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IQ Sphere Technology is based on the double membrane technology that revolutionises 

thermal efficiency and moisture management in buildings. It incorporates advanced 

materials such as aerogel, a nanostructured insulating material from the aerospace 

industry, and micro glass bubbles, a spin-off technology developed for NASA’s space 

programme, to achieve exceptional insulation performance while ensuring structural 

integrity and sustainability. The technology harnesses the specific advantages of these 

highly efficient and innovative materials to sustainably improve energy efficiency, structural 

stability, thermal performance, and moisture control. 

The BAUDOCTOR AEROLIGHT SYSTEM now utilises this innovative technology and has 

developed a state-of-the-art, heat-reflective filler and coating specifically designed to 

optimise building energy efficiency. 

 

                           Aerogel                                                   Micro Glass Bubbles                                                         

         

1. Heat Reflection: Just like an emergency blanket reflects body heat, the Aerolight 

System reflects heat back into the room, preventing walls from cooling down and 

thus reducing the risk of mould formation. 

2. Masonry Protection: It protects masonry from the infiltration of rainwater and 

condensation (5% wall moisture can lead to a 35-50% heat loss), which preserves the 

building fabric and leads to significant energy savings. 

3. Temperature Regulation: The IQ Sphere Technology regulates moisture and 

temperature. It keeps the facade dry by minimising the passage of cooled and 

heated air particles, which results in reduced transmission heat loss. 

4. Moisture Management: One of the double membrane functions as a vapour barrier, 

regulating the diffusion of water vapour and preventing moisture accumulation in 

the structure, thereby minimising the risk of condensation. 

In summary, the system offers protection against moisture, improves thermal regulation, 

prevents mould formation, promotes health, and contributes to the longevity of the 

building. 

Micro glass bubbles are designed to absorb thermal radiation and trap this energy inside 

them (see Figures 1, 2, and 3 below). However, due to their limited capacity, this heat must 

be released (see Figure 4 below), which increases the surface temperature. 
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         Fig. 1                           Fig.2                             Fig. 3                      Fig.4  

Technical Differences Compared to Other Products 

Unlike other products that contain micro glass or ceramic bubbles in reflective paints, these 

often lack sufficient layer thickness to effectively absorb heat. Additionally, aerogel is not 

used in such products. However, to achieve significant heat absorption, a layer thickness of 

at least one millimetre is required, which comprises around 15 to 20 layers of micro glass 

bubbles and aerogel. 

Aerogel is used to eliminate thermal bridges on a microscopic scale between the micro 

glass bubbles. It is also essential that the micro glass bubbles are insulated and not in direct 

contact with each other. Aerogel, known for its extremely low thermal conductivity, further 

helps reduce heat flow and regulate water vapour diffusion. 

 

Abb. 5  

Conclusion 

Micro glass bubbles act as excellent thermal insulators due to their structure, which 

minimises heat loss. Aerogel, known for its extremely low thermal conductivity, further 

reduces heat flow and regulates water vapour diffusion. These properties are crucial for 

controlling the dew point, thereby reducing the risk of condensation and associated 

moisture problems that could potentially compromise the integrity of the building structure. 

The IQ Sphere Technology represents a significant advancement in building physics by 

combining the benefits of cutting-edge, eco-friendly materials like aerogel and micro glass 

bubbles to optimise energy efficiency and moisture management in buildings. By 

integrating these innovative materials, the thermal and mechanical properties of the 

building structure are significantly enhanced. This technology builds upon the principles of 

double membrane technology, expanding them with advanced materials and 

construction methods to ensure even greater efficiency and performance. 
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The IQ Sphere Technology enables sustainable and energy-efficient construction that not 

only reduces energy consumption but also ensures a comfortable and healthy living 

environment. It is a crucial step towards developing modern, sustainable buildings that 

meet the demands of energy efficiency and environmental friendliness. 

IQ Sphere Technology: Detailed Technical and Scientific Description 

1. Aerogel 

Thermal Insulation: Aerogel is characterised by an impressively low thermal 

conductivity of 0.013–0.021 W/(m·K), making it one of the best insulation materials on 

the market. These exceptional insulating properties result from its nanoscale porous 

structure, which consists of more than 95% air. This significantly reduces heat transfer 

through conduction, convection, and radiation. The vast surface area and small 

volume of the solid phase minimise heat flow, making aerogel one of the most 

efficient insulation materials. This thermal insulation capability ensures that heat stays 

inside in winter and outside in summer, significantly reducing energy consumption. 

A study by the Fraunhofer Institute for Building Physics (IBP) highlights that aerogel not 

only offers excellent insulation properties but also provides high mechanical stability 

and lightness. These characteristics make it ideal for use in the construction industry 

and help mitigate moisture problems by shifting the dew point within the wall 

structure. (Source: Fraunhofer IBP, “Materials and Technologies for Energy-Efficient 

Building Renovation”). 

Mechanical Properties: Despite its extremely low weight of approximately 3.0 kg/m³, 

aerogel offers high specific strength and stiffness. It can bear relatively high loads, 

making it suitable for load-bearing applications. It can withstand compressive 

stresses of several megapascals, and its lightness allows for a reduction in overall 

structural load. These properties are particularly advantageous for the construction 

industry, as less building material is required, enabling more flexible construction 

designs. 

Moisture Regulation: Aerogel has excellent hygroscopic properties, allowing it to 

absorb and release water vapour as needed. This helps maintain stable indoor 

humidity levels, significantly reducing the risk of condensation and mould formation. 

This moisture regulation is especially important in regions with climatic fluctuations, as 

it protects the structural integrity of the wall construction. By placing aerogel within 

the wall structure, the dew point is shifted, minimising the risk of moisture damage to 

load-bearing materials. 

 

2. Micro Glass Bubbles 

Enhanced Insulation: Micro glass bubbles are hollow, spherical structures that, with a 

low thermal conductivity of approximately 0.045 W/(mK), contribute to the overall 

insulation of the IQ Sphere Technology. These hollow glass bubbles act as a thermal 

barrier, further minimising heat loss and increasing the energy efficiency of the wall 

construction. The use of glass bubbles increases the R-value of the building material, 

which significantly improves the insulation performance and thus the energy 

efficiency of buildings. 
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A study by the Technical University of Munich confirms the positive properties of 

micro glass bubbles, particularly their ability to reduce the thermal conductivity of 

building materials. Additionally, the mechanical strength of building materials is 

increased, making them particularly suitable for use in energy-efficient building 

constructions. (Source: Institute for Wood Research, Technical University of Munich, 

“Lightweight Construction and Innovative Materials”). 

Structural Reinforcement: Micro glass bubbles enhance the mechanical properties of 

building materials by evenly distributing loads. This reduces the likelihood of cracks 

and other structural damage, promoting the longevity and durability of the 

construction. By integrating them into building materials, the bending and tensile 

strength is increased, thereby sustainably strengthening the structural integrity of 

buildings. This promotes a robust and stable construction that positively impacts the 

building’s lifespan. 

Hygroscopic Properties: Similar to aerogel, micro glass bubbles have the ability to 

absorb and release moisture as needed. This property helps maintain a healthy 

indoor climate by regulating excess moisture and reducing the risk of mould 

formation. This property also protects building materials from the harmful effects of 

excessive moisture and helps preserve the structural integrity of the building. 

Sources: 

• Fraunhofer Institute for Building Physics (IBP), "Materials and Technologies for Energy-

Efficient Building Renovation". 

• Institute for Wood Research, Technical University of Munich, "Lightweight 

Construction and Innovative Materials". 

 

 

 

 

                                            


