
1. QTF and the development of building systems 

2. District Heating Today 

3. District Heating in the Future 

4. Consequences and New Problems Evolving 

5. New solutions to New Problems 

The development of DH over the past 50 years of development in building systems  
– experiences from more than 12,000 controlled and fixed heating/cooling systems in commercial estates and public buildings.  
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QTF degasses and cleans system fluid in heating and 
cooling systems in properties, industries and public 
facilities, to improve energy transfer and create 
corrosion-free systems. It ensures systems are 
energy-efficient and sustainable, and have a long 
life cycle.  

Objectives  

Vision  To make it generally accepted to measure and keep down oxygen levels in 
system fluid, so that Sweden's building stock can reduce energy use by several 
billion every year, and the systems’ life span can be increased.  

All relevant target groups should be aware that there are gases in system 
fluid, have an understanding of the problems this causes and what should 
be done to fix the problems. We want property owners to set requirements for system 
fluid, and plumbing consultants to prescribe the fluid quality in new projects, among other 
things, by keeping the oxygen level below 0.5 mg of oxygen per litre of system fluid. This 
increases the need to control, measure and fix the system fluid. 
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Areas of QTF's collaboration with the academic world, 
which has brought new knowledge and improved the 
performance of different systems. 

Degree projects at Lund University of Technology and at Linnaeus University. 
– Liquids in indirect energy transfer cooling systems and their potential impact on the environment  
– Effects of heat transfer fluid from district heating networks on activated sludge  
– Problems with gases in technical water systems 

– Degassing of fresh cooling water systems for marine diesel engines  

Luleå University of Technology 
– Handling of gases in Xylem's energy wells. 

Royal Institute of Technology 
– For the Swedish Ice Hockey Association; Gases in ice rinks 

Chalmers University of Technology 
– Energy well project 
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Technology Book 7th Edition, 1878 

2-1. District Heating Today 

300-year-old technology that has changed 
fundamentally in the last 40-50 years 
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• Knowhow from DH2/DH3. Maintenance handbook from 2015. 

• Modern research is not yet implemented in district heating. 

• Large amount of chemicals is used. 

• Small amount of preventive maintenance on relatively small grids. 

• Service agreements not including energy efficiency in customer systems. 

• Poor understanding of symbiosis in functionality with customer systems. 

• Requirements of Lower Return Temperature.  

2-2. District Heating Today 

Today's Status in District Heating (DH2/DH3) 
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QTF report from small DH 

2-3. District Heating Today 

The glycol system for generator cooling and turbine house 
ventilation at a major combined heat and power plant.  
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• The 2015 Maintenance Manual for district heating systems 
recommends 

 < 0.02 mg/l 

* 

The total amount of gas was 45 ml/litre (4.5%), of 
which 7.72 mg/litre of oxygen.  



Development of District Heating 

5G: Development started 

Source: Wikipedia 7 2-4. District Heating Today 



Development of heating/cooling systems in 
commercial estates and public buildings 

• Lower temperature 

• Osmotic materials 

• Mix of different metals 

• Higher environmental requirements 

• More complex systems 

• Outsourcing of maintenance – lack of internal competence 

• Low level of knowledge of water chemistry 

• Longer warranty times 
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District Heating will meet the same problems with gas in 
fluids as we have seen in commercial estates and public 
buildings in the past 40-50 years. 

4-1. Consequences and New Problems 

Consequences and New Problems Evolving 
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Increased oxygen volume requires more oxygen-eating 
chemicals or degassing. 
 

Increased environmental requirements and a sustainability 
mindset will require reduced use of chemicals, especially when 
environmentally-friendly alternatives exist. 



1. The change in DH faces a lower system temperature, a 
greater use of osmotic materials, and the need to achieve a 
lower return temperature in order to produce electric power 
more efficiently.  
 
2. Increased environmental requirements and a sustainability 
mindset, in the lifespan of components and a good working 
environment, as well as efficiency in energy use. 
 
3. Increased digitalisation in the control and monitoring of 
systems, including fluid. 

3-1. District Heating in the Future 

District Heating in the Future (DH4/DH5) 

10 



3-2. District Heating in the Future 

4. More and smaller smart district heating grids 
 

5. More complex installations and integration of different 
energy sources 
 

 

6. Increased need for more and educated maintenance 
personnel 
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4-3. Consequences and New Problems 

Consequences and New Problems Evolving 

Lower system temperature increases oxygen and other gases in 
the system fluid (Henry's Law). 
 

Greater use of osmotic materials leads to more diffusion and 
oxygen penetration into the system. 

Increased digitalisation in the control and monitoring of 
systems, including the liquid, will offer opportunities to 
continuously monitor changes in gas levels and more 
effectively deploy prompt countermeasures. 

12 



Water's ability to combine with gas  

• In the supersaturated area, the gas is 
dissolved as both liquid and bubbles. This 
is the area where exhausting is to be 
made. 

Ability to dissolve gas depends on temperature and 
pressure. 

• In the low-saturated area the gas is 
dissolved in the liquid, and affects the 
liquid flow and the heat transfer when 
temperature and pressure changes. 
Fouling occurs. 

William Henry, 
1774–1836 
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Henry's Law was introduced in 
1803 



Take a look at dissolved gases in water. 

On Youtube: https://youtu.be/aLIynPx1r5M 
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https://youtu.be/aLIynPx1r5M


Increased oxygen/gas levels impair energy transfer, and create 
corrosion that leads to leakage. 
 

Increased use of (often hazardous, carcinogenic) chemicals 
leads to health and environmental problems. 
 

The use of chemicals often produces uncontrollable residues 
that further impair systems, flow, conductivity, pH, etc. 
 

Impaired energy transfer leads to higher return temperatures. 
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BeBo Report 
Karin Lindström, eeot.se 

• Gains from reduced return temperatures in district 
heating systems 
 

• Analysis of 8,600 DH Systems in Stockholm Exergi 
 
• By lowering the return temperature by 5 degrees, 

Stockholm Exergi was able to increase profitability by 4-
6% 
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Link to the report: 
https://www.bebostad.se/library/3653/rapport-vinster-med-
saenkta-returtemperaturer-i-fjaerrvaermesystem_2019-10-31.pdf 



QTF had already lowered the return temperature by 5 degrees for 
Bella Center back in 2008.  
System size: 140 cubic metres. Degassed over three days from 15 
mg/litre to below 1 mg of oxygen/litre of system fluid. 
The Bella Center Copenhagen is Scandinavia's largest multifunctional 
event venue. 

5-2. New solutions to New Problems 

Bella Center Copenhagen 
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5-3. New Solutions to New Problems  

Need for increased knowledge 

Water chemistry/water treatment 
 

Gases impact on fluids 
 

The reactions of added chemicals create different substances 
 

Environmental consequences of emissions 
E.g. Bachelor Project at Lnu: Effects of Heat Transfer Fluid from District Heating Networks on Activated Sludge  
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The QTF Corrosion Technical 
Book can be downloaded 
from qtf.se 



- The QTF Method brochure 
– Technology book and references at qtf.se 
– Videos on YouTube (also Eng and Ger) 
– www.qtf.se 
– Press releases and articles on Mynewsdesk 
– Follow us on Mynewsdesk, YouTube, Facebook, Instagram and 
Linkedin 

Questions and further contact 

www.qtf.se 
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https://www.youtube.com/channel/UCV9b8Whmody0nq_yWvGrwGg/videos?flow=grid&view=0&sort=p
https://www.facebook.com/qtfsweden/
https://www.mynewsdesk.com/se/qtf
https://www.linkedin.com/company/qtf-sweden/
https://www.qtf.se/

