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DRAPES

Governing Equations and Required Input:

Heatﬁa=£¢';%ﬂ£ = % = AT = ;:QT

Where U is the thermal conductance which is the inverse of the more widely known
thermal resistance or R-value. The R-value is calculated as R = I/k where /is the
thickness of the material and k is the thermal conductivity.

The thermal resistances for the window with and without drapes are:

Without drape: ij =R sirfil + Rw!.n P R,\g s

R +A +R _+A

With drapes: Rtotai =8 it drapes qap w:’ndnw+R,.,\ rfilmn '

Assumed values from ASHRAE Fundamentals (2001):

Thickness of glass = 1/8 inch
Curtain-window spacing = 3.5 inch
Conductivity of glass = 0.81 BTU/(hr ft °F)
Conductivity of drapes = 0.035 BTU/(hr ft °F)
Thickness of drapes = 1/16 inch

Thickness of insulated drapes = %z inch

Air Space/Gap R-value (hr ft2 °F/BTU)
< Inside vertical air film, R 0.68
A< Uninsulated drapes, Rarapes 0.15
?;z\ Insulated drapes, Rarapes 1.2
A/ 3.5 inch vertical air gap, Rgap 1.1
Single glazed window (wood or vinyl frame), 1.2
Rwindow
Double glazed window (wood or vinyl frame), 2.0
Rwindow
Outside vertical air film, Raisim 0.25

JT Wunderlich PhD
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Final Answer:

Using the analysis described above:

Window/

Governing Equation Overal R-value (hr ft2 °F/BTU)
Drapes
Single-paned Riotet = Rairfim *+ Rwindow * Rioter = 0.68 + 1.2+ 0.25=2.13
window Rairfim
No drapes

. Doub|e-paned Rtotal = Riairim + Rwindow * Riotal = 0.68+2+0.25 :{ 2 93 } —

g? window Rairtiim ~ )

) No drapes \
Sing'E'paned Riotal = Rairfim + Rdrapes + Rgap Riotar = 0.68+ 0.15+ 1.1 + 1.2+0.25= 5 #5 %
window + Rwindow *+ Rairfim ’
Regular drapes

Double-paned  Riotal = Raifim + Rorapes + Rgap Riotar = 0.68 + 0.15+ 1.1+ 2+ 0.25= L_t. | Q
window + Rwindow *+ Rairfim ’
Regular drapes

“'"Mm«..:.*»a M
L L g PR o0
R W

Single-paned Riotal = Rairfiim + Rdrapes + Rgap Riotal = 068+12+11+12+0.25= ‘A{-’ L'f* 2
window + Ruindow *+ Rairfim ’ >
Insulated drapes

Double-paned Rtotal = Raiim + Rarapes + Rgap Riotai =0.68 +12+1.1+2+0.25= @L 5 —*Z "’g
window + Ruindow *+ Rairfim -~ '
Insulated drapes — ™

For single gl windows, adding drapes reduces heat loss. by 37% Addmg the same
drapes to double glazed windows redtices he%g\s 30%: Adding insulated drapes to
a single glazed window reduces heat loss by56% (4 é for double glazed windows).

So, for single and double glazed windows, both claims are approximately true. The i y oS ¢
reduction in heat loss is smaller for double glazed windows than it is for smgle 9 glazed o¢% - y
MIKONS: WK ¥ 0% 0@ e |
However, This Answer Made Some Important Assumptions: 7 Vf\(\) efi‘ A;ro{;“ ( f\)
' O‘( NV
1 The air in the gap between the drapes is perfectly still. This is a bad Q(@W? Al
approximation. Cool air trapped between the drape and the wall would fall to Py [
floor. Warm air would enter the space from above the window, cool down, and* ¢ Y s
fall. This process would create a convective loop that would serve to mix the air ?1‘) Y
in the room better and also cause more heat to be lost to the outside. This |
o mixing can actually cause greater heat loss than if there were no drages XS =]
Z' H\)M\‘Q }_,_r‘_,; G‘Y') T T O 17 o) Tb ? ‘M} ‘k&i {'quz-\w L
PRG G P S D8 Por0 7
CoRNGPY LA~ sx,ﬁ« 09 w)Pf)D W
»%{ XS tsr Comg WDULTH NAPS - By S
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