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Study of voids in roof window components
The company VELUX develops and produces roof windows, as well as modular skylights, blinds, shutters and ventilation systems.
In order to continuously raise the product range and quality, VELUX is not only engaged in improving the production process, but
also the individual materials used in the products. Window components such as thermoplastic spacers between glass sheets are 
crucial for insulation. They they must not have crevices and need to be resistent to harsh climatic conditions, which leads to very 
high requirements on the construction materials. In this project, we used X-ray Computed Tomography (CT) for investigating the 
spacer materials for voids and crevices nondestructively in 3D.

Challenge
As thermoplastic spacers play a significant role in insulation and sealing 
of a window unit, the occurrence of crevices or connected voids within 
the spacer materials allows ingress of moisture which can be followed 
by a reduction of the insulation of the window. When cutting the 
material to look for crevices, there is a risk in causing them by the 
sample preparation process. X-ray CT however offers to analyse the 
occurrence and composition of voids and crevices in a volume non-
destructively. Here, three different areas of a window were studied in 
order to examine the material at different places. While sample 1 was 
taken at the position where the insertion process of the polymers into 
the window frame was started/ended, sample 2 was chosen to be at a 
corner of the window and sample 3 at a side of the window.

Collaboration
Through the collaboration between VELUX and the 3D Imaging Centre 
at DTU, the thermoplastic spacers were analyzed using micro X-ray 
computed tomography scans and image analysis. The collaboration 
was part of the LINX project in which researchers at leading Danish 
universities collaborate with scientists in industry to solve industry-
relevant problems using advanced neutron and X-ray techniques. 

Results
The three samples were analysed at different spatial resolutions to 
look for bigger and smaller voids using a ZEISS Xradia Versa 410 CT 
scanner. The physical extent of the samples set a practical limit for the 
highest spatial resolution to be obtained. This means that smaller voids 
might exist, but could only be studied with further sample preparation. 
While no voids were visible in sample 3, one could visualise the start/
end region of the polymer insertion process and one void in sample 1. 
However, this void was small and not connected to the surface. Sample 
2 revealed a few voids within the dense polymer and inbetween the 
polymer layers. Nevertheless also at this corner position, no connection 
between the voids and the surface of the window unit could be seen, 
meaning that the voids are at a very low risk of serving as an entrance 
route for water from the surroundings. This study therefore shows, that 
X-ray CT is a suitable tool for quality assurance of window components 
on a micrometer level.

Imaging Industry Portal
The Imaging Industry Portal is a part of the 3D Imaging Centre at DTU and assists companies in 
using and implementing 3D Imaging in research, development and production. The portal offers 
research-based 3D Imaging services and provides companies with the latest equipment and the 
most advanced knowledge within 3D Imaging and data analysis. The Imaging Industry Portal 
works as a gateway to ESS and MAX IV, as well as other large scale facilities.

DTU 3D Imaging Centre

www.imaging.dtu.dk/Industry-Portal

X-ray CT scans of respectively sample 1 (a) and 2 (b). The red area 
indicates a specific region of sample 2 with several voids, as seen 

in the images below. 

Differently deep sliced X-ray CT volume of the marked red area of 
the previous figure (b). These scans show several voids within the 

corner piece, however without connection to the surface. 

Indication of the selected window frame parts of inspection (1, 2 
and 3) for this analysis and a tilted 3D illustration of sample 3.

dense polymer 
layer

polymer layer

glass

1 cm 

b)a)
glass

dense 
polymer 

layerpolymer 
layer

start/end-
region

1 cm 

1 cm 1 cm 


