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How energy moves through windows
Energy moves through windows in four ways: air leaks, heat convection,
radiation, and heat conduction.

Outside Inside

Frame

Infiltration

Air leaks around the frame,
around the sash, and through
gaps in mavable window
parts. Infiltration is foiled by
careful design and installation
(especially fgﬂr operable
windows), weather stripping,
and caulking.

Radiation

Radiation is energy that

Passes directly through air
rom a warmer surface to a

cooler one. Radiation is

contralled with lovw-emissivity

films or coatings.

Glass
pane

Glazing

Lonvection

Convectian takes place in gas.
Pockets of high-tem perature,
low-density gas rise, setting
up a circular movement
pattern. Convection occurs
within multiple-layer windows
and on either side of the
window. Optimally spacing
gas-filled gaps minim izes
combined conduction and
conmvection.

Conduction

Conduction occurs as adjacent
maolecules of gases or solids
pass thermal energy between
them . Conduction is minimized
by adding layers to trap air
spaces, and putting
low-conductivity gases in
those spaces. Frame
conduction is reduced by using
low-canductivity materials
such as vinyl and fiberglass.
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Tofal R-0 87
U.1.18

Glass thick. 2 mm

RO 68

R.073

Glass thick 2 mm
ROD Tofal R:- 1 62

. u.061
A;:CN

RO 8&

~— R.002
Glass thick smm f air of between 2 [ayer glass

. d 7/ R:0785
Glass fhmkRsén 5?_, Airof befween 2 [ayer glass
Glass thick zmm R:073

TofalR: 2 41
m

R.0 68 U.041

A2 o L |y o)l dw g 0ylas 90 w)lis U adud )l cglas YL IS



A0

Ol )3 S gw B puan (5ot lilod (mogm Yo dsgoco

youlio ¥/A

Sise 4 Aol ol 59,8 o8 il e o V8 V0 sl bhddied e osllas alols

Llon Y & i ply 9 4Y dw add el o gd ddd )l Caaglie 455, 51 VY B
Jl.n.u‘ WLLB )».QS &S d)‘f L me O d‘.«aﬁ ;‘ .JJL») «? R:0/52 & ‘) w9‘.@4 9 039}é‘
Dy yials oa |y e dduid 90 5l @yl JESI led o g g ) Tob Ay Cund &l

Heat Insulation and Solar Shading Efficiencies of Windows

Solar Radiation Heat Transmission
Entrance Caeﬂ’icient Window Glass Coefficient [kcal/ mi hc) |
I‘. .i‘
0.84 Clear lloat sheet glass
0.55 & mm thick (FLB) S 40
.23 Heat absorbing sheet glass {(gray) “E 40}
0.48 6 mm thick GE *
0.58~0.53 IR reflecting sheet glass I .
0.50~0. 39.= & mm thick (RA6, RC8) I 1. X
9.21 | rformance ) o
. IR re e::lln sheet glass (silver) 31.67)
0.16 & mm thick 1SSB(6])
671 Clear double glass
0.52 18 mm in ‘tota mlcknoss z. 92
- FLE +AB + FLG)
Hsat atl.-mrbln doublae glass
0.80 18 mm in tota u.:knosg 2.921]
0.42 (GFL6 + AB + FLB)
0.59~0.43 IR reflecting double glass .
18 mm in total thickness R
0.46~0.33 % (RA[RC|G + AB + FLB) —=-x]
Hi rformance |R reflectin -
:':: t:h:u?abl'w;l lass 18 mm in total 4 Z.55]
. thl[:lmnss [SSB[B] + AG + FLB) ~
Conditions

Cescnptor of double glass
the outdocr sde o the incoor side,

e g G ..E AS + FLG) indicates the componants of the glass from
“AGT means 20 anr layer § mm thick

Ir the solar radiator entrance coefficient column, the upper value is for glass without any blind

and the lower vaue is for glass with a blind of a nautral color
Effects of sash are not considered

1Source: "Energy-saving Handbocx” by the Inglitute for Building =nwonment ang Energy Conservaton)
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Areas where heat is lost in the winter
and gained in the summer due to
free air flow openings.

Between foundation and sill  25%

Wall outlets 20% [
Duct system 14% E (]
Exterior windows 12%

Exterior doors : ﬁ' |

Fireplace
Recessed spotlights

—=Nwwoaaoaon

Range vent

Dryer vent

Other =/
Sliding glass door [
Bath vent
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REFRENCE:
1- Architectural details for insulated buildings,(Ronald G.Brand).
2- People,s weekly world newspaper
3- Energy for tomorrow,s world (WEC)
4- Cunsumer guide to home energy savings, 4" ed(Wilson,Alex T.)

5-Climatic design (energy efficient building , principles and practices). Donad
Watson & Kenneth Labs.
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