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Ducts
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Duct Sealing
• All duct connections must be 

mechanically fastened
• Regardless of duct location, the 

joints and seams of all ducts, air 
handlers, and filter boxes should be 
sealed with mastic or mastic tape that 
is at least 2 mm in thickness (0.08 
inch), approximately the thickness of a 
nickel

• Mastic shall be installed at the inner 
liner of rigid metal and flexible duct 
(not the outer insulation jacket).
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HVAC Register Boots

HVAC register boots that penetrate the 
thermal envelope must be sealed to 
the subfloor or drywall.
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• Remove registers
• Vacuum duct
• Seal with mastic –

start as far in as 
you can reach and 
work your way out

• Finish by sealing 
boot to 
floor/ceiling
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• Remove registers
• Vacuum duct
• Seal with mastic –

start as far in as you 
can reach and work 
your way out

• Finish by sealing 
boot to floor/ceiling



138

Pipe insulation
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Pan Returns
• Unlined building cavities should not be 

used as ducts, returns, or plenums!
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R503.1.4 Lighting

New lighting systems that are part of the alteration 
shall comply with Section R404.1

Exception: Alterations that 
replace less than 50 percent 
of the luminaires in a space, 
provided that such alterations 
do not increase the installed 
interior lighting power.
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R404.1 Lighting Equipment 

• This requirement is mandatory
• Not less than 90 percent of the permanently installed lighting 

fixtures shall contain only high-efficacy lamps
• High efficacy lamps include

• Compact fluorescents
• T8 or T5 fluorescent bulb
• LEDs

• Exception – low voltage lighting 
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Benefits of LED Lighting

• LEDs boast a 25,000-hour average 
life, which means less maintenance 
for your clients

• LEDs use 6 times less energy than 
comparable incandescent bulbs

• Ideally, upgrade all bulbs to LED
• Look for the ENERGY STAR® label
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Economics of Incandescent Lighting
9 bulbs x 60 watts each = 540 w

540 w x 4 hours a day = 2160 wh

2160 wh x 365 days = 788,400 wh a year

788,400 / 1000 = 788.4 kWh

788.4 kWh x $.127 = $100.13 per year
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Economics of LED Lighting
9 bulbs x 9 watts each = 81 w

81 w x 4 hours a day = 324 wh

324 wh x 365 days = 118,260 wh a year

118,260 / 1000 = 118.3 kWh

118.3 kWh x $.127 = $15.02 per year
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The Economics of Lighting for Builders

• It would take ~3 weeks to payback LEDs 
if half the lights are left on during 
construction

• Just ~10 days if all lights are left on!
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Color Temperature
• LEDs are available in a wide range of color temperatures
• Some smart bulbs have color temperature ranges from 2000K-

6500K + 16 million colors

westinghouselighting.com
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LED Retrofit Issues

• “Dimmable” LEDs might not be compatible 
with all existing dimmer switches

• LED bulbs may flicker, blink, hum or buzz
• Problems are more prevalent in track lighting 

fixtures or other fixtures with multiple bulbs
• Recommendation – Replace dimmers with 

standard switches or LED compatible 
dimmers 

• Smart bulbs offer dimming capability
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Questions / Thoughts?
• When does code apply to additions and alterations (the short 

answer: pretty much always…the question is, how can you do 
it cost effectively)

• Historic preservation
• Mass wall improvements? 



150


	Slide Number 1
	Impact of Energy Codes on Exiting Homes�Improving Efficiency, Comfort, and Health
	Energy Code Resources
	Learning Objectives
	Importance of Energy Codes
	Scope of Residential Energy Code
	Residential Buildings 
	Building Science
	The house as a system
	Section R402 – Building Thermal Envelope
	Thermal Boundary (Insulation)
	Air Barrier
	Thermal Envelope Example
	Heat Transfer
	Radiation
	Convection
	Conduction
	Air Leakage
	Air Leakage
	Heat Flow: Temperature Difference
	Air Leakage: Pressure
	Air Leakage: Driving Forces
	Driving Forces: Wind Effect
	Driving Forces: Stack Effect
	Driving Forces: Mechanical Effect
	Driving Forces: Mechanical Effect
	Driving Forces: Mechanical effect
	Correcting Pressure Imbalance�with a Proper Return Path
	Driving Forces: Mechanical Effect
	MOISTURE TRANSPORT
	BULK MOISTURE CONTROL
	Moisture Vapor
	Safety
	Asbestos
	Asbestos
	Lead-Based Paint
	Renovation, Repair and Painting (RRP)
	Mold and Moisture
	Mold and Moisture
	Mold and Moisture
	Combustion Safety
	Combustion Safety
	Two Essentials for Safe Combustion
	Sealed Combustion Furnaces/Boilers
	Slide Number 46
	Direct Vent Water Heater
	Power Vented Water Heater
	Tankless Water Heaters
	Unvented Appliances
	House as a System Problem
	Slide Number 52
	Slide Number 53
	Radon
	Thermal Boundary
	402.2.1 – Ceilings with Attics
	402.2.1 – Ceilings with Attics
	R402.2.1 Ceilings with Attic Spaces
	Eave Baffles
	R402.2.3 Eave Baffles
	Slide Number 61
	R402.2.2 Ceilings Without Attic Spaces
	Old School Vault with Vents
	Unvented Vault with SPF
	IRC 806.5 Unvented Roof Assemblies
	Peachcrest Community Center – Roof Retrofit
	Hybrid Insulation Approaches
	Slide Number 68
	Slide Number 69
	Attic Air Sealing Before Insulation
	Attic Air Sealing Before Insulation
	Slide Number 72
	Ice Damming
	Attic Stairs
	Attic Access Options
	Attic Hatches
	Attic Doors
	Knee Walls
	Knee Walls
	R402.2.8 Floors
	Floor Insulation
	Problems with Floor Insulation
	Closed Crawlspaces
	Closed Crawlspace Case Study
	R402.2.11 Crawlspace Walls
	Insulation techniques – Crawl Walls
	Insulation techniques – Band area
	Crawlspace Walls
	Atmospherically Vented Appliances 
	Systems Approach to Basements
	Basement Walls
	Basement Insulation Strategies
	Basement Insulation Strategies
	Interior Insulation Strategies
	Blanket Basement Insulation Options
	Exterior Wall Insulation
	Thermal Bridging
	Insulating Exterior Walls
	Insulating Exterior Walls
	Insulating Exterior Walls
	Insulating Exterior Walls: from inside – drill holes and patch
	Siding Remains: Drainage Plane Retrofit – �Interior Stripped to Studs
	Siding Remains: Drainage Plane Retrofit – �Interior Stripped to Studs
	Wall and Ceiling Vapor Retarders
	Wall Insulation Details
	Wall Insulation Details
	Wall Insulation Details
	Wall Insulation Details
	Wall Insulation Details
	Wall Insulation Details
	Wall Insulation Details
	Siding Drainage Plane Retrofit – �Interior Wall Stripped to Studs
	Air Barrier Installation
	Shower/Tub on Exterior Wall
	Shower/Tub on Exterior Wall
	Plumbing and wiring
	Air Sealing Tub Drains
	Cantilevered floor
	Slide Number 119
	Slide Number 120
	Garage Separation
	Garage Separation
	Chases are BIG Holes in the Envelope!
	Duct Shafts
	Duct Shafts
	402.4.5 Recessed Lights
	Sill (bottom) plate
	Dirty Carpet?!
	Whole House Fan
	Whole House Fans
	Unused Fireplace�
	Ducts
	Duct Sealing
	HVAC Register Boots
	Slide Number 135
	Slide Number 136
	Slide Number 137
	Slide Number 138
	Pan Returns
	Lighting
	R503.1.4 Lighting
	R404.1 Lighting Equipment 
	Benefits of LED Lighting
	Economics of Incandescent Lighting
	Economics of LED Lighting
	The Economics of Lighting for Builders
	Color Temperature
	LED Retrofit Issues
	Questions / Thoughts?
	Slide Number 150

