


2	-	Buildings	must	“work”	

To	be	high	performance…	



Building	Science	Translation:	
	
Manage	energy	&	moisture		
with	equal	intensity…	



How	many	ways	can	a	building	get	
wet?	

• Bulk	water	
• Capillary	water	
• Air-transported	
vapor	

• Vapor	by	diffusion	
•  (moisture	of	
construction)	

• Continuous	water	
barrier	(WRB	
integrated	with	
flashings)	

• Capillary	breaks	
• Continuous	air	
barrier	

• Vapor	retarders(?)	



How	many	ways	can	a	building	
assembly	dry?	

•  Free	drainage	
(powerful	&	easy)		

• Convective		
(Strong	&	harder)	

• Diffusion	
(weakest	&	hardest)	

•  Space	
• Pathway	and	driving	force	
• Directional	drying	by	
moisture	gradient	



HP Enclosures 

• Continuous	water	control	layer	(“barrier”)	
	

• Continuous	air	control	layer		
	

• Vapor	profile	(designated	directional	drying)	
	

• Continuous	thermal	control	layer	



How	many	layers	in	this	wall?	
• Block	
•  Lathing	
• Plaster	
	



How	many	layers	in	today’s	
“typical”	wall?	

•  Exterior	finish	



Two…	
•  Exterior	finish	
• Cladding	



Three…	
•  Exterior	finish	
• Cladding	
• WRB	



Four	and	five…	
•  Exterior	finish	
• Cladding	
• WRB	
•  Sheathing	
•  Framing	



Six,	seven	and	eight…	
•  Exterior	finish	
• Cladding	
• WRB	
•  Sheathing	
•  Framing	
•  Insulation	
• Vapor	retarder	
• Gypsum	board	



Nine	and	ten.	
•  Exterior	finish	
•  Cladding	
• WRB	
•  Sheathing	
•  Framing	
•  Insulation	
•  Vapor	retarder	
•  Gypsum	board	
•  Primer	
•  Interior	finish	



Once	a	building	assembly	gets	wet,	
long	term	drying	comes	via	diffusion	
(darn,	the	weakest	and	hardest…)	



Vapor Profile (Qualitative…) 

1.  Determine vapor permeability of each 
component of assembly 

2.  Identify least vapor permeable 
component(s) 

3.  Assess direction and extent of vapor drive: 
interior/exterior temperature difference, 
interior/exterior relative humidities 
(remember always high to low) 

4.  Identify/assess drying direction & potential 

NOTE: Assumes continuous air barrier—no air leaks 







Building Science Guild 
• Check	your	business	at	the	door…	
	

•  Your	competition	is	not	the	other	building	
professionals	in	the	room;	it’s	all	the	building	
professionals	not	in	the	room…	
	

•  “You	must	learn	from	the	mistakes	of	others.	You	can't	
possibly	live	long	enough	to	make	them	all	yourself.”	
Sam	Levenson	



3	–	you	must	be	able	to	sell	what	
you	build…	

To	be	high	performance:	



Train	everyone,		
including	your	sales	staff…	
	



Randy Erwin training Ryland Homes sales staff 



Put	your	money	where	your	mouth	is
—performance	guarantees…	
	



An	intended	consequence	of	our	work:		
Energy	bill	guarantees	

New	home	programs:	
•  Bigelow	Homes	
	

•  Environments	for	Living	
	

•  Comfort	Home	
	

•  Artistic	Homes	
	

•  Tucson	Electric	Power	
	



Energy	bill	guarantees	for	retrofits?	

Existing	home	programs:	
	
	

•  Masco’s	WellHome	
	
	
	
	

•  Tucson	Electric	Power	
	
	
	

•  Green	Homes	of	America	
	



IR	Digital	Thermometers	&	
Cameras	



But	building	professionals	can’t	
win	the	high	performance	business	
proposition	on	their	own…	

• Realtors	
• Appraisers	
• Lenders	



Realtors – Green the MLS Toolkit 



Appraisers 

§  The	Appraisal	
Institute’s	Green	
Education	
materials	

§  Form	1004	
addendum:	
“Residential	
Green		&	Energy	
Efficient”	



“Green” Lenders 

§  Green	Street	
(OR)	

	
	
	

§  Laconia	
Savings	Bank	
(NH)	



The underlying issue of payback 
analysis vs. value transfer 

§ Payback	analysis	works	for	
single-owner,	short-lived	
products	

§ Payback	analysis	ALONE	does	
not	work	for	multiple-owner,	
durable	products	



Take	the	next	logical	step	–	connect	
quality	with	value…	



The	LL	Bean	approach	to	products,	
customer	service,	the	value	proposition	

• Policy:	Return	any	LL	Bean	product	any	time,	in	any	
condition—get	a	replacement	free.	
Logic:	What	could	be	more	valuable	than	to	know	how	
one	of	our	products	performed	over	time?	

• Policy:	Return	any	product	that	you	THINK	is	LL	Bean’s	
any	time,	in	any	condition—get	a	replacement	free.	
Logic:	What	could	be	more	valuable	than	to	know	how	
a	competitor’s	product	performed	over	time?	







Integrating	art,	science,	and	
business	is	beautiful.	

Thank	you.	

St
ev
e	
Ba

cz
ek
,	A

rc
hi
te
ct
	


