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• IAP update – Revision 4

• Dehumidification in IAP Specs

• Case studies and challenges in 
Florida homes – Lew Harriman

• Ventilation and DH loads

• RH in air vs. RH on surfaces

• Surface water activity vs. mold

• Attic dew point vs. outdoor dew point

• Tools and resources

Agenda
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• Non-regulatory home label; 
currently for new homes – will 
complete launch of existing 
homes this year. 

• Assists home builders, trade 
contractors & renovators

• Concrete way for builders to 
sell health benefits to 
customers

• Independent, 3rd-party 
verification

• Constructions Specs, technical 
support, marketing resources

Indoor airPLUS Program Overview
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ENERGY STAR + Indoor airPLUS

Indoor Air Quality (IAQ)

1. Better durability
2. Less long-term maintenance
3. Comprehensive indoor air 

quality protection
4. A safer, healthier home
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Indoor airPLUS as a Health Benchmark 
for High-Performance Homes
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• IAP is respected as a benchmark for IAQ 
to protect occupant health in new homes.

• IAP is required by other labeling 
programs (Zero Energy Ready, PHIUS) as 
a pre-requisite.

• IAP is also referenced by LEED for Homes 
and the National Green Building Standard.



Indoor Air Protections, Long-term Value
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Indoor airPLUS Labeled Homes Growth
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• Revision 4 released this week.

• New exceptions:

• Dehumidification option in crawl spaces

• Pipe insulation in exterior walls, per climate zone

• Updated radon section:

• Referencing ANSI/AARST standards

• CCAH – 2013 (single family)

• CC – 1000 (multifamily)

• Multifamily considerations

• Recommending MERV 13 for central forced air 
and ventilation air

• Low-emission materials

• Hard surface flooring advisory.

• Formaldehyde in composite wood (TSCA Title IV)

Indoor Air Quality (IAQ)

Indoor airPLUS Update: Revision 4
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Indoor airPLUS Revision 4 
Introduction & Checklist

• Introduction:

• Clarified document retention policy for 

Raters (2 years from verification).

• Streamlined documentation requirement 

for similar, high-volume units.

• Checklist:

• Additional fields and checkboxes.

• Reminds verifier to confirm specific 

exceptions.

• Enhances both short-term and long-term 

programmatic QA.



1. Moisture Control

Indoor Air Quality (IAQ)

• Moisture is a leading cause of health, 
comfort and durability concerns in homes.

• 19% of U.S. households have at least one 
person with asthma.

• There is a 20-50% increased risk of 
asthma in damp houses.

• The economic cost of asthma amounts to 
more than $56 billion annually.

• Mold grows where there is moisture.

• Molds produce allergens, irritants, and in 
some cases, potentially toxic substances.



Items 1.3 and 1.4 
Foundation Walls, Basements, Crawlspaces

• Finish all masonry and concrete walls with damp-proofing. 

• Seal crawlspace and basement perimeter walls to prevent outside air 

infiltration.

• Insulate crawlspace and basement perimeter walls according to the 

prescriptive values determined by local code at minimum or R-5, 

whichever is greater.

• Provide conditioned air at a rate not less than 1 cfm per 50 sq. ft. of 

horizontal floor area. This can be achieved by a dedicated supply (2015 

IRC section R408.3.2.2) or through crawl-space exhaust (2015 IRC 

section R408.3.2.1). 

• Exceptions: Flood zones, dry climates, marine climates, etc. (See spec).



1.4 Basement & Crawlspace Insulation & 
Conditioned Air

• New exception:

• In lieu of perimeter wall insulation and conditioned air, crawlspaces that 

utilize a capillary break on the floor and that are well-sealed to prevent 

outside air infiltration are permitted to utilize active dehumidification with 

sufficient latent capacity to maintain relative humidity (RH) at or below 60 

percent. The dehumidifier shall be drained to the outside or to a sump 

pump. 

• With this exception, ENERGY STAR Certified Homes Water Management 

System Builder Requirements Item 1.4.3 staking method for poly sheeting may 

not be used in crawlspaces with no slab.



Moisture & 
Relative Humidity
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• IAP < 60% in warm 
humid climates



Item 4.1: 
HVAC Sizing 
and Design

Indoor Air Quality (IAQ)

Homes in “Warm-Humid” climates use additional controls or 
dehumidification systems to maintain RH ≤ 60%
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4.1 HVAC Sizing and Design - Verification

• Some of these items must be Rater verified.

• Rater should verify documentation before the start of construction showing the 
method and calculations for retaining an indoor relative humidity below 60 percent in 
“Warm-Humid” climates. 



Technical Assistance

• Specifications

• Webinars

• Online Resources and 
Tools

• Integration with DOE 
Building America 
Solution Center

https://basc.pnnl.gov/ 16
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Theory v. Practice in Residential HVAC

2018 RESET Conference – Orlando

Lew Harriman
Mason-Grant Consulting

LewHarriman@MasonGrant.com
Mobile: 603-828-7138

How Dry I’m Not
Measured Dehumidification

And Water Activity (aW)
in Houses in Florida
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Target Homes
Located in South Florida

• The Issues

• The Building & Systems

• Three (3) key results
• DX AC systems ADD moisture to the air 

if fan is set to “ON.”
• They still remove a great deal of 

moisture/day
• Under ASHRAE Std 62.2 ventilation—

we’re going to need MUCH MORE 
Dehumidification

• Surface water activity (aW) 
measurements vs. mold growth
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2-Story House
4,240 ft2 5 Bedrooms + 5 Bathrooms

Mechanical closet
located on the 2nd floor
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Mechanical closet
Sensors and sensor locations

Air in supply outlet plenum
Temp + RH + Dew Point + Humidity Ratio

Air in return inlet plenum
Temp + RH + Dew Point + Humidity Ratio

Outdoors - Condensate sensor
Tipping-bucket-type

(0.00474 lb of water per bucket tip)
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Air sensor configuration
Temperature and RH (calculated Dpt + HR)

Wireless sensor
(8-yr lithium battery)

Sensor on the circuit board is 
exposed to air on the underside 

Air Temp + RH

Sensor hangs from a wire hook on 
the inside of the air ducts
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Measuring dehumidification in real time
Tipping bucket + wireless pulse-counter
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Dehumidification
Supply air Dpt must be lower than return air Dpt

Dew point leaving the 
dehumidifier

MUST BE LOWER...

...than the dew point 
ENTERING the 
dehumidifier!
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DX DH performance (“Fan ON”)
Supply air Dpt (Yellow) vs. return air Dpt (Blue)

Compressor ON...
Supply air is being 

DEHUMIDIFIED

Compressor OFF...
Supply air is being 

HUMIDIFIED!
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Still.. the AC units DO dry the air
Condensate measurements over 13 days

AHU-2
492 lbs of water 

removed

AHU-1
290 lbs of water 

removed

Supplemental DH Unit
300 lbs of water 

removed
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My Goodness.. What a big DH load!
4240 ft2 house – 12.5 days, 1082 lb = 86 lb/day

AHU-2
492 lbs of water 

removed

AHU-1
290 lbs of water 

removed

Supplemental DH Unit
300 lbs of water 

removed
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Very High DH loads were observed in all of the 
monitored houses
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2018 RESNET Load Assumptions
vs. Measured Loads (South Florida)
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ASHRAE 62.2-2016 ventilation for single-family residences

0.03 cfm * ft2CFM 7.5 cfm *( Number of bedrooms +1)
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DH loads after 62.2 ventilation (if located in Florida)
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Ventilation air dew points
Typical annual patterns of dew points above 55°F

Las Vegas

Data Source: WeatherSpark.com

South Florida

Imperial, CA Dallas, TX
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Dehumidification Loads
Possible implications based on measured dehumidification

• Dehumidification loads are MUCH higher than either ASHRAE 
FUNDAMENTALS or ACCA Manual J calculations would suggest.

• “Reserve capacity” measured in Btu/h does NOT mean the unit will remove 
moisture—the compressor MUST be operating.

• Adding ASHRAE Standard 62.2-2016 ventilation will create a new  demand 
for supplemental DH units in residential buildings in most of the US.

• MEASUREMENTS of dehumidification and cooling are more reliable 
indicators of real-world performance than are computer calculations or 
manufacturer’s catalog ratings.

• Try it for yourself! Real world measurements will impress your clients and 
astonish your friends!
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Water activity (aW)

Source:  2013
Brady Carter, Ph.D. 
Decagon Inc.
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Water activity defined & measured

aW =
Partial pressure of water vapor in the sample…
when measured @ sample temperature

Partial pressure of water vapor of air… 
when saturated @ sample temperature

aW =
rh (when @equilibrium!)

A water activity of 0.80 means the vapor pressure is 80 percent of that of pure water. 
The water activity increases with temperature. The moisture condition of a product can 
be measured as the equilibrium relative humidity (ERH) expressed in percentage… or as 
the water activity as a decimal. 
(Technical Guide for Inspections – expressedFDA 2015)
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Microbial growth vs. aW
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Surface water activity in buildings
Sensor configuration: Temp + RH + WME

Same wireless sensor

Sensor on the circuit board only 
senses air inside ¼” diameter space

Gasket isolates the surface from surrounding air

Sensor is attached to the surface 
with conductive screws

Resistance between the mounting screws is 
monitored and recorded as WME 

(Wood-Moisture-Equivalent)
Keep in mind this fundamental limitation:
NOTHING is EVER at equilibrium in a building!
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Sensor modification jig
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Modifications
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Sensors mounted on the ceiling

Ceiling is 5/8”
Gypsum board

Ceiling surfaces on closet-side 
and on attic-side of gypsum

Surface water activity (aW) + Surface temp 
+

Ceiling moisture content (WME)
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aW Monitoring

Houses in Florida

aW of the ceiling surface in a mechanical closet
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Monitoring clearly shows that Air RH is 
NOT Surface RH

Closet ceiling aW
Screwed to the gypsum 

board right here

2nd floor air T-RH
Hangs from a hook 

right here
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RH of the air v. aW at the surface

RH of the air
aW – Equilibrium RH 
at the surface of the 

ceiling
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2-Story House (Type S– 20J)

NO MOLD
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2-Story House (Type W - 14H)

NO MOLD
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Observations about aW and mold

• RH in the air is not even close to the RH at the ceiling surface in 
occupied spaces. (Inside walls… probably much closer)

• IF AIR TEMP STAYS ABOVE 75F, indoor surfaces in homes with AC are 
quite forgiving! (Difficult to grow mold, unless indoor dew point is 
above 65F so that condensation occurs, or unless plumbing or walls 
leak.)

• The old ASHRAE 160 (30-day running average over 0.8 surface aw) is 
certainly too conservative for indoor painted gypsum board.

• For indoor painted gypsum that dries, even a little bit, new ASHRAE 
Std 160 (Viitanen model) is still conservative: predicts mold growth 
that was not observed in these houses
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Dew points outdoors v. inside attic

Outdoors

Attic
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Outdoor air dew points
Sept - Oct 2016
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Attic v. Outdoor air dew points
Sept - Oct 2016 (code 32a)

Outdoors

Attic
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Observations about “vented attics”

• Attic venting at the eaves alone is not effective. Roof peak venting, 
and or diffusion vent at roof peak is needed in South Florida.

• Attic dew points are FAR higher than outdoor dew points during the 
day time, and often higher at night in South Florida. Therefore…

• Vapor barriers are important and useful between attic and occupied 
space in South Florida.

• It’s a poor idea to put air handlers and duct work in vented attics in 
South Florida (and other places).



Resources and Tools

Indoor Air Quality (IAQ)

• Partner logos

• Co-brandable brochures

• Partner locator

• Website widgets

• 100% Commitment
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Indoor airPLUS Sales Training Kit – Course Materials

Indoor Air Quality (IAQ)
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Multimedia tools: 
• YouTube Videos

• Webinar recordings

• Podcasts

• Facebook

• Twitter

Indoor Air Quality (IAQ)

Resources and Tools

www.epa.gov/indoorairplus/indoor-airplus-videos-podcasts-webinars-and-interviews 53

http://www.epa.gov/indoorairplus/indoor-airplus-videos-podcasts-webinars-and-interviews


Indoor airPLUS Leader Awards

The Indoor airPLUS Leader Awards were created to recognize 
leading program partners who build or verify IAP homes and 
effectively educate homebuyers using the IAP brand and tools. 

www.epa.gov/indoorairplus/indoor-airplus-leader-award-winners
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Indoor airPLUS

A new opportunity for leading 

builders to create better 

environments inside and out.

Learn more at:

www.epa.gov/indoorairplus

OR contact the Indoor airPLUS Team at

indoor_airPLUS@epa.gov
55

Lew Harriman: (603) 828-7138

Contact:


