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2010 2013 2016
Programm CPU On-line Tape CPU On-line Tape CPU On-line Tape

# cores PB PB/a # cores PB PB/a # cores PB PB/a
APPA 100 < 0,1 0,1 200 1,0 2,0 1.000 1,0 2,0
CBM 250 < 0,2 0,2 7.000 15,0 11,0 60.000 15,0 11,0
NUSTAR 100 < 0,1 0,0 300 2,0 2,0 2.000 2,0 2,0
PANDA 250 < 0,2 0,2 8.000 12,0 12,0 66.000 12,0 12,0

ALICE 3.000 1,5 0,0 6.600 3,5 0,0 14.500 8,0 0,0
FOPI 200 0,1 0,2 400 0,2 0,3
HADES 1.000 1,0 1,5 1.000 2,0 3,0

Gitter-QCD 2.500 < 0,3 0,3 20.000 0,5 0,5 100.000 1,0 2,0
Theorie 1.000 < 0,2 0,2 5.000 0,5 0,5 20.000 1,0 2,0

rest 500 < 0,3 0,3 2.000 1,5 1,5 10.000 3,0 3,0
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World wide air-traffic causes around
2 % of the global CO2 emission –

[Gartner]

An Alarming Truth

 just as much as commercial IT!
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Specific Heat Capacity: Density:Water (Standard Conditions)

Heat Transmission via Air and Water

Specific Heat Capacity: Density: (Standard Conditions) Air

Air Duct with Cross 
Section:

= Wind Speed 12 
(Beaufort), 
Hurricane!

Example: Notebook-Computer (30 W)
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Example: Data Center (1 MW)
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Example: Data Center (1 MW)

Required Volumetric Current:
Thermal Power Loss

Temperature Difference
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Data Center State of the Art 

Source: EYP Mission Critical Facilities Inc., New York 

PUE = 2

PUE = 
Total Facility Power 
IT Equipment Power

Power Usage Effectiveness

(typical PUE = 1,6 to 3,5)

Data Center
Cooling 12%

Electrical 
Power
UPS
10%

Light, etc.
3%

Back
Cooling
25%

IT Equipment
50%

Note: 12C/kWh  1W = 1,05€/a
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Green500:   8
Top500: 22 (21)
Cost: 200 €/core
CO2 neutral

LOEWE-CSC 2011
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LOEWE-CSC

Local had drives 1.62 PB
Core memory 55,8 TB
Nodes 830
Mass storage 420 TB (net)
CPU cores / GPUs 20880 / 772
Power 450 kW
Cost 4200 k€ net; 

200 €/Core

Cool-Overhead 8%
DGEMM GPU 494     Gigaflop/s (90.8% peak) world wide fastest
System LINPACK 299     Teraflop/s
Compute power/W 736.8  Megaflops/w

Green500:   8
Top500: 22

CO2 Saving / year:  8.000 T

772 CN-GPU

40 Quad 12 Storage

6 Infrastructure Nodes
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Cooling System Architecture

M M

draw-off

evaporation

heat
exchanger

secondary
pump

primary
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cooling circuit

data center building

server room

cooling tower
f ixtures
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container
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Cooling circuit

makekupwater

airair
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Feuchtkugeltemperatur 2010
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LOEWE-CSC Cooling

• Max cooling power 600 kW
• Secondary pump   27 kW
• Primary pump     5 kW
• Cooling tower Fans            2x4.5 kW

not required if outside temperature below 15 °C

à PUE (best) 1.062
à PUE @ 450 kW 1.082

• Server fan overhead 6%
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bouillon cube
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Chemie-
produktion

Klärschlamm-
verbrennungs-

anlage

Biogasanlage

Ersatzbrenn-
stoffanlage (EBS)

In Umsetzung

2. & 3. Gasturbine
In Umsetzung

Bild 
Kühltu
rm

Bild 
Trafo

LOEWE-CSC Green-IT

PUE 1,08

CO2
neutral
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Next Generation Data Center

…

FIAS Patent submitted @ DPMA 5.7.2008
(Lindenstruth, Stöcker)

…
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Tragwerksplanung
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FAIR HPC Backbone  1TB/s
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