
D r .  J e n s  S t r u c k m e i e r

C l o u d & H e a t  T e c h n o l o g i e s

SUSTAINABLE DATACENTER

xx.xx.20xx

C l o u d & H e a t  T e c h n o l o g i e s  @  W O R K S H O P  S U S T A I N A B L I I T Y  M E I N E R Z H A G E N

D r .  J e n s  S t r u c k m e i e r



D r .  J e n s  S t r u c k m e i e r

C l o u d & H e a t  T e c h n o l o g i e s

MODULAR SUSTAINABLE DATACENTER

xx.xx.20xx

C l o u d & H e a t  T e c h n o l o g i e s  @  W O R K S H O P  S U S T A I N A B L I I T Y  M E I N E R Z H A G E N

D r .  J e n s  S t r u c k m e i e r



3

WHAT TO EXPECT

1) Cloud&Heat in a Nutshell

2) 3 Big Challenges

3) Motivation Heat Recovery : Exergy

4) Good Practice Use Cases

5) Energy Efficient Brain Inspired Computing 
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CLOUD&HEAT IN NUMBERS
WHO WE ARE

P r o v i d e r s  o f  e n e r g y - e f f i c i e n t  a n d  s a f e  I T  I n f r a s t r u c t u r e

Dresden, Frankfurt

San Francisco, Madrid

4
LOCATIONS

with 4 founders

EMPLOYEES

Germany, France, India, Spain, 

UK, Syria, Poland, Finland

9
NATIONALITIES

Installed IT capacity

Deployments in Germany, Sweden, 

Norway and Japan

9.4
MW

101
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LOCATIONS OF CLOUD&HEAT
AND OUR PARTNERS

WHO WE ARE

Cloud&Heat
San Francisco, USA

Cloud&Heat
Córdoba, Argentina

Cloud&Heat
Dresden, Germany

Inabata & Co., Ltd.
Osaka, Japan

Gulf Computer Support Systems
Dubai, U.A.E.

Envirotech Solutions
Hovden, Norway



AWARD
WINNING 
TECHNOLOGY

WHO WE ARE

Cloud&Heat has won an array of awards, 

including the German Data Center Prize 

(on no less than three occasions) and the 

2019 Tech Tour Innovation Award.



S E E  A L S O  P R O F .  A N D R E W  G R I M S H A W ‘ S T A L K  O N  E N E R G Y E F F I C I E N T S C H E D U L I N G  

OUR VISION IS TO ESTABLISH AND OPERATE SECURE 
AND ENERGY-EFFICIENT DIGITAL INFRASTRUCTURES
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OUR SOLUTIONS
ONE-STOP SHOP
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TODAY'S CHALLENGES AND OPPORTUNITIES
USAGE OF DEEP LEARNING
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3 BIG CHALLENGES
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3 BIG CHALLENGES
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GROWTH IN DIGITALIZATION
MARKET SIZE OF APPLICATIONS
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GROWTH IN ENERGY CONSUMPTION
RISING DEMAND OF ENERGY FOR DATA CENTERS

Source: Nature 561, 2 September 2018, How to stop data centres from gobbling up the world’s electricity
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ENERGY CONSUMPTION IN GERMANY
MAJORITY OF END ENERGY CONUMPTION IN HOUSHOLDS IS HEAT DEMAND

WORLDWIDE

GERMANY



DR. JENS STRUCKMEIER

HEAT DENSITY CPU

Intel Xeon E5-2699 v4: 7,2 Milliarden 
Transistoren, bis 22Kerne: 

456 mm2, tdp: 145W

Induktionsherd: 18cm Durchmesser,  
2000W
8 Watt pro Quadratzentimeter



DR. JENS STRUCKMEIER

Intel Xeon E5-2699 v4: 7,2 Milliarden 
Transistoren, bis 22Kerne: 

456 mm2, tdp: 145W
31 Watt pro Quadratzentimeter

Induktionsherd: 18cm Durchmesser,  
2000W
8 Watt pro Quadratzentimeter

4x higher than my heat stove

HEAT DENSITY CPU
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DIRECT HOT WATER COOLING
CAPTURING >95% OF THE EMITTED HEAT

Source: www.megware.com
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DIRECT HOT WATER COOLING
CAPTURING >95% OF THE EMITTED HEAT

MAINBOARD

UP TO 55 °C

RAM CPU

UP TO 60 °C

RAM

Source: www.megware.com
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DIRECT HOT WATER COOLING
HYDRAULIC SCHEME
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WATER-COOLED DATA CENTERS
WASTE HEAT UTILIZATION
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WHY CLOUD&HEAT?
SAVINGS WITH CLOUD&HEAT

Source: Borderstep, 2018
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WATER-COOLED SERVERS
MORE AND MORE HARDWARE MANUFACTURERS RELY ON WATER -COOLING

MEGWARE SLIDESX

DELL POWEREDGE C6420 LENOVO THINKSYSTEM SD650

FUJITSU PRIMERGY CX2570
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WATER-COOLED SERVERS
OWN DEVELOPMENT

THOMAS KRENN RI2208-LCS

TRADEDX 5211

RADEON RX470

NVIDIA RTX SERVER
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CUSTOMIZED COOLING KITS
NVIDIA RTX SERVER ASSEMBLY

Water distribution bar 

Equal coolant supply for 
each blade

Blind mate 
quick 
connectors 
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▶ 10 U

▶ 2 Intel Xeon CPUs (up to 205 W)

▶ 16 GPUs V100 SXM3 (350 W)

▶ almost all components water-cooled

CUSTOMIZED COOLING KIT
SUPERMICRO SUPERSERVER 9029GP-TNVRT
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▶ 1 MW Electricity = 1 MW Heat Output

▶ Typical output warm air temperature

of a classical datacenter 30-35°C

-> useless -> Chilled water needed to cool it back down

▶Output temperature of hot liquid cooling 50°C, 55°C or 60°C

(customized processors (i.e. mining chips) up to 80°C)

▶Higher exergy -> Higher value of heat

(many usages i.e. heat reusage, free cooling (even at extreme outside temperatures) driving

of adsorption chiller, salt water desilignation))

ENERGY VS. EXERGY
WHY TEMPERATURE MATTERS

Cooling Towers at Google's Data Center in The Dalles, Oregon
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DATA CENTER CONTAINER
WATER-COOLED AND NEARLY SILENT
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DATA CENTER CONTAINER
HIGH DENSITY AND HIGH PERFORMANCE
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USE CASE: WALLOTSTRASSE
TECHNICAL DATA:

GOAL:

industry: utility

products: energy, water, gas

year: 2014

CUSTOMER:

60 kW
IT power

20
Server racks Datasafe

6000 m²
Living area

56
Housing units in Dresden

▶ waste heat utilization of up to 110.000 kWh/a
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USE CASE: WALLOTSTRASSE
TECHNICAL DATA:

The energy efficient set up of the data centres allow Cloud&Heat to achieve the
lowest power usage effectiveness (PUE3) worldwide with 1,024.
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USE CASE: EUROTHEUM FRANKFURT

TECHNICAL DATA:

▶ modernization of older data center and waste heat

reusage for gastronomy and hotel

GOAL:

industry: financials

products: asset management

year: 2017

CUSTOMER:

€ 65,000
Saved heating costs up to

€ 189,000
Saved cooling costs up to

400 kW
IT power up to

413 m²
Area up to

Link: virtual tour

https://www.youtube.com/watch?v=cLV9xx7a0XQ
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PUE old = 1,92
▶ completely air-cooled

▶ use of chillers

PUE new = 1,27
▶ direct water cooling

▶ heat reusage for hotel and gastronomy

▶ free cooling

USE CASE: EUROTHEUM
ENERGY-EFFICIENT DATA CENTER IN FRANKFURT
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USE CASE: DEUTSCHE TELEKOM BONN

TECHNICAL DATA:

▶ installation of a sustainable gaming cloud

GOAL:

industry: telecommunication

products: technical networks

year: 2020

CUSTOMER:

€ 1832
Saved heating costs

€ 2977
Saved cooling costs

10 kW
IT power up to

10
Nodes
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USE CASE: DATA CENTER CONTAINER VATTENFALL

TECHNICAL DATA:

▶ installation of a new business model for utility, integration

of heat into district heating

GOAL:

industry: utility

products: energy

year: 2020

CUSTOMER:

4
Racks per container

63°C
Internal temperatures up to

275 kW
IT power per container up to

2
Containers
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NEW WAYS OF DATACENTER  
JOIN US AND BECOME PARTNER IN EXOPLORING NEWEST ENVIRONMENTS
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NEW WAYS OF DATACENTER  
NEXT GENERATION AI INFRASTRUCTURE

Our approach to next generation projects

- We integrate state-of-the-art and emerging technologies to provide first-
in-class solutions that suit the customer’s needs

- We seek long-lasting partnerships to combine components into 
innovative solutions

- We contribute our direct water cooling technology to optimize the 
energy efficiency of the resulting solutions

Key partnerships
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NEXT GENERATION AI INFRASTRUCTURE
SPINNAKER 2:  THE WORLDS ‘  LARGEST NEUROMORPHIC SUPERCOMPUTER

Some SpiNNaker2 Applications i.e.:

• Real time AI for robotics

• Smart Farming

• Personalized drug discovery

• Automotive Radar processing

• Logistics/optimization for Industry 4.0

• Ultra energy efficient language models

• Large-scale real-time AI (1014 params)



OUR CONSORTIUM
WAIYS‘S COMPETITIVE ADVANTAGE
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Director Strategy & Business 

Development Middle East and Asia 
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TEAM

Prof Dr Steve Furber, CBE, FRS

+44  (0) 161 275 6129

steve.furber@m anchester.ac.uk

Professor at University of Manchester

Dr Andreas Hantsch

Senior Technology Advisor at C&H

+49 160 70 40 412

andreas.hantsch@cloudandheat.com

Prof Dr Christian Mayr

+4 9 351  463 42392

christian.m ayr@tu-dresden.de

Professor at Technische Universität Dresden

Mike Davies

Director, Neuromorphic Computing Lab at 
Intel Corporation

m ike.davies@intel.com

Location: Dubai, UAE

Location: Dresden, Germ any Location: Dresden, Germ any

Location: Dresden, Germ any

Location: Manchester, UK

Location: Santa Clara, CA, USA 
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▶ 8 U

▶ 10 GPU nodes

▶ up to 10 kW

▶milled heat sinks for CPU and GPU

▶ blind-mate hydraulic quick-connectors

CUSTOMIZED COOLING KIT
NVIDIA RTX SERVER
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CUSTOMIZED COOLING KITS
NVIDIA RTX SERVER

Blind-mate hydraulic 
quick-connectors

Water cooled CPU and 
voltage regulation modules

Water cooled GPU nodes
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▶ 2 U

▶ 1 CPU

▶ almost all components water-cooled, only

therefore minimal fan speed needed (for

cooling storage components)

▶ heat sinks out of copper by C&H designed 

3D printing

▶ CPU heat sinks by EK Water Blocks

CUSTOMIZED COOLING KIT
TRADEDX R5211
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▶ 2 U

▶ 2 XEON Cascade Lake CPUs 

▶ almost all components water-cooled, only

therefore minimal fan speed needed (for

cooling storage components)

▶ heat sinks out of copper by C&H designed 

3D printing

▶ CPU heat sinks by EK Water Blocks

CUSTOMIZED COOLING KIT
THOMAS KRENN RI2208-LCS
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DATA CENTER CONTAINER
HYDRAULIC SCHEME

Heat Sink

Container

...

M M M MM M M M M MM

       Block diagram

     Project REBF001

Cloud&Heat Technologies GmbH
Date: 27.09.2019 / Draft: A.Weisemann

25 °C 17 °C

20 °C

30 °C

Heat output: Up to 350 kW , 
Variable IT load 

Heat Exchanger, Δp = 0,25 bar at 44 m³/h
A = 39 m²
K = 3200 W/m²K (for 20/28 °C and 17/25 °C)

28 °C

If possible: Use as 
control parameter for 
external cycle

M

We could provide 0-10 V or 4-20 mA 
from our PLC for external pump or 
valve to achieve 20°C internal return 
temperature

Flange DN 100

<
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DATA CENTER CONTAINER
FLOOR PLAN

hydraulic drive warm aisle

cold aisle

rack

side cooler

heat exchanger

heat pump

switchboard and 
automation cabinet
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▶ Apartments are provided with warm water and 

heating energy via the hot water cooling technology 

in Dresden

USE CASE: WALLOTSTRASSE

1:

HYDRAULIC SCHEME

▶ Heating of the complex using waste heat

2:

industry: utility

products: energy, water, gas

year: 2014

CUSTOMER:
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USE CASE: EUROTHEUM
FLOOR PLAN

data center
2nd expansion state
(3rd: basement)

data center
1st expansion
state

water cooling

cooling technology
2
& free cooling

7th floor

area: 415 m²

IT operations

cooling technology 1

UPS

conference room
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USE CASE: EUROTHEUM
HYDRAULIC SCHEME

▶ → additional coolers by exceedance of 

certain return flow temperatures

1. heat emission to heating system by heat 

exchanger (if return flow temperature 

<55°C)

2. 100% year-round free cooling because of 

high system temperatures (60/50°C) via 

dry cooler or ventilations system

3. usage of existing cooling system if 

necessary when modification for further 

redundancy (n+1)

▶ fail safe option: usage of emergency 

cooler on top of rack (air conditioning in 

room necessary)

HEATING

1) 2)

3)
COOLING

FREE COOLING

TO SERVERS

60°C 40-55°C
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USE CASE: DEUTSCHE TELEKOM BONN
INITIAL STATE: AIR COOLING

branch: telecommunication

products: technical networks

year: 2020

CUSTOMER:
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USE CASE: DEUTSCHE TELEKOM BONN
ENERGY SAVINGS WITH HOT WATER COOLING


