
 

 

 

 

    

 

 

 

 

 

Q-Air ï evaluation by experiment  

Q-Air trials revealed a build-up of internal heat and pressure 

within the chambers, which meant a unique solution had to be 

invented for a clear glass module.  Coatings with solar heat 

rejection were used within the outer glass and an expansion 

chamber within the module to relieve any excess insulating 

gas pressure was introduced. 

The Q-Air has undergone a series of successful in-house and 

independent evaluations to verify the productôs worthiness 

during extreme cold and maximum solar radiation.  

Various supporting R&D activities are presented as part of 

historical timeline.   
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Introduction of the expansion chamber 

 

The expansion chamber was already part of 

the Q-Air multi-cavity opaque glass unit since 

2009. Flexible aluminium foil provided for 

necessary compensation of insulating gas 

expansion / contraction.  

As early as 2010 it became clear that a similar 

concept will be needed for transparent 

insulating glass units having cumulatively up to 

80 mm argon gas or delimiting glass panes 

would need to bulge by centimetres under the 

summer sun.  

In 2010 through 2011 a small 60x60x10 cm 

demonstrator with toughened 3.85 mm 

expansion glass pane was evaluated for 

summer and winter behaviour. Polysulphide 

edge sealant stretching was observed 

throughout the seasons as well. 

 

 

Field measurements on the real-world multipane 

demonstrator started in June 2012 and were 

conducted through 2014. It was an 8-pane glass 

unit with four times 18 mm argon filled chambers 

in front of the toughened expansion glass pane. 

Behind the expansion chamber, there were three 

more opened air chambers with overlapping 25 

mm holes accessible from behind. Through the 

holes, motion of the expansion chamber could be 

monitored, and temperature measured via the 

thermal infrared sensor.  

The demonstrator was oriented east, south and 

part west to test for various extremes. Recorded 

ambient temperatures ranged from -17°C to 

+39°C.  

Obtained data was used to validate the first FEM 

models for the behaviour of the Q-Air expansion 

glass. Models for intermediate glass paneôs 

temperatures based on the LBNL Window 

software were validated as well.   
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Glass thermal stress  

 

One of most important cost-saving features of 

the Q-Air glass units is their reliance on the 

plain annealed Low-E coated intermediate 

glass panes. Calculations with Window 

software showed that we could realistically 

expect intermediate glass panes never to 

approach 45°C temperature difference. It is 

well established that annealed glass starts to 

experience thermal stress breakage when 

these differences exceed 55°C.  

We wanted to clearly establish that this critical 

feature of our glass design can be 

demonstrated with room to spare.  

Around June 21st when the most powerful 

solar insolation was available, back tilted units 

were tested for ñtravelling shadowò.  

These tests revealed that even with a good 

deal of overstress, Q-Air unit functions as 

conceived.  
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Expansion chamber ï polar winter performance 

 

Through 2014 field resting, appropriate 

temperatures were reached on the high end, 

while at the low end, the experienced -17°C 

was deemed unconvincing. This shortcoming 

was rectified during the 2014 winter where one 

Q-Air 5 and one Q-Air 3 were evaluated in twin 

climatic chamber designed for evaluations of 

the building skins at polar temperatures as low 

as -40°C.  

Then unitôs edge and centre of glass heat 

fluxes in transient regimen were evaluated for 

the first time.  

Since the climate chamber simulating the 

interior of the building could simulate various 

air-humidity loadings, we also tested for Q-

Airôs expansion chamber edge and corner 

condensation conditions. 

Tested units were evaluated for several weeks 

for cyclic sealant behaviour at near cryogenic 

conditions. 

 

 

 

  



Edge sealant strain 

 

Important to the glass-unit longevity issue is its 

gas and water vapour permeation resistance. 

Apart from increased diffusivity through 

increased sealant temperature, sealant 

straining is the second parameter that must be 

controlled by careful product engineering.  

Known reference, double and triple glazed 

units were evaluated for generally permissible 

primary sealant strains. 

These limits were applied throughout the 

various Q-Air glass unit designs. 
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Topological issues 

 

Not all Q-Air units could be rectangular in 

shape. Moreover, even rectangular shaped Q-

Air unit exhibit measurement ranges where it 

is difficult to meet all engineering 

requirements.  

Especially with trapezoid units and narrow 

rectangle units, there are difficult to manage 

expansion-glass stresses and edge sealant 

straining.  

Details such as exact location of the stress 

peaks were observed as toughened glass only 

receives its ñtoughnessò several millimetres 

from the edge. 
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Serviceability limit states 

 

From 2012 to 2015 we conducted several series 

of glass unit bending tests. Opaque and 

transparent units were considered. These tests 

were simultaneously used to evaluate service 

limit states of the Q-Airs with featured unique 

double structural look.  

4 m tall, 1.25 m wide, standard Q-Air unit with 

composite sidebar reinforcement can be loaded 

by as much as 25 kN of wind pressure or suction 

equivalent. Units may flex by as much as 200 

mm without intermediate glass breakage.  
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Case study, wind, driving rain  

 

In 2015, while preparing for the first large-

scale commercial application of the Q-Air 5 

units, project specific, wind-load, airtightness 

and driving rain evaluation were performed by 

the Ift Rosenheim institute. 

  








