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Einstein’s approach

Holistic view

Einstein s approach
An integral approach to energy efficiency

Holistic view…
…trough the EYE of Einsteing
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As an example:
a well-known industrial processa well-known industrial process

CoolingCoolinggg

Renewable energyRenewable energy
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Process Optimization Process Optimization 
Heat recovery and heat integrationHeat recovery and heat integration
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Optimization of thermal 
energy supply in industryenergy supply in industry

Complexity of analysis of heat demand
Distribution of demand among different processes
with:

Different temperature levels
Different time schedules

Lack of data
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g Quantity and QUALITY have to be known

Analysis by temperature levels of demand is crucial
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te Analysis by temperature levels of demand is crucial
for optimization

Supply vs. process temperature
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Supply vs. process temperature
Different components of process heat demand



EINSTEIN proposes…S p p

EINSTEIN  COMPREHENSIVE
LOW COST THERMAL AUDITS

- easily affordable for SMEs
- high quality
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How to reach the GOAL?

1 2

GO

STANDARDIZATION
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1. Standardization1. Standardization

1 2
STANDARDIZATION

DATA SUBMISSION BY 
DISTANCE
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1. Standardization
Standardization shortens the auditing 

time and improves the reliability of the results 

Standard thermal energy audit methodology

Standard accountancy system
Modelling the overall energy system
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Modelling the overall energy system
Modelling the processes
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Software tool
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1.1 Standardization
EINSTEIN’s audit methodology

Preliminary contacts: Inform and motivate

Pre - audit data acquisition
A
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Processing of preliminary information

“Quick&Dirty” preliminary evaluation
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Process model

Thermal losses
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EINSTEIN accountacy scheme
Heat & cold supply

(“Equipments”)
Distribution & Storage

(“Pipes”)
ProcessesConnection
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Connection
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(from source)

Waste Heat from Electrical 
Equipment

recovered 
waste heat 
(to sink)



1.2 Standardization1.2 Standardization
Software tool
http://sourceforge.net/projects/einstein
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2. Data acquisition2. Data acquisition

DATA SUBMISSION BY1 2
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2. Data acquisition
Questionnaire for data acquisition

Available as:

Electronic version as part of
the tool
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n.

or
g Spreadsheet version

To be automatically
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te To be automatically
imported/exported from the tool
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3. Consistency check and estimation3. Consistency check and estimation

STANDARDIZATION
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3 Consistency check and estimation

EINSTEIN calculates the missing data on the

3.Consistency check and estimation

EINSTEIN calculates the missing data on the
base of mass and energy balances

Einstein estimates figures on the base ofg
typical values from engineering knowledge
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Einstein detects conflicts in case of data
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4. Semi - automatization4. Semi automatization
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4. Semi - automatization
Einstein…

4. Semi automatization

Detects the potential for process optimisation and heat 
recovery (Process Optimisation and Heat Recovery 
module)

Designs new alternatives (Design Assistant in Heat and 
Cold Supply module), …

…combines and compares the alternatives (Evaluation 

ei
n.

or
g

p (
module)

Carries-out complex energy, environmental and            
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p gy,
economic calculations 

Writes a nice report ready to present (Reporting module)
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Design for alternative proposalsDesign for alternative proposals

Process optimization modulep
Heat exchanger network and Pinch Analysis
module
Heat and cold supply module

CHPCHP
Heat pumps
Solar thermal
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g Boilers and burners
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Evaluation of proposalsp p
EINSTEIN calculates:

Energy Performance (Dynamic system simulation ofEnergy Performance (Dynamic system simulation of
complex heat supply systems)

Environmental analysis
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Economic performance and financial analysis
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Comparative study of different alternatives
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AutomaticAutomatic 
Report
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St t d f tStructure and features 
of the software toolof the software tool 
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DATA ACQUISITION TOOL MODULES
(QUESTIONNAIRE)

CONSISTENCY CHECK

DATA ACQUISITION 
AND CHECK

TOOL MODULES

ENERGY STATISTICS

BENCHMARKING
DATA ANALYSIS

BENCHMARKING

PROCESS OPTIMISATION

ALTERNATIVE
HEAT RECOVERY

HEAT&COLD SUPPLY SYSTEMS

ALTERNATIVE
PROPOSALS:

DESIGN
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g ENERGY AND ENVIRONMENTAL 

PERFORMANCES
ALTERNATIVE
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ECONOMIC ANALYSIS

ALTERNATIVES COMPARISON

ALTERNATIVE
PROPOSALS:
EVALUATION
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EINSTEIN Tool-kitS
Copy-left: EINSTEIN is a free and open source
software project under GPL license:

www.sourceforge.net/projects/einstein

EINSTEIN uses open source components
Python: main programming language
M SQL d t bMySQL: data base server

EINSTEIN is platform independent
It can run on Linux Unix Windows etc

ei
n.

or
g

It can run on Linux, Unix, Windows, etc.

The software and the EINSTEIN audit guide are

.ie
e-
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ns

te The software and the EINSTEIN audit guide are
available from the project web:
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Thanks a lot to everybody ...y y
EINSTEIN

www.iee-einstein.org
www.sourceforge.net/projects/einstein

Hans Schweiger
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Hans Schweiger

energyXperts.NET
B li / B l
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te Berlin / Barcelona

Tel: +49 30 221 606 759
E il h h i @ t t
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