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1 0ÒÅÆÁÃÅ 
 

SO WHAT aimed to develop and validate, through different sectors and 
countries, real industrial test cases, an integrated software for auditing 
industrial process, planning and simulation of waste heat and cold (WH/C) 
valorisation systems towards the identification of economically viable 
scenarios where WH/C and renewable energy sources (RES) cooperate to 
match local demand.  

The SO WHAT tool has been built following a participatory approach 
involving both clusters from Spain, Portugal, Belgium, Sweden, Romania 
and external stakeholders since the very beginning of the development, in 
order to have wide, clear and structured promotion of WH/C also thanks to 
a robust training campaign and policy oriented dissemination actions. 

 

SO WHAT Kick-Off Meeting, 4-5 June 2019, Dublin, Ireland. 

Our consortium has worked with great efforts towards these objectives in 
an unbeatable environment of mutual support, trust and continuous 
learning, which we hope is reflected in the following pages. Enjoy reading!  

 
 
 
Arianna Amati (RINA-C) 
 
SO WHAT Project Coordinator 
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ReuseHeat Project is 
focused on advanced, 
modular and replicable 
systems enabling the 
recovery and reuse of 
excess heat available at the 
urban level. 

Non-
ferrous 
metals

Ion & 
Steel

Non-
metalic 
mineral

Chemical

Wood 
& 

Textile

Food & 
beverage

Paper, 
pulp 
and 
print

Other

2 )ÎÔÒÏÄÕÃÔÉÏÎ 
2.1 Conventional and non-conventional sources of waste heat 

 

Waste heat can be classified in to categories: conventional and non-

conventional waste heat:  

 

 

It includes energy intensive 

industries, where waste heat is 

usually available, easy to identify 

and has a high temperature 

level. 

 

 

The SO WHAT project is focused 

on this type of waste heat, and it 

analyses several industrial 

sectors, including the following: 

 

It includes data centres, metro 

stations, buildings (e.g. 

hospitals, offices or shopping 

malls), waste heat from power-

to-gas processes, and sewage 

channels and waste water 

treatment plants 

 

This type of waste heat has been 

further analysed in several 

projects, such as in the 

ReuseHeat Project. 

Conventional  
Waste Heat 

Non-Conventional  
Waste Heat 
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2.2 Waste Heat Global Figures 

 
The yearly potential for several countries worldwide [1] is shown in the 
following figure: 

 

Analysing the data for these countries: 

¿ In general, the more energy consumed by the country and/or by 
the industry, the more industrial waste heat (IWH) potential.  

¿ Most of the countries have a similar percentage of IWH potential 
from Energy Intensive Industries: the average share of IWH 
coming from Energy Intensive Industries on the Energy 
Consumed by the Country is 73.6%. 
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2.3 Estimation of Waste Heat Potential across the EU 
 

Several studies estimate that between 20 and 50% of the industry energy 
consumption ends as waste heat. And between 18 and 30% of this waste 
heat could be used [2]. 

In the SO WHAT project, two methods have been used to calculate the 
waste heat potential in the EU:  

Method 1: a top down 
calculation that estimates heat 
use and waste heat from 
national and industry studies. 

 

Method 2: a bottom up 
calculation that estimates 
surplus energy output from 
industries based on the 
technologies they employ. 

The calculated recoverable waste potential is 187 TWh per year for 
method 1 and 167 TWh per year for method 2: 

Method 1 187 TWh/year 

 Method 2 167 TWh/year 

The following figure shows the estimated recoverable waste heat 
potential per industry for the EU in 2017: 

 

More detailed information about WH/C potential in the EU can be found in 
the Deliverable 1.2: First Release of SO WHAT industrial sectors WH/C 
recovery potential. 

https://sowhatproject.eu/wp-content/uploads/2018/05/FIRST-RELEASE-OF-SO-WHAT-INDUSTRIAL-SECTOR-WHC-RECOVERY-POTENTIAL-1.pdf
https://sowhatproject.eu/wp-content/uploads/2018/05/FIRST-RELEASE-OF-SO-WHAT-INDUSTRIAL-SECTOR-WHC-RECOVERY-POTENTIAL-1.pdf
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Combustion and 
process exhaust, 
hot gases from 

ovens, machinery 
refrigeration, 

cooling tower water 

Preheating (boiler feed water, raw 
materials and combustion air), 

electricity supply, domestic hot water, 
external DH 

Regenerator, recuperator, 
economizer, waste heat 
boiler, thermoelectric 

generator 

2.4 Waste Heat Recovery definition 
 

Waste heat recovery consists of the capture and reuse of the waste heat. 
All the thermal and mechanical processes always produce waste heat, and 
the idea behind its recovery is to try to recuperate maximum amounts of 
heat in the plant and to reuse it.  

The mechanism to recover the unused heat depends on the temperature 
of the waste heat fluids and the economics involved. As long as its 
recovery and use become technically and economically feasible, the waste 
heat may represent an important source of possible energy. 

As described in the Deliverable 2.1: Report on end-ÕÓÅÒÓȭ ÃÕÒÒÅÎÔ ÓÔÁÔÕÓȟ 
practices and needs in waste H/C recovery and RES integration, the 
essential components which are necessary for waste heat recovery are 
namely: 

1. An accessible source of waste 
heat.  

2. A recovery technology. 
3. A use for the recovered 

energy 

 

 

 

 

 

 

 

 

 

 

 

 

https://sowhatproject.eu/wp-content/uploads/2018/05/Report-on-end-users%E2%80%99-current-status-practices-and-needs-in-waste-HC-recovery-and-R_compressed.pdf
https://sowhatproject.eu/wp-content/uploads/2018/05/Report-on-end-users%E2%80%99-current-status-practices-and-needs-in-waste-HC-recovery-and-R_compressed.pdf
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2.5 Energy Cycle and Waste Heat sources 

 
Waste heat is generated along the industrial processes as a by-product in 
different forms like: combustion gases released into the atmosphere, 
heated water discharged into the environment, heated products at the 
industrial processes output and also heat transfer through the hot surfaces 
of the factories equipment and machinery.  

The sources of residual heat differ among themselves in the physical state 
(mainly fluids or gaseous), the temperature ranges, their type of 
occurrence (constant or periodic) and the power thermal available.  

Three stages are considered within the energy cycle:  

 

Where the possible sources for waste heat are: 

¿ Conversion losses, such as all the possible waste heat that is 
produced in steam boilers, air compressors or water chillers. 

¿ End-user losses, such as all the different types of waste heat that 
are produced in manufacturing furnaces. 

 

 

Energy 

conversion

Energy 

distribution

Energy

use

Conversion 
Losses

Distribution 
Losses

End-user 
Losses

Energy is 
converted

Energy 
is used

Energy is 
distributed

Energy

INVESTED

DELIVERED

Waste Heat Source

Waste Heat Source
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Most waste heat recovery devices transfer heat from a higher temperature 
effluent stream to another lower temperature inlet stream. It is possible 
both to increase the temperature of the inlet flow and also to transform 
the state of the inlet flow from liquid to steam, as in a boiler. These 
devices can be broadly named as heat exchangers. On the other hand, 
waste heat can be used by passing hot gases or stream through a turbine 
to generate electricity. Therefore, as a general rule, it can be considered 
ÔÈÁÔ ÔÈÅ ȰÕÔÉÌÉÔÙȱ ÏÆ Á ×ÁÓÔÅ ÈÅÁÔ ×ÉÌÌ ÂÅ ÄÅÔÅÒÍÉÎÅÄ ÂÙ ÉÔÓ ÔÅÍÐÅÒÁÔÕÒÅȠ 
the higher its temperature value, the higher its quality value. 

 

 

 

 

 

 Deliverable 2.1: Report on end-ÕÓÅÒÓȭ 
current status, practices and needs in 
waste H/C recovery and RES 
integration 

 

 

https://sowhatproject.eu/wp-content/uploads/2018/05/Report-on-end-users%E2%80%99-current-status-practices-and-needs-in-waste-HC-recovery-and-R_compressed.pdf
https://sowhatproject.eu/wp-content/uploads/2018/05/Report-on-end-users%E2%80%99-current-status-practices-and-needs-in-waste-HC-recovery-and-R_compressed.pdf
https://sowhatproject.eu/wp-content/uploads/2018/05/Report-on-end-users%E2%80%99-current-status-practices-and-needs-in-waste-HC-recovery-and-R_compressed.pdf
https://sowhatproject.eu/wp-content/uploads/2018/05/Report-on-end-users%E2%80%99-current-status-practices-and-needs-in-waste-HC-recovery-and-R_compressed.pdf
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2.6 Recovery Technologies 
 

The following five classes of WH/C recovery technologies have been 
identified in order to cover all the WH/C recovery options currently 
technically feasible: 

1. Waste Heat-to-Heat (WHTH) technologies 
2. Thermal Energy Storage (TES) technologies 
3. Waste Heat-to-Cold (WHTC) technologies 
4. Waste Heat-to-Power (WHTP) technologies 
5. Heat Upgrade (HU) technologies 

 

¿ Waste Heat-to-Heat (WHTH): Class of passive WH/C recovery 
technologies designated to transfer a waste heat or waste cold stream 
to a lower temperature sink so that it can be reutilized by heat. No 
conversion or upgrade of the WH/C stream takes place.  
 

¿ Thermal Energy Storage (TES): Class of passive technologies 
designated to store thermal energy (heat and cold options available) 
for subsequent use in time, bridging mismatch between thermal 
energy availability and thermal energy demand. This is a class of 
enabling technologies. TES can capture waste heat or waste cold for 
its subsequent reutilization but more advanced uses are possible by 
integrating TES with other WH/C recovery technologies. 
 

¿ Waste Heat-to-Cold (WHTC): Class of technologies designated to 
produce cooling from WH. This is a class of active technologies which 
transforms the original WH stream. The WH stream is used to provide 
the energy necessary to drive the cooling process. The latter typically 
takes advantage of sorption phenomena involving a sorbent-sorbate 
pair. 
 

¿ Waste Heat-to-Power (WHTP): Class of technology designated to 
produce an electrical power output from WH. This is a class of active 
technologies which transform the nature of the original WH stream. 
More specifically, the WH stream is used to drive an energy 
conversion process. The latter can be of different nature; options 
include power cycles and thermos-electric materials, the suitability of 
which largely depends on the size of the WH sources as well as the 
WH temperature. 
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¿ Heat Upgrade (HU): Class of technology designated to upgrade the 
original WH source. This means lifting the temperature at which WH is 
originally available. This is an active technology which alters the 
conditions at which WH is available but do not transform it into a 
different form of energy. In the most common instances HU requires 
an expenditure of electrical energy to uplift WH temperature, 
although HU technologies purely driven by heat are available. In such 
instance a cooling effect is also provided as by product. 

The next diagram illustrates the classes of WH/C recovery technologies, as well as 
the specific technologies within each class. 

 

This concept has been further described in Deliverable 1.6: Report on H/C 
recovery/storage technologies and renewable technologies.

https://sowhatproject.eu/wp-content/uploads/2018/05/SO-WHAT_D1.6_Report-on-HC-recoverystorage-technologies-and-renewable-technologies_FINAL_updateMARCH2021.pdf
https://sowhatproject.eu/wp-content/uploads/2018/05/SO-WHAT_D1.6_Report-on-HC-recoverystorage-technologies-and-renewable-technologies_FINAL_updateMARCH2021.pdf
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2.7 End Use of Waste Heat 
 

As described in the Deliverable 2.1: Report on end-ÕÓÅÒÓȭ ÃÕÒÒÅÎÔ ÓÔÁÔÕÓȟ 

practices and needs in waste H/C recovery and RES integration, the final 

use of recovered industrial heat can be classified in two categories: 

Internal use and external use. 

 

The industrial facility where the waste heat is recovered will transform and 

consume it.  

The internal use can also be split in two ways of WH recovery: 

D
ir
e

ct
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 to
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It would include the installation of economizers in steam boilers or 

heat recovery exchangers to preheat the intake air to the furnace 

burners. 
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It would include heat recovery in the compressors as well as any other 

heat recovery to be transformed into another form of energy such as 

electricity or cooling. 

Internal use 

https://sowhatproject.eu/wp-content/uploads/2018/05/Report-on-end-users%E2%80%99-current-status-practices-and-needs-in-waste-HC-recovery-and-R_compressed.pdf
https://sowhatproject.eu/wp-content/uploads/2018/05/Report-on-end-users%E2%80%99-current-status-practices-and-needs-in-waste-HC-recovery-and-R_compressed.pdf
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Heat 
producer

Heat Utility / 
Network 
owner

End user

  

 

The waste heat can be used by third parties such as administrative, 

commercial or residential buildings or even other industries. The main 

challenge is the adjustment or synchronization of the potential waste heat 

and the demand of third parties. 

 

 

 

 

 

This scenario usually appears in those processes of Energy Intensive 

Industries where huge quantities of high-temperature thermal energy are 

required and therefore the amount of waste heat exceeds the needs of 

this type of heat of the factory itself. 

In the external use case there is the possibility of introducing intermediate 

actors (ESCOs) between heat producers and end users of the recovered 

waste heat. 

  

Waste Heat 

Producer

Heat Utility 

Network Owner
ESCO

WHR Equipment Provider

Payment

Waste Heat Waste Heat

Network access

Equipment 

supply

Equipment 

supply

Installation        

+ Service

Waste Heat
Services, 

Equipment

External use 
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3 3/ 7(!4 0ÒÏÊÅÃÔ 
3.1 Objectives and Missions 

 

 

 

 

  

SO WHAT aims to develop and demonstrate an integrated software which will support industries 
and energy utilities in selecting, simulating and comparing alternative Waste Heat and Waste 
Cold (WH/C) exploitation technologies that could cost-effectively balance the local forecasted 
H&C demand also via renewable energy sources (RES) integration. 

Watch our 
project video! 
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The SO WHAT integrated tool will be developed to support industries and 
energy utilities in different missions:  

 

             

 

 

 

 

 

 

 

 

To do so SO WHAT will capitalize already existing tool and knowledge 
from previous research experiences. 

  

Promoting innovative contractual arrangements and financing models to guarantee 
economically viable solutions and less risky investments 

Auditing the industrial process to locate potential WH/C  

Mapping potential of locally available RES sources to be integrated with WH/C  

Define and simulate alternative cost-effective scenarios based on WH/C technologies 
and RES introduction  

Mapping the local forecasted demand for heating and cooling  

Evaluate the impacts (economic, energetic and environmental) against the current 
situation, both at industrial and local level 
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3.2 SO WHAT Project Partners 












































































