P  c a n  b e  u s e d  

t o  c a l c u l a t e  a  
“ P r e d i c t e d  E U I ” �

	  
Sample Calculation:�

5.4 kWh X 36643 ft2 = 197,872 kWh�
�

197,872 kWh X 3.412 kWh/kBTU = 675,140 kBTU�
�

675,140 kBTU/67,500 GSF = 10�

	  

P H P P  p r e d i c t s  
a n  E U I  o f  10 �



Real World Utility 
Data: 

Two Passive House 
Retrofit Case 

Studies	  
	  









McKeesport Downtown Housing $124 per sf 









Ever wonder what 
14,100 CFM50 

actually looks like?	  
	  

2.0 ACH50	  
	  









PHPP Prediction = 10



Energy Savings are Not Always Equal to Money Savings �





What’s going on here? �
	  

The energy SOURCES changed… �
	  



The cost of energy varies by SOURCE… �
	  
Gas: $16.35 per MMBTU  Electric: $27.65 per MMBTU�
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Annual0Rate0of0increase0in0Energy0Costs0Projected

UBlity0Cost0ReducBon0from0Passive0House0Approach0(%)

Energy0Cost,0Baseline0Building0($0per0month)

When0the0value0reaches0zero,0it's0all0gravy0O0and0the00
energy0savings0each0month0will0add0up0to0a0

substanBal0sum!

Areas0below0zero0indicate0that0the0extra0down0and0monthly0payments0
exceed0the0value0of0the0energy0savings0to0date.

Cost0of0

Building0

OpBons

Cost0of0

Baseline0

RenovaBon

Cost0to0

Upgrade0to0

Passive0

House

Cost0of0

Passive0

House0

RenovaBon

L$100,000)

$0)

$100,000)

$200,000)

$300,000)

$400,000)

$500,000)

$600,000)

$700,000)

0) 5) 10) 15) 20) 25) 30)Year):)

Future0Value0of0Energy0
Savings0aYer0Applying0

them0to0Extra0Down0
Payment0and0Monthly0

Payments0of0the0
Passive0OpBon0

Five-year PAYBACK�
	  

$600,000 SAVED over 30 years of building operation�
	  



What Kind of Future Do You Want? 





HAZELWOOD LIBRARY 
 
$117 per sf core & shell 
$37 per sf library interiors 
$45 per sf family center interiors 
	  













Twice	  the	  space	  and	  a	  smaller	  bill	  



Making the Case: 
Three Proposed 
Passive House 

Projects	  



1-10



Mid-rise Apartment (DOE pre-1980 building) = 86

Mid-rise Apartment (DOE new construction building) = 47

Riverview Existing Utilities = 80

RIVERVIEW PASSIVE HOUSE = 23

50% ENERGY REDUCTION*

* Passive House is projected to reduce energy consumption by 50% (or more) 
over DOE benchmark for New Construction OR a "typical" Energy Retrofit.
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F i v e - y e a r  PA Y B A C K  a n d  o v e r  $ 2 . 5  M I L L I O N  d o l l a r s  s a v e d  
c o m p a r e d  t o  a  D O E  N e w  C o n s t r u c t i o n  C o m m e r c i a l  
R e f e r e n c e  B u i l d i n g !   �
	  





Current Library Location = 77

Projected EUI Post-renovation = 24 (based on Hazelwood)

69% Energy 
Reduction

A 69% REDUCTION in energy consumed per 
square foot allows for a building that is 1.8 
TIMES LARGER, yet costs 26% LESS TO OPERATE…	  



710

3%

1,200,000 0% 1,200,000 26%

INFORMATION)PRESENTED)BY:

Copyright)Randy)Foster,)The)Ar@sans)Group,)Inc.
www.Ar@sansGroup.com

Michael)Whartnaby,)C.P.H.C.,))ThoughKul)Balance,)inc.

Annual.Rate.of.increase.in.Energy.Costs.Projected

U@lity.Cost.Reduc@on.from.Passive.House.Approach.(%)

Energy.Cost,.Baseline.Building.($.per.month)

When.the.value.reaches.zero,.it's.all.gravy.M.and.the..
energy.savings.each.month.will.add.up.to.a.

substan@al.sum!

Areas.below.zero.indicate.that.the.extra.down.and.monthly.payments.
exceed.the.value.of.the.energy.savings.to.date.

Cost.of.
Building.
Op@ons

Cost.of.
Baseline.

Renova@on

Cost.to.
Upgrade.to.
Passive.
House

Cost.of.
Passive.
House.

Renova@on

$0)
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$80,000)
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$120,000)
0) 5) 10) 15) 20) 25) 30)Year):)

Future.Value.of.Energy.
Savings.aWer.Applying.
them.to.Extra.Down.
Payment.and.Monthly.
Payments.of.the.
Passive.Op@on.

Saving this non-profit more than $100,000 
over 30 years of building operation!	  
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5724CWALNUTCSTREET
           456 south graham street
pittsburgh, pennsylvania 15232
t. 412.661.6010    f. 412.363.9911

Cost is $184.00 per Square foot 
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Effective Leakage Area: 28 square inches +/-	  
	  




