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Funding & Support for Energy Code Training 
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Big Thank You to James Jonsson at Ivory for allowing me to walk 
through several homes taking pictures for this field trip

Serious violations in this presentation are not from Ivory Projects.



Residential IECC Field 
Inspections

• Code sections referenced are from 
the 2015 IECC Residential Provisions. 
Identical requirements are found in 
the 2015 IRC Chapter 11

• Example IECC R403.3 Ducts aligns 
with IRC N1103.3 

• See the Energy Code Guide for 
Residential Projects in Utah with 
amendments

https://utahenergycode.com/wp-
content/uploads/Residential_Energy_
Code_QR_Guide-Updated-4-11-19.pdf

https://utahenergycode.com/wp-content/uploads/Residential_Energy_Code_QR_Guide-Updated-4-11-19.pdf


Inspection Step One – Identify Compliance Option Selected

• Too often hear someone say: “We don’t 
review energy in the office, we leave it up 
to the inspector.” 

• This simply doesn’t work! 
• Inspection verifies compliance with a 

completed plan review
• Five options
• REScheck is not mandatory
• REScheck and Prescriptive do NOT 

address air barriers, blower door testing, 
duct insulation or testing & several other 
mandatory requirements

• Mandatory requirements apply to all 5 
options

With each path, plans should include proposed R-values, U-factors, SHGCs, HVAC 
design, and mandatory requirements identified



Insulation and Fenestration - Requirements by Climate Zone
2015 Prescriptive Table  - no amendments- enclosed values are all improvements

j. Log walls complying with ICC400 and with a minimum average wall thickness of 5” or greater shall be permitted in Zones 5-6 when 
overall window glazing is 0.31 U-factor or lower, minimum heating equipment efficiency is 90 AFUE (gas) or 84 AFUE (oil), and all other requirements met. 5



Prescriptive Option in Guide Includes Only Utah CZs



2018 IECC?





Allows An Equipment Trade-off
This method does NOT provide efficiencies equal 

to other methods – the pass rate should be 
closer to 10% to be equal 





IECC R103.2 – Construction Documents

Documents Included:
• REScheck Option
• REScheck Checklist
• Certificate
• Manual J, D, & S



REScheck or Other Option
Use as Basis of Inspection

• Prescriptive Option requires 
table values

• Other Options may have 
weaker & stronger values in 
some areas

• Less attic insulation
• Less or no slab edge
• Better windows
• Better attic insulation



Ok to use REScheck Inspection checklist as a general 
guide for any Compliance Option – 5+ pages



Load Calculations in 
Documents Attached
• Equipment Model Numbers & 

Capacities
• Airflow to each room
• Construction Components

• Do R-values & U-factors match 
the installed

• Worksheets
• Verify Orientation



Duct Design also Attached

• Duct layout similar to
drawing?

• Fittings 
• Trunk and branch sizes
• Devices: Coils & Filter
• Leakage
• Testing
• Insulation
• DO NOT get hung up on 

minor changes



Insulation Noted on Plans

• R-values noted on plans increases 
odds correct R-values are installed

• R-23 wall insulation – expect net 
and blow

• Blankets on walls
• Verify Continuous Insulation is only 

penetrated by fasteners



Fenestration Performance
Verify meets selected 
compliance option:
• Prescriptive Table 
• REScheck 2015 or 

2018
• Performance
• ERI/HERS
• REScheck 2012 Utah



Triple Glazed Window



• NFRC Labels must remain on windows 
and doors until inspected

• Receipts may be acceptable if approved
• Labels may be used in rebate 

applications



NFRC Labels?



Insulation Thoughts

• The pieces of insulation 
on the floor…..extra, or 
fell out and not put 
back in place before 
drywall?

• Will someone put his 
piece of insulation back 
in place? 

• Duct in drop ceiling –
discussion on another 
slide



Insulation Issues?
• Two older homes with insulation 

voids

• My neighbor’s home – two supply 
air boots without insulation



Attic Access



Insulation Installed Per Manufacturer’s Installation Instructions

• Cut and fit around boxes, pipes and 
wires

• Don’t compress – reduces R-value
• Fill all voids and gaps

• Friction fit – add ½ to width
• Small gaps and spaces
• Fiberglass not an air barrier



Interior Walls Intersecting Exterior Walls

• Framing prevent 
insulating space 

• This occurred 13 
times in this home

• 10’ Ceiling
• 4” wide cavity not 

insulated
• 43 sq. ft. of 

uninsulated wall



Exterior CI
• Penetrated by fastener only
• Approved tape all seam
• Tyvek tape is not approved –

expansion rate different
• Also serves as air barrier and weather 

barrier



High Heal Truss

• Is the baffle/dam 
higher than the 
insulation depth? 



R402.4.1.1 - Walls Framed to Allow Insulation in Corners and Headers

• Ladder Blocking/Backing – Allows insulation Behind



• Foam in header
• Insulation dam needs to 

wrap around above left 
wall

• Insulate left corner?



• Rim insulation compressed – poor fit
• Air on face of rim insulation? No
• Blown insulation fills in behind 

intersecting wall



• Blown insulation behind intersecting wall
• Small gap between studs not insulated



Basement Blankets Per REScheck/Compliance Option



Ensure All Insulation Is Secure At Insulation Inspection



• Small Spaces
• 45-degree corners
• Too many studs?



45-degree corners
• Drill and Spray foam
• Considerable air leak as OSB seam does not land on a stud



Framing Allowing Insulation in the Corners



• Duct in garage, prior to insulation
• Blown insulation is about R-4 per 

inch
• Minimum 2” space



Ducts in Garage Ceilings – Insulate 
Duct with Floor Insulation

• Completely encapsulate the duct with minimum R-8
• Eliminate all air spaces

• Maintain required level of floor insulation
• Blown will generally work
• Batts will not



Unconditioned room in Basement?

• Room may be 
indirectly 
conditioned

• Insulate 
concrete wall or 
insulate to 
isolate from the 
conditioned 
portions of the 
house



Slab Edge Insulation 
• R-10 Prescriptive – may be traded 

off
• + R-5 for heated slab
• May be just a portion of a 

basement
• Discuss at foundation and sub-

rough plumbing
• Must provide a thermal break to 

top of slab



Under porch storage
• Isolate from conditioned space with:

• Threshold
• Gasket
• Sealing 
• Interior door OK



• Is there an air barrier behind the soffit material?



Cantilevers
Proper insulation installation? 

Gaps, air movement, duct above, rim joist, air barrier



• Cantilevers
• Extremely critical to address this 

with air barriers/sealing and 
insulating to eliminate air spaces



Supply Branch Out into Cantilever

• Is there a minimum 
R-8 under and 
around duct?

• Is the rim properly 
insulated?

• True R-30 or traded-
off value in this 
cavity?

• Net and blow 
probably only 
compliant method

• Sealed air barrier 
underside



• Knee wall, ceiling height shifts, require an air barrier on the back side
• 6-side enclosure of all vertical insulation
• Air Barrier type house wraps comply





Blower Door Testing vs Table 402.4.1.1
• Original Amendment required a maximum 5 ACH @ 50Pa
• Current Utah SFD requirement is 3.5 ACH @ 50pa – significantly harder to 

attain
• IECC without amendment is 3 ACH @ 50Pa
• The table is a guide, which if followed will result in a passing score
• IF a contractor doesn’t want to BD test, compliance to the entire Table is 

required – including closed cell foam at the rim joist, which prevents 
condensation on the rim joist

• If BD Testing is selected, compliance with most of the Table is needed to 
pass the test

• If BD Testing results in less than 3 ACH, mechanical ventilation is required





IF Blower Door Tested – Mechanical Ventilation May Be Required
Section R403.6 - Mechanical Ventilation
Required (IRC) if tested tighter than 3 ACH@50pa (State amended from 5 ACH@50pa)
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Ventilation
• Building to have ventilation meeting IRC or IMC or with other approved means (previously deleted by 

the 2012 amendments)
• Outdoor air intakes and exhausts shall have automatic or gravity dampers that close when the 

ventilation system is not operating
Whole-house mechanical ventilation system fans to meet efficacy in Table R403.6.1

 Exception
 When fans are integral to tested and listed HVAC equipment, they shall be powered by an electronically commutated motor

IF testing under 5 ACH@50pa, understand risk of moisture in cavities increases



Blower Door and Duct Air Tightness Test

• Performed by certified 
raters or contractors 
completing approved 
training

• Call if you have questions



• An efficient exhaust fan provide effective 
ventilation

• Option for time on, minimum CFM low 
speed occupancy and humidity sensors

• Cheap fans make noise, waste energy and 
are not designed for continuous operation



Combustion Air Openings 
Through Air Barrier

IF WATER HEATER AND/OR 
FURNACE IS OPEN COMBUSTION 
WITH AN OUTSIDE COMBUSTION 

AIR OPENING, IT MUST BE 
ENCLOSED IN A SEALED ROOM



Air Barrier Where Drywall Will 
Not Be In Contact With 

Insulation



Air Handlers and Ducts in Attics – Insulation & Duct Pressure Testing

• Duct insulation on all 
sheet metal

• Platform per 
mechanical code

• Air handler alone in 
attic requires test

• 25% of duct in attic 
requires test



• Significant source of air leakage is 
top plate, including interior

• Foam strip stapled to plates 
provides a gasket



Ceiling/Attic Air Barriers – The Ceiling Lid
• Where ceilings are 

dropped with an attic 
above, maintaining 
an air barrier is near 
impossible

• Table 402.4.1.1 
requires a ceiling lid 
in these drops, 
sealed around the 
edges

• The attic insulation 
flows continuously 
across the entire attic



Will Building Paper or Tyvek Seal this Hole?
Sheathing is often used as the air barrier



Integrate/Seal Air Barrier Wraps and Flashing



Seal Air Barrier at Penetration
• Over-cut hole
• Space for 

termination
• If not provided at 

rough, air barrier 
and exterior wall 
coverings will be cut 
for termination 
installation



Air Barrier Penetrations
• Building paper behind 
• No backdraft damper in 

fan termination
• If fan does not operate 

24/7, must have a 
backdraft damper at 
penetration - R403.6



Positive Items:
• Full depth attic 

insulation
• Insulation dam at 

exterior wall
• Intersecting wall frame 

to allow insulation 
behind

• Space in one header to 
insulate

• Continuous foam on 
exterior



• Garage wall area 
indicated

• Insulation dam, unless 
garage is insulated to the 
level of the home

• Insulation rulers at rough



• Ceiling box and can light with flange and gasket
• Verify air-tite can light



AeroBarrier – Whole House Sealing



• Filter cabinet allows wider, lower 
resistance filter – less air leakage

• Ensure furnace has a sealed burner
• If not, seal all penetrations into upper 

burner compartment



• Verify DV Two Pipe furnace is truly sealed
• This furnace has a sealed burner
• Most do not



Direct Furnace Installed Direct Vent

• Two pipe venting
• Upper compartment sealed

68



HVAC per ACCA Standards – R403.7
• Return path from each supply back to a 

return
• Return in each bedroom rather than a 

single return in the hall – or return path
• Duct sealed up to include wall inlet
• Nice job – controls noise, low leakage



HVAC Equipment Model Numbers
• Verify against load calculations
• Condenser at Final
• May require a nut driver to access 

blower compartment



Manufacturer’s Installation and Maintenance Instruction are 
required to be left with the equipment 



Air Handlers and Ducts in Attics – Insulation & Duct Pressure Testing

• The amended leakage 
allowed is double the 
IECC allowed

• 2000 ft² = 160 CFM
• Conditioned air wasted
• Price of a new home?
• Is it unreasonable to 

expect a tight duct 
system?

• Do you want to throw 
away heated or cooled 
air?



Duct Sealing, Air Barrier
Energy Items
• Water line through return – sealing
• Daylight through holes in rim-board
• Compounded with cantilevers

Mechanical Items
• Pipe supported in part by water and 

wires
• Cellular core – manufacturer’s 

installation instructions



Typical at Furnace Air Leakage Locations
• Poor air filter access or 

cabinet
• Leakage at air filter or 

return connection to 
furnace

• Coil cabinet to furnace
• Plenum to coil cabinet
• Line-set and drain 

openings- after completed
• How is the furnace burner 

sealed? 
• Bottom of furnace on 

uneven floor



Duct Sealing



Selective Duct Sealing
• Verify if interior duct sealing (Aero-seal) 

occurred
• Longitudinal snap-lock and button-lock 

seams require sealing in 2015 IECC but not
in the 2018 IECC 



Ducted Return – Not Panned



Complete Sealing





• Top of ducts in basements
• Ducts in attics
• Meet the contractor – have 

him/her take pictures while you 
observe

• Why does the code require 
testing?





Air Duct Sealing from Inside – Similar to Aerobarrier



For Your Entertainment?



Every Code Hearing Proposals Submitted 
To Eliminate Or Limit Flex Duct In The Code



• Return path for every 
bedroom and in 
living space

• Temporary screen to 
keep garbage out

• Great!



DUCTS In ATTICS – Good or Bad?
• Ductwork in vented attics traditionally have had thermal losses from 10-45% 
• Interior ducts may be impractical, expensive, or increase envelope loads based on 

house design
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Advantages of Buried 
Ducts
• Saves energy vs. ducts 

exposed in attics
• Typically a lower cost 

solution to bringing ducts 
fully into conditioned 
space

• Can easily be 
implemented

• Does not require high-
tech solutions

87



Ducts Buried within Ceiling Insulation

1. Define buried-duct practices that are explicitly 
allowed

2. Provide a means to characterize the performance of 
a buried duct system as an equivalent duct 
insulation R-value

3. Allow simplified credit for buried ducts in the 
performance path

• Buried duct system may be considered inside conditioned 
space if certain requirements are met
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Prior to 2018, the IECC did not prohibit buried ducts, but neither did it define 
the practice or make specific allowance for it.  The new provisions:



Service Water Heating

Look for:
• Insulate entire recirc loop

• Pump includes timer 
• Pump installed inline with hot 

water flow, not on the return 
line? Manufacturer's Installation 
Instructions

Insulate HW pipe:
1. ≥ ¾” nominal
2. Serving more than one 

dwelling
3. Locate outside 

conditioned space
4. From WH to manifold
5. Located under floor 

slab
6. Buried piping
7. Supply and return 

recirculation system 
(exception for demand 
recirculation)



Final Inspection Item – REScheck prints this

Useful information for future use by:
• Future Home Sales and Owners
• Raters
• HVAC Designers
• Utility Incentive Programs
• Alternative Energy Source 

Companies 



AT ROUGH and/or FINAL – verify the following:
Programmable Thermostat
Heat pump supplementary heat 

– outdoor ‘stat
Hot water boiler outdoor 

temperature setback 
Snow melt controls
Roughed in before driveway pour

Pools and in-ground 
permanently installed spas
Timer, Switch with Access, vapor-

retarder cover if heated

75% High efficacy lighting
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Thank you for your participation!

Be Safe - Stay Healthy

QUESTIONS OR COMMENTS?
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Brent Ursenbach, CBO, LEED® AP
West Coast Code Consultants, Inc.
Mechanical & Energy Specialist
801.381.1449
brentu@wc-3.com
bursenbach@gmail.com
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