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Castle Square 
Deep Energy Retrofit (DER
• 1960
• 540,000 Sq. Ft. 

Mixed Use
Public Housing

• 7 stories In	the	
heart	of	
Boston



Exterior Superinsulation

72%
Energy	Reduction	

Target

http://www.castledeepenergy.com/

30%	
Envelope	

Improvement



Design included 
System Redundancies

Insulated Metal Panels Cladding



Single component

Moisture/Vapor 
resistant

Airtight joint 
performance

Off-Site manufactured 
Single component system

Continuous insulation
No gaps or pockets

Hundreds	of	Facade	Options

Accelerated
build speed. 

R-8	per	Inch



IMP	Wall	with	Façade	Rain	Screen



Insulation	/	Air	Sealing		Options

• Rigid	thermoset	phenolic	
insulation	–
– Thermal	conductivity	as	low	as	

0.020	W/m·K

XPS
GENERAL	PURPOSE	INSULATION	FOR	
ROOFING,	WALL	AND	FOUNDATION
APPLICATIONS	REQUIRING	40	PSI	MINIMUM	
COMPRESSIVE	STRENGTH



Thermal/Hygrothermal Analysis	
Design	Assist	by	IMP	Manufacturer



Deep Energy Retrofit 
with & without Shell



Cost	of	Super	Insulated	Shell



Air	Sealing	Exterior/Interior

3.	Right	Size	
Energy	Conservation	Measures

after	designing	envelope	and	air	sealing

Over
50%



Actual	Energy	Savings	vs.	Modeled



Payback	Period

Gas/Electric	Annual	Savings:		$182,000
19	Years



Occupancy	Use	Impacts
• Thermostat	

temperature
• Windows
• Commissioning

1	Year	after	completion
• Building	Use	NOT	

as	Design	Intended

Castle	Square	a	repeatable	scalable	DER	model

Copies	of	the	Castle	Square	White	paper	are	
available	upon	request

paul.bertram@kingspan.com – Mobile:	386-785-3063
Product	information,	Details,	Specifications

available	at:	www.kingspanpanels.us;	
www.trustgreenguard.com/


