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Solar gain seasonal variability 

The change in solar heat-gain (g-value) originates 

in direct solar light being partially reflected at many 

layers of glass. Transmitted solar energy 

diminishes more at high angles of incidence as light 

reflections increase with angle of incidence1.  

 

Our research showed that the relative g-value 

reduction effect is independent of the coated 

solar control glass selection. It depends, 

however on the number of glass panes. We 

model the monthly average g-value reduction 

effect with a real hourly weather model with 

direct and diffuse (cloud cover) light with 

accurate incidence angles.  

It might come as a surprise that the summer 

effective g-value reduction according to hourly 

weather data is also fairly independent of the 

place (geographical latitude).  

For annual cooling demand calculations, we 

recommend that the hourly weather model 

reduction factor is used for a glass unit having 4 

to 6-panes. Solar gain, g-value is thus 

calculated as: 

 

geffective = RF x gstandard EN410 

where: 

South façade Reduction factor, RF = 0,67 

East, west, north façade Reduction factor, RF = 0,75 

 

 

1 Kralj, Aleš, et al. "Investigations of 6-pane glazing: Properties and possibilities." Energy and Buildings 190 (2019): 61-68. Click 
HERE to see the Open access article. 
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https://www.sciencedirect.com/science/article/pii/S0378778818331554


4 
 

Centre of glass heat transmission (Ug) 

 

Calculation standard: 

• EN673:2011 
 

Boundary conditions: 

Ti   (internal) 20°C 
Te   (external) 0°C 
hi 7.7 W/m2K 
he 25 W/m2K 

 

 

 

 

 

 

 

 

 

Model data synopsis: 
  Inside 

 Glass Gap Glass Gap Glass Gap Glass Gap Glass Gap Glass 

Q-AIR3K     6 mm 14 mm 3 mm 14 mm 3 mm 14 mm 44.2  

Q-AIR4K   6 mm 14 mm 3 mm 14 mm 3 mm 14 mm 3 mm 14 mm 55.2 

Q-AIR5 8 mm 18 mm 3 mm 18 mm 3 mm 18 mm 3 mm 18 mm 4 mm 16 mm 55.2 

Q-AIR5G 10 mm 18 mm 4 mm 18 mm 4 mm 18 mm 4 mm 18 mm 5 mm 18 mm 55.2 

 

Krypton 95% * 
Argon 90% * 
Air 

* Low-E coated glass on at least one side. 

 

 

Centre of glass thermal transmittance (Ug): 

Q-AIR3K 0.29 W/m2K 
Q-AIR4K 0.21 W/m2K 
Q-AIR5 0.26 W/m2K 
Q-AIR5G 0.26 W/m2K 
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Light transmission (LT), EN410 solar heat gain (g)  

 

 

 

 Selectable light 
transmittance 

( EN410 ) 

Total solar energy 
transmittance, g-

value 1 
( EN410 ) 

 

Number of 
glass panes 

Vented 
expansion 
chamber 

Q-AIR3K 0,32 – 0,61 0,20 – 0,34 4 No 

Q-AIR4K 0,30 – 0,55 0,18 – 0,31 5 No 

Q-AIR5 0,27 – 0,51 0,17 – 0,29 6 Yes 

Q-AIR5G 0,27 – 0,51 0,17 – 0,29 6 Yes 

1 This is the gstandard(EN410) value. Total solar energy transmittance of each glazing unit depends on 

the light transmittance selection.  

 

Data is calculated with LBNL Window 7.7 program.   
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Temperature dependency of the centre of glass Ug 

value 

Heat transfer through the glazed unit consists of heat radiation exchange among the glass panes 

and gas-gap related heat transfer combining conduction and convection. Q-Air reduces heat transfer 

using low thermal conductivity gas, which in most applications is argon and through the application 

of Low-E coatings, which mitigate heat radiation. Sealed glass units’ centre of glass U value (Ug) 

change with exterior conditions.  

A simulated (EN 673) glass deflection’s dependent Ug for the Q-Air 5 and triple pane unit: 

 

 

Below you find FEM analysis (Q-Air 5) layout of the glass panes at most extreme points from 

diagram above: 

Outside temperature = -40°C Outside temperature = 50°C 
  

External glass 
 

 
Internal glass 

External glass 
 

 
Internal glass 

 

Ug-values were calculated with Berkeley Lab Window 7.4. according to EN673:2011  

Toutdoor 
(°C) 

Solar irradiation 
(W) 

Ug (W/m2K) 
(Temperature depended) 

Ug (W/m2K)  
(Temperature & deflection depended) 

- 40 0 0.311 0.319 
-20 0 0.271 0.280 
0 0 0.254 0.256 

20 383 0.261 0.252 
30 683 0.264 0.249 
40 783 0.268 0.252 
50 783 0.271 0.261 

 

Modelled panel size: 750 x 1500 mm; 
Boundary conditions for center of glass thermal transmittance calculation: Internal temperature Ti = 22 °C; external temperature 
Te = from -40°C to 50°C; internal heat transfer coefficient hi = 7.0 W/m2K; external heat transfer coefficient he = 15.0 W/mK; 
External glass: Arcon Sunbelt A70;  
Q-Air 5 characteristic: g-value = 0.30; Tvis = 0.46; Tsol = 0.20; Rfvis = 0.20; Rfsol = 0.43; 
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Linear heat transmittance value (ψ – values) 

Calculation standard: ISO 10077-2:2012 

• Thermal conductivities, boundary conditions ISO 10077-2:2012. 

• TGI spacer within a two-box model is with λ=0,34 W/m2K – according to IFT report 2010. 2 

• Calculation tool: LBNL Therm 7.7. 

• Modelled height of the edge-of-glass, bg = bp = 300 mm. 

 

Linear thermal transmittances (ψ): 

Q-AIR3K 0.033 W/mK 

                 

  

  

Q-AIR4K 0,034 W/mK 

                            
Q-AIR5 0.030 W/mK 

    

Q-AIR5G 0.030 W/mK 

Sound insulation 

 

By default, thick Q-Airs, Q-Air 5, and Q-Air 5G offer sound insulation, Rw, of 43 dB, where with glass 

options 55 dB is available. Thinner Q-Airs, Q-Air 3K, and Q-Air 4K offer sound insulation 

performance, Rw, 35 dB or better.  

 

Q-Air 5 test result example: 

 

2 Shin, Mi-Su, et al. "Determination of equivalent thermal conductivity of window spacers in consideration of condensation 

prevention and energy saving performance." Energies 10.5 (2017): 717. 

Gustavsen, Arild, et al. "Key elements of and material performance targets for highly insulating window frames." Energy and 
Buildings 43.10 (2011): 2583-2594. 
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IFT EN 1279-2 certificate 

Issued to Trimo (program owner at the time). 

 

 


