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DECENTRALIZED GREEN MICRO DATA CENTER 
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•  Classic computer centers must expend additional energy to cool their servers. 

•  Instead of that, we harness the emitted heat to heat buildings and water. 

•  In doing this, we are uniting the classic heating market with the cloud computing market 
for the first time. 

•  We offer an efficient green tech alternative for both markets. 

COMPUTATIONAL POWER GENERATES HEAT 
Two markets 

Compute Block Store

Social Media Streaming

YouTube/Instagram Object Store



THE CLOUD THAT HEATS HOMES WORLDWIDE 

page 4 of 26 
 

Decentralized Multiple Green Micro Datacenter// Cebit 2015 
 
  

ADVANTAGE OF DECENTRALIZED DC 
computing services and a sustainable heating system 

The	
  Datacenter	
  as	
  a	
  Computer:	
  An	
  Introduc5on	
  to	
  the	
  Design	
  of	
  Warehouse-­‐Scale	
  Machines,	
  
Second	
  Edi5on	
  Luiz	
  André	
  Barroso,	
  Jimmy	
  Clidaras,	
  Urs	
  Hölzle	
  

•  Servers are set up in 
the individual buildings 
that are to be heated, 
so no rental costs are 
incurred. 

•  Servers do not need to 
be cooled, so we save 
costs on energy. 

•  By utilizing the emitted 
heat we reduce the 
heating market’s impact 
on the environment. 
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ENERGY EFFICIENT 
HOUSES ARE THE BASIS 
FOR CLOUD&HEAT

Heating energy consumption, building
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BLANKET AVAILABILITY 
OF HIGH BANDWIDTH 
ENABLES DECENTRA-
LISED DISTRIBUTION

Bandwidth, Internet home connection
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Broadband  
> 10 Mbit/s

Market  
> 1 billion €

1 server system 
heats one house
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OPEN STACK BASED CLOUD 
High Performance and Scalable* 

CLOUD BLOCK 
STORAGE 

CLOUD COMPUTE CLOUD OBJECT STORAGE 

* IaaS Produkts are based on open source OpenStack, compatible to Amazon Web Services (AWS) 

WHITE LABELING SOLUTION 
(from Q2 2015) 
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CHALLENGES 

• MONITORING & SERVICE:  
Centralized monitoring required (based on check_MK) 
Redundancy for low frequency of service 

• HEAT & LOAD MANAGEMENT:  
Managing heat demand with computational demand 
 

•  SECURITY: 
Increased security requirements to the rack enclosure 
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ADVANTAGES 

99,9% 



THE CLOUD THAT HEATS HOMES WORLDWIDE 

page 9 of 26 
 

Decentralized Multiple Green Micro Datacenter// Cebit 2015 
 
  

Smart Scheduling (PARADIME) 

9	
  

Barcelona	
   Dresden	
  
Free cooling 
blows 0.5kW 

VM 
scheduling 
25/75 

1,5 kW 
heating 
required 

0.5 kW 1,5 kW 
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DATASAFE 
•  SECURE FIRE PROOF SERVER CABINET: 

secure enclosure for data center security on single 
rack level 

•  DIRECTLY AIR & WATER COOLED: low energy 
passive cooling components enabling low PUE 
(typically 1.04) 

•  ECOLOGICALLY SUSTAINABLE: The heating 
system from Cloud&Heat transforms the heat 
emitted by servers into heating energy. The 
electricity supply for operating the servers is 
provided exclusively by renewable energy sources. 

•  ECONOMIC BENEFITS: The supply of energy and  
the maintenance and servicing for a guaranteed 
minimum running time are free of charge for  
the user. The acquisition costs are comparable  
to alternative heating systems. 
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HEATING WITH CLOUD&HEAT 
How it works in a single-family home 

Main functionality: A secure, fireproof cabinet is equipped with servers and set up in the building to 
be heated. The heat generated during computer operation is fed to a buffer storage, which supplies 
the water heating circulation system and heats the drinking water. 
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HEATING WITH CLOUD&HEAT 
How it works in a multi-family dwelling 
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Object Wallotstraße Dresden: Heating power 165kW, providing 
basic load for warm water and heating for 56 housing units 

CLOUD&HEAT IN THE WILD 
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QUO VADIS? 
 
IN THE NEXT DECADE 
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Grössenordnung 1.	
  

Cooling	
  Towers	
  at	
  Google's	
  Data	
  Center	
  in	
  The	
  Dalles,	
  Oregon	
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Grössenordnung 1.	
  

A	
  central	
  cooling	
  plant	
  in	
  Google's	
  Douglas	
  County,	
  Georgia	
  data	
  center.	
  Photo:	
  Google/Connie	
  Zhou	
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„...data	
  centres	
  ...consume	
  more	
  than	
  3%	
  of	
  US	
  
electricity,	
  and	
  approximately	
  1.5%	
  to	
  2%	
  of	
  global	
  
electricity,	
  growing	
  at	
  a	
  rate	
  of	
  approximately	
  12%	
  
annually.“*	
  
	
  

*Greenpeace	
  Interna5onal	
  4/2011:	
  How	
  Dirty	
  is	
  your	
  Data?	
  
**Borderstep	
  I.,	
  Hintemann,	
  R.	
  &	
  Fichter,	
  K.	
  (2013).	
  Server	
  und	
  Rechenzentren	
  in	
  D.	
  im	
  Jahr	
  2012	
  	
  	
  

Energy Consumption 
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WATERCOOLING & DECENTRALIZING 

PUE << 1.06 ! 
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QUO VADIS? 

©	
  Prof.	
  Fecweis,	
  TUD,	
  Vodafone	
  Chair	
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©	
  Prof.	
  Fecweis	
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©	
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OUTLOOK EDGE COMPUTING 

©	
  NTT,	
  Japan	
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OUTLOOK EDGE COMPUTING 

REAL TIME for these apps = 1ms response time! 

LIMITING FACTOR: SPEED OF LIGHT: 299.792km/s 

IN GLAS FIBRE (n=1.5): 200 km/ms 
1ms = 0.5ms processing time + 0.5 ms transmission 

è max. 30km physical distance  

Kunstprojekt	
  »Speed	
  of	
  Light«	
  an	
  der	
  Zeche	
  Zollverein	
  in	
  Essen	
  Sta5on.	
  (Foto:	
  Speed	
  of	
  Light)	
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©	
  Prof.	
  Fecweis,	
  TUD,	
  Vodafone	
  Chair	
  

OUTLOOK GREEN EDGE CLOUD / FOG CLOUD 
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RESEARCH PROJECTS 

•  LEADS (Big Data Analysis): 
Industrial partner i.a.: RED HAT,  ADIDAS 
 
•  PARADIME (Energy Efficient Computing): 
Partner i.a.: TU-Dresden,  
Barcelona Supercomputing Center, Université de Neuchatel 
 
•  FAST REALTIME (Real-Time Cloud): 
Partner i.a.: Siemens, Funkwerk, Escrypt, 
Vodafone, ZMD 
 
•  SeReCa (Secure Enclaves for Reactive Cloud): 
Partner i.a.: Imperial College London, Red Hat ltd. 
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CUSTOMERS & PARTNERS... 
.... YOU ARE WELCOME TO JOIN 
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CONCLUSION 

 
HEATING HOMES: GREEN & LOW LATENCY COMPUTING 
 
 
 
 
 
 
-> DECENTRALIZED DATA CENTER / MICROCLOUDS WITH 
WASTE HEAT RECOVERY COULD BE THE SOLUTION 
 
 
 



CLOUD&HEAT TECHNOLOGIES GMBH  
Zeitenströmung – Halle 15 | Königsbrücker Str. 96 | D-01099 Dresden 
T: +49.(0)351.479 36 70-100 | F: +49.(0)351.479 36 70-110 | info@cloudandheat.com 
www.cloudandheat.com 

THANK YOU FOR YOUR ATTENTION: 
www.cloudandheat.com 
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http://t3n.de/news/cloud-and-heat-server-heizung-578605  

 
http://business.chip.de/news/Cloud-Heat-Server-als-Gratis-Heizung-
nutzen_74241885.html 

  
http://www.welt.de/print/die_welt/debatte/article134442792/Cloud-heizt-
Badewasser.html 


