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Cooled-by-ZutaCore

The future needs innovative
cooling solutions
Driving the liquid cooling market
Researchers predict that the global market for liquid cooling will grow by
around 13.2%1 each year between now and 2025, driven by the exceptionally
fast and powerful IT infrastructures of High Density Computing (HDC).
They provide the basis for handling the exponential growth in data volumes
produced by every company at an ever-faster pace.
From smart homes, streaming services and self-driving cars to online banking
and medical diagnoses, almost no facet of life remains unconnected.
At the same time, companies are digitalising entire value chains: Cloud and
edge platforms, artificial intelligence, machine learning and predictive
maintenance are all highly data-intensive processes. The Internet of Things
is evolving into the Internet of Everything.
Everything rests on growing processor performance, greater packaging
densities in data centres and above all, increased energy demand.
This energy, in turn, is transformed into heat which creates a need for
ever more powerful climate control solutions. Particularly in the high-end
performance range such as HDC, conventional air-cooled systems are
already approaching their natural limitations, in terms of physical capacity,
sustainability and cost efficiency.

By 2025, some

34,200,000,000

devices worldwide will be connected to the IoT 2

1 https://www.88energie.de/fluessigkeitskuehlung-marktgroesse-anteil-globalerbericht-2025-1907087.html
2 IoT Analytics, „State of the IoT 2018: Number of IoT devices now at 7B – Market accelerating“,
Market Update Knud Lasse Lueth August 2018
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Direct Chip Cooling: the solution
for high-density computing
Targeted cooling to address hot spots
80 percent of all data centres are currently still air-cooled, despite the fact
that water/refrigerant is capable of transporting far more heat than air.
A new mindset is needed to devise future-proof cooling solutions that can
cost-effectively and sustainably handle rising temperatures in data centres:
Key drivers such as artificial intelligence (AI) and machine learning are placing
ever greater demands on server processors, which are continuously upgraded
to handle ever greater thermal loads per cm². As a result, conventional air
cooling is fast approaching its limitations.
In a strategic partnership, Rittal and ZutaCoreTM, specialists in two-phase Direct
Chip Cooling, have devised the first Rittal High Density Cooled-by-ZutaCore
solutions to tackle these challenges. Two-phase Direct Chip Cooling uses
latent energy in the refrigerant to cool the microchips, making it possible to
dissipate high thermal loads while maintaining a constant temperature level.

ZutaCoreTM is a powerful partner with wide-ranging expertise in the field of
processor and liquid cooling. By combining highly efficient Direct Chip Cooling
technology with our modular, scalable IT rack and cooling systems, we help
our customers to future-proof their business and expand in line with dynamic
market requirements.
Dr. Thomas Steffen, Managing Director
Research and Development at Rittal
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The principle of
two-phase Direct Chip Cooling
Using latent energy to cool microchips
Two-phase Direct Chip Cooling uses the latent energy in the refrigerant to
cool the microchips. The refrigerant is transported in purpose-designed
heat sinks (enhanced nucleation evaporators, or ENEs) positioned directly
adjacent to the microchips. The heat from the microchips is emitted to the
refrigerant, which evaporates at a consistent temperature. The manifold
channel routes the gaseous refrigerant to an air- or water-cooled heat
exchanger, where it condenses again. After condensing it is returned to
the servers via the manifold channel. All server heat sinks are connected
in parallel. One or more pumps maintain the supply pressure and fill all
heat sinks with refrigerant.

How the cooling circuit works:

Steam line

Temperature control

Pressure monitoring

Pump controller

Heat exchanger
(air- or water-cooled)

Heat sink (ENE)
Liquid line

Pump

Condensation control
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Pressure monitoring

Microchip

Benefits of
two-phase Direct Chip Cooling
Maximum cooling output in a confined space
Two-phase Direct Chip Cooling allows microchips with very high thermal
loads to be cooled in a small space – a future-proof solution for cooling
the latest generation of processors. It ensures the super-efficient operation
of data centres with a higher server air inlet temperature and supports
year-round free cooling.

35 °C

40 °C

47 °C

Temperature in the data centre
with Direct Chip Cooling

Unlike conventional air cooling,
two-phase Direct Chip Cooling
supports higher ambient temperatures in the data centre, offering
both environmental and financial
advantages.

25 °C

37 °C

Temperature in the data centre
with air cooling only

The benefits for you:
◾ Novec™ 7000 refrigerant is not electrically conductive,
so there is no damage to your IT in the event of a leak
◾ A high level of energy absorption with a constant
refrigerant temperature
◾ A small pump and minimal flow rate
(maximum cooling flow 1.8 l/h at 100 watts)
◾ Small pipe cross-sections on the “liquid side”
◾ Constant temperature throughout the entire CPU
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Principal components:
Heat sink
Pillars of the waterless cooling system

More than

55 kW

heat dissipation
per rack
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Heat sink
The heat sinks (enhanced nucleation evaporators, or ENEs) are manufactured
in sizes to match the various base/plinths and positioned directly on the
microchips. The liquid refrigerant NovecTM 7000 is delivered on demand, i.e.
depending on the heat dissipation of the microchips at any given time.
It is returned in a gaseous state via the manifold channel.

Principal components:
Manifold channel and condenser unit

Manifold channel
The manifold channel serves as the interface between
servers and heat exchangers. The liquid Novec™ 7000
is transported to each server via quick-release fasteners.
From there, the gaseous Novec™ 7000 is transported to
the heat exchanger. Quick-release fasteners are likewise
used at the server end, so that servers can be replaced
quickly if the need arises.

Condenser unit
The condenser unit has an air- or water-cooled heat
exchanger on which the gaseous refrigerant condenses.
Depending on the product design, the heat exchanger
together with the fans, pumps and controller is housed
in an enclosure as a 19" rack mount, or in the rear door
of the rack or in a door-mounted enclosure.

Two-phase Direct Chip Cooling uses latent energy in the refrigerant
to cool the microchips, thereby enabling a high level of energy absorption
at a constant temperature.
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Air- or water-cooled condenser unit
in a 19" enclosure
Designs tailored to every environment
The thermal recovery unit (heat rejection unit, or HRU) is housed in the server
rack as a rack-mounted enclosure and is available in two options, which differ
primarily in the way the heat exchanger is cooled: The HRU Air is equipped
with an air-cooled heat exchanger, while the HRU water is equipped with
a water-cooled heat exchanger. The installation also includes the pumps, fans,
buffer store and a monitoring and control unit. The choice of variant and its
location is determined primarily by the existing infrastructure.

HyperCool™ 6 U HRU Air Heat Rejection Unit (HRU)

HyperCool™ 2 U HRU Air Heat Rejection Unit (HRU)

Design
◾ 19" rack mountable unit with a 6 U height
◾ Supports up to 20 kW rack power
at 27 °C air inlet temperature
◾ Refrigerant Novec™ 7000, non conductive
◾ Low pressure (3 bar) heat rejection cycle
◾ N+1 redundancy for pumps and fans
◾ Working temperature range 2–65 °C
◾ Voltage 230 VAC (120 VAC by special order),
50/60 Hz, N+1 phase redundancy
◾ Rated power input < 2000 W
◾ RJ 45-based TCP/IT communication

Design
◾ 19" rack mountable unit with a 2 U height
◾ Support up to 55 kW rack power
at W3 32 °C water inlet temperature
◾ Refrigerant Novec™ 7000, non conductive
◾ Low pressure (3 bar) heat rejection cycle.
◾ N+1 redundancy for pumps
◾ Working temperature range 2–65 °C
◾ Voltage range 120–220 VAC, 50/60 Hz, N+1 phase
redundancy, (120 VAC by special order)
◾ Rated power input < 400 W
◾ RJ 45-based TCP/IT communication
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... or as a rear door
The space-saving rear door solution
A space-saving solution designed especially for retro-fitting into existing
data centres: The Rear Door Air (RDA) and RDA compact replace the rear
door in the IT server enclosure or are externally mounted onto the rear door.
An air-cooled heat exchanger, pumps, a buffer store, fans and a monitoring
and control system are also integrated.

Rear Door Air

Rear Door Air compact

Design
◾ Rear door for IT server rack
◾ Cooling output for CPUs: ~32 kW, at a heat
exchanger air inlet temperature of 35 °C;
all other components are air-cooled
◾ Cooling medium Novec™ 7000,
not electrically conductive
◾ Monitoring and control via display or via network
◾ N+1 redundancy for pumps and fans
◾ Voltage range 200–240/~/50/60 Hz
◾ Rated power input < 2000 W
◾ Communication protocols: OPC-UA; SNMPv1;
SNMPv2c; SNMPv3; Modbus/TCP; TCP/IPv4;
TCP/IPv6; Radius; Telnet; SSH; FTP; SFTP; HTTP;
HTTPS; NTP; DHCP; DNS; SMTP; Syslog; LDAP

Design
◾ Door mounting unit for IT server racks with
integral manifold channel
◾ Dimensioned for attaching to the left-hand leaf
of the divided rear door in the VX IT server rack.
◾ Cooling output for CPUs: ~8 kW, at a heat
exchanger air inlet temperature of 35 °C;
all other components are air-cooled
◾ Cooling medium Novec™ 7000,
not electrically conductive
◾ Monitoring and control via display or via network
◾ N+1 redundancy for fans
◾ Voltage range 200–240/~/50/60 Hz
◾ Rated power input < 550 W
◾ Communication protocols: OPC-UA; SNMPv1;
SNMPv2c; SNMPv3; Modbus/TCP; TCP/IPv4;
TCP/IPv6; Radius; Telnet; SSH; FTP; SFTP; HTTP;
HTTPS; NTP; DHCP; DNS; SMTP; Syslog; LDAP
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The IT infrastructures of the future
will be well-cooled
VX IT with two-phase cooling solution
Whether it is a network rack in a corridor distributor or a server rack in an
edge, cloud or hyperscale data centre, the VX IT is your go-to server rack for
all modern IT infrastructures. It is based on a modular concept that can be
assembled quickly and easily to suit the operator’s individual requirements,
thanks to a practical configurator. It also forms the basis for RiMatrix Next
Generation – the next generation of our popular Rittal IT system, now with
numerous innovative new products and features.
Such a high-performing IT rack needs an equivalent cooling solution. Rittal
High Density Cooled-by-ZutaCore has been carefully designed for optimum
interaction with the VX IT. Whether you opt for the Heat Rejection Unit for air
or water, the Rear Door Air or the Rear Door Air compact, all product solutions
are compatible with the VX IT server rack and optimised for integration.

The benefits for you:
◾ Consistent focus on your
requirements: Modular system
with configurator
◾ Matching modules:
Part of the RiMatrix NG system
◾ Integral future-proofing:
Continuously revised and improved

VX IT network and server rack
A forward-looking solution for current and future network
and server requirements – the VX IT and Rittal High Density
Cooled-by-ZutaCore
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Precision-engineered
to global standards
Two-phase cooling in the OCP rack
Highly standardised DC architectures and 21" racks in the design of the
Open Compute Project (OCP) are fast becoming the energy-efficient best
practice in hyperscale data centres. With the OCP rack, Rittal delivers
innovative technology to the OCP community and state-of-the-art data
centres. Thanks to its 21" standard and 600 mm width, the OCP rack
offers a standard-compliant design while maximising packaging density and
space utilisation. It may be populated with special OCP servers operating
on a 12 V or (in future) 48 V DC supply voltage.

If you want to stay
dynamic, combine our
adaptable IT rack and
cooling systems with
powerful Direct Chip
Cooling technology.
Dr. Steffen, Managing Director
Research and Development at Rittal

OCP rack with HRU Air and Rear Door Air
The innovative two-phase cooling solution is
OCP-compliant and optimised for use in both
standard and high-density data centres.

As well as being compatible with the servers and power supply, the Rittal High
Density Cooled-by-ZutaCore is also seamlessly compatible with the open
OCP architecture: The OCP rack is extended with a heat exchanger fitted in
place of the rear door. This compact, easily implemented rear door solution
is achieved without modifying the existing data centre infrastructure. Its OCP
compatibility makes this a sustainable cooling solution in two respects:
Firstly, the ultimate objective of OCP is to reduce energy consumption and
environmental pollution; and secondly, the cooling system itself is particularly
energy-efficient.
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Enclosures
Power Distribution
Climate Control
IT Infrastructure
Software & Services

You can find the contact details of all
Rittal companies throughout the world here.

www.rittal.com/contact
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