
Achieving Compliance with 
New Residential Energy 
Code 

o  Tim Manz 
Senior Building Inspector 
City of Blaine 
tmanz@ci.blaine.mn.us 
763-785-6175 



Effective dates: 
o  2015 MN Mechanical Code: 

n  January 24, 2015 

o  2015 MN Residential Energy Code: 
n  February 14, 2015 

o  2015 MN Commercial Energy Code: 
n  June 2, 2015 



R303.1.1 Building thermal 
envelope insulation 
o An R-value identification mark shall 

be applied by the manufacturer to 
each piece of building thermal 
envelope insulation 12 inches or 
greater in width 



R303.1.1 Building thermal 
envelope insulation 
o  For blown or sprayed insulation 

(fiberglass and cellulose), the initial 
installed thickness, settled thickness, 
settled R-value, installed density, 
coverage area and number of bags 
installed shall be listed on the 
certification 





R303.1.1 Building thermal 
envelope insulation 
o  For sprayed polyurethane foam (SPF) 

insulation, the installed thickness of 
the areas covered and R-value of 
installed thickness shall be listed on 
the certification. The insulation 
installer shall sign, date and post the 
certification in a conspicuous location 
on the job site 





R303.2.1 Protection of exposed 
foundation insulation  
o  Insulation applied to the exterior of 

basement walls, crawlspace walls and 
the perimeter of slab-on-grade floors 
shall have a rigid, opaque and 
weather-resistant protective covering 
to prevent the degradation of the 
insulation’s thermal performance 



R303.2.1 Protection of exposed 
foundation insulation (cont’d) 
o  The protective covering shall cover 

the exposed exterior insulation and 
extend a minimum of 6 inches (153 
mm) below grade.  





R401.3 Certificate 



R402.1.1 Insulation, 
waterproofing, & fenestrations 
o  The building thermal envelope shall 

meet the requirements of Table 
R402.1.1 based on the climate zone 
specified in chapter 3, and the 
requirements contained in section 
R402.2. Cast-in-place concrete and 
masonry block foundation walls shall be 
waterproofed according to IRC section 
R406 and the following requirements: 



R402.1.1 Insulation, 
waterproofing, & fenestrations 
1. The waterproofing shall extend from the 
top interior wall edge, across the top of the 
wall, and down the exterior wall face to the 
top of the footing. If a full width, closed-
cell material is installed to create a seal 
between the sill plate and the top of the 
foundation wall, the installation is deemed 
to meet the requirements for the top of the 
wall waterproofing. 



R402.1.1 Insulation, 
waterproofing, & fenestrations 
2. If the walls are exposed to the exterior 
environment, the waterproofing system 
shall have a rigid, opaque, and weather-
resistant protective covering to prevent 
degradation of the waterproofing system. 
The protective covering shall cover the 
exposed waterproofing and extend a 
minimum of 6 inches below grade. The 
protective covering system shall be flashed 
in accordance with IRC section R703.8. 





R402.1.1.2 Exterior draining 
foundation insulation 
Any insulation assembly installed on the 
exterior of the foundation walls and on the 
perimeter of slabs-on-grade that permits 
water drainage shall: 
1. be made of water-resistant materials 
manufactured for that intended use; 
2. be installed according to the 
manufacturer's installation instructions; 



R402.1.1.2 Exterior draining 
foundation insulation 
4. have a rigid, opaque, and weather-
resistant protective covering to prevent the 
degradation of the insulation's thermal 
performance. The protective covering shall 
cover the exposed exterior insulation and 
extend a minimum of 6 inches (152 mm) 
below grade. The insulation and protective 
covering system shall be flashed in 
accordance with IRC section R703.8. 





R402.1.1.3 Exterior non-
draining foundation insulation 
Any insulation assembly installed on the 
exterior of the foundation walls or on 
the perimeter of slabs-on-grade that 
does not permit bulk water drainage 
shall: 
1. be made of water-resistant materials 
manufactured for that intended use; 
2. be installed according to the 
manufacturer's installation instructions 



R402.1.1.3 Exterior non-
draining foundation insulation 
4. be covered with a 6-mil polyethylene 
slip sheet over the entire exterior 
surface; and 



R402.1.1.3 Exterior non-
draining foundation insulation 
5. have a rigid, opaque, and weather-
resistant protective covering to prevent 
degradation of the insulation's thermal 
performance. The protective covering shall 
cover the exposed exterior insulation and 
extend a minimum of 6 inches (152 mm) 
below grade. The insulation and protective 
covering system shall be flashed in 
accordance with IRC section R703.8. 





R402.1.1.4 Interior foundation 
insulation requirements 
Any insulation assembly installed on the 
interior of foundation walls shall meet 
the following requirements: 
1. Masonry foundation walls shall be 
drained through each masonry block 
core to an approved interior drainage 
system. 



R402.1.1.8 Foundation wall 
insulation performance option 
o  Insulated foundation systems 

designed and installed under the 
performance option shall meet the 
requirements of this section and the 
foundation, basement, or crawl space 
wall equivalent U-factor from Table 
402.1.3. 

o Many other requirements as well 
   (don’t even think about this option) 



R402.2.8 Basement walls  
o Walls associated with conditioned 

basements shall be insulated from the 
top of the basement wall down to 10 
feet (3048 mm) below grade or to the 
top of the footing, whichever is less. 
Foundation insulation shall be 
installed according to the 
manufacturer's installation 
instructions.  



R402.2.8 Basement walls  
o Walls associated with unconditioned 

basements shall meet the 
requirements of this section unless 
the floor overhead is insulated in 
accordance with sections R402.1.1 
and R402.2.7 and the following 
requirements: 



R402.2.8 Basement walls  
a. R-15 insulation for concrete and 
masonry foundations shall be installed 
according to R402.1.1.1 to R402.1.1.8 
and a minimum of a R-10 shall be 
installed on the exterior of the wall. 
Interior insulation, other than closed cell 
spray foam, shall not exceed R-11. 



R402.2.8 Basement walls 
Exception: R-10 continuous insulation on the 
exterior of each foundation wall shall be 
permitted to comply with this code if the 
tested air leakage rate required in section 
R402.4.1.2 does not exceed 2.6 air changes 
per hour and the total square feet between 
the finished grade and the top of each 
foundation wall does not exceed 1.5 multiplied 
by the total lineal feet of each foundation wall 
that encloses conditioned space 



R402.2.9 Slab-on-grade floors 
o Slab-on-grade floors with a floor 

surface less than 12 inches (305 mm) 
below grade shall be insulated in 
accordance with Table R402.1.1. The 
insulation shall extend downward 
from the top of the slab on the 
outside or inside of the foundation 
wall. 





Table R402.1.1 Insulation Values 





Table R402.1.1 Insulation Values 

(R-38 in Climate Zone 7) 



Table R402.1.1 Insulation Values 



R402.4.1 Building thermal 
envelope 
o  The building thermal envelope shall 

comply with Sections R402.4.1.1 and 
R402.4.1.2. The sealing methods 
between dissimilar materials shall 
allow for differential expansion and 
contraction.  



R402.4.1.1 Installation 
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R402.4.1.2 Building thermal 
envelope testing 
o  The building or dwelling unit shall be 

tested and verified as having an air 
leakage rate of not exceeding 3 air 
changes per hour.  Testing shall be 
conducted with a blower door at a 
pressure of 50 Pascals (0.2 inches 
w.g.)  When required by the code 
official, testing shall be conducted by 
an approved third party. 
  



39 

R402.4.1.2 Building thermal 
envelope testing 
o  (continued) A written report of the 

results of the test shall be signed by 
the party conducting the test and 
provided to the code official.  Testing 
shall be performed at any time after 
creation of all penetrations of the 
building thermal envelope. 
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R402.4.1.2 Building thermal 
envelope testing 
o  (continued) During testing: 

1. Exterior windows and doors, 
fireplace and stove doors shall be 
closed, but not sealed, beyond the 
intended weatherstripping or other 
infiltration control measures. 
2. Dampers shall be closed, but not 
sealed beyond intended infiltration 
control measures. 
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R402.4.1.2 Building thermal 
envelope testing 
o  (continued) During testing: 

3. Interior doors, if installed at the 
time of the test, shall be open. 
4. Exterior doors for continuous 
ventilation systems and heat 
recovery ventilators shall be closed 
and sealed. 
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R402.4.1.2 Building thermal 
envelope testing 
o  (continued) During testing: 

5. Heating and cooling systems, if 
installed at the time of the test, shall 
be turned off. 
6. Supply and return registers, if 
installed at the time of the test, shall 
be fully open. 
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R403.1.1 Programmable 
thermostat 
o Where the primary heating system is 

a forced air furnace, at least one 
thermostat per dwelling unit shall be 
capable of controlling the heating and 
cooling system on a daily schedule to 
maintain different temperature set 
points at different times of the day.  
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(MN Amendment) 
R403.2.1 Duct insulation 
o All exhaust, supply, and return air 

ducts and plenums shall be insulated 
according to Table R403.2.1. 
  



(MN Amendment) 
R403.2.1 Duct insulation 



(MN Amendment) 
R403.2.1 Duct insulation 





R403.2.2 Duct sealing 
o Ducts, air handlers, and filter boxes 

shall be sealed.  Joints and seams 
shall comply with the IMC. 

 Exception: 
Air-impermeable spray foam 
products shall be permitted to be 
applied without additional joint 
seals. 
 



IMC 603.9 Duct sealing 
o Possible Interpretation: 
Ducts	shall	be	sealed	per	IMC	603.9	to	ensure	
that	dissimilar	materials	allow	for	differen>al	
expansion	and	contrac>on.		In	addi>on,	a	
thermal	barrier	per	Sec>on	R316.4	of	the	MN	
Residen>al	Code	and	Sec>on	2603.4	of	the	MN	
Building	Code	is	required	so	that	an	igni>on	
barrier	is	provided	between	the	foam	plas>c	
and	the	interior	of	the	building.	



IMC 603.9 Duct sealing 
o All longitudinal and transverse joints, 

seams and connections in metallic 
and nonmetallic ducts shall be 
constructed as specified in SMACNA 
HVAC Duct Construction Standards—
Metal and Flexible and NAIMA Fibrous 
Glass Duct Construction Standards.  



IMC 603.9 Duct sealing 
o  (continued)  All joints, longitudinal 

and transverse seams and 
connections in ductwork shall be 
securely fastened and sealed with 
welds, gaskets, mastics (adhesives), 
mastic-plus-embedded-fabric 
systems, liquid sealants or tapes. 



IMC 603.9 Duct sealing 
o  (continued)  Closure systems used to 

seal ductwork listed and labeled in 
accordance with UL 181A and shall be 
marked “181A-P” for pressure-
sensitive tape or “181A-M” for mastic.   



IMC 603.9 Duct sealing 
o  (continued)  Closure systems used to 

seal flexible air ducts and flexible air 
connectors shall comply with UL 181B 
and shall be marked “181B-FX” for 
pressure-sensitive tape or “181B-M” 
for mastic. 



 
IMC 603.9 Duct sealing 
o  (continued)  Mechanical fasteners for 

use with flexible nonmetallic air ducts 
shall comply with UL181B and shall 
be marked UL181B-C. 



(MN Amendment) 
IMC 603.9 Duct sealing 
o  (continued)  Closure systems used to 

seal metal ductwork shall be installed 
in accordance with the manufacturer’s 
installation instructions.  Pressure-
sensitive tape shall not be used as 
the primary sealant on ducts, unless 
it has been certified to comply with 
UL 181A or UL 181B by a nationally 
recognized testing laboratory. 



IMC 603.9 Duct sealing 
o  (continued) Unlisted duct tape is not 

permitted as a sealant on any duct.  

 



IMC 603.9 Duct sealing 
o How can metal duct joints, seams 

and connections be sealed? 
 Mastics? 
 Tapes? 
 Liquid sealants (e.g. caulks)? 
 Aerosol sealants? 
 Closure systems? 











IMC 603.9 Duct sealing 
o Possible Interpretation: 
Although	a	listed	duct	tape	may	comply	with	the	
sealing	requirements	of	this	sec>on,	in	order	to	
comply	with	the	>ghtness	tests	specified	in	
Sec>on	R403.2.2,	typically	duct	mas>c	listed	to	
UL181A-M	or	UL181B-M	will	be	required	on	all	
joints,	seams	and	connec>ons,	and	it	shall	be	
installed	liberally	with	a	minimum	thickness	of	
approximately	1/16	inch	



IMC 603.9 Duct sealing 
o Possible Interpretation (cont’d): 
For	metal	ducts	that	are	not	required	to	comply	
with	the	>ghtness	test,	pressure-sensi>ve	tape	
listed	to	UL181A-P	or	UL181B-FX	for	cold	
weather	applica>ons	will	typically	be	allowed	if	
it	is	installed	according	to	commonly-accepted	
industry	prac>ces. 
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International Mechanical Code 







R403.2.2 Duct tightness 
o Duct tightness shall be verified by 

either of the following: 
1.  Postconstruction test:  Total leakage 
shall be less than or equal to 4 cfm per 100 
square feet of conditioned floor area when 
tested at a pressure differential of 25 
Pascals (0.1 inches w.g.) across the entire 
system, including the air handler enclosure.  
All register boots shall be taped or sealed. 



R403.2.2 Duct tightness 
o Duct tightness shall be verified by 

either of the following: 
2.  Rough-in test:  Total leakage shall be 
less than or equal to 4 cfm per 100 square 
feet of conditioned floor area when tested 
at  a pressure differential of 25 Pascals (0.1 
inches w.g.) across the entire system, 
including the air handler enclosure.  All 
register boots shall be taped or sealed. 



R403.2.2 Duct tightness 
o Duct tightness shall be verified by 

either of the following: 
2.  Rough-in test (continued): 
If the air handler is not installed at the time 
of test, total leakage shall be less than or 
equal to 3 cfm per 100 square feet of 
conditioned floor area. 
 
 



Aeroseal 



Aeroseal 



Aeroseal 



Aeroseal 



Aeroseal 



R403.2.2 Duct tightness 
o What about ducts located in the 

following areas? 
 Above garage for bonus room? 
 Cantilever? 
 Oval duct in exterior wall? 
 Underground duct (transite)? 
 Attics? 







R403.2.2 Duct tightness 
o Exception: 

The total leakage test is not required 
for ducts and air handlers located 
entirely within the building thermal 
envelope. 
 
 
 











R403.2.2 Duct tightness 
o Possible Interpretation: 
Typically	a	supply	duct	serving	a	condi>oned	
room	above	an	aYached	garage	would	be	
considered	to	be	located	en>rely	within	the	
building	thermal	envelope	if	it	complies	with	the	
following:	



R403.2.2 Duct tightness 
o Possible Interpretation (cont’d): 
1. 	Duct	joints,	seams	and	connec>ons	shall	be	
sealed	per	IMC	603.9.	
2. 	Duct	shall	be	insulated	with	minimum	R-8	duct	
insula>on	and	have	a	vapor	retarder	(per	IMC			
604.11)	installed	without	respect	to	other	building	
envelope	insula>on.	
3. 	Duct	shall	be	completely	located	above	the	floor	
insula>on	of	minimum	R-30.	



R403.2.2 Duct tightness 
o Possible Interpretation (cont’d): 
4.		 	HVAC	register	boots	shall	be	sealed	to	the	
subfloor	or	drywall.	
5.		 	If	the	space	above	the	garage	ceiling	freely	
communicates	with	the	floor/ceiling	cavity	of	the	
house,	an	air	and	vapor	impermeable	R-30	building	
thermal	envelope	insula>on	shall	be	used.	





R403.2.2 Duct tightness 



R403.2.2 Duct tightness 



R403.2.2 Duct tightness 



R402.2.7 Floors  
o  Floor insulation shall be installed to 

maintain permanent contact with the 
underside of the subfloor decking.  









R402.2.7 Floors  



R403.2.3 Building cavities 
o Building framing cavities shall not be 

used as ducts or plenums. 

 
 





(MN Amendment) 
R403.5 Mechanical ventilation 
o  The building shall be provided with a 

balanced mechanical ventilation 
system that is +/- 10% of the 
system’s design capacity and meets 
the requirements of R403.5.5 which 
establishes the continuous and total 
ventilation requirements for dwelling 
unit ventilation. 



(MN Amendment) 
R403.5.5 HRV/ERV systems 
o All balanced systems shall be 

balanced so that the air intake is 
within 10% of the exhaust output. 
A HRV or ERV shall meet either: 
1. HVI Standard 920, 72 hours minus 13 

 Fahrenheit cold weather test. 
2. Certified by a registered professional 

 engineer 







(MN Amendment) 
R403.5.6.1.1 Forced air systems 
o When an outdoor air supply is not 

ducted to the forced air system, 
controls shall be installed to allow the 
system to provide an average 
circulation flow rate of 0.15 cfm/s.f. 



(MN Amendment) 
R403.5.6.1.1 Forced air systems 
o When an outdoor air supply is ducted 

to the forced air system, the mixed 
air temperature shall not be less than 
the heating equipment 
manufacturer’s installation 
instructions and controls shall be 
installed to allow the system to 
provide an average circulation flow 
rate of 0.075 cfm/s.f. 



(MN Amendment) 
R403.5.6.1.3 Airflow verification 
o All mechanical ventilation system 

airflows greater than 30 cfm at the 
building intake and exhaust shall be 
tested and verified. 







(MN Amendment) 
R403.5.14 Controls 
o When the mechanical ventilation 

system is not designed to operate 
whenever the forced air circulation 
system is operating, the mechanical 
ventilation system shall incorporate 
an accessible backflow damper to 
prevent flow from the outside when 
the mechanical ventilation system is 
off. 



(MN Amendment) 
R403.5.17 Climatic conditions 
o HVAC equipment shall be sized 

according to ACCA Manual S or an 
equivalent method based on ACCA 
Manual J.  Oversizing of heating 
equipment shall not exceed 40% and 
oversizing of cooling equipment shall 
not exceed 15%. 
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(MN Amendment) 
IMC Chapter 5 Exhaust systems 
o 501.3 Exhaust discharge. 

n  The air removed by every mechanical 
exhaust system shall be discharged 
outdoors at a point where it will not 
cause a nuisance…and the exhaust 
system shall be equipped with a 
backdraft damper at the point of 
discharge. 





Questions? 
 
o Tim Manz 

Senior Building Inspector 
City of Blaine 
tmanz@ci.blaine.mn.us 
763-785-6175 
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