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 Heat pipes – What are they

 Waste heat recovery systems

 Waste heat and water recovery systems

OVERVIEW
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“Heat Pipes” 

What are they? 
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Low temperature heat pipe
Working 

fluid

High temperature heat pipe
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A schematic of a 
typical heat pipe unit

The heat pipe based system

consists of n* heat exchangers

connected in parallel, from thermal

point of view.

*n: the number of heat pipes in the system 
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Heat Pipe
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Innovative Waste Heat Recovery Systems
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Many industrial processes generate 

highly difficult exhaust conditions that 

can be characterised as follows:

1. High temperatures / mass 
flows

2. High particulate content that is 
abrasive and / or can cause 
fouling

3. Highly corrosive, acidic content 
SO2, SO3, NO2, etc.

Challenging waste heat recovery scenarios
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http://smartrec.eu/

H2020 funding €4.6M 

(Brunel’s income: €700k

http://smartrec.eu/


Brunel University London Developing a Standard Modularised solution for flexible and Adaptive integration of heat Recovery and Thermal storage 
capable of RECovery and management of waste heat
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SMARTREC Waste heat recovery solutiond
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Ceramic Industry: Manufacture and Installation

Developing a Standard Modularised solution for flexible and Adaptive integration of heat Recovery and Thermal storage 
capable of RECovery and management of waste heat
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Ceramic Industry: Commissioning and Testing

Developing a Standard Modularised solution for flexible and Adaptive integration of heat Recovery and Thermal storage 
capable of RECovery and management of waste heat
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Ceramic Industry: Testing

Developing a Standard Modularised solution for flexible and Adaptive integration of heat Recovery and Thermal storage 
capable of RECovery and management of waste heat



Brunel University London Developing a Standard Modularised solution for flexible and Adaptive integration of heat Recovery and Thermal storage 
capable of RECovery and management of waste heat

15

SMARTREC Waste heat recovery solutiond
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Aluminium Recycling Industry

Developing a Standard Modularised solution for flexible and Adaptive integration of heat Recovery and Thermal storage 
capable of RECovery and management of waste heat
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capable of RECovery and management of waste heat

Balance of plant design Process
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capable of RECovery and management of waste heat

3D Design option 3, Final
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capable of RECovery and management of waste heat

HPHE Installation
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https://www.spire2030.eu/dream

H2020 funding €5.1M 

Brunel’s income: €490k

https://www.spire2030.eu/dream
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agreement no. 818342

DREAM: Design for Resource and 

Efficiency in cerAMic kilns
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DREAM: Design for Resource and Efficiency in cerAMic

kilns



Brunel University London 23

DREAM: Design for Resource and Efficiency in cerAMic

kilns
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DREAM: Heat Pipe Heat Exchanger installation

Design for Resource and Energy efficiency in cerAMic kilns 24
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H2020 funding €4.6M 

Brunel’s income: €700k

https://www.etekina.eu/

https://www.etekina.eu/
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Aluminium industrial installation
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Aluminium Industrial installation
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Aluminium Industry Thermal and Mechanical Design
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Aluminium Industry Piping and Instrumentation Diagram
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Aluminium Industry 3D Representation
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Aluminium Industry, Commissioning
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Aluminium Industry Results

100 kW heat 

recovery

Return On Investment of less than 24 months, 88 kW
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Steel industrial installation, Slovenia
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Steel Industrial installation, Concept
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Steel Industry Thermal and Mechanical Design
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Steel Industry Piping and Instrumentation Diagram
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Steel Industry, Commissioning
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Steel Industry Results

Return On Investment of less than 9 months, 350 kW
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Ceramic Industrial installation, Concept
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Ceramic Industrial installation, Concept
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Ceramic Industry Thermal and Mechanical Design



Brunel University London 

Ceramic Industry Thermal and Mechanical Design
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Ceramic Industry Piping and Instrumentation Diagram
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Ceramic Industry, Commissioning
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Ceramic Industry Results

Return On Investment of less than 24 months, 700 kW
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Innovative WAter recoverY Solutions through 

recycling of heat, materials and water across 

multiple sectors

Funded by European Union’s Horizon 2020 research grant 

agreement no. 818342

H2020 funding €10.5M 

Brunel’s income: €817k

https://www.iways.eu/

https://www.iways.eu/
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Innovative WAter recoverY Solutions through recycling of heat, 

materials and water across multiple sectors

Funded by European Union’s Horizon 2020 research grant 

agreement no. 818342
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Innovative WAter recoverY Solutions through recycling of heat, 

materials and water across multiple sectors

Funded by European Union’s Horizon 2020 research grant 

agreement no. 818342

Sensible 

heat

H2SO4

condensation

H2O 

condensation

HNO3

condensation

Te>Tdew,SO3
Te<Tdew,SO3 Te<Tdew,NO3

Hot Flue gas

Heat sink fluid

• Condensation occurs when the heat pipe 

surface temperature Te is lower than the dew 

point of the composition Tdew :Te<Tdew

Condensate
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Innovative WAter recoverY Solutions through recycling of heat, 

materials and water across multiple sectors

Funded by European Union’s Horizon 2020 research grant 

agreement no. 818342
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Innovative WAter recoverY Solutions through recycling of heat, 

materials and water across multiple sectors

Funded by European Union’s Horizon 2020 research grant 

agreement no. 818342
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Innovative WAter recoverY Solutions through recycling of heat, 

materials and water across multiple sectors

Funded by European Union’s Horizon 2020 research grant 

agreement no. 818342


