
 

Energy and material recycling of greywater 

Abstract 

 

Figure 1: The GW facility is located at Pogrelzstrasse 81, 1220 Vienna, in a newly built property. 
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Grey water 

What is grey water, and why is it valuable? 
Grey water is wastewater that does not contain 

faeces, such as that produced by showering, 

bathing or washing. On average, each person 

produces around 60 litres of grey water per day 

at a temperature between 25 and 40°C. This heat 

is usually lost to the sewer system.  

Due to its temperature and volume, grey water 

offers great potential for heat recovery. However, 

impurities such as soaps and fats make it difficult 

to use directly. With mechanical and biological 

treatment, however, it is possible to recover the 

heat and reuse the water.  

As the consumption of fresh water in cities 

continues to rise and extreme weather events 

such as droughts become more frequent, the 

efficient use of water and energy is an important 

step towards sustainability. Innovative 

technologies can transform grey water into a 

valuable resource within the life cycle of a 

building, reducing operating costs and actively 

contributing to environmental protection. 

Our goal 

Our goal is to efficiently recover valuable 

energy from grey water and purify it for 

reuse. Through innovative heat recovery, 

the heat stored in grey water is used to 

heat drinking water, while biologically 

purified grey water (green water) can be 

used for flushing toilets, irrigating gardens 

and cooling buildings. This reduces energy 

consumption, conserves water resources, 

and actively contributes to sustainability 

and the circular economy. 

 

The process 

1. Grey water collection 

Grey water from showers, baths and 

washing machines is collected through a 

specially designed pipe system. This 

separate network prevents it from mixing 

with black water, ensuring that the grey 

water remains suitable for further 

processing. 

 

2. Mechanical and biological cleaning 

Coarse impurities are removed 

mechanically, while bacteria break down 

organic substances in a biological process. 

The membrane filter (pores measuring 

0.02 µm) ensures that the activated sludge 

bacteria remain in the cleaning tank and 

that the water is optimally cleaned. 

 

3. Heat recovery 

The purified grey water transfers its heat to 

the cold fresh water via highly efficient 

plate heat exchangers, preheating it to 

around 30°C. This preheated water is then 

heated to 60°C within the heat pump, 

enabling efficient and sustainable water 

heating. During this process, the grey 

water cools down to around 6°C, offering 

the potential to be used for cooling the 

building. This could further reduce energy 

consumption and increase the energy 

efficiency of the entire building.  
 
Figure 2: Process principle of combined water and heat recovery 

 



 

 

A triple benefit 

1. Heat recovery 
In modern multi-storey buildings, the same 

amount of heat is needed to heat water as to 

heat the building itself. With the technology 

described here, the energy required to produce 

hot water can be reduced by 60% (80% 

calculated) compared to a traditional 

combustion solution (for both fossil and 

biogenic fuels). Compared to a water-water or 

air-water heat pump, savings are 30% and 40%, 

respectively. 

 

2. Cooling 

The resulting 'cold' (up to 6°C) is a waste 

product of the heat pump. It can be used to cool 

approximately 20% of the living space via 

service water. This can be used for offices, 

attics, common rooms and server rooms, etc., 

are preferred. 

 

3. Service water 

There is a fundamental shortage of water on 

Earth, which is set to worsen in the future due 

to climate change. The great advantage of 

grey water is that it is produced directly at the 

point of use within the building, eliminating 

the need for transportation elsewhere. For 

100 inhabitants, 6,000 litres of grey water is 

produced. After filtration into green water, 

3,000 litres can be used for toilet flushing and 

3,000 litres for irrigating building greenery 

and urban trees. If several buildings with grey 

water systems are located close to each 

other, a connection pipe can be installed and 

the surplus water can be made available to 

the public sector. 

 

 
Figure 3: The hydraulic diagram of the GW system illustrates the heat recovery and recycling process. 

Conclusion 
With this approach, the STREBEL system conserves resources, protects the environment, and 

benefits the climate. The energy and CO₂ savings reduce operating costs and increase the 

sustainability of buildings. In this way, it provides a future-proof solution for modern construction 

projects and environmentally conscious investors. 



 

 

Contributing to environmental 

protection and resource 

conservation 
The STREBEL grey water system sets new 

standards in recycling management and 

environmental protection. The efficient 

treatment of grey water allows valuable 

heat to be recovered and the water to be 

used for non-drinking applications, such 

as toilet flushing or landscaping. This 

significantly reduces water consumption 

and the carbon footprint of buildings. The 

system promotes the sustainable use of 

resources and makes an important 

contribution to achieving climate targets 

and ESG (environmental, social and 

governance) criteria. 

 

Advantages for property developers 

 
The STREBEL grey water system offers property 

developers a future-proof technology that 

makes buildings more sustainable and 

attractive.  

Integrating the system reduces running costs 

and increases the property's value, making it 

more appealing to tenants. The system also 

supports compliance with modern sustainability 

standards and ESG criteria, which are crucial for 

environmental certification and sustainable 

marketing. The STREBEL system ensures 

greater energy efficiency and resource 

utilisation in residential, hotel and commercial 

buildings. The building is optimally prepared for 

future environmental requirements. 

Economic efficiency 

The STREBEL grey water system is 

environmentally sustainable and offers 

significant economic benefits. Compared 

to conventional combustion technologies, 

energy savings of up to 80% can be 

achieved, and even compared to modern 

heat pumps, savings of 40% are possible. 

Investment costs are typically recovered 

within 5 to 10 years for buildings with 80 

or more residents, making the system a 

sustainable and economical solution in 

the long term. 

For larger residential complexes where 

100% of the treated wastewater is used, 

the amortisation period is reduced to less 

than five years. 

 

 

 

Figure 4:Triple benefit 
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