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Challenges for energy audits in industry

® Optimization of the thermal energy supply is very
complex:

= Grown company and infrastructure with unreliable data of
the status quo (especially for SMEs)

= Only average data available

= Measurements which are cost and time consuming
necessary

= Processes at different temperature levels and operating
times have to be integrated

= Combination of different heat supply technologies for
optimized energy production have to be considered

= Difficult to estimate a-priori the benefit of an energy audit



e
GREEN @ FooDs
®e® acewrec|

®

AUSTRIAN ENERGY AGENCY

GREENFOODS

® Zero fossile CO,-Emissions in the European Food
and Beverage Industry, Duration: 28 months
(04/2013 - 07/2015)

® Participating countries: Germany, Spain, UK,
France, Poland, Austria

® Adressed sectors: meat, beverage, dairy,
bakery, cereals, baby food, animal feeds, fish
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GREENFOODS - Background ]
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® Identified Challenges and solutions

= Low energy efficiency, high energy costs and large
dependency on fossil fuels

= Missing awareness and knowledge about potential
o Efficient process technologies
e Heat integration
o Integration of renewable energy

GREEN O Fooos

CoZm n‘%



® .
® ®
GREEN ® FoODS ‘a’

® AUSTRIAN ENERGY AGENCY

Challenges

® Identified challenges and solutions
= Ineffective and missing funding and financing systems
= Missing best practice examples in different sub sectors
= Missing contact and information points
= Missing Know-how-transfer of identified solutions

- Need of a branch concept with tailor-made solutions
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Objectives of Programme

® Development of the GREENFOODS branch concept
= Guideline for the user to identify tailor-made solutions for
“green production” for SMEs in the food and beverage industry
® GREENFOODS training module

= Knowledge about smart and green technologies in the food and
beverage sector will be trained by introducing participants into
the use of the GREENFOODS branch concept
® Special funding schemes

= Facilitate the implementation of identified energy efficiency
potentials and renewable energy sources in SMEs

® Virtual Energy Competence Centres
= Contact points within a European network

® Performance of energy audits as basis for the branch
concept
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Overview of GREENFOODS Branch Concept

GREENFOODS Branch Concept

Energy and mass balance and
evaluation of status quo

-

Optimisation of technology and system Integration of renewable energy

Evaluation of the optimised alternatives

S

Funding schemes Guidelines
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Mass Flow Balance

® Generation of energy and mass flow balance of the
status quo

= The basic version will roughly calculate the energy
consumption of the processes and the efficiencies while

= in the detailed version the information input over
predefined shapes that represent the typical unit
operations in the respective branch will generate more
significant results.
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General Data Input

GREENFOCDS - Bakery Branch Concept - Step 1: General Data

Overview

Welcome to the GREENFOODS Bakery Branch Concept!
Enter your individual data to access energy optimization suggestions.

Baking Loss Flour Water
[%] (8] [ta]
Bread | 0,1 | 20 | 48
Small Pastry I 0,12 I 40 I 48
Fine Pastry I 0,1 | 80 | %6
Other baked goods | 0,23 | 160 | 192
Total Water Demand 200 [m3/a]

Step 2: Eneragy Flow
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Energy Balance of Status Quo

GREENFOODS -Branch Concept [Bakery]

Energy Balance Bakery

—

-

Energy Input Utilities Storages Processes
Add new data Edit Selected Entry Add new data | Delete Selected E Delete All | Add new data | Delete Selected E Delete All | Add new data | Delete Selected E Delete All
Delete Selected Entry Delete All Entries
1 naturalgas 20000 kWh
Z heating oil 3000 kWh
3 electricity 5000 kwh
4 solar thermal 10000 kwh

= backelen 1
m hackofen 2
w backofen 3
B Kiihlung

mvarmuasser
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Utility and Process Definition

GREENFOODS > Boiler & B e o

’ Boiler Confirm Return
Basic Data 5
Equipment Name Delta Nominal Power 10 kW Operating Start 2 hh
Year of Commissioning 2001 Part Load Factor 52,3 % Operating End 10 hh
Boiler Type thermal oil boiler v l Flue Gas Temperature 220 C Operating Days per Week 5 dfw
Lambda 1,3 Operating Weeks per Year 43 W/year
02-Content Operating Hours per Year 1920 hiyear
Boiler Efficdency g5 %
Energy Source Ene/g;;,% Defined Energy Input 3000 = l
Primary Energy Source natural gas _'J 80 8456 § HEbir
= 15000
Energy Source electricity ~| 20 2114 F :
Eneray Source LI E 0000 m Edited Boiler
w 5000 = F Energy Assigned
Total Energy Input 10.570 0 = = = = m Total Energy Input
[—— ) o
&0 ‘o E
t ery Total Energy Output 10.042 ,_g _g % E
Il o =
|V Existing Flue Gas Heat Recovery § z [ 5
(=3
w




® o ® 2 e
GREEN @, FOODS Q

AUSTRIAN ENERGY AGENCY

GREENFOODS - Baking Oven - - - W o — e e W
' Ba kiﬂg Oven Confirm | Return |
Basic Data 1

Equipment Name I Megator I Nominal Power 1500 kw Operating Start I 2 hh:mm

Year of Commissioning I 2001 Boiler Efficiency | % Operating End I 10 hh:mm

Baking Oven Type Part Load Factor % Operating Days per Week I 5 dd
Baking Area I 20 m?2 Flue Gas Temperature 200 2. Operating Weeks per Year I 50| ww

Energy Source

Primary Energy Source I gas :_I 2000
Energy Source l _v_l
Energy Source l _le

44y 4>

Dough Input
Baking Good I bread vl

Dough Input I 100 kg/day GREENFOODS - Process Overview - - - A — o ———
20 E

Dough Input Temperature Overview of all typical processes Rewm

Hdaialose -10—% Baking Oven Fermentation List of processes

Edit Selected Entry | Delete Selected Entry

Steaming Method stea E‘ g E
Fresh water temperature [ 5p ofkds of by oven can e defedhere et Tt
Space Heating Water Demand
Steaming Input ,Tliter/day 5 I
Heat Recovery
[V Existing Flue Gas Heat Recovery
| Existing Vapour Condenser e e — = Ty ey

oroducton washing, prvate consumpbon
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Benchmarking, Optimization of Production

® Over benchmark comparisons the user will get as a
result how efficient the whole production as well as
several processes are operated and at the same time
suggestions how these can be optimized on which level.

® For the optimization of production and processes
different alternatives are suggested based on the status
quo. These alternatives may refer to one of the
following 3 areas:
= Technology optimization
= System optimization
= Integration of renewable energy sources
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Technology Optimization

® Technology optimization will be suggested if key figures
of the status quo suggest a potential technology
upgrade. This step is based on a documentation of
guidelines for the implementation of best available
technologies (BATS)
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“‘ Buche oder Adresse eingeben N ')l B - Google P‘ we ¥ h ‘ =
8 Meistbesucht @) Erste Schritte 3 Aktuelle Nachrichten
Back to Greenfoods Wiki b
navigation T
u Main page } starch/
® Community portal milk | it/ et R e [ (s baby solar | emerging proces
u Current events vegetables/ sugar |beer | . cacao/ | grain |biscuits/ meat | fish [aroma others |, . | T
« Recent changes products herbs oils coffee mill | cakes beverage food integration [technologies |intensification L
= Random page products
= Help
— -- INFO INFO INFO‘ﬂINFO INFO INFO || INFO || INFO ‘INFO‘ INFO. INFO‘INFO INFO || INFO INFO INFO
Cleaning of ] M
@ bottles and X X x | x 0 o | o
cases
toolbox =
) Washing
u What links here oducts X X X X X X 0
= Related changes pr
= Special pages Cleaning of
= Printable version production
= Permanent link halls and X X X X || x X X X X 0 0
equipment
| Drying X X ‘ X ‘ X X X X ‘ X ‘ ‘ ‘
I Evaporation X X ‘ X ‘_ | x| X 0 ‘ 0 o o ‘ ‘ ‘
Distilation X 0 | o '
IDeodorization I x x ‘ . ‘ ‘ ‘
Blanching X ‘ ‘J ‘ X ‘ ‘ ‘ ‘ ‘ ‘
|Pasteurizat|on X X ‘ ‘ ﬂ ‘ ‘ 0 0 ‘ 0 ‘ ‘ ‘ ‘
| Sterilization | X X ‘ ‘J ‘ 0 ‘ X 0 ‘ 0 ‘ ‘ ‘ ‘
[T I I .
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System Optimization

® System optimization concerns to the areas of heat
integration, either directly via heat exchangers or indirectly
via heat storage units.

® Therefore, advanced Pinch analysis algorithms (developed
within the GREENFOODS consortium) will be executed to
identify the heat integration potentials.

® In addition, the efficiency of heat and cold supply, as well
as optimization approaches for the reduction of electricity
consumption, e.g. by electric motor system optimization (e.qg.
compressed air systems) will be accounted for.
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Integration of Renewable Energy

« The biogas potential is evaluated based on the previously
identified typical waste streams of the respective branches
(e.g. spent grain in breweries).

« A solar thermal simulation tool has been implemented
that allows the definition of a variable heat load that can be
linked to a previously defined heat sink of the Pinch analysis.
The solar tool considers collector efficiency of different
technologies as well as storage and heat exchanger
performances and allows a quick but detailed analysis of the
collector field size.

« CHP (Combined Heat and Power), ACM (Absorption
Cooling machines) and heat pumps are proposed and
sized if key energy figures after status quo and the first two
optimization steps (technology and system optimization)
suggest a practical implementation.
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© BREWERY GOESS

B Solar assisted mashing process

B 1.500m2 ground mounted flat plaatescguector
field =

Best Case Example

tank 1
Commissioned: June 2013

RREN N
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B 4.6 million pints of beer
per year brewed with the
power from the sun*

* assuming 60 MJ thermal energy consumption per hl of 'Beer in the breweryS@yéfgf?: AEE INTEC=+
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Goss — erection of the collector field

Source: AEE INTEC
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Saving potentials from different
case studies

Reduction of (fossil) thermal energy demand after optimisation steps

upto-25%
up to-38%

(fossil) thermal energy demand .
g § % $ 8 ¥ 8 ¢ 8 § ¢

total process optimisation heat integration solarthermal other RES

——
Source: Solarfoods
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Conclusion

® Big potential for energy efficiency - support of a standardized
optimization procedure - branch concept

® Technologies do influence overall heat management to a great
extent

® High potential for intensification in the food industry - heat
exchanger improvement, but also new process design

® Need for evaluating new technology concepts / nhew engineering
concepts for

= Higher energy efficiency
= Better integration of renewable energy / solar process heat

® Increasing number of solar process heat

® Need for detailed thermal storage planning for
= Efficient heat recovery
= Better integration of renewable energy / solar process heat

® Continuous processes and new engineering concepts will enhance
efficiency & solar potential for the food industry in general
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Contact Information

Online:  www.green-foods.eu
Twitter: GREENFOODS AEE,
® Christoph Brunner #GREENFOODSprOJect

AEE - Institut fir Nachhaltige Technologien Facebook: GREENFOODS Project
Feldgasse 19

A-8200 Gleisdorf

Email: c.brunner@aee.at

® Jiirgen Fluch, AEE - Institut fir Nachhaltige Technologien

Email: j.fluch@aee.at

) Konstantin Kulterer

Austrian Energy Agency
Mariahilfer StraBe 136
1150 VIENNA

OPTIMIZATION INTEGRATION

PROCESS



