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THE NEW GRAVITY  



RADICAL  
 

AFFORDABLE 
 

SCALABLE  
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PRINCIPLES FOR 
NEARLY ZERO-ENERGY BUILDINGS
Paving the way for effective implementation 
of policy requirements

BRUSSELS 
2015  
 
“….calls for all buildings to be 
Nearly-Zero Energy Buildings by 
the end of 2020…. Brussels' new 
regulation is based on the Passive 
House Standard, making it 
mandatory for all new builds as 
well as all retrofits as of January 
2015.” IPHA 
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UTAH 



Title 24 legislation passed in 2009 



NET-ZERO-ENERGY-CAPABLE



NET-ZERO-ENERGY-CAPABLE

A building must GENERATE

ALL it needs to survive
on it’s own site
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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’ 
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HOW DO WE GET THERE?

1.   LEGISLATE it
2.   DEMONSTRATE it





LEGISLATE it?   



DEMONSTRATE it!   



DEMONSTRATE it!   
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NORTHERN LIBERTIES 

NORRIS SQUARE 
BANK FLATS 

CAPITAL FLATS 

STABLE FLATS 



STABLE FLATS  2015: 26 townhomes 























.41 ACH 50 
 

FINAL AIRFLOW .49 ACH 50 



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 2168% BETTER $4407

4.5

6.8

SITE ENERGY
kWh/sf/yr

$90/m

$367/m
Total HARD Construction Costs: $375,000.00      $150.00 sf
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CAPITAL FLATS : 3 PHASES, 42 UNITS, 18 YEARS 

PHASE 1: THE FACTORY: 2001 

PHASE  2: THIN FLATS: 2009 
FIRST LEED Platinum Duplexes in USA 



               SITE   SITE 
     Electricity  Gas  Gas  Total Energy (1 kWh = 3.412kBTUs) (kBTU/TFA) 
Address  TFA sf  kWh  Total  MBtu  kWh  kWh   kBTU/yr           kBTU/sf/yr  
 

145B   1480 3288  34,374 10,074 13,362  46,564  31  
W. Laurel             PH STANDARD 15.2 (50%) 

                 

PROJECTED            54,400  37  

REFERENCE (Code home)         80,000  54   

                    

 
 
 
157  (2880)2217 14,520  346  1179 15,700  53,567  24  
W. Laurel             PH STANDARD 15.2  (33%) 

 

PROJECTED            91,400  41  

REFERENCE (Code home)         164,400  74 

Measured Air-Tightness: 4.8 ACH50 
 

Measured Air-Tightness: 2.1 ACH50 
 

kWh/sf/yr

               SITE   SITE 
     Electricity  Gas  Gas  Total Energy (1 kWh = 3.412kBTUs) (kBTU/TFA) 
Address  TFA sf  kWh  Total  MBtu  kWh  kWh   kBTU/yr           kBTU/sf/yr  
 

145B   1480 3288  34,374 10,074 13,362  46,564  31  
W. Laurel             PH STANDARD 15.2 (50%) 

                 

PROJECTED            54,400  37  

REFERENCE (Code home)         80,000  54   

                    

 
 
 
157  (2880)2217 14,520  346  1179 15,700  53,567  24  
W. Laurel             PH STANDARD 15.2  (33%) 

 

PROJECTED            91,400  41  

REFERENCE (Code home)         164,400  74 
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7
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22
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16

* 24 Months of Measured Data

Total HARD Construction Costs: $2,880,000.00      $144.00 sf

PHASE 2: THIN FLATS 2008 


