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Benefits of Energy Codes 

Saves energy - Buildings consume 40% of energy in 
U.S.; energy codes increase energy security, reduce air 
pollution, lower need or new power plants. 

Saves money - energy costs continue to rise and 
energy codes help keep money within local economy 

Additional benefits: 

Increases comfort, health and durability of homes 

Increases home values in local community 

Reduces liability for builder and subcontractors 
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Energy Code Compliance Pathways 

Prescriptive  
Pathway 

only IECC Section 405 
(annual performance simulation) 

Mandatory Requirements 

Scope 

Insulation & Window 
Requirements 

UA Analysis Trade-off  
 (REScheck) 
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Building Science Fundamentals 
• Heat 

– Conduction 

– Convection 
– Radiation 

• Air 

– Wind 

– Stack Effect 

– Mechanical Fans 

• Moisture 
– Bulk  

– Capillarity 

– Diffusion 

– Infiltration 

 

 

• Ventilation 
– Exhaust 

– Balanced 

– Positive 

• Comfort 
– Temperature 

– Surfaces 

– Humidity 

– Airflow 

• Performance / Diagnostic Tools 
– Blower Door 

– Duct Tester 

– Flow Hood 
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A House is a System 
of dynamic, interacting systems… 

Thermal Envelope System        Air Barrier System   

HVAC System          Moisture Control System   

Plumbing System            Electrical System 
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How Heat Flows 

Radiation 

• Movement of radiant energy 
across empty space from 
warmer to cooler objects. 

• Examples: 

– Sunshine (solar heat) heats roof 
deck and brick veneer. 

– Hot roof deck radiates to attic 
floor; brick veneer to wall. 

– Solar and radiant heat from 
pavement passes through clear 
glass, heats floor. 
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How Heat Flows 

Conduction 

• The transfer of heat 

through solid objects. 

• Insulation, layers of glass 

with air space in windows, 

slows conduction. 
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How Heat Flows 

Convection 

• Flow of heat by currents of 

air. 

• As air warms, it rises; as it cools, 

it gets heavier and sinks. 

• Air flow into a home is infiltration;  

• Outward flow is called exfiltration.   

• Air leakage is both. 
Air leakage 
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High 
pressure 

Low 
pressure 

Air Flow 

Conditions for Air Infiltration 
(both must be present at the same time) 

• Pathways for air movement 
(hole) 

• Pressure difference (driving 
force) 

Quantity of air out  
= quantity of air in 
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Wind 

Natural Driving Forces for Infiltration 

Stack Effect 
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•David Keefe  

Vermont Energy 

Investment Corp. 

Positive pressure  

(with reference to 

outside) 

Neutral pressure 

plane 

Negative pressure  

(with reference to 

outside) 

Stack Effect 

11 
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Typical Envelope Leaks 

mostly to and from attic and crawl space! 
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A Continuous Air Barrier 
 

Why so important? 

• Saves energy 

– insulation effectiveness 

• Saves money 

– low utility bills 

• Increases comfort 

– No cold drafts, hot spots 

• Controls air quality 

– Reduce pollutants & dust from attic, 
crawl space, wall cavities, garage  

• Reduces moisture into 
building cavities 

– Prevent hidden mold and decay 

 



14 

FANS! - Driving Forces for Infiltration  

Device CFM 

Bath   

Range hood    

Downdraft 

hood 

  

“Emeril” 

Hood 

  

Dryer   

Air Handler   

/ ton 

Device CFM 

Bath   

Range hood    

Downdraft 

hood 

  

“Emeril” 

Hood 

  

Dryer   

Air Handler   

/ ton 

150 

500 

1500 

200 

400 

50 

A bigger deal (than wind or stack) in southern homes!   
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Is this good or bad “ventilation”? 

Why? 

“Natural Ventilation” via leaky house & ducts 
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Is this good or bad “ventilation”? 

“Natural Ventilation” via leaky house & ducts 

Duct systems leaks in both supply and return can 

cause air leakage rates to increase up to 300%! 
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2009 IRC chapter 11- Section 1102.1 

• One prescriptive “answer” for how to build in each 
climate zone (CZ: 2 and 3, warm-humid) 

• Includes lots of footnotes 
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40° 

30° 

55° 

72° 

Conditioned 
Space 

Outdoors 

Unconditioned Space 

Unconditioned Space 

Building Thermal Envelope Definition 

…the barrier that separates 

the conditioned space from 

the outside or 

unconditioned space. 
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Determining the Building Thermal Envelope 

•Although these 3 homes look identical from outside, 
each has a different building thermal envelope 

•This results in significantly different conditioned volumes 

x x x 

y y 
y 
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Generic Prescriptive Code: 2009 IRC 
Insulation & Fenestration by Climate Zone 

CLIMATE 
ZONE 

FENESTRATION 

U-FACTOR
b
 

SKYLIGHT
b
  

U-FACTOR 

GLAZED 
FENESTRATION

b,e
 

SHGC 

CEILING  

R-VALUE 

WOOD 
FRAME WALL  

R-VALUE 

MASS 
WALL  

R-VALUE
i
 

FLOOR  
R-

VALUE 

BASEMENT
c
 

WALL  

R-VALUE 

SLAB
d
 

R-VALUE 
& DEPTH 

CRAWL 
SPACE

c 

WALL  
R-VALUE

 

1 1.20 0.75 0.30 30 13 3 / 4 13 0 0 0 

2 0.65j 0.75 0.30 30 13 4 / 6 13 0 0 0 

3 0.50j 0.65 0.30 30 13 5 / 8 19 5 / 13f 0 5 / 13 

4 except 
Marine 

0.35 0.60 NR 38 13 5 / 10 19 10 / 13 10, 2ft 10 / 13 

5 and 
Marine 4 

0.35 0.60 NR 38 20 or 13+5h  13 / 17 30g 10 / 13 10, 2 ft 10 / 13 

6 0.35 0.60 NR 49 19 or 13+5h  15 / 19 30g 15 / 19 10, 4 ft 10 / 13 

7 and 8 0.35 0.60 NR 49 21 19 / 21 38g 15 / 19 10, 4 ft 10 / 13 

 

Table 1102.1 

Insulation and Fenestration Requirements by Componenta 

a. R-values are minimums, U-factors and SHGC are maximums, R-19 batts compressed into a nominal 2 x 6 framing cavity such that the R-value is reduced by R-1 or more shall 

be marked with the compressed batt R-value in addition to the full thickness R-value. 
b. The fenestration U-factor column excludes skylights.  The SHGC column applies to all glazed fenestration. 
c. “15/19” means R-15 continuous insulated sheathing on the interior or exterior of the home or R-19 cavity insulation at the interior of the basement wall.  “15/19” shall be 

permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulated sheathing on the interior or exterior of the home.  “10/13” 

means R-10 continuous insulated sheathing on the interior or exterior of the home or R-13 cavity insulation at the interior of the basement wall. 
d. R-5 shall be added to the required slab edge R-values for heated slabs.  Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Zones 1 through 3 for 

heated slabs. 
e. There are no SHGC requirements in the Marine Zone. 
f. Basement wall insulation is not required in warm-humid locations as defined by Figure 301.1 and Table 301.1. 
g. Or insulation sufficient to fill the framing cavity, R-19 minimum. 
h. “13+5” means R-13 cavity insulation plus R-5 insulated sheathing.  If structural sheathing covers 25 percent or less of the exterior, insulating sheathing is not required where 

structural sheathing is used.  If structural sheathing covers more than 25 percent of exterior, structural sheathing shall be supplemented with insulated sheathing of at least R-2. 
i. The second R-value applies when more than half the insulation is on the interior of the mass wall. 
j. For impact rated fenestration complying with Section R301.2.1.2 of the IRC or Section 1608.1.2 of the IBC, maximum U-factor shall be 0.75 in Zone 2 and 0.65 in Zone 3. 
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Where is the thermal boundary of conditioned space? 

The thermal (insulation) and 

air barrier boundaries must 

be in direct contact. 
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Energy Code Compliance Pathways 

Prescriptive  
Pathway 

IECC Section 405 
(annual simulation) 

Mandatory Requirements 

Scope 

Insulation & Window 
Requirements 

UA Trade-off  
Approach 
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2009 IRC Section N1101.9 

Mandatory Requirement 

Certificate - “Nutritional Label” on 
main electrical panel showing: 

• R-values – ceiling, walls, ducts 

• Glazing U-factor, SHGC 

• HVAC  and DWH equipment 
efficiency ratings 

• Optional features: 

– Envelope Testing Results 

– Duct Testing Results 

– Load calculation 

 
For sale from  shop.iccsafe.org  
Search “energy certificate stickers” 
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La Amended – Fireplaces: New wood-burning fireplaces shall 

have outdoor combustion air.  
IRC requirement for gasketed door on masonry fireplaces was removed in amendment, 
yet is a recommended best practice for indoor air quality (health) and energy savings 

Wood burning fireplaces  N1102.4.3 

Recommended Required 
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Standard Can Light   Air-tight and IC-Rated 

Recessed Lighting  N1102.4.5 

(ICAT) 
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1102.4.2 Building Envelope Air Leakage 

Mandatory Requirement  

Durable Air Sealing 
• Detailed air barrier & insulation list 

• Fireplace: outside combustion air 

• Fenestration (windows, doors)  

• Recessed lighting: ICAT and sealed 
 

Details of methods online @ 
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2009 IRC Section 1102.4.2 

TWO options to prove building air tightness: 

 1. Testing of house leakage by 

certified verifier (RESNET, BPI or DET)   

Blower door result must be < 7 ACH50 

 2. Or, visual inspection by code official 

Code Checklist: Air Barrier and 
Insulation Inspection (thermal bypass) 

Requires multiple inspections 

1. Framing stage  

2. Pre-drywall – post-insulation 

3. Final 

Exceptions: Renovations that do not touch entire 
building envelope and/or air distribution system 

 

 

ACH50 =  CFM50 x 60 

    Volume 



28 

2009 IRC Section 1103.2.2 Duct Sealing   

• Ducts, air handlers, filter boxes and building 
cavities used as ducts shall be sealed.  

• Joints and seams shall comply with M1601.4.  

• Duct tightness shall be verified. 

Exception: Duct tightness test 

is not required if the air handler 

and all ducts are located 
within conditioned space. 
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Duct Blower or 
 Duct Leakage Tester 

(Duct Blaster® ) 

Blower Door 

Diagnostic/Verification Tools  
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Duct and Envelope Tightness (DET) Verifier 
DET Verifier designation was created by Southface 

in 2010 to train individuals to perform mandated testing of energy code (IRC/IECC 2009).   

Certified DET code verifier can be either: 

• Certified as: 

– RESNET HERS Rater 

– BPI Building Analyst or IDL 

• Or, pass a Southface DET Verifier course 
– 2-day class: Discuss air flow principles and testing protocol; explain and practice 

calculations for ACH50 and % duct leakage. 

– Complete and pass Field Exam on equipment (setup and use blower door and duct 
tester; calculate and fill in results form) 

– Pass Concepts Exam – 25 Questions (1 hour) – min. score 76% 

• In La., equipment manufacturer certification is allowable ONLY for duct testing 
(limited to total duct leakage test method; cannot use leakage to outside option ) 
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Duct 
Testing 
Results:  

Blower Door 
Test Result 

Visual Inspection 
Checklist results: 

Generic Test 
Results Form 
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Table 1102.4.2 Air Barrier and Insulation Inspection 

Visual Inspection 
Option 

Official inspection of 
2009 IRC checklist may 
be used instead of a 

blower door test.  

But must meet ALL 
criteria to pass code. 
 

Here’s how… 
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(1)  Air barrier, thermal barrier: 
Insulation in full contact with air barrier. Joints 

in air barrier are sealed.  Air-permeable 

insulation not used as air barrier.  

(2) Ceiling/attic: Air barrier in dropped ceiling 

aligned with insulation.  Vented attic access sealed.  
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Find the Flaw  
 

Knee Walls 

Wood studs provide more insulating 
value than poorly installed insulation 
with no air barrier on attic side 

Images Courtesy: U.S. EPA 
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Knee Wall Options, Cantilevers 

Image Courtesy: Building America 
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Best Practice: Insulating Attic Access  
beyond R-4 (La. amendment), to same R-value as rest of ceiling 
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Advanced Framing Details 

(3)  Walls: Corners, headers 

insulated. Sill sealed to foundation.  

Sill gasket under 

bottom plate. 
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(4)  Windows, doors:  Jambs 

sealed to framing.    

(5) Rim joists 

insulated, with air barrier. 
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Best Practices 
 Airtight Windows & Rim Joists; Attic Insulation Baffles 

Windows, skylights and doors ≤ 

0.3 cfm/s.f.,  

Swinging doors ≤  0.5 cfm/s.f. 

Exception: site built 
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 (6) Floors:  Insulation in permanent contact with “subfloor decking” (air 

barrier).  Air barrier at edge. 
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Source: U.S. Environmental 

Protection Agency's "Indoorair PLUS" 

new homes labeling program 

www.epa.gov/indoorairplus 

(6) Best Practice in Hot, Humid Climate 
 

to prevent wet subflooring – causing 

buckled floors, decay, mold, $$$$ loss 

Note: Wording of code seems to disallow 

above. Fill with batts if code official uses 

literal interpretation.  

(7)  Crawlspace 

walls (unvented, 

conditioned): Ground cover 

+ permanent wall 

insulation.  Note: Not 

recommended if flood risk; 

risky in south La.    

http://www.epa.gov/indoorairplus
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(8) Shafts, penetrations: Duct & flue shafts, utility holes, knee wall 

openings sealed. 
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First Rule of Air Sealing: No BIG Holes! 

 Cover with plywood/sheet 

material, air seal, and 

insulate. Follow required 

clearance between 

combustibles and flue pipe. 
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The Big Chimney Hole 

Big square hole around 

round chimney 

Seal with metal collar, high temp. 

caulk.  Add metal insulation dam 
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Best Practices 

Prefabricated fireplaces must  

have outdoor combustion air 

p. 45 
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Air Sealing Kneewalls 

(required) 

Inspector reaching under kneewall to 

take photo below of inter-story space  

open to attic air. List the problems! 
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(9) Narrow cavities: filled with sprayed, 

blown or batts cut to fit. 

(11) Recessed lighting: ICAT rated and sealed 

to drywall. Exception: fixtures in conditioned space. 

(10) Garage separation: air sealing from 

conditioned space. Advise continuous, rigid air barrier. 
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Image courtesy of Energy Services Group 

View from the attic – 

cold air leaking into 

attic from the house 

Each un-insulated recessed light  

= 2 sq.ft. thermal hole to attic 

  

Bulb gets hot, creates draft,  

pulls conditioned air out of house 

Turbocharged Leakage! 
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(12) Plumbing and wiring: 

Insulation between outside & pipes. 

Piping, wiring within insulation: sprayed, 

blown or batts cut to fit around. 

(13) Shower/tub on exterior wall: 
Insulation and inside air barrier installed 

before installing tub: 

A. Install insulation (no voids). 

B. Back with rigid air barrier (paperless). 

C. Seal  seams, gaps, holes. 
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Solid sheet behind tubs & showers on insulated walls 
(cement board, paperless gypsum, thin structural sheathing) 

 

Call back waiting to occur 

Call back prevention 

p. 50 
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(15) Common wall: 
Air barrier between 

dwelling units. 

(14) Electrical/phone box: Air barrier 

behind boxes on exterior walls or airtight type box. 

(16) HVAC register 

boots: Sealed to drywall 

or subfloor. 

Gap in common wall 
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(17) Fireplace walls include (fireproof)  

air barrier. 

Sequence: 

1. Insulate exterior wall, 

2. Install rigid, fireproof air barrier 

and seal  

3. Install fireplace (with outside 

combustion air duct)  

Fireplace on Exterior Wall 
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Blower Door Test Option 

Air pulled out of house at 50 Pa is replaced by air pulled in through 

building envelope, so = sum of all leaks. 
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Blower Door Testing 
•Measures air infiltration rate when house undergoes a pressure 

difference of 50 Pascals  with reference to (WRT) the outside 

• One tested home can be compared to another  

• Helps identify leak paths 

•Can show pressure imbalance problems  
& locate duct leaks (pressure pan) 
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What is a Pascal? 

A Pascal is the unit of pressure in the International System of 
Units.  It is named after French scientist Blaise Pascal (1623-
1662) and is abbreviated Pa.   

Blaise Pascal 1 Pa = weight of 1 Post-It Flap of wing = 1 Pa 
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Pascal & Inches of Water Column 

1 inch of water column = 248 Pascals 

* 

50 Pascals is similar to a  20 mph wind blowing on all 6 surfaces of a house 
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How a Blower Door Works 

• Air flow across a sensor in the fan causes a 
pressure difference  with reference to (WRT) 
the inlet side of the fan 

• A manometer measures fan pressure difference 
compared to the fan inlet side (the house when 
depressurizing) 

• Fan pressure difference  is used to look up flow 
(CFM) on a chart OR gauge may convert fan 
pressure difference to flow rate (CFM) 

Direction of Air Flow 
(when depressurizing) 
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Cubic Feet 
(“milk crates”) 

per Minute! 

Open Fan 
(big blower door 
moves 6000+ cfm) 

Ring A 
(little blower door 
moves up to 2500 cfm) 

Use ring when possible 
for greater accuracy. 

Blower Door Depressurization 

Ring B 
(tiny blower door 
moves up to 1000 cfm) 

p. 58 
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Determining ACH50 

    Formula for ACH50, requires volume of conditioned space 

                  ACH50 = Final Fan Flow (CFM50) X 60    

 

 

_______________________ 

Volume 

First, run blower door to 
determine CFM50 

Then, Calculate ACH50 

-------------------------------------------------------------------------------- 

50 ‘ 
12 ‘ 

10 ‘ 

30 ‘ 
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Blower Door - Sample House 

30 ‘ 

50 ‘ 
12 ‘ 

10 ‘ 

1st Floor:   30x50x12 = 18,000 c.f. 
2nd Floor:  30x50x10 = 15,000 c.f. 

Total Volume:    33,000 c.f. 

ACH50 = 6755 x 60    =   
                 33,000 

Measured Blower Door result 
was 6,755 CFM @ 50 Pascals 

2009 Energy Code requires 
ACH50 < 7 

12.3 

 ACH50 = Final Fan Flow (CFM50) X 60    _______________________ 

Volume 

Does it Pass or Fail? 

FAIL! 
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Blower Door DET Practice Exercises 

Report the leakage rates from Examples 1, 2, & 3 

E
x
. 
1
  

 1
-s

to
ry

 

1
2
0
0
 s

.f
. 
V
e
n
te

d
 A

tt
ic

 

• CFM50  754    760   2,200 

• Volume 9,600  12,000  21,000  

• ACH50 4.7   3.8     6.3   

• Pass Code?       YES YES YES 
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Preparing the House 

1. Walk through house 

2. Close all windows 

3. Close all exterior doors & attic or 
crawlspace  
   hatches connected to conditioned 
space 

4. Close exterior crawlspace doors 

5. Set combustion appliances to “pilot” (if 
connected to building envelope) 

6. Turn off all thermostats / air handlers 

7. Open all interior doors 

8. Make sure cover is on AHU 

9. Close fireplace damper 

10. Ensure fireplace ashes will not be  
  pulled into room 

11. Turn off everything that moves air 

12. Tape over or pour water into traps 

13. Close pet doors (existing homes) 

See RESNET Standards 
Chapter 8 and  
Appendix A-26-27 
www.resnet.us 
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The biggest preparation 
issues are those that could: 

• Affect accuracy of the test 

• Damage the home 

• Cause a safety hazard in 
the home 

Preparing the House 

http://farm3.static.flickr.com/2063/2500473402_4abb833f00.jpg?v=0
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What if Blower Door test fails? 

1. Check equipment and house setup to make sure  
all windows and closures are indeed closed                                 
(kneewall doors, flue dampers, etc.). 

2. Try closing interior doors to isolate rooms or zones (one at a time) 
to find biggest problem area. Feel airflow as door is closed and also 
note impact on CFM50.  For example, if closing the MBR door shows a 
drop of 1800 cfm50, this area likely contains significant leaks. 

3. Use a smoke pencil or fog stick to find leaks.  May increase house 
pressure beyond 50 Pa.  Consider pressurizing so positive pressure 
will push the smoke out at any leak paths. 

4. When available, run blower door in conjunction with an IR-camera 
inspection identify leaks and other bypasses.  (Most effective on hot 
or cold days.) 

5. Apply zone pressure testing to identify problem areas. 

If a house fails the blower door test,  diagnostic  
methods can find the problems.  A DET verifier may:  
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A Blower Door can answer more… 

• Determine where is the air barrier  
(pressure boundary) so you can focus air 
sealing efforts (blower door guided air 
sealing) 
 

• Does the pressure boundary and insulation 
(thermal boundary) properly lined up? 
 

• Are zones with poor air quality, such as  
garages or crawlspaces, connected to the 
indoors? 
 

• Which duct runs are leaky (pressure pan)? 
 

BD+ 
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Load  
Calculations 

FURNACE 

A/C UNIT 

Ductwork 

Heating  
and Cooling  
Efficiency 

Temperature & 
Humidity Controls 

Duct Sealing, Testing, 
Installation and Insulation 

Pipe Insulation 

All Mandatory Requirements 

HVAC Systems 
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HVAC Controls 

Mandatory Requirement: 

• Programmable thermostat required for furnace  

• Heat Pump requires lockout capability to prevent 
unnecessary strip heat 
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Code:  HVAC Piping, Mechanical Vents 

• Pipe Insulation  
–R-3: mechanical systems –  

fluids > 105 F or < 55 F 

–R-2: for plumbing circulating systems (plus controls) 

–R-4 for suction line-set as per M1411.5 

• Mechanical Vents  

– require dampers (gravity/barometric or motorized) 
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Equipment Sizing 

Load Calcs & Sizing 

–Per Mechanical section of IRC  

–ACCA Manual J or approved 
equivalent, i.e., ASHRAE 
Fundamentals 

–302.1: Interior design temp 
(72oF heating, 75oF cooling) 

–MUST BE ACCURATE  
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Ducts 
Mandatory Requirements: 

• Insulation required  for ducts 
outside of envelope. In Louisiana: 

– R-6 -- for supply ducts in vented attic 

– R-6 -- all other ducts in unconditioned 
space 

– No Insulation required if ducts inside 
building thermal envelope (R-4 
advised to prevent sweating) 

• Sealing required with  
mastic or UL 181 tape 

• May NOT use building  
cavities as supply ducts 
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IRC Reference – Duct Sealing 
M1601.4.1 Joints and seams.  Joints of 

duct systems shall be made substantially 

airtight by means of tapes, mastics, liquid 

sealants, gasketing or other approved closure 

systems.  Closure systems used with rigid fibrous 

glass ducts shall comply with UL181A and shall be 

marked 181A-P for pressure-sensitive tape, 181A-M 

for mastic or 181A-H for heat-sensitive tape.  

Closure systems used with 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. All metal to metal 

connections shall be mechanically 

fastened.  All duct connections shall 

be sealed.  Mechanical fasteners for use with 

flexible nonmetallic air ducts shall comply with 

UL181B and shall be marked 181B-C.  Crimp joints 

for round metal ducts shall have a contact lap of at 

least 11/2 inches (38 mm) and shall be mechanically 

fastened by means of at least three sheet-metal 

screws or rivets equally spaced around the joint.  

Closure systems used to seal metal ductwork shall 

be installed in accordance with the manufacturer’s 

installation instructions. 
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Testing Duct Leaks 
Don’t use duct tape 

on ducts! 
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Code Required:  Duct Tightness Testing 

Duct systems MUST be leak tested* and verified by 

certified tester (RESNET, BPI, DET, national duct leak test 

equipment co.) or code official.  Four options: 

– When tested at rough-in: 

• 4% Total leakage w/ no AHU installed (RITnah) 

• 6% Total leakage w/ AHU (RIT) 

– When tested at final (post-construction): 

• 12% Total Leakage (PCT) 

• 8% Leakage to Outside (PCO) 

 

 *Exception: Duct tightness test is not required if the air  
handler and all ducts are located within conditioned space. 
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Duct Blower Test 

Duct pressure test finds leaks and estimates air flow in cfm 

Pressurizing the system; 
connected at the largest return 

Depressurizing the system; 
connected at the air handling unit 
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Duct Testing Basics 

Allow the air to flow freely from 
the fan to the duct system 
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Duct Test – “Total Leakage” 

1. Open a door so 
house = outside 
pressure. 

2. Use duct tester to 
pressurize duct 
system to +25 Pa 
WRT outside. 

3. Record fan flow 
(channel B) in CFM25. 

 
(when programming gauge, set 
MODE as “PR/FL@25” 

+25 Pa 

B A 

Ring 2, Fan Press = 86 Pa 
Flow is 147 cfm25 

Note: May be performed at rough-in (RIT) stage OR at final (PCT) 
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Duct Test – “Leakage to Outside” 

1. Use blower door to 
pressurize house (and 
ducts) to +25 Pa WRT 
outside.  

2. Use duct tester to 
pressurize duct system 
to 0.0 Pa WRT house 
(+25 Pa WRT outside) 

3. Record fan flow 
(channel B) in CFM25 
(when programming gauge, make 
sure MODE is “PR/FL” not 
“PR/FL@25” 

0.0 Pa 

B A 

+25 
Pa 

Ring 3, Fan Press=287 Pa 
Flow is 107 cfm25 

Note: This test can only be performed at final (PCO) 
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Duct pressure: 25 Pa WRT outside     

Total Leakage (at final, PCT): 

Duct blaster flow:  _______ CFM25 

Floor area served: __________ s.f. 

Percent duct leakage: _________ 

Pass Code?       __________ 

Duct Leakage Test Example 

40’ 

30’ 
8’ 

flat ceiling / uncond attic One-story house with flat ceiling and 
unconditioned attic – air handler and 
duct system is located in attic 

  

Duct pressure: 0 Pa WRT house 

Leakage to Outside (at final, PCO): 

Duct blaster flow:  ________ CFM25 

Floor area served: __________ s.f. 

Percent duct leakage: _________ 

Pass Code?       __________ 

149 

1,200 

12.4% 

Duct Leakage Test Results 

No, 12% 

92 

1,200 

7.7% 

Yes, 8% 
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Example Report 
DET Verifier fills in passing 
duct tightness test results  

• At final, Duct Blower used to 
measure “Total Leakage” (PCT) = 
149 CFM25 

• % Duct Leakage (149/1,200 s.f. x 

100) = 12.4% (FAILS) 

• At final, Blower Door + Duct Blower 
used to measure “Duct Leakage to 
Outside” (PCO) = 92 CFM25 

• % Duct Leakage (92/1,200 s.f. x  

100) = 7.7% (PASSES) 

• Record only one passing result 
per system 

1,200 92 7.7% 

Ms. Dee E.T. Verfer 333-444-5555 

PCO Main 

111 Example House Drive  

p. 81 

DB 

Bob D. Builder 555-555-5555 
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What if Duct Tightness test fails? 

1. Check equipment setup and make sure all registers are  sealed 
(check walk-in closets and look for toe kick registers, etc.). 

2. Make sure all zone dampers are open on multi-zoned systems.  Make 
sure no balancing dampers are completely closed off. 

3. Inspect the air handling unit while the ducts are being pressurized - employ a 
smoke pencil or fog stick. Look for mastic or other sealants at duct’s 

pressure barrier.  Listen for whistling and investigate for blockage or 
disconnects. Count supply and return duct runs and identify associated 
registers.  Check to make sure boots are sealed to drywall or subfloor. 

4. While pressurizing the ducts, use a fog machine to inject fog into the duct 
system and observe leakage points. 

5. Determine dominant duct leakage. With no tape on registers, measure 
change in house pressure when air handler is turned on  
(positive = return leaks dominate, negative = supply leaks dominate). 

6. Use Blower Door and pressure pan to identify leakiest duct runs. 

If the duct system fails the Duct Tightness test, DET verifier can:  
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Seal with mastic, connect and hang properly! 
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Use A Duct Blower to do more… 

• In small, tight dwelling units, the duct blower can be used in a 
window as a small blower door 

• Can use as a flow hood for supplies & returns 

• Measure actual HVAC system air flow (via Pressure Matching) 

– Measure Static Pressure in supply plenum 

– Block return & install Duct Blower at AHU blower access panel 

– Measure air flow through Duct Blower in CFM 

DB+ 

Pros  

• Same device as 
needed for duct 
leakage testing  

• High accuracy 

Cons 

• Some time required 
to attach and seal 

• Can only measure 
~1600 CFM (but can 
extrapolate to 2000 CFM) 
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La. Amended Mechanical Ventilation 

Section M1507.4  Minimum Required Local Exhaust. Local 

exhaust systems shall be designed to have the capacity to 

exhaust the minimum air flow rate as follows. 

(a) Kitchen: 100 cfm intermittent or 25 cfm continuous (a 

balanced ventilation system is required for continuous exhaust).  

(b) Bathrooms: 50 cfm intermittent or 20 cfm continuous (a 

balanced ventilation system is required for continuous exhaust).  

Best Practices in Hot, Humid Climate:   

• Intermittent spot exhausts (NO continuous exhaust) 

• Bathroom:  timer or humidity sensor controls, quiet fans 

• Kitchen:  large hood with 100-400 cfm exhaust, quiet fans 

• Plus whole house supply ventilation system with motorized 

damper and smart control 
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50-80 CFM low-noise exhaust 

fan with auto motion sensor  

Large High Performance Hood 

• < .3 sones at normal speed 

• Extends over all burners 

• 100-400 cfm 

Quiet fans + proper duct 

installation = effective exhaust 

Best Practice:  Effective spot exhaust systems  Best Practice:  Effective spot exhaust systems  

http://www2.panasonic.com/consumer-electronics/shop/Building-Products/Ventilation-Systems/Ceiling-Insert-Fans/model.FV-08VKM1
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Best Practices to  

Prevent Combustion Pollution 

• If within conditioned space, install 
direct vent, sealed combustion 

– Fireplace 

– Gas furnace & water heater 

• Quiet exhaust hood over gas 
range 

• Prevent backdrafting (negative 
pressure) 

– Sealed or no ducts in vented attic 

– Make-up air for dryer, range hood? 

• Air seal garage-house wall 

– Ventilate garage or detach 
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What if blower door test result is less than 5 ACH50? 

• Section M1507.3.1 System Design. The whole-house ventilation system shall consist 

of a combination of supply and exhaust fans, and associated ducts 

and controls. Local exhaust and supply fans are permitted to serve as such a system. 

Outdoor air ducts connected to the return side of an air handler shall be considered to 

provide supply ventilation.  

• Section M1507.3.2 System Controls. The whole-house mechanical ventilation system 

shall be provided with controls that enable manual override and a method 

of air-flow adjustment.  

• Section M1507.3.3 Mechanical Ventilation Rate. The whole-house mechanical 

ventilation system shall be able to provide outdoor air at a continuous rate of at least that 

determined in accordance with Table M1507.3.3(1).  

What does the La. Amended mechanical code say?   

NOW:  R303.4 Mechanical Ventilation. When a blower door test is performed, and the 

air infiltration rate of the dwelling unit is less than 5 air changes per hour when tested 

in accordance with the 2009 IRC Section N1102.4.2.1, the dwelling unit shall be provided with 

whole-house mechanical ventilation in accordance with Section M1507.3. 
 

COMING SOON:  Code Council amended to “…less than 3 ACH50…” 
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Ventilation in Hot, Humid Climate 

GOOD: Positive pressure in La. 

house helps keep building dry.  

BAD: Negative pressure in La. 

house sucks in humid air; can cause 

moisture problems, hidden mold.  
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The old (current), the new (2013), and the alternative 

Ventilation Standards 
 

7.5 cfm/person (# BRs + 1)  

plus 

1-3 cfm/100 sq. ft. of conditioned area 
 

Example:  2000 sq. ft. 3 BR house = 50-90 cfm 

depending upon…. 
 

 

 

 

 

How much ventilation? 

For healthy indoor air and to avoid mold in La…. 

size for code cfm but run at 50-60%. 
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Ventilation Solutions for Hot, Humid Climate 

Courtesy of Building Science Corporation 

$ Good: Fresh air to return of AH with auto flow controller 

$$$ Best RH, IAQ & Comfort: 

Fresh air & indoor air to 

ventilating dehumidifier 

$$ Better spring/fall RH: Fresh air to return of 

AH with auto flow controller + dehumidifier 
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For High-Performance Home in Hot, Humid Climate 

 If HVAC in unvented attic:  

 Heat pump or sealed combustion gas ONLY 

 Semi-condition  attic 

 Right sized A/C 

 Manual J sizing + Manual D duct design 

 Controlled, clean fresh air  

 Inlet at clean air location 

 Filter in convenient location 

 Smart flow control damper 

 Design to code ,BUT set to  50-60% cfm  

  Dehumidification options, if needed: 

 Good: Two A/C units, divide load 

 Better:  2-speed A/C + portable Energy Star 

dehumidifier w/ drain 

 Better:  Variable capacity compressor A/C 

 Best: Whole house high-efficiency 

dehumidifier or ventilating dehumidifier 
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Resources 

Energy Hotline: 1-800-270-CODE  

www.southface.org    basc.pnnl.gov  
www.energycodes.gov            www.bcap-energy.org  
www.dsireusa.org    www.bpi.org  
www.resnet.us   www.iccsafe.org 
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basc.pnnl.gov 

Building America Solution Center 
(Energy-efficiency + Moisture, Durability, Case Studies, Research…) 
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www.BuildingScience.com 
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Open M-F 10:00-4:30 
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www.LSUAgCenter.com/LaHouse 

LaHouse Resource Center 
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Free Online Training Center 
Via partnerships with BMI, BSC and IBHS 

Learn from foremost 

experts available 24/7 
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NEW LaHouse Courses 
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www.LSUAgCenter.com/LaHouse 

Southface/LaHouse Certified DET Verifiers 


