
Castle Square Mid-Rise Retrofit: 
Teaching an Old Building New Tricks 

Passive House in New England: Residential and Beyond 
Boston Architectural College  
15 October, 2011 

Castle Square Mid-Rise Retrofit 

Passive House Boston, Fall Symposium 
15 October, 2011 2 

Ken Neuhauser, M. Arch, MSc. Arch 

Building Science Corporation, 
www.buildingscience.com 

Building America Research Partner 
Building science consulting 
Architecture 
Testing laboratory 

Castle Square Mid-Rise Retrofit 

Passive House Boston, Fall Symposium 
15 October, 2011 3 

Building and apartment enclosure 

Ventilation 

Castle Square Mid-Rise Retrofit 

Passive House Boston, Fall Symposium 
15 October, 2011 4 

Building and apartment Enclosure 

Ventilation 

Passive House in New England: Residential and Beyond
Castle Square Mid-Rise Retrofit: 
Teaching an Old Building New Tricks October 15, 2011

Neuhauser © buildingscience.com 1 of 35



Passive House Boston, Fall Symposium 
15 October, 2011 5 

Project Introduction – Castle Square 
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Resident Surveys & Charrettes 
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Castle Square Mid-Rise: Investigation 
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Existing Enclosure: 

~R-20 Roof Insulation 
Exposed concrete frame with 

uninsulated brick cavity wall 
infill 
Aluminum Frame Windows                                   

(assumed  no thermal break 
in frame, no Low-E) 
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Image credit: Biome Studio / Elton + Hampton Architects 
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Castle Square Mid-Rise Retrofit 

Image credit: www.CastleDeepEnergy.com 
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Castle Square Mid-Rise Retrofit 
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Ventilation 
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Ventilation 

Image credit: Elton + Hampton Architects  
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Ventilation   
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Ventilation   
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Wall System Approaches for Super Insulation 
(R40) Retrofit 
2. Field-constructed system 
separate components: applied air barrier and drainage 

plane, cladding attachment, exterior insulation, and 
cladding; 

judged to costly and complicated 

2. EIFS (Exterior Insulation and Finish System) 
 required thickness not approved by insurance 

3. Insulated metal panel system 
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System Enhancements 
New Heating Plant and Distribution  
 (boilers, pumps, controls) 

New Heating Distribution 
 (new baseboard radiation and in-unit thermostatic 
control) 

Controlled In-Unit Ventilation 
 (CAR controlled exhaust with passive intake vents) 

New DHW Plant and riser Insulation 
 (insulate risers and improve recirculation) 
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Airflow Control Performance 

Apartment 

Condition 

ACH50 
(air changes 

per hour at 50 
Pascals) 

cfm50 / sf  
(cfm at 50 

Pascals relative 
to total enclosure 

area) 

ELA/100 
(ratio of effective 
leakage area per 
100sf enclosure 

area) 

Baseline 10 – 17 ~0.5 – 0.8 2.5 – 4 

1. Interior Scope 
Complete 6 – 7.5 0.25 – 0.3 1.3 – 1.6 

2. New Windows,  
A/C sleeves 4.5 – 6 0.15 – 0.25 1– 1.4 

3. Water/Air Control 
Membrane < 5 < 0.2 < 1.25 

Castle Square Mid-Rise Retrofit 

Passive House Boston, Fall Symposium 
15 October, 2011 128 

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 

Data from Biome Studio 
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After 

Image credit: Elton + Hampton Architects 
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Do Deep Energy Retrofits Make Economic Sense? 

Passive House in New England: Residential and Beyond
Castle Square Mid-Rise Retrofit: 
Teaching an Old Building New Tricks October 15, 2011

Neuhauser © buildingscience.com 35 of 35




