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Move with Confidence

Psychrometrics

Not the Ability to Read Minds!
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Psychrometrics

Psychrometrics is the science of moisture

movement

Warm air can hold more moisture

— Warm air has more energy to keep the water
in the vapour state

Absolute Humidity is the amount of water

in a given volume of air, typically

measured as a weight
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Psychrometrics

The Dew Point is the temperature below
which the air can no longer hold anymore
water and it will start condensing (dew!)
Air at the Dew Point is said to be
Saturated

Relative Humidity is the amount of water in
the air as a percentage of the amount of
water at Saturation (or the Dew Point)
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Dew Point
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 As the air is cooled the Relative Humidity
goes up (even though the Absolute
Humidity is held the same)

+ Warm moist air escaping from the building
will cool and eventually condense if it finds
a surface that is cold enough

e Or hot humid air infiltrating into an air
conditioned building

DSG Home Inspections

Condensation

Purdue Universitym
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Using The Psychometric Chart

. Select a set of conditions — say 72F,
50%RH

. Move along a Horizontal Line (fixed
Absolute Humidity) until you reach the
new temperature

. What is the new Relative Humidity?

. If you hit the 100% curve you have
reached the Dew Point and you will get
W&
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Dew Point = 54F
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Psychrometric Chart
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Moisture Flow

Moisture moves from wetter to dryer.
And from warmer to cooler.
But moisture is also carried with air

movement

Vapour Barriers limit moisture movement
due to diffusion.

Air Barriers limit moisture movement due
to air flow.
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Sources of Moisture
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How to Remove Moisture

e Prevent It!
e Summer
— De-Humidifier
— PROPERLY SIZED A/C

— As building envelopes/glazing get efficient;
from cooling

e Winter
— Ventilation
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Building Science Corp
Research

» Presentation of RR-0215 Slide 43
 Best performance
— Stand alone and ducted dehumidifiers
* Worst
— ERV and 2 stage cooling with humidity control
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Case Studies

Crawlspace Ventilation
Basement Wall Insulation
Attic Ventilation (not included)
Wall Condensation

Vapour Barrier or Not
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Crawlspace Ventilation

« Canadian Building Codes say unheated
crawls need ventilation

» Psychrometrics says;
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Basement Wall Insulation

 Full height basement insulation
» Condensation behind the poly
e WHY
— Poor Grading
— Poor drainage layer/Capillary break
— Sun Driven Moisture
— A/C = dewpoint
« Lower temperature in basement, zone control?
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Wall Condensation

« High humidity, caused by
— Strong interior moisture load or
— Inadequate ventilation
» Combined with Thermal Bridging
— Studs
— Double top plates
— Eave compression
» Surface temperature below dew point
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Vapour Barrier or Not

« Diffusion is a weak driver of moisture
« Air leakage is a strong driver

DSG Home Inspections




4/13/2010

DSG Home Inspections

DSG Home Inspections

DSG Home Inspections




4/13/2010

DSG Home Inspections

DSG Home Inspections

Dehumidification

* Let's look again at summer humidity
(ele]plife]
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Resources

CMHC — Many studies and About Your
House articles

NRCan — Keeping the Heat In and other
information pamphlets

HRAI — Ventilation Courses
Affordable Comfort Inc
Building Science Corp. RR-0215
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Thank You

John Harris, P.Eng, RHI, CEA, RASDT
DSG Home Inspections, Orillia, Ontario
www.dsgi.on.ca
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