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10  LEED BD+C, ID+C, O+M, and ND Accredited Professionals 

1  WELL Accredited Professional  

5  Registered Architects / AIA 

7  Passive House Certified Designers / Consultants 

1  Certified Building Analyst / Building Performance Institute 

1  Building Enclosure Commissioning Process Provider (BECxP) 

Special staff certifications 

1  LEED Fellow 

2  Certified Charrette Planners 

2  Certified Engineer (PE) 

2  Passive House Verifier 

1  Certified Planners / AICP 



Remove the barriers to green building 

 

www.revisionarch.com 
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LEED 

LEED: FOCUSES ON A BROAD RANGE OF TOPICS 
BUT ITS ENGAGEMENT WITH EACH ONE IS 

SHALLOW 

PASSIVE HOUSE: FOCUSES NARROWLY ON ENERGY 
AND INDOOR AIR QUALITY BUT ENGAGES EACH 

VERY DEEPLY 



+ PV = 

LEED Homes 

Passive House 

Net Zero 



14% Savings 

4% Savings 

12% Savings 

ASHRAE 90A (1980) 

5% Savings 

30% Savings 

ASHREA 90.1 
ASHRAE 189.1 

PASSIVE HOUSE 

AIA 2030 

ASHRAE  AEDG 

ASHRAE 90.1 

A history of the energy code 
(code = the minimum -we are allowed to do better!) 



Passive House Building Envelope Typical Building Envelope 



Passive Houses save… 

as much as 80% of the energy used by comparable buildings 





+ + + 

Passive How? 



CONTINUOUS THERMAL & AIRTIGHT BOUNDARY 



CONTINUOUS THERMAL & AIRTIGHT BOUNDARY 



AIR BARRIER COORDINATION 

                              

                              

                              

                              

                              

                              
                              

                              

                              

                              



PASSIVE HOUSE CONSTRUCTION - Sacred Heart Residences 

Photo courtesy of SB Conrad Construction 



What about thermal bridges? 



Image courtesy of Infrared New England 

High Energy Consumption 

Mold Potential 

Cold Zones 

Chart courtesy of ROXUL 





+ + + 

Passive How? 



           
           

WINDOWS AND DOORS 

TRIPLE PANE,  

INSULATED FRAME 

THERM ANALYSIS 

(CONTINUOUS 

THERMAL BOUNDARY) 

INSTALLATION DETAIL 

(CONTINUOUS AIR 

BOUNDARY) 



+ + + 

Passive How? 



passive design energy recovery ventilation 

< ERV illust courtesy of Green Building Advisor 

> ERV photo from Fishtown Passive House, Re:Vison Architecture 



S 

Decentralized 

M 

Semi-Centralized 

L 

Centralized 



+ + + 

Passive How? 



 
• Owner should be monitoring the 

energy consumption of the units 
any way and a while there will 
only need to be ONE electric 
meter, owner will be able to still 
monitor the electricity 
consumption of each unit and, 
depending on State utility rules, 
“charge” tenants for utilities 
anyway.   

 

• Less cost and space 

required for electric 

meters (one) and solar 

meters (one) 

 

• Owner receives the 

benefit of the solar 

electricity generation 

   

• Owner pays distribution 

charges on only one 

meter 

 

• Less penetrations in 

envelop for ventilation 

system 

Rooftop VRF 

Simultaneous 

Heating + 

Cooling 

HIGH PERFORMANCE HEATING AND COOLING 

Rooftop Minisplit 



ENERGY MODELLING – Optimizing the Envelope AND systems 

 

0.15 ACH nat 

25% Window – Wall Ratio 50% Window – Wall Ratio 

SHGC: 0.27 SHGC: 0.27 

Wall: R-28 

 

Roof: R-29 

Underslab: 2” XPS insul (R-10) 6’ from perimeter 



2’ 

ENERGY MODELLING – Optimizing the Envelope AND systems 

 

0.05 cfm/ft2 (0.15 ACH nat) 

23% (25%) Window – Wall Ratio 40% (50%) Window – Wall Ratio 

SHGC: 0.27 (Unchanged) SHGC: 0.5 (0.27) 

Wall: R-40 (R-28) 

Roof: R-45 (R-29) 

R-30 Continuous (R-10 @ 6’ Perimeter) 



1|MARKET FEASIBILITY 

the cost of reducing EUI 

MARKET FEASIBILITY– Optimizing the Envelope AND systems: the cost of reducing EUI 

 

 



ECM EUI REDUCTION 2016 

1
ST

 COST ADD $/EUI 

“Good” Envelope 

Package 
1.5 $37,500 $25,000 

“Better” Envelope 

Package 
2.2 $105,000 $47,727 

Improved Glazing 

 
1.1 $71,000 $64,545 

HVAC System 

 
16.5 $103,000 $6,242 

LED Lighting 

Package 
5.4 $30,000 $5,555 

PV Array 25.4 $262,725 $10,343 

if necessary 

unlikely 

thermal comfort 

1
st
  

2
nd

  

3
rd

  

MARKET FEASIBILITY– Optimizing the Envelope AND systems: the cost of reducing EUI 

 

 



PV FORECAST 

how will the cost equation change? 



the price of solar photovoltaic modules tends to drop 20% 

for every doubling of cumulative shipped volume.  

 

At present rates, costs halve about every 10 years. 



PV FORECAST 

how will the cost equation change? 



“The behavior from here seems clear: the solar industry will 

expand. Retaliatory steps from distribution utilities will 

increase the market for cost-effective battery storage. This 

becomes – initially – a secondary market for battery 

technologies being developed” 

 

-AllianceBernstein's Michael Parker and Flora Chang 



ECM EUI REDUCTION 2016 

1
ST

 COST ADD $/EUI 

“Good” Envelope 

Package 
1.5 $37,500 $25,000 

“Better” Envelope 

Package 
2.2 $105,000 $47,727 

Improved Glazing 

 
1.1 $71,000 $64,545 

HVAC System 

 
16.5 $103,000 $6,242 

LED Lighting 

Package 
5.4 $30,000 $5,555 

PV Array 25.4 $262,725 $10,343 

PV FORECAST 

how will the cost equation change? 

1 

2 

3 



ECM EUI REDUCTION 2016 2026 

1
ST

 COST ADD $/EUI 1
ST

 COST* ADD $/EUI 

“Good” Envelope 

Package 
1.5 $37,500 $25,000 $50,397 $33,598 

“Better” Envelope 

Package 
2.2 $105,000 $47,727 $141,111 $64,141 

Improved Glazing 1.1 $71,000 $64,545 $95,418 $86,743 

HVAC System 16.5 $103,000 $6,242 $138,423 $8,389 

LED Lighting 

Package 
5.4 $30,000 $5,555 $40,317 $7,466 

PV Array 25.4 $262,725 $10,343 $131,363 $5,172 

1 

2 

3 

2 

3 

1 

PV FORECAST 

how will the cost equation change? 
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1. What is NZE? 

2. Case Studies 

3. Our Study 

a. Baseline 

b. Optimized 

c. Energy/Cost 

Analysis 

4. Lessons Learned 

www.ReVisionArch.com 



Center City Philadelphia, 1973  

courtesy of US National Archives/ Flickr 



 

 

David Salamon 
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www.revisionarch.com 

Thank You 


