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Building to Meet ZERH w/Multiple 
Layers of Foamboard: Lessons Learned  

1.  Specifics	of	the	ZERH	home	and	what	is	required.	
2.  What	worked	well	and	what	would	we	do	differently?	

3.  GeWng	your	"ducks	in	a	row"	(Architect,	energy-rater,	
trades	people)	

4.  Start	at	the	beginning	and	build	for	success	
5.  Devilish	details	and	following	through	on	them	

6.  TesDng	and	the	numbers:	what	do	they	tell	you?	

7.  What	other	techniques	can	be	employed	not	specific	to	
ZERH	basics?	

 



ZERH: What is it? 

“A	DOE	Zero	Energy	Ready	Home	is	a	
high	performance	home	which	is	so	
energy	efficient,	that	a	renewable	
energy	system	can	offset	all	or	most	
of	its	annual	energy	consump6on.”	



DOE ZERH Requirements 

DOE	Zero	Energy	Ready	Homes	must:	
1.   Comply	with	ENERGY	STAR	for	Homes	and	the	

Inspec6on	Checklists	for	
	Thermal	Enclosure	

–  HVAC	Quality	InstallaDon	(Contractor	and	HERS	Rater)	
•  Excep6ons	for	QA-Creden6aled	HVAC	Contractor	

–  Water	Management	
–  The	target	home/size	adjustment	factor	used	by	ENERGY	STAR	

•  Note:	Revision	08	of	EnergyStar	V3	is	now	available	and	can	
be	used	by	all	partners	effec?ve	immediately	



DOE ZERH Requirements 
2.  Feature	energy	efficient	appliances	and	fixtures	that	are	

ENERGY	STAR	qualified.	
3.  Use	high-performance	windows	that	meet	ENERGY	STAR	v5.0	

and	v6.0	specificaDons	(depending	on	climate	zone).		The	
required	U	and	Solar	Heat	Gain	Coefficient	(SHGC)	values	are	
shown	below,	effecDve	8/22/2016.																																												

	
	
	



DOE ZERH Requirements 
4.   Meet	2012	Interna6onal	Energy	Conserva6on	Code	levels	for	

insula6on.		In	some	states	2015	IECC	insulaDon	levels	are	
required	–	see	End	Note	#15	of	the	Rev.05	specs	

5.  Follow	the	latest	proven	research	recommendaDons	by	
installing	ducts	in	condi6oned	space	or	using	a	high	
performance	alternaDve	as	defined	in	the	program	specs.	

6.   *Conserve	water	and	energy	through	an	efficient	hot	water	
distribuDon	system	that	provides	rapid	hot	water	to	the	
homeowner.	

7.  *Provide	comprehensive	indoor	air	quality	through	full	
cerDficaDon	in	EPA’s	Indoor	airPlusProgram	

																											

	
	
	



DOE ZERH Requirements 
8.  Accomplish	savings	on	the	cost	of	future	solar	PV	installaDons	

by	following	the	PV-Ready	checklist	for	climates	with	
significant	solar	insolaDon.		This	checklist	references	
EPA's	solar	electric	guide.		(Note	that	the	solar-hot	water	
provisions	of	the	checklist	are	no	longer	mandatory	and	can	
be	found	below	with	encouraged	items.)																																							

	
	
	



DOE ZERH Requirements -Solar 



DOE ZERH Requirements 

•  energy.gov/eere/buildings/zero-energy-ready-home	



Rigid Foam: choosing a method 
Two methods 
 
•  Water control layer in 

front of rigid insulation 
•  Water control layer behind 

rigid insulation 
•  We chose behind rigid 

insulation. 
•  *Water control layer must 

be continuous  and 
uninterrupted!* 



Rigid Foam Concept 
Thermal control 
layer outside the 
structure. 
•  Protecting the 

structure 
•  OSB sheathing never 

reaches dew point 
•  Dry to the inside – 

Class III vapor 
retarder 



What worked well? What didn’t? 
What	worked	well?	

•  Aligning	upper	and	lower	wall	studs	
•  Long	screws	
•  Drill	press/pre-drilling	and	countersinking	
•  Bapery	impact	drivers	
•  First	layer	of	XPS	
•  Vinyl	window/door	jamb	extensions	
•  Learning	curve	was	reasonable/beper	than	expected	
	

What	didn’t	work	well?	
•  Long	screws	missing	stud/poking	through	
•  Extending	bopom	cord	of	roof	truss	to	top	cord	
•  Roof	intersecDon	with	house	wall	
•  Upper	wall	stud	non-alignment	with	gable	end	
•  Diverter	flashing	
•  Window	top	drip	cap	
•  Upgrade	siding	



Starting with ICF foundation design 
Foam board/ICF 
 
•  3” foam board over 

framed wall (2” x  4”) 

•  1” foam board over 
ICF foundation wall, 
extending down 2’ 



Foam board detail at foundation 



Foam board detail doors & windows 



Foam board detail doors & windows 



Foundation to framing 

•  Subtitle 

Continuous 
Water  Control 
Layer 
 
•  Plans vs. real 

construction methods 
•  *Water control layer 

must be continuous  
and uninterrupted!* 

•  “Don’t lift your pen 
from paper.” 



Foundation to framing 

•  Subtitle 

•  Continuous 
Water  Control 
Layer 

•  Bug Screen/air  
flow 

•  Bringing  1” 
foam board 
down over  ICF 
foundation 



Building the layers of rigid foam 

•  Subtitle 



House wrap over top of walls 

•  Subtitle 



Window/door bucks and furring 
strips 

•  Subtitle 



Window/door bucks and furring 
strips 

•  Subtitle 



Maintaining Air Flow  



Evolution of Technique 



Garage/House, Penetrations, Soffit 



Windows: air/water control layers 



Fasteners 

Pre-drilling  &  

Countersinking 



Preparing for Siding 

Foam board on 
house wall 
before roof truss 



Preparing for Siding 



Exterior 



Front Door/Stoop Details 

Extended 
sills 
Support 
and 
finishing 



Roof to Wall Detail 

Thick 
layers, 
Diverter 
flashing 



Roof to Wall Detail 

Double water control 
layer 



Penetrations/Jamb Extension 

Adding 
furring 
strips for 
penetratio
ns 



HRV/Rim Cavity 

HRV/Rim joists 



Interior 

Central 
returns 
Finished 
interior 



Ceiling Sealing 

Electrical boxes 
Top wall plates 



Thermal Imaging 



Thermal Imaging 



Thermal Imaging 



Thermal Imaging 



Thermal Imaging 



Thermal Imaging 



Thermal Imaging 



Thermal Imaging 



My	House	



Interior 



Results	



Results	



Results	



Monthly Cost Increase 

Qty	 Item	 Per	each	 Total	
250	 2"	x	3"	 $2.05		 $512.50		
1000	 Screws	 $0.50		 $500		
70	 2"	Foamboard	 $26.00		 $1,820.00		

	 	 	 $2,832.50		

	 	 	 	 
	 	 Monthly	at	0%	

interest	 $7.87		

	 $200,00	Home	
Monthly	at	3.92%	
interest	 $13.00		

	 $200,00	Home	
Doubled	for	labor	
at	3.92%	interest	 $26.00		



Alternative? 

vs. 
Per 

4’ x 8’ 
 

$36.40 $56.60 



Source: 

buildingscience.com 
BA-1406: Final Measure Guideline:  
Incorporating Thick Layers of Exterior Rigid 
Insulation on Walls 

 
Joseph Lstiburek, Peter Baker - APRIL 15, 2015 

 
http://buildingscience.com/documents/bareports/ba-1406-final-measure-

guideline-incorporating-thick-layers-exterior-rigid-insulation/view 
 

https://energy.gov/eere/buildings/maps/zerh-navigational-button-graphic 


