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Viegand Maaggae

More than 70 employees working on sustainability and green transition

We have deep competencies in:
» Technical analysis

* Project implementation

* Tools and policy

» Strategy and financing
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Projects
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Technical
We differentiate ourselves by working analysis
at several levels:
» Strategic
» Tactical
» Operational
... and we are especially strong in ...therefore strong tradition of technical
industrial projects when several and economic feasibility studies and

disciplines and levels are combined... 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, feasibilict)y
studies, conceptual designs, project management, IS
50001, training, tax and authority issues, efc.

Wyeth Nutrition - Ireland

* Energy mapping, heat recovery concepts and strategy,
carbgr){ 0 -sptFr)atggy, total cost I'n)1lode| 2(?30 i

Ministry of Foreign Affairs - US

» Developing programs towards energy management
and carbon strategies for the food and beverage sector

* Saputo , . o
Energy mapping, audit and project identification, KPIs

* Leprino ) ) o o
Energy mapping , audit and project identification

World Bank - Vietham
« Screening for replicable projects for the dairy sector

EBRD - Morocco

» Benchmark analysis of dairy industry

LArla

Wyeth'|Nutrition

Saprito

Il.r

I-

Leprino Foods

@ THE WORLD BANK
THE Y

@ European Bank
foRemnactin s Seepmen

Alpura — Mexico

« Energy mapping, energy management and
project screening and assessments

Dairy Fruits ( Déhler 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

Viegand Maagge

lactosan

Bringing your next product to life
(5
€ FrieslandCampina air

a Abbott

@ Group

w Fan Milk International A/S




2. How to approach energy
optimization In dairies




How to approach energy optimization

The onion diagram

THE ONION DIAGRAM (Two approaches)
1.
2.

3.

Energy mapping — energy service
Energy efficiency improvement
Integration of waste heat
Integration of utilities

External Integration e.g., district heating

aaaaaaa

in dairies

Operation and
maintenance

Energy
service




How to approach energy optimization in dairies

Understanding the onion diagram

1. Every usage of energy ("energy service”) in a facility has a reason -
and this reason has to be understood, challenged and eventually
changed - by the right people

1. Minisation of the "energy service” changes the need for utility power
- cooling, heating, compressed air etc.

2. Theapproach mightalso be called "inside-out” - much more cost- |
efficient solutions are identified when the correct "baseline” is \
identified

3. Toidentify the right "baseline”, energy mapping is an important tool
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How to approach energy optimization in dairies

The Energy mapping

1. Energy map: Mass and energy balance
(decision on level of details and on
available information)

2. Analyses: Energy, temperature, Effect,
KPI, Costs..

3. Project Screening and development
4. Strategy: Project and investment
prioritizing

5. Implementation in management system
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How to approach energy optimization in dairies
The Energy mapping

Create an overview and a mutual

understanding of the site and operating

conditions.

Make an EPFD

Collecting data

Setting up the energy and mass

balances

1. Mzlkemodtzsgele = 3
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“All roads lead to Rome”

Esvardsfarsyning - i ]
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in dairies

How to approach energy optimization

The Energy mapping
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How to approach energy optimization
Output from the energy mapping

Thermal Energy Mapping,

Steam
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Energy Mapping

'
Steam

Temperature Analysis

Viegand Maagee

in dairies

Power Analysis

i
'
Temperature Analysis i Power Curve
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Medium |Stream no| Temp.In |Temp. Out |Mass flow | Dry matter Cp E
c c tiyr % kangk | 1
Water 1 12 80| 80.000 0 42
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 E
Mix C 5 25 5 10.000 100% 2,0
i
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How to approach energy optimization in dairies
Output from the energy mapping

.......................................

« Temperature (pinch) |
Analysis for locating heat recovery .= / f
potential and evaluating supply - =
structure. \/ ,\ N

- Effect (time pinch)
Analysis for integration e.g. of heat
pumps or biogas engines.

» Hot water systems “ Energivand ”

Analysis of improvement of hot
water systems.




How to approach energy optimization in dairies
Choose the path

- BAU
Doing nothing BAU BAU - Elektrisk + energioptimering
. . . . Ut tﬂ:ﬂ . Sxcesnet Utility Fr nauamn@?ﬂ)
 BAU - Elektrisk + energioptimering B -m Il
;—-<r o Boiler ! Heatin Dryin [ | T Heating ying :
Cha nging Supply ((natural Gas ) i*|—'_iui[ . 9 | | r;g li (__Elecmuw) i i il & H [ :
Bectriaty )| Coloutity |— 4 | ool Evaporation | | || Celaunlity f— ] Cooling Brsporenion | |
Keeping internal infrastructure (o) L___. :_[____"f_H__”____l_: T T |
« Central varmepumpe
Utilizing excess heat Central Varmepumpe Decentral Varmepumper
Excessnem) m) |
1 1 H Utility Froduction rFlOQuiI@n _____________ [ N F
Keeping internal infrastructure et = . kg
Decentral varmepumpe S P B T : WLH o |-:mpIi
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Utilizing excess heat Ll o TR
Making new internal infrastructure
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3. Project exampels




Project examples

Dairy — decentral system

Sources (45C ->25C)
» Evaporator cooling

 Sinks (28,5 ->63C) Inimmipes )
amp
* Preheating of drying air ; 'Jr 4 l
* Two steps: Direct heating and by a heat - _
p um p 12'an "I;asné Indblaesningsluft i

- Supporting systems - /‘T

* Cooling tower backup :

e Steam bac kup ! Varmepumpe pavidet hedeflade
- Other considerations :

I
I
I
* Preheating temperature i Oprindelige kgletirn
I
I
I

_______

20. januar 2022
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Project examples

Dairy — decentral system

! Opvarmninger woon Kaling
o A /“\\ oo i
« Sources (35C) o o // }”fix/,

» Evaporator cooling 20 *u—\w/ 2o | 4 '
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Project examples

Dairy — decentral system

« Sources (40C,62C,70C)
* Cooling condenser
* Economizer
« Compressed air

» Sinks (65C)
* Space heat
* Hot water

e Washer
e Pasteurization

« Supporting systems

* Hot and cold buffer system

* Steam backup

* New condenser parallel to exciting

condenser

20. januar 2022

Steam backup
Economiser

58°C J0°C
» P 65°C
Compressed air
il cooler
Buffer tank
Buffer tank
X
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4. Next generation
technology
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Next generation technology

Example of different heat pump systems

Temperature level
Source and sink

Refringent
Available and not available
Capacities
Range
TRL (Technology readiness level)
TRL: 1-9
COP
Carnot COP, = THT” T
Lorenz cop, = —tmil
TJ.'mH - TImL

20. januar 2022

Max. supply temperature, °C

165°C
150°C

130°C
125°C
120°C

110°C
100°C

95°C

90°C

Viegand Maagge

Turbo

B screw —J Piston [

e Kobelco SGH 165

C——————— Viking Heat BoosterR1336mzz(Z)

I Ochsner WWDSS RR3b
I Qchsner WWDS R2R3b
[ Viking HeatBoosterR245fa

S Ochsner IWWDS ER3c4
[—

H bndEnergth' TTTTT

I Kobelco SGH 120
1 Combitherm HWW R245fa
B Mayekawa Eco Sirocco

[ 1 ENGIE thermeco2

[ o]

I Friotherm Unitop 22

1 Combitherm HWW R1234ze(E)
I QOchsner IWWHS ER3b

Friotherm Unitop 50 .
YORK Titan O EE——
GEA Grasso FXP 63 bar B
[ SABROE HeatPAC Screw
Star Neatpump

mmm  Mitsubishi ETW-L

10

Refrigerants:

Matural refrigerants = green

R134a/R245fa
R1336mzz(Z)
R24Efa
R245fa
R245fa

| R245fa

R717/R718 {NH./H,0)
R245fa

R245fa

R744 (CO,)

R744 (CO,)
R134a/R123426()

| R1234ze(E)

R1234ze(E)
R12332d(E)
R134a

1 SABROE HeatPACHPX 3
1 Viessmann Vitocal 350-HT Pro R1234ze(E)
I Kobelco HEM-HR90, HEM-90A R13da/R245f
I Mayekawa Eco Cute Unimo_ . LU R744 (CO;)
100 1000 10000 100000

Heat supply capacity, kW
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Next generation technology

Example

* Installation year 2017
* 6,100 operation hours
* Working fluid: R704 (Helium)

* System manufacture: Olvando Technology A/S

* Design:
* Source:36C ->34C Water
* Sink: 178C -> 183C Steam
 Capacity: 1,5 MW
« COP:17

* Investment cost: 3xHighLift heat pumps,
approximately1,800,000 €

« Annual savings:
* Energy 9,4 GWh
+ CO,600 ton

20. januar 2022
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High Temperature Heat Pump for Steam Production at AstraZeneca

Figure 1: Two of the three heat pumps currently installed at AstraZeneca’s R&D facility in Gothenburg,
Sweden. Heat is transferred to the heat pump from the heat recovery circuit and steam is delivered from the
heat pumps’ steam generators to the steam distribution system. The third heat pump is installed on the
opposite side of the room.
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Thanks - Quistions

Fridolin Muller Holm

Head of Industry | Partner
fmh@yviegandmaagoe.dk
+45 31751714 Viegand Maagae

Ngrre Farimagsgade 37
1364 Kgbenhavn K.

TIf. 33 34 90 00
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