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Castle Square Apartments are a 540,000-square-
foot mixed-use property comprised of 500 

affordable apartment units and 20,000 square feet 
of retail space.  

1960’s Brick building 

NO insulation 



Castle Square Development Team  

    

The Team: Building Science Corporation (BSC) as the enclosure specialists; Elton + 

Hampton Architects; Portsmouth, Petersen Engineering Inc.; Biome Studio -  a zero-energy 

and sustainability consulting group; and Pinck and Co. as owner’s representative.  



Create an Responsive Design Team 

Engage the stakeholders early 
 Tenants Board 

 Winn Management 

 Staff/Residents 

  

Green Workshops and Planning Charrettes 

Listen to and then Set Priorities:   

 Regional  

 Neighborhood 

 Buildings/Occupants/Maintenance 

Create a Road Map  

Make it Easy to get it Right   

Development Process 
What was heard: 



Castle Square DEEP RETROFIT 
Design Principles 

1. Super Insulate 

2. Air Seal 

3. Scale down Heating & Cooling Equipment 

4. Improve Indoor Air Quality 

5. Harness the Sun 

6. Reduce Plug Load 



Energy Efficiency Payback 

Building Insulation provides the 

largest energy & cost savings 

allowing for the shortest 

payback period 



Commercial & Industrial: Castle Square Deep 
Energy Retrofit 

Highly Insulated 
Roof 

Thermal Efficient 
Glazing 

Highly Efficient 
Insulated Exterior 
Walls 

Efficient Integration of 
Roof, Wall & Window 
Systems 

72% predicted energy 
improvemnet over baseline 



Super Insulated Metal Exterior  

R-40 
Wall 

R-5 
Window 

R-3 
Wall 

R-1.7 
Window 



Super Insulated Metal Panel Exterior 



Roof and Solar 



Predicted 
Savings 

Walls R-3             R-40 

Roof  R-20           R-40 

Windows R-1.7          R-5 

71 % decrease in natural gas for heating  
78% decrease in natural gas for hot water  

60% decrease in electric usage 
 

10,791 MMBTU Savings Per Year 
Avoids Emission of 1,506,120  lbs of CO2 Per 

Year 



Predictive Cost Savings 



Heading 



One Year of Performance 

• Analysis is ongoing 
• Currently projected between 65-68% 

• Commissioning did not occur until after 1 year 

• Solar was not functioning properly 

• Modeling data inaccuracy 

• Rebounding effect  

 


