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Global CO2 emission
Pathway to net zero

A Roadmap for the Global Energy Sector

Key milestones in the pathway to net zero
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2035: Most installation needs to be best

2025

2030
No new sales of
fossil fuel boilers iversal energy access

2021

No new unabated
coal plants approved
for development

No new oil and gas
fields approved for
development; no
new coal mines or
mine extensions

60% of global ca
sales are electric

Most new clean
technologies in
heavy industry
demonstrated
at scale

1020 GW annual solar
and wind additions

Phase-out of
unabated coal in
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2035

Most appliances and
cooling systems sold
are best in class

50% of heavy truck
sales are electric

No new ICE car sales

All industrial
electric motor sales
are best in class

Overall net-zero
emissions electricity
in advanced

50% of existing
buildings retrofitted
to zero-carbon-ready
levels

50% of fuels used
in aviation are

low-emissions More than 85%

of buildings are

Around 90% of zero-carbon-ready
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2020 2025 2030 2040 2045 2050
150 Mt low-carbon hydrogen 435 Mt low-carbon hydrogen
850 GW electrolysers 3 000 GW electrolysers
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GEA Ammonia Heat Pump Portfolio

Temperature —

Capacity Application
Diagram

100

RedGenium RedAstrum Blu-Red Fusion Custom unit
zz Standard reciprocating Standard screw Standard chiller plus Customized recip. and
%;O compressor heat pump compressor heat pump heat pump combination screw heat pumps
75 = 11 types = 7 types =  multiple types = all compressors
70 = upto+95°C = upto+85°C = upto+95-°C = upto+95°C
o = 150 - 2,500 kW = 500 - 3,000 kW = 500 - 2,500 kW = 250 - 10,000 kW
Highlights: Highlights: Highlights: Highlights:
jo , , . . o . ~ > highest supply > low footprint » combined cooling > widest application
100 250 500 1000 2000 3000 5000  1000C temperatures > high differential and heating range
HEATING CAPACITY (kW) > best-in-class pressures > highest efficiency > up to highest capa-
efficiency > large heat source > unique flexibility: cities
. lowest energy to heat sink tempe- full cooling and > many flexible de-
The highlighted area shows the range of supply > ; : : : ,
temperatures for the heating demand and the consumption rature lifts Eeat!ng, reguc;ﬁ?l fg%gr?gd t?gr?;'gu'
heating capacity at ambient heat source level. > lowest total costs eating and chiller- p

only modes possible




Blu — Red Fusion
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8,000 ... 20,000 kg
total weight

80 ... 99 dBA
sound pressure level

22 ... 165 kg
NH; refrigerant charge

700 — 3500 kW
Heating duty

Upto 95°C
Heating water




Heat Exchanger Overview

Heat extraction from heat source is the main driver to differentiate between standard & bespoke

Warm waste
Process cooling water, deep

Data center / ground source geothermal River water Sea water Sewage water Air

N

Plate and Shell Plate and frame Shell and tube Falling film Dry air
Spray evaporator cooler

Standard heat pumps

Alternative is indirect cooling with intermediate water/glycol circuit, or compressor package sales only



Focus on ammonia

Chilled water inlet
Chilled water outlet
Cooling duty
Heating water in
Heating water out
Heating duty
Heating COP
Refrigerant charge
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REDGENIUM R1234ze
HEAT PUMP
15°C 15°C
10°C 10°C
553 kW 494 kW
45°C 45°C
65°C 65°C
700 kW 701 kW

4.06 3.31

41 kg\ / 140 kg

20% difference

Heat output [kW]
Electrical input [kW]

COP

30 -40%
difference

\

10 20 30 40 50

Partload [%0]




Case studies
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CASE 1 - Gateshead, District Heating

Heat Source: Underground mine water

Heat pump specification

Hea
» 5°C
" 3

Buildings are connected Heat pump
with a heat network boosts the
temperature

= Filtered mine water.

= 140 m3/h at 15°C ground source water
= 4000 kW heat source

= 2100 kW of absorbed power. |
*4 x GEA screw compressors 2 low stage and 2 high stage

= 6000 kW of heating duty — heating district water from +65°C to 80°C with a design
COP of 3.0

G=A



CASE 1 - Gateshead, District Heating

Heat Source: Underground mine water

= Start-up: September 2022




CASE 2 - Swaffham, District Heating

Heat Source: Air / ground source water

2000 kW heat pump duty

=2 x 750 KW ground source heat pump
= Closed ground loop piles
= 8°C water/glycol
= Heating network: 55°C to 75°C
* [n summertime heat network can be reduced to 65°C

=1 x 500 KW air source heat pump
= 4 aircoolers (-5°C to +25°C)
» Low loss defrost system
= Heating network: 55°C to 75°C
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Heating COP: 2.5-3.5



CASE 2 - Swaffham, District Heatlng

Heat Source: Air / ground source water

= Start-up: August 2022
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contact
Information

Kenneth Hoffmann s

Kenneth.Hoffmann@gea.com

Heat pump application manager

GEA.com/heat-to-cool

CONTACT OUR HEAT PUMP EXPERTS

Using heat pumps to cool our warming planet

THE BAR FOR
D HEAT PUMPS TO +95

GEA SOLUTIONS
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