
Trials	and	Tribula,ons	of	Energy	
Code	Tes,ng	

Ross	Anderson	
Neighborhood	Energy	Connec3on	

	



In	accordance	with	the	Department	of	Labor	and	
Industry’s	statute	326.0981,	Subd.	11,	

	
“This	educaDonal	offering	is	recognized	by	the	
Minnesota	Department	of	Labor	and	Industry	as	

saDsfying	1.5	hours	of	credit	toward	Building	Officials	
and	Residen,al	Contractors	code/energy	conDnuing	

educaDon	requirements.”	
	
	
	

For	addiDonal	conDnuing	educaDon	approvals,	please	
see	your	credit	tracking	card.		



Background	
Ross	Anderson	
•  Builder	Remodeler	
•  HERS	Rater	
•  Energy	Rater	Trainer	
•  Performed	Training	for	Builders	and	Code	officials		
•  Currently	Performing	Code	Compliance	tes3ng		
and	Training	
	



 Requirements Under 
Minnesota's New Energy 

Code. 
 

A modified version of the 
IECC 2012 

 
	

	
	



IECC	2012	More	Challenging	than	ever	
	
The	Energy	Code	keeps	raising	the	bar	:	
	
2009	Code	is	15%	more	stringent	than	the	2006	
version	
	
2012	Code	is	30%	more	stringent	than	the	2006	
version	
	
2015	target	Code	is	50%	or	greater	than	the	2006	
Version	
 



Climate Zones 

	

	
	



Building Thermal Envelope 
 

	

	
	

The	Building	Thermal	Envelope	is	the	Barrier	that	Separates	condiDoned	space	
or	inside	from	uncondiDoned	space	or	outside	



		Increased	Wall	Insula,on	for	climate	
Zone	6	

	
	
 

	

	
	

Frame	Wall	R-20	or	R13+5		



	Wall	Insula,on	for	climate	zone	6	
	
	
 

	

	
	

Minnesota	Minimum	is	R-20	Cavity	
InsulaDon	



AKc	Insula,on	Level	for	climate	zone	6	
	

R-49	or	R-38	conDnuous	with	raised	heel	framing	
	
	
 

	

	
	



AKc	Insula,on	Level	for	climate	zone	6	
	

R-49	or	R-38	conDnuous	with	raised	heel	framing	
	
	
 

	

	
	



	AKc	Insula,on	Level	for	climate	zone	6	
	

A\c	InsulaDon	Strategies	for	Special	Areas	
	
	
 

	

	
	



Founda,on	Insula,on	Level	for	climate	
zone	6	

		
Basement	foundaDon	insulaDon	R-15	

	
		
	
	
 	

	
	



Building Air Barrier 

	

	
	

Building	Envelope	Dghtness		



Building Air Barrier 

	

	
	

Building	Envelope	Dghtness		



 Air Tightness Requirements 
R402.4.1.2	Building	thermal	envelope	tesDng.	The	building	or	
dwelling	unit	shall	be	tested	and	verified	as	having	an	air	

leakage	rate	of	not	exceeding	3	air	changes	per	hour.	TesDng	
shall	be	conducted	with	a	blower	door	at	a	pressure	of	50	

Pascals	(0.2	inches	w.g.)	Where	required	by	the	code	official,	
tesDng	shall	be	conducted	by	an	approved	third	party.	A	

wricen	report	of	the	results	of	the	test	shall	be	signed	by	the	
party	conducDng	the	test	and	provided	to	the	code	official.	
TesDng	shall	be	performed	at	any	Dme	ader	creaDon	of	all	

penetraDons	of	the	building	thermal	envelope.		



 Air Tightness Requirements 

House	must	test	out	at	
3	ACH	50	or	becer	To	
Receive	a	CerDficate	of	

Occupancy	
	

(Lower	is	beDer)	



Blower	Door	TesDng	

•  Highly	calibrated	fan	

•  Air	flow	at	50	Pa	WRT	outside	

– Depressurize	

– Pressurize 		

	



Blower	Door	TesDng	
	



Blower	Door	TesDng	
Blower	Door	set	up	

1.  Exterior	windows	and	doors,	fireplace	and	stove	doors	shall	be	closed.	

2.  Dampers	shall	be	closed.	

3.  Interior	doors	shall	be	open.	

4.  Exterior	doors	for	HRVs	and	ERVs	shall	be	closed.	

5.  HeaDng	and	cooling	systems	shall	be	turned	off.		

6.  Supply	and	return	registers	shall	be	fully	open.	 		

	
(CHAPTER	8	OF	THE	RESNET	STANDARDS	ARE	A	GREAT	REFERENCE)	



Blower	Door	TesDng	

•  There	are	2	types	of	Tests	

– Single	point	test		

– MulDpoint	test	(Requires	a	computer	and	tesDng		

Sodware) 		

	



		

	



		

	



		

	



		

	



Blower	Door	TesDng	
•  ACH	50	

– Air	Exchange	in	building	at	50	Pa	of	pressure	WRT	
outside	

	ACH50	=	[CFM50	x	(60)]	/	Volume	

•  Variables	
–  Volume	
–  CFM	50	

	

	



Blower	Door	TesDng	
Variables	that	Can	Effect	the	Blower	Door	Results	

–  Improper	Volume	calculaDons	

– Faulty	Equipment		

– Extreme	Weather	condiDons	

–  Improper	House	Set-up	

	



	Blower	Door	Tes,ng	
	
	
 

	

	
	

Figuring	out	Square	footage	and	
volume	for	Blower	Door	test	



Plan	review	
 

	

	
	

Plan	Review	



Air	Barrier	opportuniDes	



Building Air Barrier 

	

	
	

			
Recessed	can	lights	



Building Air Barrier 

	

	
	

			

Bocom	plate	leakage	



Building Air Barrier 

	

	
	

			

InsulaDng	and	Air	
sealing	around	windows	



FAILURE TO EXECUTE 

	

	
	

			



	Failures	to	Execute	
	
	
	
	
 

	

	
	



Failures	to	Execute	
	
	
	
 

	

	
	



	Failures	to	Execute	
	
	
	
 

	

	
	



	Failures	to	Execute	
	
	
	
 

	

	
	



	Failures	to	Execute	
	InsulaDon	Strategies		

	
	
 

	

	
	



	Failures	to	Execute	
	InsulaDon	Strategies		

	
	
 

	

	
	



	Failures	to	Execute	
	InsulaDon	Strategies		

	
	
 

	

	
	



	Failures	to	Execute	
	InsulaDon	Strategies		

	
	
 

	

	
	



Weather	strip	
and	insulate	

access	doors	to	
match	

surrounding	
R-Value	

 
	

	
	

	A\c	Access	



Weather	strip	
and	insulate	

access	doors	to	
match	

surrounding	
R-Value	

 
	

	
	

6.	A\c	Access	



R403.2.2	(#1)	Duct	Dghtness	post	construcDon	test.	
Total	leakage	shall	be	less	than	or	equal	to	4	cfm	per	
100	square	feet	of	condiDoned	floor	area	when	tested	
at	a	pressure	differenDal	of	0.1	inches	w.g.	across	the	
enDre	system,	including	the	air	handler	enclosure.	All	

register	boots	shall	be	taped	or	sealed. 	

	
	

Tightness	TesDng	for	Duct	Work	



R403.2.2	(#2)	Duct	Dghtness	rough-in	test.	Total	
leakage	shall	be	less	than	or	equal	to	4	cfm	per	100	

square	feet	of	condiDoned	floor	area	when	tested	at	a	
pressure	differenDal	of	0.1	inches	w.g.	across	the	

enDre	system,	including	the	air	handler	enclosure.	All	
register	boots	shall	be	taped	or	sealed.	If	the	air	
handler	is	not	installed	at	the	Dme	of	test,	total	

leakage	shall	be	less	than	or	equal	to	3	cfm	per	100	
square	feet	of	condiDoned	floor	area. 

	

	
	

Tightness	TesDng	for	Duct	Work	



Total	Duct	leakage	
tesDng	will	be	

required	to	be	4	CFM	
per	100	sq.’	of	

condiDoned	floor	
area.	

 	

	
	Excep3on:	If	all	ductwork	and	air	handler	is	within	condi3oned	space	

Tightness	TesDng	for	Duct	Work	



	
 

	

	
	

Seal	Duct	Work		

R403.2.3	Building	
caviDes.	Building	
framing	caviDes	shall	
not	be	used	as	ducts	or	
plenums.	



Ductwork	is	the	low	hanging	fruit	to	be	
addressed	in	all	new	Energy	Codes	

 

	

	
	

Seal	Duct	Work		

Duct	masDc	is	currently	
the	best	method	of	
sealing	duct	work	that	
needs	to	be	tested	that	I	
have	seen.	



All	ductwork	must	
be	hard	piped	and	
sealed.		No	more	
use	of	sheet	rock	
caviDes	as	returns	

 
	

	
	

	Seal	Duct	Work		



	

	
	

	Seal	Duct	Work		



	

	
	

	Seal	Duct	Work		



Tightness	TesDng	for	Duct	Work	

Total	Duct	Leakage	Setup	

•  Returns	and	Supplies	sealed	up	

•  Turn	off	equipment	

•  Remove	filters	

•  IntenDon	openings	as	is,	dampers	closed	

•  Zone	dampers	open	

•  Measure	in	main	supply	and	main	return	

	

	



Tightness	TesDng	for	Duct	Work	



What	will	be	
considered	

condiDoned	space?	
 

	

	
	Excep3on:	If	all	ductwork	and	air	handler	is	within	condi3oned	space	

	Tightness	TesDng	for	Duct	Work	



What	will	be	
considered	

condiDoned	space?	
 

	

	
	

Tightness	TesDng	for	Duct	Work	



What	will	be	
considered	

condiDoned	space?	
 

	

	
	

Tightness	TesDng	for	Duct	Work	



Avoid	Ducts	in	Outside	Walls 

	

	
	



Avoid	Ductwork	
outside	condiDoned	

space 
	

	
	

	Tightness	TesDng	for	Duct	Work	



All	leaks	will	have	to	
be	repaired	before	

CerDficate	of	
Occupancy	will	be	

Issued. 	

	
	

Tightness	TesDng	for	Duct	Work	



What	is	considered	outside	of	
building	thermal	envelope??	

	

	
	

R403.2.2	Excep3on	to	duct	3ghtness	tests.	
The	total	leakage	test	is	not	required	for	
ducts	and	air	handlers	located	en3rely	
within	the	building	thermal	envelope.	



Bonus	Rooms	Over	Garage		

	

	
	

R403.2.2	COMMENTARY	ON	DUCTS	LOCATED	ABOVE	A	GARAGE	FOR	A	CONDITIONED	BONUS	
ROOM/BEDROOM:	Typically	a	supply	duct	serving	a	condiDoned	room	above	an	acached	garage	
would	be	considered	to	be	located	enDrely	within	the	building	thermal	envelope	if	it	complies	with	
the	
following:	
						1.	Duct	joints,	seams	and	connecDons	shall	be	sealed	per	IMC	603.9.	
						2.	Duct	shall	be	insulated	with	minimum	R-8	duct	insulaDon	and	have	a	vapor	retarder	(per	IMC	
604.11)	installed	without	respect	to	other	building	envelope	insulaDon.	
						3.	Duct	shall	be	completely	located	above	the	floor	insulaDon	of	minimum	R-30.	
						4.	HVAC	register	boots	shall	be	sealed	to	the	subfloor	or	drywall.	
						5a.	If	the	space	above	the	garage	ceiling	freely	communicates	with	the	ceiling	cavity	of	the	
house,	
an	air	and	vapor	impermeable	R-30	building	thermal	envelope	insulaDon	shall	be	used.	
						5b.	If	the	space	above	the	garage	ceiling	is	sealed	at	the	juncDon	of	the	house	wall	and	garage	
wall	with	a	durable	conDnuous	air	barrier,	creaDng	a	sealed	six-sided	building	cavity,	then	
either	an	air	and	vapor	impermeable,	or	an	air	and	vapor	permeable,	R-30	building	thermal	
envelope	insulaDon	can	be	used.	However,	if	an	air	and	vapor	permeable	R-30	building	
thermal	envelope	insulaDon	is	used	(such	as	fiberglass	or	cellulose),	the	R-8	duct	insulaDon	
shall	be	installed	in	contact	with	bocom	of	the	floor	sheathing	and	shall	be	encapsulated	with	
a	minimum	1	½	inch	thickness	of	air	and	vapor	impermeable	closed	cell	spray	foam.	In	
addiDon,	all	duct	joints,	seams	and	connecDons	shall	be	sealed	with	duct	masDc	listed	to	UL	
181A-M	or	UL181B-M	installed	liberally	with	a	minimum	thickness	of	approximately	1/16	inch.	



Bonus	Room	Over	Garage	

	

	
	



DUCT	SEALING	AFTER	
CONSTRUCTION	

	

	
	



DUCT	TESTING	
SET	UP	

	

	
	



DUCT	TESTING	
SET	UP	

	

	
	



DUCT	TESTING	
SET	UP	

	

	
	



Thank	You	

Ross	Anderson	
Neighborhood	Energy	Connec3on	

rossa@thenec.org	
	
	


