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How Connected Hydraulics is Revolutionizing Hydrogen Compression
First Combustion Engine ran on hydrogen
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1807
The first wheeled vehicle to be powered 
by an internal combustion engine 
running on hydrogen

De Rivaz engine

https://en.wikipedia.org/wiki/De_Rivaz_engine
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
Hydrogen Center of Competence in California, USA

3



19/04/2024 | © Bosch Rexroth AG 2024. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

How Connected Hydraulics is Revolutionizing Hydrogen Compression
Sustainability @ Bosch
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As the largest automotive 
supplier, we feel responsible to 
contribute to the decarbonization 
of the mobility sector
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
Openness for all technologies

5

We believe in openness 
to technology and that 
hydrogen is needed to 
meet this goal
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
Our strength
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We want to make hydrogen 
successful by using our 
mechanical engineering power
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
Hydrogen Ecosystem
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Storage & DistributionProduction Usage
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
Why to compress the hydrogen?
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Only nuclear energy is higher Density similar to styrofoam 

Source: https://www.energy.gov/eere/fuelcells/increase-your-h2iq
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
What are the challenges?
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Main Requirements

Reliable

Efficient

Scalable

Soft Requirements

Noise

Space

Maintenance

inlet check valve

discharge check valve

sealing

piston cylinder

rod

muscle power
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
How can Connected Hydraulics mastering this challenges?
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 Strong – robustness with hydraulics

 Smart – controllability with software

 Efficient – efficiency with electrics

M

M

Frequency 
Converter

Motion 
Software
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
ServoHydraulic Pump Control
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
TCO Advantage of Connected Hydraulics
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Initial Costs
(OEM)

Product Cost Commissioning Operation

TCO 2 Years

Saving of Energy and 
Cooling

Integrated Functionality, 
Initial oil filling, Plug-and-
Run

Example: Hydrogen Refuelling Station
Compression to 700bar 80kg/h
Valves controlled hydraulics 85kW
Pump controlled hydraulics 23kW
Energy Price $0.25/kWh

Annual savings pump controlled: -73%
10h/day $57k
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
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CytroForce – Technical data
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
CytroCore for Hydrogen – Technical data
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Electric 
Drives

Control
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
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CGV – Technical data
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
Modular Software Platform
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HPU CDC

IPO

AXIS OSCI . . .

H4U.app CDC
Compressor Drive Control for Hydrogen

Operation mode control
Operation limits calculation ✓

Supported functions
Start-Up, cooling & monitoring ✓

Kinetic Buffering ✓

Model-based Actual Value Generation ✓

Compressor Actuator ✓

HPU Extension ✓
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
Digital Service to reduce downtime and optimize maintenance
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OscilloscopeDashboard
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
New Generation of CryoPumps
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How Connected Hydraulics is Revolutionizing Hydrogen Compression
New Generation of CryoPumps
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New generation of CryoPumps

fill a heavy duty truck in 10min

No need for storage banks

LH2

GH2 (900bar)

GH2 (700bar)

GH2 (400bar)Pump Valve

Storage Bank – Fill Control by Valve

LH2 Pump

Direct Fill – Fill Control by Pump

700bar

700bar



19/04/2024 | © Bosch Rexroth AG 2024. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

How Connected Hydraulics is Revolutionizing Hydrogen Compression
Summary
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Benefits
With our Connected Hydraulics technology 
and experience, we enable YOU to make 
your refueling station more economic.

H2 Community

Let’s together make hydrogen successful 

Connected Hydraulic Portfolio
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PRESS 
INFO
Distributing and refueling 
hydrogen more economically

WEBSITE
Hydrogen @ Bosch Rexroth

VIDEO
Efficient solution for the 
compression of hydrogen

VIDEO
Innovative solutions for 
hydrogen refueling stations

How Connected Hydraulics is Revolutionizing Hydrogen Compression
Further Information

25

CONTACT
Andreas Günder
Director Hydrogen 
Center of Competence

https://www.boschrexroth.com/en/gb/industries/hydrogen/
https://www.youtube.com/watch?v=JSNbccAfi9M
https://www.youtube.com/watch?v=b84Ef9gZ7_A
https://www.boschrexroth.com/en/at/company/press/max-compression-with-hydraulics-from-bosch-rexroth-11713.html
https://www.linkedin.com/in/andreas-g%C3%BCnder-a0882817a/
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Hydrogen (H2) Workshop
H2 Community & Ausblick Hannovermesse
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Let us work together and make hydrogen successful 

Hall 6 - Booth D26


	Foliennummer 1
	First Combustion Engine ran on hydrogen
	Hydrogen Center of Competence in California, USA
	Sustainability @ Bosch
	Openness for all technologies
	Our strength
	Hydrogen Ecosystem
	Why to compress the hydrogen?
	Hydrogen Refueling
	What are the challenges?
	How can Connected Hydraulics mastering this challenges?
	ServoHydraulic Pump Control
	TCO Advantage of Connected Hydraulics
	CytroForce – Technical data
	CytroForce – How it works
	CytroCore for Hydrogen – Technical data
	CGV – Technical data
	CytroCore for Hydrogen – How it works
	Modular Software Platform
	Digital Service to reduce downtime and optimize maintenance
	New Generation of CryoPumps
	New Generation of CryoPumps
	Summary
	Foliennummer 24
	Further Information
	H2 Community & Ausblick Hannovermesse



