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How Pilkington Solar E™ Solar Control Low-E Glass Works

Pilkington Solar E Low-E coated glass is designed to transmit the maximum possible amount of visible light, absorb and reject the maximum amount of solar infra red energy, and reflect the maximum amount of long wave (room temperature) infra red energy (far I.R.), all with a hard, durable pyrolitic coating.
Pilkington Solar E Low-E coated glass works, year round, to save energy in 2 ways: 

· During a summer day, the coating absorbs nearly half of the sun’s energy shining onto it.  This absorbed energy, which then heats the glass, is restricted from passing on into the building by the low emissivity property of the Solar E coating which only radiates long wave infra red heat with 15 % efficiency, as compared to non-coated glass which radiates with 84% efficiency.  For this effect to take place the coating needs to be on the #2 surface of the glass, whether it is single glazed or in a sealed double glazed insulating glass (IG) unit.  (Note: Glass surfaces are conventionally numbered, starting at the outside, with surface #1.  Rain falls on the #1 surface.)
· During the winter heating season, a room at 70 (F radiates energy in the far IR (maximum radiation occurs at around 10 micrometer wavelength).  A non-coated glass surface facing a warm room readily absorbs 84% of the radiant heat that is directed towards it.  The glass becomes warm and then re-radiates this absorbed heat on out towards the cold exterior.  A Pilkington Solar E low emissivity coating, on the #2 surface of single glazing or of an IG unit, only absorbs 15 % of this valuable room heat.  The balance of 85% of the radiant heat is reflected back towards the room and so significantly reduces overall the heat loss.
If a low emissivity coating is on the #3 surface (the exterior side of the room-side light) of a double glazed insulating glass (IG) unit, with a solar absorbing tinted outer light, the coating will cut unwanted incoming long wave radiant heat from the hot, tinted outer light by reflecting it outwards with an 85% efficiency. This improved performance is seen in the lowered SHGC value.  

Pilkington Solar E Glass is not normally glazed with the coating on the #3 surface with a clear, outer glass.  This assembly will trap the sun’s heat and drive it inwards, resulting in a high SGHC value. It would also have a high risk of breakage from thermal stress in the room-side light.
A low emissivity coating reduces the IG U-Factor and thus the winter night time heat loss to the cold exterior by exactly the same amount with the coating on either #2 or #3 surface.  The thermal insulation effects of the coating on either #2 or #3 surfaces are identical for winter nighttime heat loss.
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It should be noted that heat flows from hot to cold objects. In summer, when it is hot outside, a small amount of heat also comes into a room by conduction from the hot exterior environment to the cooler interior.  Low- emissivity coated glass, having a lower U-Factor or conductivity, will reduce this unwanted heat gain with the coating on either #2 or #3 surface of an IG unit as compared to uncoated clear glass.  The lower SHGC (Solar Heat Gain Coefficient) of Solar E Glass (and of Pilkington Energy Advantage™ Low-E Glass) as compared to clear, un-coated glass, shows the reduction in heat gain from direct solar radiation on the glazing.  

The net result is that there is less overall solar heat gain with Pilkington Solar E Glass. In winter, while there is less beneficial passive solar gain by day (if passive solar gain is wanted then Pilkington Energy Advantage™ Low-E Glass should be used), there is also less heat loss by day and by night from conductivity as compared to clear, un-coated glass.  This results in year-round energy savings being achieved.
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The information contained in this bulletin is offered for assistance in the application of Pilkington North America Inc. flat glass products, but IT DOES NOT CONSTITUTE A WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.  Actual performance may vary in particular applications.
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		NFRC 877b

		{Pilkington Solar E™} IP nanometers

		{Thickness		Inches}		0.223																								s

		{Conductivity} 0.52

		{IR Transmittance} tir = 0

		{wavelength    Transm  Refl(g) Refl(f)  }

								Rf		Rg

				300		0.001		0.093		0.068

				305		0.001		0.09		0.067

				310		0.001		0.075		0.066

				315		0.003		0.058		0.064

				320		0.016		0.051		0.064

				325		0.054		0.053		0.063

				330		0.126		0.062		0.064

				335		0.221		0.073		0.065

				340		0.321		0.083		0.069

				345		0.411		0.088		0.072

				350		0.482		0.089		0.075

				355		0.534		0.087		0.076

				360		0.571		0.084		0.076

				365		0.595		0.082		0.076

				370		0.608		0.081		0.075

				375		0.607		0.08		0.075

				380		0.6		0.081		0.076

				385		0.611		0.085		0.077

				390		0.627		0.089		0.08

				395		0.638		0.093		0.081

				400		0.644		0.095		0.082

				410		0.645		0.096		0.08

				420		0.645		0.096		0.078

				430		0.646		0.096		0.077

				440		0.644		0.097		0.077

				450		0.647		0.098		0.08

				460		0.649		0.097		0.083

				470		0.65		0.094		0.085

				480		0.651		0.089		0.086

				490		0.653		0.081		0.086

				500		0.655		0.074		0.084

				510		0.653		0.069		0.081

				520		0.65		0.067		0.078

				530		0.643		0.069		0.075

				540		0.633		0.074		0.073

				550		0.621		0.084		0.072

				560		0.608		0.095		0.072

				570		0.594		0.107		0.072

				580		0.58		0.118		0.072

				590		0.568		0.127		0.072

				600		0.558		0.133		0.072

				610		0.549		0.136		0.071

				620		0.542		0.136		0.07

				630		0.537		0.133		0.069

				640		0.534		0.127		0.068

				650		0.533		0.119		0.066

				660		0.532		0.109		0.065

				670		0.532		0.098		0.064

				680		0.533		0.086		0.063

				690		0.533		0.074		0.063

				700		0.534		0.063		0.063

				710		0.533		0.052		0.063

				720		0.532		0.043		0.064

				730		0.532		0.036		0.065

				740		0.528		0.031		0.067

				750		0.523		0.028		0.068

				760		0.519		0.026		0.07

				770		0.514		0.027		0.071

				780		0.506		0.03		0.072

				790		0.499		0.034		0.073

				800		0.491		0.04		0.074

				810		0.485		0.046		0.075

				820		0.475		0.053		0.075

				830		0.469		0.061		0.076

				840		0.462		0.069		0.075

				850		0.453		0.077		0.074

				860		0.442		0.083		0.072

				870		0.441		0.095		0.073

				880		0.43		0.101		0.073

				890		0.425		0.105		0.072

				900		0.411		0.113		0.068

				910		0.41		0.118		0.067

				920		0.407		0.126		0.064

				930		0.398		0.121		0.066

				940		0.399		0.132		0.06

				950		0.394		0.126		0.059

				960		0.387		0.134		0.057

				970		0.388		0.135		0.049

				980		0.374		0.135		0.053

				990		0.381		0.135		0.057

				1000		0.37		0.142		0.048

				1050		0.363		0.129		0.046

				1100		0.349		0.12		0.044

				1150		0.346		0.098		0.049

				1200		0.338		0.076		0.058

				1250		0.331		0.054		0.056

				1300		0.316		0.032		0.065

				1350		0.308		0.017		0.073

				1400		0.285		0.027		0.068

				1450		0.263		0.047		0.068

				1500		0.235		0.079		0.068

				1550		0.204		0.121		0.076

				1600		0.174		0.175		0.076

				1650		0.154		0.221		0.09

				1700		0.128		0.261		0.096

				1750		0.108		0.297		0.11

				1800		0.095		0.332		0.112

				1850		0.077		0.367		0.127

				1900		0.073		0.391		0.131

				1950		0.06		0.417		0.145

				2000		0.053		0.442		0.147

				2050		0.048		0.467		0.157

				2100		0.043		0.485		0.164

				2150		0.044		0.496		0.171

				2200		0.04		0.512		0.166

				2250		0.035		0.514		0.165

				2300		0.035		0.523		0.176

				2350		0.013		0.54		0.181

				2400		0.03		0.555		0.194

				2450		0.024		0.585		0.193

				2500		0.025		0.615		0.194

				5000		0		0.818		0.032

				6000		0		0.829		0.025

				7000		0		0.835		0.013

				8000		0		0.838		0.002

				9000		0		0.842		0.199

				10000		0		0.851		0.253

				11000		0		0.853		0.16

				12000		0		0.852		0.072

				13000		0		0.856		0.079

				14000		0		0.866		0.066

				15000		0		0.876		0.054

				16000		0		0.887		0.043

				17000		0		0.869		0.031

				18000		0		0.871		0.025

				19000		0		0.875		0.074

				20000		0		0.881		0.174

				21000		0		0.885		0.229

				22000		0		0.878		0.232

				23000		0		0.878		0.211

				24000		0		0.883		0.188

				25000		0		0.883		0.168
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