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GEA at aglance

Order intake

O

5,679

EUR million
Previous year: EUR 5,222 million

EBITDA margin

before restructuring expenses
—
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N

13.8

percent of revenue
Previous year: 13.3 percent

All figures are from fiscal year 2022

Revenue

-
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5,165

EUR million
Previous year: EUR 4,703 million

Dividend proposal

e

0.95

EUR per share
Previous year: EUR 0.90

EBITDA

before restructuring expenses
()
\_/

712

EUR million
Previous year: EUR 625 million

Employees

02D

b
18,236

Full-time equivalents
Previous year: 18,143

GEA is one of the world’s largest suppliers
of systems and components to the food,
beverage and pharmaceutical industries.
The international technology group,
founded in 1881, focuses on machinery
and plants, as well as advanced

process technology, components and
comprehensive services.

GEA is listed in the German MDAX, the
STOXX® Europe 600 Index and is among

the companies comprising the DAX 50
ESG, the MSCI Global Sustainability and
'Ichg.DowJones Sustainability Europe
ndices.




QOur apptlications put consumers in

touch with GEA every day

&o

Food

Approx. every third
chicken nugget is
produced using GEA
technology

o

Pharma &

healthcare
Roughly every fourth

liter of human blood for
making plasma-derived

products is processed
using GEA equipment

i

Food

Approx. every third
process line for
instant coffee was
installed by GEA

A

Chemical

More than one third
of all polymer
producers are using
GEA drying
technology

o

Dairy farming
& processing

Roughly one quarter of
processed milk comes

from GEA production
systems

V7

Environment
Approx. two million
tons of pollutants are

averted annually thanks
to GEA emission control

plants

Sl

Beverage

Approx. every second
liter of beer is brewed
with the aid of systems
and process solutions
from GEA

~
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Heating & refrigeration
Each industry we serve
utilizes industrial heating &
refrigeration technology
from GEA

i

Marine

Roughly every

second container ship
in the world sails with
GEA marine equipment
on board




Jur organization

GEA is divided into five divisions, each with
up to six business units. The units are based
on comparable technologies and have
leading market positions.

The country organizations stand ready to
serve their respective customers as a central
point of contact, offering them local access
to an extensive portfolio of products and
services.

Separation & Liquid & Food & Farm Heating &
Flow Powder Healthcare Technologies Refrigeration

Technologies

Technologies

Technologies

Technologies

Procurement, production and supply chain

Country organizations

Global Corporate Center




GEA DAIRYROBOT - Automatische melksystemen

GEA Heating & Refrigeration Technologies

Meer koeien melken in minder tijd

Met GEA FarmView kan je de
gemiddelde melkopbrengst,
melkstroom of werkbelasting van de
melkboxen bewaken en
optimaliseren.



GEA Separatoren

Automatische controle van correcte werking van de separator en de productie parameters.

Continue kwaliteitsverbetering door monitoring en optimalisatie
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Monitor your centrifuge performance

GEA Heating & Refrigeration Technologies
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GEA Digital HUB, offering support to Divisions

lloT

Developing secure,
standardized, and scalable
connections from edge to
cloud.

Data Science Portal/APP Factory
Developing secure, Implementation of a unified
standardized, and scalable customer interface including
pipelines to serve digital APPs.

products with data.

GEA Heating & Refrigeration Technologies

Business
Transformation

Enablement of new digital
business models and
customer centric development
of GEA wide APP concepts.



G=A

GEA Cloud

March 28, 2024

The GEA Cloud® enables our customers to quickly
and easily get digital services for their GEA
machines. It is the basis for all digital solutions that
support our customers in the daily operation of
their machines, product lines or individual
machines to improve machine availability,
productivity and sustainability. Analyze your
machine data securely in the GEA Cloud® to unlock
new services and increase production. Benefit from
anytime, anywhere access. Connect now!



Making products ready for digital services based on

GEA Cloud

GEA Omni
Control panel

GEA G-Plex




Ways to analyze the data

vS. Online

GEA OmniHistorian

Customer Portal with Blu-Red Care

i GEA TOTAL CARE FARTNER

mESE P F BN o -
Open Close Print Exportic Expontto Generate Serve GEA Cloud

G=A

March 28, 2024

GEA INTERNAL

GEA Cloud

‘EA lloT EDGE Gateway — Streamed &
Batch Upload

5



Interviews revealed 3 major pain points for customers

Customer pain points

3rd party Contractor
End Customer / HRS
Minimize CO2- and Inefficient, stressful Inefficient, stressful
Energy Cost maintenance maintenance
management/processes management/processes
Pain point
Unplanned downtime Existing business
opportunities can‘t be
exploited
Legal CO2  Rising Lack of staff for technical service: capacity (# of
require- energy employees) and capability (skill-level by experience)
Root cause ments costs

————

[28/12/2022] 12



1

Optimize the
availability &
safety

of your equipment &
processes

G=A

Availability

More uptime of your equipment

Optimize maintenance despite
growing complexity

Ensure safe operation of your
machines

Focus on your core business




VXHP warmtepomp compressor (tot 95°C water
RTSelect — Compressor Digital Twin

35.0/90.0 *C(ET/CT)

1500 100 6 10556/ 1408.9 3059.3 355/455
1450 100 6 10642 /13628 2986 356/ 456
1400 100 6 10287/ 1318.7 288.0 3571457
1350 100 6 8931 /12705 2774 358/458
1300 100 6 GEY S /1224.4 2669 359/459
1250 100 6 8217011781 2565 359/459
1200 100 6 2858/ 11319 2451 36746
1150 100 6 2498/ 10856 235.8 36/46
1100 100 6 813.8/10358.3 2255 3617481
1050 100 6 TIrG6/9929 215.3 36174861
1000 100 6 74147545 4 205.0 3827482
G50 100 6 T05.1 /89959 164.8 3821482
500 100 6 663.7 /1 853.3 1847 382/482
250 100 6 5632218067 174.5 3621482
200 100 6 5956/ 7509 164.4 3521482
70 100 6 3589/ 7131 154.2 3821482
700 100 6 522116862 144.0 363/4863
650 100 6 485.3/6191 133.8 363/4863
500 100 6 443 415720 12386 363/4863
350 100 6 411,41 5248 113.4 363/4863
00 100 6 374414775 1031 363/4863
s00 83 5 3108735983 875 355/455
00 67 4 250973238 728 3457445
500 S50 3 Thizs partioad could not be calculated. Please consult factory for details.
00 33 2 This partioad could not be calculated. Please consult factory for details.

28. Marz 2024 14



RTSelect als digital twin

Persgastemperatuur
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RTSelect als digital twin

Aandrijfvermogen
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GEA Red Genium met VXHP compressor

Water verwarmen tot 95°C

Hoofd componenten:

1. VXHP zuiger compressor

2. Shell & Plate verdamper

3. Combinatie desuperheater/
condenser/ onderkoeler

28. Marz 2024



RTSelect als digital twin

Prestaties van de warmtewisselaars
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28. Marz 2024

—Tc
——~Coolant inlet

——Cooland outlet

100

85 803 1137 252 231 387 304 716 830 280 110 828 440 00 00 100 452 451 38 360
S0 857 1073 235 215 387 30% 723 830 285 112 828 441 00 00 100 458 457 3% 3865
85 &1 1011 21& 201 387 31.3 T29 830 250 113 6829 441 00 00 100 504 4863 404 3T
80 TBZ S48 203 186 387 317 735 830 255 115 829 441 00 00 100 510 488 410 376
75 T1%  BBF 187 172 387 322 741 830 300 117 829 442 00 00 100 516 473 416 381
70 86T 825 173 158 387 326 747 830 306 119 830 442 00 00 100 523 478 423 386
65 620 784 158 144 387 33.0 754 B30 M2 121 830 442 00 00 100 530 483 430 382
60 572 V03 144 131 387 335 76.0 830 M8 123 830 442 00 00 100 537 488 437 387
55 524 842 1M 118 387 338 766 83.0 323 125 830 442 00 00 100 544 452 444 4N
50 476 581 117 106 387 344 772 830 329 127 830 443 00 00 100 551 4% 451 405
45 428 522 105 93 387 348 778 830 334 1295 3831 443 00 00 100 553 458 458 409
45 438 53 104 93 387 358 777 830 344 133 831 443 00 00 100 571 510 471 4
35 3B 445 i ¥8 387 363 785 830 350 135 832 444 00 00 83 569 507 465 418
3 289 363 73 65 387 368 794 830 357 138 833 445 00 00 85 560 500 480 4N
24 23 283 58 52 387 373 802 B30 363 140 834 445 00 0.0 50 545 485 443 357
16 155 183 43 38 387 377 811 830 3IB9 143 836 448 00 00 33 510 455 410 385
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Compressor RTSelect

Parallel bedrijf schroefcompressoren
* Deellast gedrag

 ET/CT =-10/+25°C

a NA_ 1.1 _ DN
> E E g Compressor Part Load
G e}
i & :
3 < 38 - 5 55
o E = g .§ - > R
g g 2 & 5 & E &
S 6 & 4 &6 & @ u 5
(%) (kW) (kW) (°C) (*C) (RPM) (%) (EER)
100 692 129 -10.0 250 3800 100 S 45
85 657 122 -10.0 250 3415 100 537
90 622 116 -10.0 250 3230 100 5.38 -
85 588 110 -10.0 250 3055 100 5.36 2 4
30 553 104 -10.0 250 2880 100 5.34 3
75 518 87 -10.0 250 2710 100 533 E 35
70 484 81 -10.0 250 2540 100 532
65 450 85 100 250 2375 100 528 ;
80 415 78 -100 250 2210 100 524
55 380 73 -10.0 250 2040 100 520
50 346 67 -10.0 250 1870 100 5.6 25
45 311 81 100 250 1700 100 5.1
40 277 55 -10.0 250 1530 100 5.04 2
33 242 49 100 250 1500 56 4.90 50 150 250 350 450 550 650 750

30 207 44 100 250 1500 &3 4N
25 173 38 100 250 1500 80 445
20 138 34 100 250 1500 B8 410
15 104 30 -100 250 1500 S50 354
10 89 25 100 250 1500 33 272

Capacity (kW)

Insert text with "Insert Header and Footer" March 28, 2024



Optimal Control Strategy For 3 Screw

Compressors

* The first jump of the performance
line can be achieved by suddenly
dropping the capacity of the first
compressor to 50% and engaging
the second compressor also at
50%.

* The second jump follows the
same method however both first
and second compressors are
dropped to 66,7% of capacity and
the third one is engaged at 66,7%

Insert text with "Insert Header and Footer"

3 Screw Compressor system

1250
pacity (Kw)

Separate 1 active, 2 active and 3 active compressor performance lines

3 Screw Compressor Control System

S ——

First Jump Second Jump

pacity (Kw)

Optimal control performance line for maximizing EER

March 28, 2024



Compressor EER vs Speed

Compressor
Optimisation
E 17 4
Balancing the cooling load £ 164
for parallel operation i
Low energy  savings 2
potential 1500 2000 2500 3000 3500 4000 4500
Speed (RPM)
But huge potential to save
number of starts and .
stops for compressor Reducing compressor starts
1 2 3 4 5
1285000 120
T
2 1280000 100
 TU-Student § 1275000 80
. o
Animesh Sahoo z 1270000 o0
£ 1265000
o 40
© 1260000
2 1255000 20
o
1250000 0
14418 7125 5521 4729 4310

TOTAL NUMBER OF COMPRESSOR STARTS

%
TUDelft

em Power consumption e Second compressor stops below

CAPACITY BELOW WHICH SECOND
COMPRESSOR STOPS



GEA BluQ Chiller + Evaporative condenser

* Compressor (CompaX 700)
e Evaporator (GEA Vatherus 5HH-390)
* Evaporative condenser remote (BAC CXVE 313-1012-15L)



Tc optimaal




Tc optimaal
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Optimale condensordruk regeling bij meerdere belastingen
Natte bol temperatuur 8°C

TU-student: Sebastian Bahamonde
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Optimale setpoint condensordruk bij verschillende natte bol temperaturen en
verschillende deellast condities
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Optimal power consumption (TU-student Dimitrios Ntagkras)

The average power savings can be close to 7% per day.
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j— Engineering
for a better
world.

GEA.com
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