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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	
  ResidenRal	
  Contractors	
  
conDnuing	
  educaDon	
  requirements.”	
  
	
  
For	
  addiDonal	
  conDnuing	
  educaDon	
  approvals,	
  
please	
  see	
  your	
  credit	
  tracking	
  card.	
  	
  



Today’s	
  Agenda	
  

1) Where	
  are	
  we	
  now	
  and	
  where	
  are	
  we	
  going”?	
  
2)  90%	
  Compliance?	
  	
  (Federal	
  requirement)	
  

1)  Is	
  it	
  aUainable	
  in	
  Minnesota?	
  
2)  Where	
  is	
  the	
  payback?	
  
3)  What	
  did	
  we	
  learn?	
  

3)  2012	
  IECC	
  –ResidenDal	
  	
  -­‐	
  
a)  Concepts	
  of	
  the	
  2012	
  IECC	
  
b)  Mechanical	
  and	
  misc.	
  

4)  REScheck	
  Update	
  	
  



ResidenRal	
  Concepts	
  ResidenRal	
  Provisions	
  



Why	
  Building	
  Energy	
  Codes?	
  







U.S.	
  ResidenRal	
  Energy	
  Code	
  
History	
  of	
  efficiency	
  improvements	
  



State	
  90%	
  Compliance	
  AcRviRes	
  
as	
  of	
  October	
  1,	
  2011	
  



What	
  about	
  code	
  enforcement?	
  



Where	
  is	
  the	
  pay	
  back	
  of	
  ROI?	
  

•  “How	
  long	
  will	
  it	
  take	
  to	
  pay	
  for	
  all	
  these	
  
energy	
  improvements	
  that	
  are	
  being	
  
required	
  under	
  the	
  new	
  federal	
  Laws?”	
  

•  “What	
  was	
  taken	
  into	
  consideraRon	
  for	
  
calculaRng	
  this	
  payback?”	
  

•  “Is	
  it	
  actually	
  worth	
  it?”	
  











Other	
  Federal	
  mandates	
  that	
  
will	
  affect	
  us	
  in	
  Minnesota.	
  



Title	
  10	
  CFR	
  Part	
  430	
  October	
  31,2011	
  



Significant	
  Changes	
  in	
  2012	
  IECC	
  
ResidenRal	
  

New	
  Code	
  Requirements	
  



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenRal(RE)	
  



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenRal(RE)	
  



Scope	
  
•  R101.2	
  Scope:	
  ResidenDal	
  Buildings	
  and	
  building	
  sites,	
  associated	
  

systems	
  and	
  equipment.	
  

•  RESIDENTIAL	
  BUILDING.	
  For	
  this	
  code,	
  includes	
  detached	
  one-­‐	
  and	
  
two-­‐family	
  dwellings	
  and	
  mulDple	
  single-­‐family	
  dwellings	
  
(townhouses)	
  as	
  well	
  as	
  Group	
  R-­‐2,	
  R-­‐3	
  and	
  R-­‐4	
  buildings	
  three	
  
stories	
  or	
  less	
  in	
  height	
  above	
  grade	
  plane.	
  	
  
	
  
	
  



Scope	
  

•  Commercial	
  Buildings	
  and	
  High-­‐Rise	
  MulDfamily	
  

•  COMMERCIAL	
  BUILDING.	
  For	
  this	
  code,	
  all	
  buildings	
  
that	
  are	
  not	
  included	
  in	
  the	
  definiRon	
  of	
  "ResidenRal	
  
buildings.”	
  	
  
	
  

C101.2	
  Scope.	
  	
  
This	
  code	
  applies	
  to	
  commercial	
  buildings	
  and	
  the	
  
buildings	
  sites	
  and	
  associated	
  systems	
  and	
  
equipment.	
  	
  
	
  
	
  
	
  



Scope	
  &	
  Mixed	
  Occupancy	
  

•  Each	
  occupancy	
  shall	
  be	
  separately	
  considered	
  residenDal	
  or	
  
commercial	
  

Condominiums 

Apartments 

Retail 

Residential 

Residential 

Commercial 

Condominiums 

Building is now 4 stories. 
Commercial Provisions 
throughout 

Retail Apartments /Residential 



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  Will	
  foam	
  sheathing	
  be	
  
needed?	
  	
  	
  	
  	
  	
  

The	
  Bokom	
  Line	
  



The	
  Bokom	
  Line	
  

•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  Will	
  foam	
  sheathing	
  be	
  
needed?	
  

•  Not	
  necessarily….	
  



InsulaRon	
  Requirements	
  

InsulaRon	
   Ceiling	
  R-­‐value	
   Wood	
  frame	
  R-­‐value	
   Basement	
  R-­‐value	
   Crawl	
  Space	
  R-­‐value	
  

Climate	
  
Zone	
  

2009	
  Ch.	
  	
  	
  	
  	
  	
  	
  	
  2012	
  
	
  	
  	
  1322	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  IECC	
  

2009	
  Ch.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2012	
  
	
  	
  	
  1322	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  IECC	
  

2009	
  Ch.	
  	
  	
  	
  	
  	
  	
  	
  2012	
  
	
  	
  	
  1322	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  IECC	
  

2009	
  Ch.	
  	
  	
  	
  	
  	
  	
  	
  2012	
  
	
  	
  	
  1322	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  IECC	
  

6	
   	
  	
  	
  	
  38	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  49	
   	
  	
  	
  	
  	
  19	
  or	
  13	
  +	
  5	
  	
  	
  	
  	
  	
  	
  	
  21,	
  	
  	
  20+5,	
  13+10	
   	
  	
  	
  5/10	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  15/19	
   	
  	
  	
  5/10	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  15/19	
  

7	
   	
  	
  	
  	
  44	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  49	
   	
  	
  	
  	
  	
  19	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  21,	
  	
  	
  20+5,	
  13+10	
  
	
  

	
  	
  	
  	
  10	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  15/19	
   	
  	
  	
  	
  10	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  15/19	
  

5/10	
  means,	
  insulaRon	
  levels	
  for	
  the	
  southern	
  zone	
  
of	
  Minnesota	
  allowed	
  an	
  R-­‐5	
  InsulaRon	
  as	
  a	
  trade-­‐
off	
  or,	
  an	
  R-­‐10	
  insulaRon	
  if	
  not	
  using	
  the	
  trade-­‐off	
  
method.	
  
	
  



First	
  value	
  is	
  cavity	
  insulaRon,	
  second	
  is	
  conRnuous	
  insulaRon	
  or	
  insulated	
  siding,	
  
so	
  “20+5”	
  or	
  “13+10”	
  means	
  cavity	
  insulaRon	
  plus	
  conRnuous	
  insulaRon	
  or	
  

insulated	
  siding.	
  If	
  structural	
  sheathing	
  covers	
  40	
  percent	
  or	
  less	
  of	
  the	
  exterior,	
  
con?nuous	
  insula?on	
  R-­‐value	
  shall	
  be	
  permiBed	
  to	
  be	
  reduced	
  by	
  no	
  more	
  than	
  

R-­‐3	
  in	
  the	
  loca?ons	
  where	
  structural	
  sheathing	
  is	
  used	
  –	
  to	
  maintain	
  a	
  
consistent	
  total	
  sheathing	
  thickness.	
  



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  Will	
  foam	
  sheathing	
  be	
  
needed?	
  

•  More	
  efficient	
  FenestraRon	
  products;	
  



Window	
  Performance	
  

FenestraRon	
   FenestraRon	
  U-­‐Factor	
   Skylight	
  U-­‐factor	
   Glazed	
  FenestraRon	
  SHGC	
  

Climate	
  Zone	
   	
  	
  	
  	
  2009	
  Ch.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2012	
  
	
  	
  	
  	
  	
  	
  1322	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  IECC	
  

	
  	
  	
  	
  2009	
  Ch.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2012	
  
	
  	
  	
  	
  	
  	
  1322	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  IECC	
  

	
  	
  	
  	
  2009	
  Ch.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2012	
  
	
  	
  	
  	
  	
  	
  1322	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  IECC	
  

6	
   	
  	
  	
  	
  	
  	
  	
  0.35	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  0.32	
   	
  	
  	
  	
  	
  	
  	
  0.60	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  0.55	
   	
  	
  	
  	
  	
  N/A	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  N/A	
  

7	
   	
  	
  	
  	
  	
  	
  	
  0.35	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  0.32	
   	
  	
  	
  	
  	
  	
  	
  0.60	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  0.55	
   	
  	
  	
  	
  	
  N/A	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  N/A	
  

	
  	
   	
  	
   	
  	
   	
  	
  



	
  	
  
NFRC	
  	
  

U-­‐Factor,	
  SHGC,	
  VT	
  &	
  Air	
  Leakage	
  
	
  



Materials,	
  Systems,	
  and	
  Equipment	
  

	
  
Default	
  Glazed	
  FenestraRon	
  U-­‐Factor	
  



Materials,	
  Systems,	
  and	
  Equipment	
  

	
  	
  
Default	
  Door	
  U-­‐Factors	
  



Materials,	
  Systems,	
  and	
  Equipment	
  

	
  
Default	
  Glazed	
  FenestraRon	
  SHGC	
  



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  will	
  foam	
  sheathing	
  be	
  
needed?;	
  

•  More	
  efficient	
  	
  FenestraDon	
  products;	
  
•  Every	
  new	
  home	
  will	
  need	
  to	
  pass	
  a	
  blower	
  door	
  
test	
  to	
  3ACH50;	
  (if	
  adopted)	
  



	
  Air	
  leakage	
  
New	
  Homes	
  must	
  pass	
  a	
  Blower	
  
Door	
  Test.	
  (If	
  adopted)	
  
InstallaRon.	
  Components	
  of	
  the	
  
building	
  envelope	
  and	
  air	
  barrier	
  
shall	
  be	
  installed	
  in	
  accordance	
  with	
  
the	
  thermal-­‐	
  and	
  air-­‐barrier	
  table.	
  
TesRng.	
  The	
  building/dwelling	
  unit	
  
shall	
  be	
  tested/verified	
  with	
  a	
  
blower	
  door	
  as	
  having	
  an	
  air	
  leakage	
  
rate	
  not	
  exceeding	
  3	
  ACH50.	
  
Where required by the AHJ, 
Blower Door Testing shall be 
conducted by an approved third 
party. 



Two	
  Things	
  Needed	
  for	
  Air	
  to	
  Flow	
  
(Building	
  Science	
  101)	
  

Hole	
  
Pressure	
  differenDal	
  

	
  
	
   Driving	
  forces	
  to	
  cause	
  air	
  to	
  flow:	
  

•  Mechanical	
  (a	
  fan)	
  
•  Wind	
  	
  

•  Stack	
  effect	
  (convecDon)	
  	
  
•  Reverse	
  stack	
  effect	
  

We	
  have	
  no	
  control	
  
over	
  wind!	
  

We	
  can	
  control	
  
these	
  	
  



R402.4.1.1	
  –	
  Blower	
  Door	
  TesDng	
  
(Air	
  Leakage	
  Rate	
  of	
  3	
  ACH50	
  Required)	
  

Use	
  of	
  a	
  calibrated	
  fan	
  to	
  
depressurize	
  the	
  house…	
  

1.  QuanDfy	
  air	
  leakage	
  of	
  the	
  
building	
  

2.  Locate	
  the	
  sources	
  of	
  air	
  
leakage	
  

3.  PrioriDze	
  energy	
  
improvement	
  dollars	
  



Blower	
  Door	
  
ΔP	
  =	
  -­‐50	
  Pa	
  

50.0	
  

Blower	
  Door	
  TesDng	
  



• Blower Door Flow Reading = 2,550 cfm50 

• House Volume = 27,000 cu/ft 

• ACH50 = (2,550 x 60) ÷ 27,000 = 5.7 ACH50 
 

(Multiply by 60 to convert from minutes to hours) 

ACH50=(CFM50 X 60 min/hour) ÷ Vol. 

CalculaDng	
  ACH50	
  



Approximate	
  Leakage	
  Area	
  

Divide	
  CFM50	
  by	
  10	
  

Then	
  take	
  Sq.	
  Root	
  	
  

For	
  example:	
  
	
  

2,550	
  CFM50	
  ÷	
  10	
  =	
  255	
  sq”	
  

√	
  255	
  =	
  16”	
  x	
  16”	
  hole	
  

16”	
  

16”	
  

Like having a window open 24 / 7 in every season 



InfiltraDon	
  

ExfiltraDon	
  

InfiltraDon	
  

ExfiltraDon	
  

One	
  cfm	
  IN	
  =	
  one	
  cfm	
  OUT	
  One	
  cfm	
  IN	
  =	
  one	
  cfm	
  OUT	
  



12	
  

6	
  

3	
  9	
  
2	
  

4	
  
5	
  7	
  

8	
  

11	
  
10	
  

1	
  



12	
  

6	
  

3	
  9	
  
2	
  

4	
  
5	
  7	
  

8	
  

11	
  
10	
  

1	
  



Gap	
  in	
  Pressure	
  Boundary	
  

Air Leaks in through 
spaces between Drywall 

and Top Plate Convective Loop occurs in wall 
cavity and warm air leaks out 
into attic carrying moisture 

Electrical Penetrations 
from Basement 

Dirty Insulation is a Tell Tale  
Sign of Air Leaks 



Why	
  Do	
  a	
  Blower	
  Door	
  Test?	
  	
  
Sealed	
  Top	
  Plates	
  &	
  Short	
  Knee	
  Walls	
  

Perfectly sealed top plates  
with 2-part spray foam 

Sealed and insulated short  
knee wall and top plates 



Why	
  Do	
  a	
  Blower	
  Door	
  Test?	
  	
  
Non-­‐IC	
  Rated	
  Recessed	
  Light	
  Fixture	
  	
  	
  	
  

3”min. 

½” drywall 

Incomplete pressure boundary 



Why	
  Do	
  a	
  Blower	
  Door	
  Test?	
  
ConQnuity	
  of	
  Pressure	
  Boundary,	
  Exhaust	
  Fans	
  	
  



Gap	
  in	
  Pressure	
  Boundary	
  

Air Leaks in through 
spaces between Drywall 

and Top Plate Convective Loop occurs in wall 
cavity and warm air leaks out 
into attic carrying moisture 

Electrical Penetrations 
from Basement 

Dirty Insulation is a Tell Tale  
Sign of Air Leaks 



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  Will	
  foam	
  sheathing	
  be	
  
needed?;	
  

•  More	
  efficient	
  	
  FenestraDon	
  products;	
  
•  Every	
  new	
  home	
  will	
  need	
  to	
  pass	
  a	
  blower	
  door	
  
test	
  to	
  3ACH50;	
  (if	
  adopted)	
  

•  Balanced	
  Mechanical	
  venRlaRon	
  required	
  for	
  
homes	
  	
  



Def’n	
  -­‐	
  Balanced	
  Mechanical	
  
VenRlaRon	
  required	
  for	
  homes	
  

	
  •  An	
  exhaust	
  only	
  system	
  and	
  a	
  supply	
  only	
  
system	
  or	
  some	
  other	
  combinaRon	
  thereof	
  
[balanced	
  within	
  10%	
  for	
  air	
  flow	
  rates]	
  
designed	
  to	
  mechanically	
  exchange	
  indoor	
  air	
  
with	
  outdoor	
  air…operaRng	
  conRnuously	
  or	
  
intermikently…	
  as	
  needed	
  to	
  saRsfy	
  the	
  
whole	
  house	
  venRlaRon	
  rates.	
  



BALANCED	
  WHOLE	
  HOUSE	
  
MECHANICAL	
  VENTILATION	
  SYSTEMS	
  



BALANCED	
  WHOLE	
  HOUSE	
  
MECHANICAL	
  VENTILATION	
  SYSTEMS	
  

Integrated	
  [Balanced]	
  System	
  
HRV	
  or	
  ERV	
  



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  Will	
  foam	
  sheathing	
  be	
  
needed;	
  

•  More	
  efficient	
  FenestraDon	
  products;	
  
•  Every	
  new	
  home	
  will	
  need	
  to	
  pass	
  a	
  blower	
  door	
  test	
  
to	
  3ACH50;(if	
  Adopted	
  

•  Balanced	
  Mechanical	
  venDlaDon	
  required	
  for	
  homes	
  
(if	
  adopted)	
  

•  New	
  SHW	
  pipe	
  insulaRon	
  and	
  run-­‐length	
  
requirements	
  (R-­‐3);	
  



Hot	
  Water	
  Pipe	
  InsulaRon	
  
§  Hot	
  water	
  piping	
  will	
  be	
  insulated	
  to	
  at	
  least	
  R-­‐3	
  as	
  follows:	
  	
  

§  Piping	
  is	
  larger	
  than	
  3/4”	
  in	
  nominal	
  diameter,	
  	
  
§  Piping	
  serves	
  more	
  than	
  one	
  dwelling	
  unit,	
  	
  
§  Piping	
  runs	
  from	
  water	
  heater	
  to	
  kitchen	
  outlets,	
  	
  
§  Piping	
  is	
  located	
  outside	
  of	
  condiDoned	
  space,	
  	
  
§  Piping	
  runs	
  from	
  water	
  heater	
  to	
  a	
  distribuDon	
  manifold,	
  	
  
§  Piping	
  is	
  located	
  under	
  a	
  floor	
  slab,	
  	
  
§  Piping	
  is	
  buried,	
  	
  
§  Supply	
  and	
  return	
  piping	
  is	
  in	
  recirculaDon	
  systems	
  other	
  than	
  

demand	
  recirculaDon	
  systems,	
  
§  Piping	
  run	
  exceeds	
  the	
  following	
  maximum	
  run	
  lengths:	
  



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  Get	
  ready	
  for	
  mandatory	
  foam	
  
sheathing;	
  

•  BeUer	
  performing,	
  more	
  efficient	
  	
  windows;	
  
•  Every	
  new	
  home	
  will	
  need	
  to	
  pass	
  a	
  blower	
  door	
  test	
  
to	
  3ACH50;	
  

•  Balanced	
  Mechanical	
  venDlaDon	
  required	
  for	
  homes	
  
•  New	
  SHW	
  pipe	
  insulaDon	
  and	
  run-­‐length	
  
requirements	
  (R-­‐3);	
  

•  Increased	
  	
  stringency	
  of	
  duct	
  leakage	
  thresholds;	
  



Increased	
  duct	
  leakage	
  stringency	
  

Duct	
  Sealing	
  (Mandatory).	
  All	
  ducts	
  are	
  
required	
  to	
  be	
  tested	
  for	
  total	
  duct	
  leakage	
  
(Dghtness).	
  
ExcepRon:	
  The	
  test	
  is	
  not	
  required	
  where	
  the	
  
air	
  handler	
  and	
  enDre	
  duct	
  system	
  are	
  located	
  
within	
  condiDoned	
  space.	
  New	
  criteria	
  for	
  
tesDng	
  is	
  provided.	
  





•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  Get	
  ready	
  for	
  mandatory	
  foam	
  sheathing;	
  
•  BeUer	
  performing,	
  more	
  efficient	
  	
  windows;	
  
•  Every	
  new	
  home	
  will	
  need	
  to	
  pass	
  a	
  blower	
  door	
  test	
  to	
  3ACH50;	
  
•  Balanced	
  Mechanical	
  venDlaDon	
  required	
  for	
  homes	
  
•  New	
  SHW	
  pipe	
  insulaDon	
  and	
  run-­‐length	
  requirements	
  (R-­‐3);	
  
•  Increased	
  	
  stringency	
  of	
  duct	
  leakage	
  thresholds;	
  
•  Building	
  caviRes	
  would	
  no	
  longer	
  allowed	
  for	
  supply	
  or	
  return	
  

air;	
  



Insert	
  Photo	
  a	
  building	
  Cavity	
  
being	
  used	
  for	
  a	
  return	
  Air	
  duct	
  	
  





Ductwork	
  Buried	
  in	
  Ceiling	
  InsulaRon	
  

•  Code	
  Compliant	
  Ceiling	
  InsulaRon	
  (R-­‐Value,	
  
Depth,	
  Density)?	
  

•  Duct	
  InsulaDon	
  (R-­‐Value)?	
  
•  Duct	
  Sealing	
  (MasDc,	
  Tape)?	
  



•  Chapter	
  11	
  in	
  IRC	
  replaced	
  by	
  IECC-­‐ResidenDal(RE)	
  
•  Cold-­‐climate	
  builders:	
  	
  Get	
  ready	
  for	
  mandatory	
  foam	
  sheathing;	
  
•  BeUer	
  performing,	
  more	
  efficient	
  	
  windows;	
  
•  Every	
  new	
  home	
  will	
  need	
  to	
  pass	
  a	
  blower	
  door	
  test	
  to	
  3ACH50;	
  
•  Balanced	
  Mechanical	
  venDlaDon	
  required	
  for	
  homes	
  
•  New	
  SHW	
  pipe	
  insulaDon	
  and	
  run-­‐length	
  requirements	
  (R-­‐3);	
  
•  Increased	
  	
  stringency	
  of	
  duct	
  leakage	
  thresholds;	
  
•  Building	
  caviDes	
  no	
  longer	
  allowed	
  for	
  supply	
  or	
  return	
  air;	
  
•  Three	
  of	
  every	
  four	
  fixtures	
  will	
  need	
  to	
  be	
  high-­‐efficacy	
  lamps	
  

(75%);	
  



	
  Three	
  of	
  every	
  four	
  fixtures	
  will	
  need	
  
to	
  be	
  high-­‐efficacy	
  lamps	
  

A	
  minimum	
  of	
  75%	
  of	
  the	
  lamps	
  in	
  
permanently	
  installed	
  lighRng	
  fixtures	
  
shall	
  be	
  high-­‐efficacy	
  lamps.	
  



Def’n	
  –	
  THERMAL	
  ISOLATION	
  
SUNROOMS	
  

§  Sunrooms	
  –	
  One-­‐story	
  structure	
  >40%	
  glazed	
  wall	
  and	
  roof	
  area.	
  Must	
  
meet	
  insulaRon	
  requirements	
  of	
  code	
  or	
  be	
  thermally	
  isolated.	
  

§  Physical	
  and	
  space	
  condiRoning	
  separaRon	
  from	
  condiRoned	
  spaces.	
  The	
  
condiRoned	
  spaces	
  shall	
  be	
  controlled	
  as	
  separate	
  zones	
  for	
  heaRng	
  and	
  
cooling	
  or	
  condiRoned	
  by	
  separate	
  equipment.	
  



Raised	
  Truss	
  ClarificaRon	
  
(R-­‐Value	
  ReducQon	
  Over	
  EnQre	
  AWc	
  Field)	
  

•  The	
  R-­‐30	
  for	
  R-­‐38	
  or	
  R-­‐38	
  for	
  R-­‐49	
  subsRtuRon	
  is	
  applied	
  across	
  the	
  
enRre	
  awc	
  field	
  (not	
  just	
  at	
  the	
  wall	
  line-­‐to-­‐eave	
  extension).	
  

INSULATION 



Eave	
  Baffle	
  

•  For	
  air-­‐permeable	
  insulaRons	
  in	
  vented	
  awcs	
  

EXTERIOR	
  
STUD	
  WALL	
  

INTERIOR	
  DRYWALL	
  

CELLULOSE	
  INSULATION	
  
EAVE	
  BAFFLE	
  (WIND	
  

BLOCK)	
  

SOFFIT	
  BAFFLE	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (VENTILATION	
  
CHUTE)	
  



Air	
  Sealing	
  PrioriRes	
  





Awc	
  Access	
  Hatches	
  

•  Awc	
  access	
  doors	
  from	
  condiRoned	
  to	
  uncondiRoned	
  spaces	
  shall	
  
be	
  weather-­‐stripped	
  and	
  insulated.	
  InsulaRon	
  dam/baffling	
  
required.	
  



Fireplaces	
  





R402.4.2	
  –	
  Fireplaces	
  
T402.4.1.1	
  –	
  Fireplace	
  doors	
  

•  New	
  wood-­‐burniTight-­‐fiUng	
  doorsdampers	
  
and	
  dedicated	
  outdoor	
  combusDon	
  air.	
  	
  

•  Fireplace	
  doors.	
  
•  Gasket?	
  (see	
  UL127-­‐08)	
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Fireplaces.	
  	
  
New	
  wood-­‐burning	
  fireplaces	
  will	
  have	
  Rght-­‐

fiwng	
  flue	
  dampers	
  and	
  outdoor	
  combusRon	
  air.	
  	
  



SimulaRon	
  So{ware	
  	
  
(Performance	
  Alterna?ve)	
  

•  Neither	
  ICC	
  nor	
  DOE	
  or	
  the	
  State	
  of	
  Minnesota	
  reviews	
  or	
  approves	
  
specific	
  sorware.	
  

•  SecDon	
  405	
  and	
  tables	
  R405.5.2(1)	
  &	
  R405.5.2(2)	
  set	
  the	
  “Rules	
  to	
  the	
  
Game”	
  for	
  how	
  the	
  sorware	
  must	
  calculate	
  compliance.	
  

•  Some	
  more	
  commonly	
  known	
  sorware	
  are:	
  	
  
–  REM/Rate™,	
  REM/Design™	
  
–  EnergyGauge®	
  USA	
  ResidenDal,	
  EnergyGauge®	
  Commercial	
  
–  MICROPAS®	
  California	
  ResidenQal	
  Energy	
  Standards	
  (a.k.a.,	
  Title-­‐24)	
  
–  REScheck™	
  and	
  COMcheck™	
  are	
  Total	
  UA	
  Trade-­‐Off	
  Tools	
  Not	
  
Simula?on	
  So^ware.	
  

•  Some	
  sorware	
  offer’s	
  more	
  flexibility	
  than	
  others:	
  REM/Rate™	
  and	
  
EnergyGauge®	
  can	
  use	
  data	
  from	
  building	
  diagnosDc	
  tesDng	
  to	
  allow	
  for	
  
flexibility	
  and	
  an	
  “as	
  installed”	
  approach	
  to	
  meeDng	
  code.	
  



Wall	
  InsulaRon	
  InstallaRon	
  Grading	
  I-­‐III	
  
Grade	
  I	
   Grade	
  II	
   Grade	
  III	
  

2%	
  R-­‐0,	
  98%	
  R-­‐Value	
  “as	
  labeled.”	
  
InsulaDon	
  mostly	
  making	
  contact	
  with	
  all	
  
sides	
  of	
  framing.	
  Some	
  indentaDons	
  and	
  
compressions	
  of	
  the	
  insulaDon.	
  
	
  

5%	
  R-­‐0,	
  95%	
  R-­‐Value	
  “as	
  labeled.”	
  
InsulaDon	
  has	
  mulDple	
  gaps	
  and	
  
compressions.	
  InsulaDon	
  was	
  not	
  cut	
  –to-­‐fit	
  
around	
  plumbing	
  or	
  wiring.	
  
	
  

R-­‐Value	
  “as	
  labeled.”	
  
InsulaDon	
  makes	
  full	
  contact	
  w/	
  all	
  sides	
  of	
  
wall	
  framing.	
  No	
  indentaDons	
  or	
  gaps.	
  
InsulaDon	
  is	
  cut-­‐to-­‐fit	
  around	
  plumbing	
  and	
  
wiring.	
  



So	
  where	
  are	
  we	
  at	
  in	
  the	
  
Current	
  	
  Rule	
  AdopRon	
  	
  

Process?	
  



When	
  will	
  the	
  new	
  provisions	
  of	
  the	
  
code	
  come	
  into	
  effect?	
  	
  



When	
  will	
  the	
  new	
  provisions	
  of	
  the	
  
code	
  come	
  into	
  effect?	
  	
  

•  The	
  provisions	
  of	
  the	
  new	
  code	
  are	
  targeted	
  
for	
  adopRon	
  around	
  the	
  first	
  of	
  the	
  year	
  or	
  
maybe	
  a	
  likle	
  earlier	
  and	
  will	
  be	
  effecRve	
  in	
  
the	
  early	
  part	
  of	
  Spring	
  2014.	
  



How	
  to	
  prepare	
  for	
  the	
  new	
  Code?	
  



How	
  to	
  prepare	
  for	
  the	
  new	
  Code?	
  

•  First	
  and	
  foremost	
  get	
  a	
  copy	
  of	
  the	
  code	
  
itself	
  and	
  begin	
  going	
  through	
  it	
  to	
  see	
  how	
  it	
  
effects	
  you.	
  



How	
  to	
  prepare	
  for	
  the	
  new	
  Code?	
  

•  First	
  and	
  foremost	
  get	
  a	
  copy	
  of	
  the	
  code	
  itself	
  
and	
  begin	
  going	
  through	
  it	
  to	
  see	
  how	
  it	
  
effects	
  you.	
  

•  Lets	
  look	
  at	
  how	
  the	
  document	
  lays	
  out	
  to	
  
start	
  with:	
  
–  It	
  is	
  a	
  likle	
  different	
  than	
  other	
  codes	
  



How	
  to	
  prepare	
  for	
  the	
  new	
  Code?	
  

•  First	
  and	
  foremost	
  get	
  a	
  copy	
  of	
  the	
  code	
  itself	
  
and	
  begin	
  going	
  through	
  it	
  to	
  see	
  how	
  it	
  effect	
  
you.	
  

•  Lets	
  look	
  at	
  how	
  the	
  document	
  lays	
  out	
  to	
  
start	
  with:	
  
–  It	
  is	
  a	
  liUle	
  different	
  than	
  other	
  codes	
  
– 2	
  versions	
  of	
  the	
  book	
  are	
  published	
  

•  1	
  version	
  has	
  just	
  the	
  IECC	
  requirements	
  
•  The	
  other	
  also	
  includes	
  ASHREA	
  Standard	
  90.1-­‐2010	
  



What	
  did	
  we	
  learn	
  from	
  the	
  90%	
  
Compliance	
  Study	
  for	
  residenRal	
  

Buildings?	
  



90% Compliance Study for  
Minnesota 

2 
Research	
  and	
  study	
  44	
  new	
  residenRal	
  buildings	
  and	
  

44	
  remodeled	
  residenRal	
  buildings	
  
Research	
  and	
  study	
  44	
  new	
  commercial	
  	
  buildings	
  

and	
  44	
  remodeled	
  residenRal	
  buildings	
  
	
  	
  
Commercial	
  and	
  ResidenRal	
  Buildings	
  were	
  Studied	
  

	
  
44	
  new	
  buildings	
  of	
  each	
  and	
  44	
  remodeled	
  buildings	
  of	
  each	
  	
  

	
   	
  -­‐Plan	
  review	
  
	
   	
  -­‐InsulaRon	
  InspecRon	
  
	
   	
  -­‐Final	
  InspecRon	
  
	
   	
  -­‐Report	
  results	
  



What	
  is	
  the	
  #1	
  issue	
  that	
  contractors	
  
need	
  to	
  change?	
  



What	
  is	
  the	
  #1	
  issue	
  that	
  contractors	
  
need	
  to	
  change?	
  

•  Submikal	
  Documents.	
  
– They	
  are	
  not	
  complete	
  and	
  are	
  lacking	
  most	
  
informaRon	
  that	
  is	
  needed	
  from	
  the	
  	
  Mechanical	
  
side	
  of	
  the	
  buildings.	
  

– Permits	
  will	
  not	
  be	
  issued	
  unRl	
  this	
  is	
  submiked	
  
and	
  reviewed	
  by	
  the	
  Code	
  Official	
  



ConstrucDon	
  Documents	
  
(State	
  Building	
  Code	
  SecDon	
  1300.0130	
  and	
  1322.0401)	
  

	
  	
  •  R401.3	
  CerRficate	
  (Mandatory).	
  	
  	
  A	
  building	
  cerDficate	
  shall	
  be	
  completed	
  and	
  posted	
  on	
  
or	
  in	
  the	
  electrical	
  distribuDon	
  panel	
  by	
  the	
  builder	
  or	
  registered	
  design	
  professional.	
  The	
  
cerDficate	
  shall	
  not	
  cover	
  or	
  obstruct	
  the	
  visibility	
  of	
  the	
  circuit	
  directory	
  label,	
  service	
  
disconnect	
  label	
  or	
  other	
  required	
  labels.	
  The	
  cerDficate	
  shall	
  list	
  the	
  date	
  the	
  cerDficate	
  
is	
  installed,	
  the	
  dwelling	
  address,	
  residenDal	
  contractor	
  name	
  and	
  contractor	
  license	
  
number,	
  or	
  homeowner	
  (if	
  acDng	
  as	
  the	
  general	
  contractor),	
  the	
  predominant	
  installed	
  
R-­‐values,	
  their	
  locaRon,	
  and	
  type	
  of	
  insulaRon	
  installed	
  in	
  or	
  on	
  ceiling/roof,	
  walls,	
  rim/
band	
  joist,	
  foundaDon	
  (slab,	
  basement	
  wall,	
  crawlspace	
  wall	
  or	
  floor)	
  and	
  ducts	
  outside	
  
condiDoned	
  spaces;	
  U-­‐	
  factors	
  for	
  fenestraDon	
  and	
  the	
  solar	
  heat	
  gain	
  coefficient	
  (SHGC)	
  
of	
  fenestraDon,	
  and	
  the	
  results	
  of	
  any	
  required	
  duct	
  system	
  and	
  building	
  envelope	
  air	
  
leakage	
  tesRng	
  done	
  on	
  the	
  building.	
  Where	
  there	
  is	
  more	
  than	
  one	
  value	
  for	
  each	
  
component,	
  the	
  cerDficate	
  shall	
  list	
  the	
  value	
  covering	
  the	
  largest	
  area.	
  The	
  cerDficate	
  
shall	
  list	
  the	
  types,	
  input	
  raRng,	
  manufacturer,	
  model	
  number	
  and	
  efficiencies	
  of	
  
heaRng,	
  cooling	
  and	
  service	
  water	
  heaRng	
  equipment.	
  The	
  cerDficate	
  shall	
  also	
  list	
  the	
  
structure’s	
  calculated	
  heat	
  loss,	
  cooling	
  load	
  and	
  the	
  structure’s	
  calculated	
  heat	
  gain.	
  
Where	
  an	
  electric	
  furnace	
  or	
  baseboard	
  electric	
  heater	
  is	
  installed	
  in	
  the	
  residence,	
  the	
  
cerDficate	
  shall	
  list	
  	
  “electric	
  furnace,”	
  or	
  “baseboard	
  electric	
  heater,”	
  as	
  appropriate.	
  An	
  
efficiency	
  shall	
  not	
  be	
  listed	
  for	
  electric	
  furnaces	
  or	
  electric	
  baseboard	
  heaters.	
  The	
  
cerDficate	
  shall	
  list	
  the	
  mechanical	
  venRlaRon	
  system	
  type,	
  locaRon,	
  and	
  capacity,	
  and	
  
the	
  building’s	
  designed	
  conRnuous	
  and	
  total	
  venRlaRon	
  rates.	
  The	
  cerDficate	
  shall	
  also	
  
list	
  the	
  type,	
  size,	
  and	
  locaRon	
  of	
  any	
  make-­‐up	
  air	
  system	
  installed.	
  If	
  the	
  radon	
  
miDgaDon	
  system	
  is	
  a	
  passive	
  or	
  acDve	
  system,	
  the	
  cerDficate	
  must	
  list	
  the	
  locaDon	
  or	
  
future	
  locaDon	
  of	
  the	
  radon	
  fan.	
  



Summary	
  

•  There	
  are	
  many	
  changes	
  coming	
  to	
  the	
  code	
  
both	
  at	
  submikal	
  Rme	
  and	
  in	
  the	
  applicaRon	
  
of	
  the	
  products	
  in	
  the	
  field,	
  but	
  it	
  is	
  not	
  very	
  
difficult	
  to	
  comply	
  with	
  these	
  changes	
  



Summary	
  

•  There	
  are	
  many	
  changes	
  coming	
  to	
  the	
  code	
  both	
  at	
  
submiUal	
  Dme	
  and	
  in	
  the	
  applicaDon	
  of	
  the	
  products	
  in	
  
the	
  field	
  but	
  it	
  is	
  not	
  very	
  difficult	
  to	
  comply	
  with	
  these	
  
changes	
  

•  Bokom	
  line	
  is	
  	
  
–  No	
  permit	
  without	
  all	
  documentaRon	
  submiked	
  at	
  
permit	
  applicaRon	
  for	
  review	
  by	
  the	
  BO	
  

–  Take	
  the	
  Rme	
  on	
  the	
  front	
  end	
  to	
  design	
  the	
  buildings	
  
systems,	
  their	
  ductwork	
  and	
  the	
  locaRons	
  of	
  everything	
  
that	
  you	
  are	
  going	
  to	
  be	
  installing	
  within	
  the	
  building.	
  

–  It	
  is	
  as	
  simple	
  as	
  that	
  



90 

Please Drive Carefully on your 
way home!  


