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Who is doing research at the ETA-Factory?

The ETA-Project

What´s inside the ETA-Factory?

What´s about transfer?

Welcome to the ETA-Factory



TU Darmstadt and the PTW
An Engine for Innovation
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27.000 Students

303 Professors (f/m)

13 Departments

5 Areas of study

110 Majors

3.200 Students

27 Faculties

700 Employees

70 Doctorates in 2014

1300 Listeners per Year

13 Courses/Lectures

87 Employees

50 Running Research 

Projects and 

Industrial Projects



PTW Research Groups
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The research group Sustainable Production
Gaining knowledge by using the benefits of interdisciplinarity

 Interdisciplinary Experts´ team

built up by mechanical, electrical, 
production and energy engineers

 4 main focuses in 3 fields of
research

 Optimizing strategies reach from
machine level up to a holistic energy
optimization of the whole production
environment

 Analysis and Optimization based on 
Energy data

Subjects of research
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Motivation for ETA-Project: MAXIEM
Tooling machine MAG XS 211
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Reducing total energy consumption by optimizing on machine level
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23%
8%

8%

maintenance

repair

occupancy costs

press.

air

5%

10987654321

Operating time [yrs]Initial investment 198.000 €

26%

electricity

30%

capital 

commitment

Annual operating costs*

38.400 €

*Not included: Personnel, tool and material costs

100%

Energy costs have a significant share of the annual operating 

costs of a machine tool

Source: COSTRA Study PTW

Total Energy Savings
[kWh/year]

Payback period of a machine

Payback period of a retrofit

1,58 years*

0,57 years*CL-HP

Hydraulic

CL-LP 2,06 years*

*Assumption: 3 shift manufacturing

with 6d/week and a electricity price of

10c/kWh

-52%

48.620 kWh

101.547 kWh

Initial

Optimized



The Challenge
Holistic increase of the Energy Efficiency
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Today:  Isolated optimization of different sub-systems of a factory

Our vision: Holistic factory optimization including all sub-systems
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< 30 %

Savings
Machine

30%

Process chain

20%

Building

25%

Quelle: Prof. Dipl.-Ing. J. Eisele

~ 40 %

Potential

Interaction of:

• Machines

• Process chains

• Buildings

Synergies by energy controlling and 

recovery measures



Involved Partners
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Volume of work: 911 Research Months

Partners: 36

Third-Party funds: ca. 1 Mio €

Own Funds: ca. 3,7 Mio €

Total Volume: ca. 15 Mio €

The ETA-Project
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ETA – The energy efficient model factory
Reduction of energy in production processes

 Original process is used for the demands on quality and functionality

 Energy efficiency research based on a realistic production chain in a innovative factory building

 Interdisciplinarity for reducing the energy need in industrial companies

Building up an energy efficiency optimized production process with our ETA-Partners 

Energy efficiency research based on a realistic production chain in an innovative factory building
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Key Innovations in the ETA Factory 
Energy Efficiency is increased by interdisciplinarity

An Overview

Civil Engineering

Energy- and Electrical
Engineering

Mechanical and Process 
Engineering
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Energetic interaction One material: concrete Modular structure

Energetic combination Holistic energy Smoothing of load peaks

of machines, building services & controlling by means of kinetic 

building energy storage

Energetic combination Energetic machine Smoothing of load peaks

of machines improvement by means of innovative 

control control concepts

Stator

Rotor

Aktives

Magnetlager

Motor-

Generator-

Einheit

Aktives

Magnetlager



Key Innovations in the ETA Factory 
Energy Efficiency is increased by interdisciplinarity

Innovative factory building

Civil Engineering
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Energetic interaction

One material: concrete

Modular structure



Key Innovations in the ETA Factory 
Energy Efficiency is increased by interdisciplinarity

Holistic view on energy efficiency in production processes

Energy- and Electrical
Engineering
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Thermal cross-linking

Energy Controlling

RMWZM

Hei-
zung

RMWZM

WP

Hei-
zung

Business-as-Usual-Scenario Energy-Efficiency-Scenario



Key Innovations in the ETA Factory 
Energy Efficiency is increased by interdisciplinarity

The ETA: A thermally linked System

Energy- and Electrical
Engineering
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Thermal cross-linking

Energy Controlling

Machine tool

Thermal 

storage Tlow

Thermal 

storage Thigh

Cleaning

machine
Heat treatment

Sorption Chiller



Key Innovations in the ETA Factory 
Energy Efficiency is increased by interdisciplinarity
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From Big Data to Smart Data

Energy- and Electrical
Engineering

Thermal cross-linking

Energy Controlling



Key Innovations in the ETA Factory 
Energy Efficiency is increased by interdisciplinarity

Energy efficiency in Production machines

Mechanical and Process 
Engineering
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Tooling Machines

Cleaning Machines

Nitriding furnace

• Demand-based control

of pumps and

compressors

• single component load

transfer

• Minimizing of leakage

• …

• individual cleaning

program for each

component

• Insulation

• Recuperation of

Energy

• …

• Recuperation burner

• Insulation

• Using leightweight

construction

• Optimizing process

• Recuperation of waste

heat

• …



Key Innovations in the ETA Factory 
Energy Efficiency is increased by interdisciplinarity

Thermal linking of tooling and cleaning machine

Mechanical and Process 
Engineering
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Tooling Machines

Cleaning Machines

Nitriding furnace

18 |

Energy Efficiency due to

thermally linked system

• 16 % of the average energy
consumption is used by the
electrical bath heating

• Cleaning bath is heated up electrically

Tooling machine

• Cooling system of tooling machine
has more than 20% of total energy
consumption

• waste heat is spread to surrounding
without recuperation

Cleaning machine
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A step further
Sensitization for energy efficiency
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• Energy-Workshops for skilled workers from industry

• Courses and thesises for students

• Visit of the ETA-factory for people from universities, 
industry, politics etc. (~ 1000 visitors during the last year)

Energy Efficiency for Everybody…

• Further energy efficiency projects in the several research
fields of ETA

• Special projects for transferring the ETA-outcomes into
industry

• Energy flexibility

Future researches in the ETA…



Thank you for your interest!
For further questions we are happy to be at your disposal.

Prof. Dr.-Ing. Eberhard Abele
Prof. Dr.-Ing. Joachim Metternich
Institute for Production Management, Technology and Machine Tools
Technische Universität Darmstadt

Otto-Berndt-Straße 2 
64287 Darmstadt

Tel.: +49 61 51 | 16 2 00 80
Fax: +49 61 51 | 16 2 00 87
E-Mail: info@ptw.tu-darmstadt.de
Internet: www.ptw.tu-darmstadt.de

practical
Teachings

innovative
Research

learning
Networks

profound
Consulting

www.eta-fabrik.de
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