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Vapor Pressure and Relative Humidity
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Cooling Reheat
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Sorption Isotherms
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Condensation in
the pores

Mono and multilayers of —\

Moisture Content in the Porous Body

water molecules \
N\
/
0 20 40 60 80 100
Relative Humidity (%)

Partial Pressure of Water Vapor

Change in the storage of moisture in a porous building matenal as the
partial pressure of water vapor in the ambient air increases from zero
to full saturation value at a given temperature.

Sorption Curve

From MK, Kumaran, ASTM MNL 18-2nd Edition,
Moisture Control in Buildings, 2009
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Moisture Content vs. Relative Humidity
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2nd Law of Thermodynamics
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Heat Flow Is From Warm To Cold
Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Air Flow Is From A Higher Pressure to a
Lower Pressure

Gravity Acts Down
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Subarctic/Arctic
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Roof insulation —

. _ Continuous ridge
Insulation wind baffle ventilation

2" minimum space

4/
- Attic ventilation

i

Water protection
membrane -

:"‘ Gypsum board with vapor
. ‘. semi-permeable (latex) paint
Genenous o Consider increasing depth of
soffit vent (—< - i -
e ) insulation by using deeper
"‘ trusses or oversized (longer)
Vinyl or ’ trusses
aluminum siding r: ”“ Caulking or sealant
> ‘
’ 4
Rigid insulation !"4 <~ Gypsum board with permeable
(taped or sealed joints) et (latex) paint

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam
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40% to 50% of
venled area

50% to 60%
of
vented area
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Relative

Vapor Humidity Relative
Pressure Humidity

Vapor
Pressure

Night Day Night
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Air handling unit
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Note: Colored shading depicts the building’s thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Leaky air handling unit
and supply ducts

| Air handling

unit /

b + &

Supply Return Supply

© e & e

Depressurized conditioned space
inducing infiltration

o r_l_l |J_.| e

Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.
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Air handling
unit

I
PN

Supply Return Supply

Note: Colored shading depicts the building's thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.

Building Science Corporation
Joseph Lstiburek 22



)XAX

A (“'YY YY\

,Y YYY "YYY Y Y"Y YYY“YV Y YY\ Y ) ¢ VYY \ YY
LJX(X\L)X),(\,AXX,(\,XXXAL;X(X(A}XJX'

Y\
A

|
1

Supply

Air
handling
unit

ITI

Return

|
1

Supply

Building Science Corporation

Joseph Lstiburek 23



24



Shingles

Roofing paper

Roof Sheathing

Air impermeable insulation
(aka spray polyurethane foam) /
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Shingles

Roofing paper

Roof Sheathing

Rigid Insulation

Air control layer (air barrier)

Roof Sheathing

Air permeable insulation

(hberglass batts, netted blown
cellulose, netted blown fiberglass,
spray applied fiberglass)
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Shingles

Roofing paper

Roof Sheathing

Air impermeable insulation
(aka spray polyurethane foam)

Air permeable insulation

(Aberglass batts, netted blown
cellulose, netted blown fiberglass,
spray applied fiberglass)
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Shingles ~

Roofing paper ST
. \
Roof Sheathin ~
g \\\ \ \

Airimpermeable insulation
("closed cell" spray polyurethanefom 2 ol

Air permeable insulation
("open cell” spray polyurethane foam)
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Sweating Ducts

Building Science Corporation
Joseph Lstiburek 31



Sweating Ducts

Light Colored Roofs

Cool Roofs

Radiant Barriers

ACCA Manual J, S and D
ASHRAE 62.2
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Ductwork Attic Dehumidification System
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Vapor diftusion

Classic vented attic Unvented attic with vapor
diffusion port
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Return
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10-inch dia.
flex duct (typ.)

Sealant

—
,,,,,,,,,,,,,,,, —T

Ceiling—/ ? * LCeiling

grille grille

+—— Wall cavity
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Cavity is sealed tight,
drywall glued to studs and
plates on both sides

/)/
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Qutside air
duct

Motorized

Supply
air

e S

damper

Outside air
filter

B EEEE s e E-

Air

air

—?\\\\\\\\ 5

~Pressure
relief grille
to "bleed”
pressure
field from
floor cavity

Short return

plenum
("sleeve”)

Air handler
filter

.....:.-.

p Condensate

overflow pan

Full height
louvered
closet door

for access
and to supply,
return air to air

handler and for
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AN,

Supply

?

Return
Motorized
damper

Flexible connection«—]

for vibration an
sound control

q K

-

d

Expandable
filter slot

Full height

|

Air
ndler

louvered closet door

for access and

air for dehumidfication

to supply

=

Dehumidifier

F

- k\\\\\\\\ 5

Pressure
relief grille
to "bleed"
pressure
field from
floor cavity

\7 Condensate

overflow pan
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ASHRAE Standard 62.2
0.03 cfm/ft2 plus 7.5 cfm/occupant

IRC/IMC
0.01 cfm/ft2 plus 7.5 cfm/occupant
30 percent credit for balanced/distributed

2500 ft2 3 bedroom (occupancy 4)
ASHRAE 75 cfm + 30 ¢cfm =105 cfm
IRC/IMC 25 c¢fm + 30 cfm = 55 cfm (or 38.5 cfm)
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Motorized
damper

Building Science Corporation
Joseph Lstiburek 80








