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Netiquette

Å Mute yourself to minimize background noise.

Å Use the "raise hand" feature or chat function to indicate 
when you have a question or want to contribute to the 
conversation.

Å Please feel free to write any questions in the chat. 
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Agenda

Time (UTC) Topic Speaker 

12:00-12:05 Opening Remarks Ellen Michel, GIZ Proklima

12:05-12:40

Presentation by MAGNOTHERM

Presentation by Pervormance

Timur Sirman, MAGNOTHERM

Sabine Stein, Pervormance

12:40-13:00 Q&A All participants
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Welcome Remarks

Ellen Michel
GIZ Proklima
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Shifting the cooling  industry  toward  

refrigerant -free alternatives.
Introducing safe, sustainable, and efficient magnetic cooling 

technology for commercial refrigeration and beyond.

Timur Sirman
MAGNOTHERM
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Pioneers of 
Magnetic Cooling

Á Founded in 2019: Headquartered greater area 
Frankfurt/ Germany

Á Spin-off of from world-leading research group in 
Magnetocalorics at TU Darmstadt

Á Unique expertise in materials science & 
mechanical engineering

Á Extensive IP portfolio

Á Award-winning technology

Á Funded through private and public grants
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Global impact of the 
refrigeration industry

Cooling and Global 
warming, a vicious cycle

Global Warming

Cooling Demand

Trains

Shipping

Cooling

Cooling

1%

3%

10%

7%

Global
Power Consumption

Global
Green House Emissions
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Cooling is the critical bottleneck 
for

ÅMore than 5 billion systems 
in operation already today

ÅDemand will rise 6-fold 
until 2050

ÅLimited availability of 
refrigerants

Comfort

ÅEnergy efficiency of cooling 
systems define POE

Å Increasing energy density 
inside racks

ÅStrong short-term demand

Digital Infrastructure

ÅHigh safety requirements

Å Indoor installations of 
cooling units

ÅHigh margins

Manufacturing

ÅHigh energy costs

ÅHigh maintenance efforts

ÅPressure from regulators

ÅLow availability of 
technicians

Food and Beverage

95% of all systems run on F-Gas refrigerants
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2025
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2025
Ban on F-gases with

GWP > 150 in new

commercial refrigeration

appliances < 40kW

42,9
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21,7
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5,49
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HFC - Maximum Quantity
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2030
Ban on F-gases with

a GWP > 150 in new

refrigeration systems

2032
Ban on servicing

refrigerants with

a GWP > 2500

2040
Ban on F-gases in

new appliances
2050
Complete ban on all

F-gases in Europe!

2029 2032 2035 2038 2041 2044 2047 2049
from 2050
onwards

F-Gas Regulation
Reduction of refrigerants
containing F-gases
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Regulations Safety

R717(Ammonia) 0 GWP

0 GWP

3 GWP

1 GWP

6 GWP

675 GWP

1430 GWP

2088 GWP

3943 GWP

MAGNOTHERM

R1234ze

R744(CO)

R32

R290(Propane)

R134a

R410a

R404a

Envionmentally HarmfulExplosive / Flammable High PressureToxic
HFCMAGNOTHERM HFONatural Refrigerants

Refrigerant Comparison
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Instead, we use Magnetocaloric 
Materials , which heat up when 
magnetised.

Forget 
Refrigerants,
ǿŜ ŘƻƴΩǘ ƴŜŜŘ ǘƘŜƳΦ
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Process Comparison

Gas Compression v Magnetocalorics
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Active Magnetic Regeneration

(Magnetic Cooling Cycle)

1
Magnetisation

The material heats up 

Hot Water Circuit

The heat is transported away by water and 
expelled via a heat exchanger

Demagnetisation

The material cools down, dropping below 
its initial temperature

Cold Water Circuit

A new flow of water absorbs the cold and 
transfers it to the cooling circuit

2

3

4
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Safe

ÁRefrigerant-free cooling system, replacing harmful 
gases with magnetically activated materials

ÁWater based coolant used for cold distribution

Á Inherently safe technology: 

ÁNon-flammable

ÁNon-explosive

ÁNon-toxic
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Sustainable

ÁFree from F-gases and PFAS

Á0 refrigerants means 0 direct global warming 
potential (GWP)

ÁRobust cooling system designed with a cradle to 
cradle (C2C) and circular economy principles
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Efficient

ÁMagnetic forces create no waste thermal energy

ÁBalanced forces in rotational sequence allows the 
recovery of work

ÁCooling cycle efficiency is up to 30% higher than 
compression-based alternatives
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Efficient

ÁMagnetic forces create no waste thermal energy

ÁBalanced forces in rotational sequence allows the 
recovery of work

ÁCooling cycle efficiency is up to 30% higher than 
compression-based alternatives

Recent full-product chamber tests with 
a top loader device recorded 15% 
increase in efficiency.
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Low-Maintenance

ÁSystem falls outside of F-Gas and EN378 regulations, 
removing operator obligations

ÁLow pressure system operating at around 1 bar 
pressure

ÁOil-free cooling system

ÁNo certified professionals required for servicing

ÁCassette style cooling unit, easy access and removal 
for maintenance or replacement
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ECLIPSE

Magnetic Cooling Unit

Magnetic Field 

Magnetocaloric material

System Pressure

Cooling Capacity

Transfer Medium

Dimensions

Cold Water Out

Operating Conditions

Availability

1.25 T

Lathanum-Iron-Silicon (LaFeSi),
Gadolinium (Gd)

~1 bar

Җм ƪ²

Water-alcohol blend

Height: 330 mm
Width: 1280 mm
Depth: 680 mm

Ǖ7°C (minimum 1°C)

25°C ; 60% RH

Standalone chiller or Integrated: (e.g. 
RENIMAG, top loader cabinets, vertical 
cabinets)
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Retail Experience

Á Global sales of POLARIS, our 
first product, and the worlds 
first commercially available 
magnetic cooler.

Á ECLIPSE devices currently under 
active supermarket testing.

Á Collaborations with 
supermarkets, retailers and 
beverage brands. Examples 
include:
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Data Centre /
Server Cooling

Beyond Retail

Pharma /
Medical Cooling

HVAC /
Space Cooling

Industry /
Process Cooling
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High-Capacity Cooling
Future of the Technology

ÁHigh-Capacity Cooling

ÁFeasibility studies and join development 
projects underway

ÁExploration of up to 500kW module capacity

ÁOpening doors to broader application areas 

ÁHydrogen Liquefaction

ÁDedicated office and team in Dresden

ÁHigher magnetic fields

ÁTemperatures down to circa -250°C (20 K)

ÁNovel approach, reducing CAPEX and OPEX



Refrigerant-Free 
Cooling

Timur Sirman

sirman@magnotherm.com

www.magnotherm.com

+49 6151 78039 20
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Active Cooling Textiles

Sabine Stein
Pervormance
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