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Heating buildings with
data centres
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Greenest Computing
worldwide'

PUE 1.014

C&H Hot water cooled
Servers
and Datacenters




The Internet in 5 Years







TOd ay : 3 O/O of global electricity for Data

in 10 years: 15%



Classical Datacenter
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C&H in Buildings

Cloud&Heat Server

Pufferspeicher fiir Heizung +
Warmwasseraufbereitung

Luft/Wasser Warmepumpe
Zuluftsystem®
Abluftsystem”®

Zuluft Cloud&Heat Server
Abluft Cloud&Heat Server
Zuluft Warmepumpe
Abluft Warmepumpe

Vorlauf Heizung

Rucklauf Heizung
Warmwasser®®

Zulauf Frischwasser

Heizungssystem

Zapfstellen Warmwasser
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Photoveltaik (optional)

*Anmerkund: auch als kontrollierte Wohnraum-
[aftung mit Warmegewinnung oder z. B, Tief-
garagensntiiftung ausfihrbar

* entsprechend den Richtlinien  DVGW-Arbeitsblatt W 551"

CLOUD&HEAT



We use water to cool our servers. This is far
more efficient than conventional air
conditioning.

We use the server’s heat to heat buildings.

We use the customer’s buildings which
already exist.
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( Vorlaut Heizung




C&H DATACENTER in a BOX Savings

90% less cooling costs up to 97% less heating costs

In total
23.-415 kWh per Rack per year
2.819 € and 8 tons (0,

per MW Datacenter
10.-040.000 kWh
1.250.000 € and 18.000 tons (0,

6.160.000 kW/h 2.240 t CO, 1.300.000 € energy costs



Green Power in -> Green Heat out
Waste Heat into Revenue

1 MW
0.9 MW

55°C-60°C

40°C-50°C

Direct hot water
liquid cooling

Low Temp Heating Systems

90% Waste Energy Reusage WITHOUT HEATPUMP
(most cost & energy efficient)



Green Power in -> Green Heat out
Waste Heat into Revenue

1.2 MW 1 MW

Direct hot wate
! liquid cooling

0.2 MW

30°C-55°C

100% Waste Energy Reusage WITH HEATPUMP
(more common solution)
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Good Practice Example Mantsala, Finland
Air Cooled Datacenter

Air cooled data center with heat recovery

Fresh air / :' :;t:d ar
— COMPUTER
ROOMS
000} |000(|000 HEAT PUMP
HHH Hgg Hgg Heat to remote High COP
network +85 ¢ Cooled liquid

REMOTE HEAT c

Network =2 Wl Warm liquid + 35¢

00 000 [90p vaoc

000| (ooo| jooo © Yandex DataCenter Mantsala 2015

Best Practice for air cooled DC é new generation water cooled



50% more efficient than Yandex DC

CLOUD&HEAT

m vdt3n  Sranffurter Allgemeine  Slate

ZEITUNG FUR DEUTSCHLAND
we love technology !

MY  piEewer



http://bit.ly/1UGa0cC
http://bit.ly/1UGa0cC
http://www.chip.de/news/Cloud-Heat-Server-als-Gratis-Heizung-nutzen_74241881.html
http://www.chip.de/news/Cloud-Heat-Server-als-Gratis-Heizung-nutzen_74241881.html
http://t3n.de/news/cloud-and-heat-server-heizung-578605
http://t3n.de/news/cloud-and-heat-server-heizung-578605
http://www.welt.de/print/die_welt/debatte/article134442792/Cloud-
http://www.welt.de/print/die_welt/debatte/article134442792/Cloud-
http://energymanagermagazine.co.uk/it-infrastructure-cost-saving-energy-efficiency-cloudheats-trendsetting-concept/
http://energymanagermagazine.co.uk/it-infrastructure-cost-saving-energy-efficiency-cloudheats-trendsetting-concept/
http://slate.me/1wqPIGi
http://slate.me/1wqPIGi

1 MW Cloud&Heat datacenter
50% more efficient than Yandex DC

Redundant Pumps
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Heat Exchanger




Since 2011, more than 15 locations went live, with more than 100 high-tech, water-cooled
server cabinets in operation.
We have an excess demand for the heating system. More than 1000 requests in 2015 from

potential customers

« We offer new products/solutions for the
prospective distributed energy storage)
« We provide the future distributed

etc.)

(heating systems, energy saving,

for different applications and future
services (5G, Edge Cloud, BigData, Smart City, Smart Building, Smart Home, Smart Grid

Dresden — Germany
Partner: Local utility company

Simmern - Germany
Partner: RWE - innogy

Dresden — Germany (in planing)
Partner: Utility company

Local small datacenter —90% hot
water supply and up to 30% of
heating for 56 flats combined with
district heating
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Decentralized datacenter

infrastructure (3 locations) incl.

heating of those buildings.

CLOUD&HEAT

MW water-cooled and most energy
efficient datacenter incl. connection
to district heating systems




Datacenter in a container

« Scalable, transportable, water
cooled data center solution in a
container format.

« The installed water-cooling concept is
based on patented technology of
Cloud&Heat.

« Heat connection to any heating
system type possible.

« The container size is based on a
common 20 feet equivalent unit

« up to 120kW heat fully (with
typical server load 40kW) per
container




Easy operation & monitoring
Licence free fully automated operation, monitoring and alarming (NagVis/CheckMK)

[+2d10a-r000089-Heat zuuft Gebaude

AuBieniuft ——p—

Weitere Messwerto:

M9 = AddtonaiPumpState (Stand 24 02. 2015 derzet nur in MunsterHamm)

|
L

E1 » Blokiroheizstab (Stand 24 .02 2015 wird dorzedt nicht

mmmwﬂ

Uber S10 erfasst)

WMZ1 = War wolig (Stand 24 02 2015 dorzelt nur

manued ausiosbar, auter bol

Hamm/Minstor)
FAN = m(muozzow derzed nur in der SKF verbaut)

Door status = Wird derzet noch nicht Uberall

Abluft Gebaude

Door satus.
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Trinkwarmwasser

Trinkkaltwasser
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Pufferspeicher




Energy flow Chart & real time PUE measurement
Wallotstrasse PUE 1.014, ERE 0.68 (World Record)

® W, . 36MWh/a Fans, Pumps, Valves, Controlling, Light

W, B Network components (Switches, Firewalls)

" Q iz
262 MWh/a 2 W 247 MWh/a

Alr
161MWh/a

2 W, 8MWh/a Q B Emergency 3 MWHva
TEST HEAT PUMP 2,7 &

- 31 tons of CO2 a year *1)

400 MWh/a

Q.
Q District heating 300 MWh/a
294 MWh/a




Water Cooled Servers Savings

1 MW datacenter saves / earns yearly up to

10.040.000 kWh 18.000 t CO, 1.250.000 € energy costs




CLOUD&HEAT

THE CLOUD THAT HEATS =

Nicolas Rohrs
CEO

nicolas.roehrs@cloudandheat.com
+49 151 1086 5202

7%
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Kristian Osestad

CEO
kristian.osestad@emvirotech.no
+49 151 1086 5202

7%
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Cloud&Heat Technologies GmbH
Zeitenstromung — Halle 15
Konigsbriicker Str. 96

01099 Dresden

Germany

Envirotech Solutions AS
Hovdetun

4755 Hovden

Norway.



