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ROOM-SIDE LOW-E



ROOM-SIDE LOW-E

« Room-side, 4" surface, Indoor surface low-e
« €~0.2 (compared to € ~ 0.05 of cavity coatings)
« Scratch-resistant clear coating
« Lighter, cheaper
41 * |Improved radiant occupant comfort
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ROOM-SIDE LOW-E: AS GOOD AS IT SOUNDS?






THERMAL COMFORT | Glazing

Exterior glazing makes us feel cold
through:

 Radiant discomfort



THERMAL COMFORT | Radiant Discomfort

« Radiant discomfort depends on:
— How much “we see” of each cold surface (view factor)

>
Large view factor Small view factor



THERMAL COMFORT | Radiant Discomfort

« Radiant discomfort depends on:

— How cold each surface is (T)

Glazing Solid wall Interior surroundings



THERMAL COMFORT | Radiant Discomfort

« Radiant discomfort depends on:

— The emissivity () of each surface

Glazing Solid wall
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THERMAL COMFORT | Glazing

Exterior glazing makes us feel cold
through:

 Downdraft discomfort



THERMAL COMFORT | Draft Discomfort

« Draft discomfort depends on:
— How cold the surface is



THERMAL COMFORT | Draft Discomfort

» Draft discomfort depends on:

— How tall the surface is



THERMAL COMFORT | Draft Discomfort

» Draft discomfort depends on:

— How close the occupant is to the surface



THERMAL COMFORT | Predicted Percentage Dissatisfied

« Predicted Percentage Dissatisfied (PPD) less than 10%
« Predicted Mean Vote (PMV) Range -0.5to +0.5

Thermal Comfort. P. O. Fanger (1970), Copenhagen: Danish Technical Press.






ROOM-SIDE LOW-E | Interior Surface Temperature

U-value=0.2 U-value=0.2



ROOM-SIDE LOW-E | Interior Surface Temperature

U-value=0.2 U-value=0.2



ROOM-SIDE LOW-E | Interior Surface Temperature

U-value=0.2 U-value=0.2

« Colder, stronger downdraft
» Potential for condensation
» Improved radiant occupant comfort






GLAZING DESIGN SCENARIOS



RADIANT DISCOMFORT | U-Value vs. View Factor
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RADIANT DISCOMFORT | U-Value vs. View Factor

Unacceptable

thermal comfort
environment



RADIANT DISCOMFORT | U-Value vs. View Factor
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DOWNDRAFT DISCOMFORT | U-Value vs. Window Height
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DOWNDRAFT DISCOMFORT | U-Value vs. Window Height

Unacceptable

thermal comfort
environment



DOWNDRAFT DISCOMFORT | U-Value vs. Window Height

Unacceptable

thermal comfort
environment



EXAMPLES | Punched Window

Window Dimensions:
4’ (w) x 6’ (h) with sill
Percentage View Factor: 10.5%



EXAMPLES | Punched Window without Room-Side Low-e

Radiant Discomfort Downdraft Discomfort

U-value — 0.44 U-value — 0.38

View Factor Percentage: 10.5%
Window Height: 6’-0"
15°F exterior design temperature



EXAMPLES | Punched Window with Room-Side Low-e

Radiant Discomfort Downdraft Discomfort

U-value — 0.20

View Factor Percentage: 10.5%
Window Height: 6’-0"
15°F exterior design temperature



EXAMPLES | Full Height Glazing

Window Dimensions:
10’ (h) x 117 (w)
Percentage View Factor: 20.4%



EXAMPLES | Full Height Glazing without Room-Side Low-e

Radiant Discomfort Downdraft Discomfort

U-value — 0.25 U-value — 0.23

View Factor: 20.4%
Window Height: 10’-0”
15°F exterior design temperature



EXAMPLES | Full Height Glazing with Room-Side Low-e

Radiant Discomfort

U-value — 0.55

View Factor: 20.4%
Window Height: 10’-0”
15°F exterior design temperature

Downdraft Discomfort

U-value — 0.12







GLAZING TOOL



&) 3

¥
1 ¥

/Wi

L ]
Y
i

BN
=l
=8

I
= “3

1

Mur

|I |‘ ll !‘

N

ig",:a!
by IR

\%i ’.

o .

-

ﬂIll | 1Y







CONCLUSIONS | Room-side Low-e, As Good as it Sounds?

It depends!

Double pane IGU with room-side low-e:
v' Great thermal performance
Improved radiant thermal comfort
Lighter, cheaper than triple pane

Potential for downdraft discomfort with tall windows (~6’ tall for
northeast climates)

Potential for condensation

* N X

x

More on condensation:

Using 4th Surface Low-e Coating on Windows in a Cold Climate: Backgrouna,
Observations and Practical Strategies. White paper by Wright, J.L. (2012), University of
Waterloo.



TRY IT YOURSELF!

payette.co/2clW104




