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The main goal of the CE-HEAT- Comprehensive model of waste heat utilization in
CE regions is to improve energy efficiency in selected regions of European Union
by sustainable usage of waste heat, which is a local energy source. The CE-HEAT
project aims to present methods of waste heat management through
comprehensive model and tools for utilization of waste heat available in different
forms and at different locations. As a result of the project a digital waste heat
cadaster of all participating regions including information about waste heat type,
amount and localization was developed. Moreover, a Waste Heat Utilization
Toolbox for waste heat projects development and management was elaborated.
The waste heat cadaster and tools developed within the CE-HEAT project aim to
provide energy management authorities a platform which can be easily integrated
into existing or new climate and energy strategies and can be easily widespread
to other areas and countries. The project was realized in an international
consortium of project partners from seven European countries: Slovenia,
Germany, Austria, Italy, Poland, Croatia and Czech Republic.



WHAT IS WASTE HEAT 
UTILIZATION TOOLBOX? 
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The Waste Heat Utilization Toolbox developed within CE-HEAT project is aimed
at supporting entrepreneurs and investors who would like to learn about
possibilities of waste heat utilization or who would like to start an investment
focused on this heat. The Toolbox includes useful information on technological
aspects of waste heat recovery into usable energy as well as on formal,
administrative and financial issues important when starting a new business based
on waste heat. The toolbox also presents the best practice examples of realized
projects, showing that there is a real possibility to successfully invest in waste heat.
The Waste Heat Utilization Toolbox is presented in details on the
CE-HEAT project website https://www.waste-heat.eu/. It includes and shows all the
investment tools developed as well as useful and important information analyzed
and collected.
The main aim of this handbook is to give e general idea about the Waste Heat
Utilization Toolbox and to invite the Reader to get familiar with more detailed
information presented on the website.

https://www.waste-heat.eu/


DECISION MAKING
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Decision making process is often the most challenging and difficult process for

potential investors planning to start a business.

That is why the Waste Heat Utilization Toolbox provides useful tools supporting

potential investors in this difficult process and helping them to make the first step.

Decision Support System as well as Waste Heat Recovery Calculator enable to test

viability of potential venture. Based on the results from the waste heat calculator and

decision making- algorithm future investors can obtain useful preliminary economic

and technical information on the feasibility of foreseen investment. This can help

with the decision whether to continue and go through the following stages or stop a

planned investment at the very beginning.
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Decision Support System 

The Decision Support System (DSS) is an online tool which aims to show the

opportunities of waste heat recovery in industrial processes. It is available on

CE-HEAT project website.

DSS data input

By filling in the required data on waste heat and (possibly) on energy costs and

incentive schemes, the Decision Support System identifies available technologies

from a technical and economic point of view. The considered technologies are:

 Organic Rankine Cycle (ORC) to produce electricity;

 Absorption regeneration unit (ABS) for cooling;

 Heat Exchanger (HE) for heating (ex. pre-heating in a production process);
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 District Heating (District), length of the grid is required;

 Heat Pump (HP) to rise the temperature of a source;

 Match solution (MATCH) with the installation of both an ORC and a District Heating.

DSS output

The solutions provided for each case are assessed as technologically viable on the
basis of the temperature of the waste heat and the emission profile and they are
economically feasible as they guarantee a PB<20 years, IRR>3.5% and DSCR>1.
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Who uses the DSS and how?

The Decision Support System is designed mainly for investors and policy makers.

A potential investor can first check the waste heat cadastre for interesting waste heat

sources. It is true that sources with high power, high temperature and continuous

emission profile guarantee higher recovery opportunity, but sources physically located

nearby energy demand site could be preferred as delivery of energy is easier. After

choosing the source, an inwestor can access data concerning waste heat available in

the cadastre. It is also possible to measure distances between source and a potential

energy demand site.

The minimum required data input is:
• type of emission, a user can choose between fumes or water,
• emission profile, a user can choose between continuous or discontinuous,
• temperature, in Celsius degrees,
• thermal power, in kW.

The advanced input requires:
• thermal energy cost, a user can choose between 0.025; 0.05; 0.075; 0.1; 0.125;

0.15; 0.175; 0.2,
• electricity cost, a user can choose between 0.03; 0.04; 0.05; 0.06; 0.07; 0.08; 0.09;

0.1; 0.11; 0.12,
• grant: part of an initial investment covered by a sum of money provided by

local/regional/national authorities, a user can choose between 0, 10, 20, 30, 40,
50%,

• incentive for saved TOE (tonne of oil equivalent), a user can choose between 0, 100,
200, 300, 400€/TOE saved,

• district heating length, in metres.
The DSS is designed to work jointly with the waste heat cadastre which is available on
the on-line platform. The latter provides the user with all information needed for the
DSS calculation.
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These data should be then used in the Decision Support System to assess different

opportunities from an economic and technical point of view. Policy makers can

make use of the DSS jointly with the waste heat cadastre to find waste heat sources

available in their territories and assess the energy wasted there. Policy makers need

to embed energy recovery planning in policy strategies to meet environmental

goals. Recoverable waste heat sources should be selected within the waste heat

cadastre and data used in the DSS. Policy makers, by setting different grants and

incentives for saved TOE, can define which incentive schemes should be developed

to make waste heat recovery bankable.

Waste Heat Cadastre - waste heat information
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Waste heat recovery calculator

The Waste Heat Recovery Calculator developed within the CE-HEAT project may be
applied to analyze four most common waste heat recovery technologies from both
technical and economic perspective. A calculator user can type in own data on
waste heat source, choose application out of four considered technologies, check
its adequacy and predict basic techno-economic parameters.
Media carrying the waste heat should be selected first. It is possible to choose
between exhaust gases and cooling water.
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Input data 

Based on data concerning waste heat source (temperature, flow, availability), waste
heat recovery system (temperature regime, thermal power, expected operating
schedule, heat consumption factor) and parameters for economic evaluation
(technical lifetime, operation and maintenance costs, interest rate, inflation rate,
heating oil price and electricity price), the Waste Heat Recovery Calculator will make
calculations.
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Calculation results

A user will obtain technical and energy characteristics including among others
information on: thermal power of heat supply system, available source heat,
number of operating hours, as well as total capital investment, operation costs,
payback period and NPV.

Obtained  preliminary data can help a potential investor to continue the 
process of starting a new business based  on waste heat. 
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FINANCIAL ASPECTS 

OF AN INVESTMENT 
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Funding opportunities

One of the most important issues related to investing is to possess enough capital
assets to start and to run an investment. That is why in order to support potential
investors the Waste Heat Utilization Toolbox also includes useful information related
to different possibilities of funding of waste heat projects and investments.
The funding programs differ from country to country. There are possibilities to obtain
funds on European, national and regional levels. All existing or planned funding
programs were analyzed in particular countries. This gave the possibility to list all of
them and to include basic information concerning rules and regulations when
applying for these funds. More detailed information about particular calls for projects
and potential beneficiaries are presented on the toolbox website.
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A business plan is one of the most important documents and the most essential
roadmap for foreseen business. This document projects and outlines a way which a
potential or existing company could follow in order to develop and increase its
revenues. The plan projects several forthcoming years, mostly from three to five
years.
Because writing a good business plan is not an easy task, the main aim of the waste
heat utilization toolbox is to give useful tips and information how to proceed with its
development.
A business plan should at least give answers to the most important issues:

Business plans and business models
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A place of a business plan in a decision making process
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A business model is part of a strategic plan of business activity. It provides a

fundamental link between a product, a producer and a market. It describes how

a company creates, delivers, and captures value and considers it in economic,

social, environmental and cultural aspects. The main goal of a business model is

to describe how a company will convert inputs (capital, raw materials and labour)

into outputs (total value of goods produced) and make a return on investment that

is greater than capital costs.

A business model is a long-term approach adopted by the company to maximize

and utilize resources to provide customers with a competitive offer while ensuring

profitability. A good business model is designed to obtain and, at a later stage,

maintain the competitive advantage.

Business model
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PERMITS
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Before starting an investment and implementing any installation, every investor
needs to undergo several procedural stages. These are defined by regulations being
in force in particular countries.
In cases where installations require construction, conversion or demolition of a
structure, a building permit is usually required. Ahead of applying for a building
permit, an investor might be obliged to conduct an environmental impact
assessment (EIA) for a planned installation. The last stage of an investment when
the installation is completed, might require obtaining operational permit,
occupancy permit and alike.
Following the right procedures will be required for many waste heat recovery
installations. Some cases of waste heat utilization installations however might not
require any permits at all.

Investment planning phases in Slovenia 
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POLICY
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Making energy generation and consumption more efficient and sustainable is

a priority for the European Union, which is committed to increase its energy

efficiency by 20% by 2020 and 27% by 2030. Reaching these targets will require

effort from all EU countries, framing the development of their national policies and

other non-regulatory measures. The member states will contribute to the overall

achievement of EU’s energy and climate policy goals, resulting in greenhouse gas

emission saving, increased security of energy supply, innovation leadership,

employment creation, public acceptance and regional development.

An EU Strategy on Heating and Cooling states: “Some industries generate heat as

a by-product. Much more of this could be reused within plants or sold to heat

buildings nearby. The same applies to waste heat from power stations, the service

sector, and infrastructure such as metros. Therefore, the trends and potential of this

sector need to be assessed better in the future”. Some national policies already

stipulate that in energy efficient systems waste heat must be recovered.

NATIONAL POLICYEUROPEAN UNION POLICY
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The online waste heat toolbox gives the possibility to learn more about the
current approach of the European Union and particular countries to the issue of
waste heat utilization.

European goals for 2020 are: to
reduce greenhouse gas emissions by
20%, to increase the share of
renewable Energy to 20%, and to
make a 20% improvement in energy
efficiency.

Europe cannot afford to waste
energy. Energy efficiency is one of
the central objectives for 2020 as
well as a key factor in achieving our
long-term energy and climate goals.

European goals for 2030 are: to
reduce greenhouse gas emissions
by 40% (compared to 1990 levels),
to increase the share of
renewable energy to at least 27%,
to improve energy efficiency at EU
level by at least 27%.

Energy efficiency will continue to

play a significant role in delivering

the Union's climate and energy

objectives

ENERGY ROADMAP 2050

Systematically using the waste heat of
electricity generation in combined heat
and power (CHP) plants requires further
actions.
A shift in energy consumption towards
low carbon and locally produced energy
(…), including through district heating
systems, is needed.

Commitment to reduce greenhouse
gas emissions to 80-95% below 1990
levels by 2050.

EU STRATEGY ON HEATING
AND COOLING

Some industries generate heat as a by-

product. Much more of this could be

reused within plants or sold to heat

buildings nearby. The same applies to

waste heat from power stations, the

service sector and infrastructure such as

metros The technical potential has been

estimated to cover all the EU’s space

heating demand; the economically

recoverable potential, however, requires

analysis of local conditions.



BEST PRACTICE EXAMPLES
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WASTE HEAT TOOLBOX introduces good practices for
successful waste heat recovery in European countries.
A whole variety of applications is covered.
Each good practice gives a short overview about a waste
heat recovery installation and outlines main benefits.

Wafers factory in Vienna, Austria
Waste heat in the form of hot air
produced during baking of wafers is
used for local district heating in one of
the Vienna’s districts and for cooling
processes within the company.

Shipyard in Rijeka, Croatia
The shipyard uses waste heat
recovered from compressor
cooling, via heat exchanger, for
heating its facilities.
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Ice hockey stadium in Pilsen, 
Czech Republic
Waste heat from cooling processes of the ice
surface is used to melt ice scrap that is
accumulated in the waste pit during the ice
treatment.

City hall in Fürth, Germany
Waste heat from wastewater covers
approximately 70% of the city hall’s
heating demand.

Server room in Ilmenau, Germany
Waste heat produced in a server room is
used to provide air-conditioning and
supply cold and hot water to the offices.
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Bottle manufacture company in Milan, Italy
Waste heat in the form of gases emitted from
the furnace is used to generate electrical
energy for the company’s needs and heating for
nearby properties.

Glassworks in Cuneo, Italy
Hot steam (500 °C) that is produced
during the melting process is further
used to generate electrical energy
within the Organic Rankine Cycle.

CHP plant in Białystok, Poland
Heat from biomass combustion fumes is
recovered in a special condenser unit and
then is used to heat the water of the
district heating system.
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Biogas plant in Boleszyn, Poland
Waste heat from agricultural biogas plant is
used for own needs and local heating
network that supplies heat to a pig farm,
public buildings and residential houses.

Hydroelectric power plant in Maribor, 
Slovenia
Waste heat from power generators cooling
is used to heat the plant’s operational
buildings and nearby households.

Nylon manufacture and waterpark in 
Ljubljana, Slovenia
The company’s waste heat energy in the form
of hot water is reused for its production
purposes but also meets heating
requirements of the waterpark located in the
close proximity.
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