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Energy optimization potential in dairies 
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1. Introduction to Viegand 
Maagøe



Viegand Maagøe
Introduction
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Viegand Maagøe
More than 70 employees working on sustainability and green transition
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We have deep competencies in:
• Technical analysis
• Project implementation
• Tools and policy
• Strategy and financing

We differentiate ourselves by working 
at several levels:
• Strategic
• Tactical
• Operational

... and we are especially strong in 
industrial projects when several 
disciplines and levels are combined…

…therefore strong tradition of technical 
and economic feasibility studies and 
preparation of decision basis



Selected Clients
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Selected Dairy clients and projects



DAIRY REFERENCES IN GENERAL

Arla Foods – Denmark, Sweden, Germany, 
Nederland and UK: More than 300 projects 
• Energy mapping >30 sites, energy screening, feasibility 

studies, conceptual designs, project management, ISO 
50001, training, tax and authority issues, etc.  

Wyeth Nutrition – Ireland
• Energy mapping, heat recovery concepts and strategy, 

carbon 0 -strategy, total cost model 2030

Ministry of Foreign Affairs - US 
• Developing programs towards energy management 

and carbon strategies for the food and beverage sector

• Saputo
Energy mapping, audit and project identification, KPIs

• Leprino
Energy mapping , audit and project identification

World Bank - Vietnam
• Screening for replicable projects for the dairy sector

EBRD - Morocco
• Benchmark analysis of dairy industry
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Alpura – Mexico
• Energy mapping, energy management and 

project screening and assessments

Dairy Fruits ( Döhler Group) - DK
• Energy mapping of dairy ingredient 

production

Lactosan - DK
• Energy audit and electrification study

FrieslandCampina - Germany
• Energy mapping and Screening

Abbotts - Ireland 
• Energy mapping, project screening phase 

one and two and developing of a heat 
recovery system

DMK - Germany
• Workshop on energy saving – spray drying

Fan Milk - DK
• Workshop on energy management



2. How to approach energy 
optimization in dairies



How to approach energy optimization in dairies
The onion diagram 
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THE  O N IO N  DIAG RAM  (Two a pproa c hes) 

1. E nergy ma pping – energy servic e

2. E nergy effic ienc y improvement

3. Integra tion of wa ste hea t

4. Integra tion of utilities

5. E xterna l Integra tion e.g., distric t hea ting



How to approach energy optimization in dairies
Understanding the onion diagram
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1. E very usa ge of energy (”energy servic e”) in a  fa c ility ha s a  rea son –
a nd this rea son ha s to be understood, c ha llenged a nd eventua lly
c ha nged – by the right people

1. M inisa tion of the ”energy servic e” c ha nges the need for utility power 
– c ooling, hea ting, c ompressed a ir etc .

2. The a pproa c h might a lso be c a lled ”inside-out” – muc h more c ost-
effic ient solutions a re identified when the c orrec t ”ba seline” is 
identified

3. To identify the right ”ba seline”, energy ma pping is a n importa nt tool



How to approach energy optimization in dairies
The Energy mapping
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1. E nergy ma p: M a ss a nd energy ba la nc e 
(dec ision on level of deta ils a nd on 
a va ila ble informa tion) 

2. Ana lyses:  E nergy, tempera ture, E ffec t, 
K PI, C osts..

3. Projec t S c reening a nd development

4. S tra tegy: Projec t a nd investment 
prioritizing  

5. Implementa tion in ma na gement system 



How to approach energy optimization in dairies
The Energy mapping
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1. C rea te a n overview a nd a  mutua l 
understa nding of the site a nd opera ting 
c onditions.

2. M a ke a n E PFD

3. C ollec ting da ta

4. S etting up the energy a nd ma ss 
ba la nc es

“All roads lead to Rome”



How to approach energy optimization in dairies
The Energy mapping
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How to approach energy optimization in dairies
Output from the energy mapping
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Therma l Energy M a pping Energy M a pping Tempera ture Ana lysis

Medium Stream no Temp. In Temp. Out Mass flow Dry matter Cp

˚C ˚C t/yr % kJ/KgK

Water 1 12 80 80.000 0 4,2
Water 2 12 30 50.000 0 4,2
Mix A 3 5 74 100.000 20% 3,6
Mix A 4 74 5 100.000 20% 3,6
Mix C 5 25 5 10.000 100% 2,0

Power Ana lysis



How to approach energy optimization in dairies
Output from the energy mapping
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• Temperature (pinch)
Ana lysis for loc a ting hea t rec overy 
potentia l a nd eva lua ting supply 
struc ture. 

• Effect (time pinch)
Ana lysis for integra tion e.g. of hea t 
pumps or bioga s engines. 

• Hot water systems “ Energivand ”
Ana lysis of improvement of hot 
wa ter systems. 



How to approach energy optimization in dairies
Choose the path
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• BAU
Doing nothing

• BAU – Elektrisk + energioptimering
C ha nging supply 
K eeping interna l infra struc ture

• Central varmepumpe
Utilizing exc ess hea t 
K eeping interna l infra struc ture

• Decentral varmepumpe
Utilizing exc ess hea t 
M a king new interna l infra struc ture



3. Project exampels



Project examples
Dairy – decentral system
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• Sources (45C  -> 25C )
• E va pora tor c ooling

• Sinks (28,5 -> 63C )
• Prehea ting of drying a ir 
• Two steps: Direc t hea ting a nd by a  hea t 

pump

• Supporting systems
• C ooling tower ba c kup
• S tea m ba c kup

• Other considerations 
• Prehea ting tempera ture



Project examples
Dairy – decentral system
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• Sources (35C )
• E va pora tor c ooling

• Sinks (90  C )
• Pa steuriza tion
• Hot wa ter  



Project examples
Dairy – decentral system
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• Sources (40 C , 62C , 70 C )
• C ooling c ondenser
• E c onomizer
• C ompressed a ir

• Sinks (65C )
• S pa c e hea t
• Hot wa ter
• W a sher
• Pa steuriza tion

• Supporting systems
• Hot a nd c old buffer system
• S tea m ba c kup
• N ew c ondenser pa ra llel to exc iting 

c ondenser



4. Next generation 
technology



Next generation technology
Example of different heat pump systems
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• Temperature level
S ourc e a nd sink

• Refringent 
Ava ila ble a nd not a va ila ble

• Capacities 
Ra nge 

• TRL (Technology readiness level)
TRL: 1-9

• COP
C a rnot

Lorenz



Next generation technology
Example 
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• Insta lla tion yea r 20 17

• 6,10 0  opera tion hours 

• W orking fluid: R70 4 (Helium) 

• S ystem ma nufa c ture: O lva ndo Tec hnology A/S

• Design:
• S ourc e: 36C  ->34C  W a ter
• S ink: 178C  -> 183C  S tea m
• C a pa c ity: 1,5 M W
• C O P: 1.7

• Investment c ost: 3xHighLift hea t pumps, 
a pproxima tely1,80 0 ,0 0 0  €

• Annual savings: 
• Energy 9,4 GWh
• CO2 600 ton



Thanks - Quistions

Fridolin Müller Holm
Head of Industry ı Partner
fmh@viegandmaagoe.dk
+45 3175 1714 Viegand Maagøe

Nørre Farimagsgade 37

1364 København K.

Tlf. 33 34 90 00

mailto:fmh@viegandmaagoe.dk
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