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ColdCon®
Hotwatercooling — Made in Germany
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MEGWARE

Chemnitzer Linux Cluster (CLiC)

* in the year 2000 Prof. Hans-Werner Meuer:
"the worldwide best price performance ratio®

« TOPS500: Position 126 (June 2000)

®
500 sm ==
SE -
SUPERCOMPUTERSITES 1 HNISCHE UNIVERSITAT
CHEMNITZ
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650 Installed Systems in Europe MEGWARE

* Norway

» Austria

« Abu Dhabi

+ Greece

» Poland

« Czech Republic
« Cyprus

o Switzerland ...
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MEGWARE

,, VSC-2“ Vienna Scientific Cluster

Austria’s fastest HPC System
° T0p500 Position 56 une 2o

« 1314 nodes in 30 Knurr® CoolDoor® passiv Racks
» Processor Cores: 21.024 O S

AMD Opteron 6132HE — 2.2GHz i :_‘; N -
» QDR Infiniband i
« 12 Storage Server (216TB)

rudget: —5 Mio. BU0 1 I

 FhGFS parallel Filesystem

® TECHNISCHE //\\ itat
500 UNIVERSITAT Lnlver5| d
WIEN wien
JPERCOMI  SITES Vienna University of Technology
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“ABEL*“ University of Oslo MEGWARE

e Supercomputer in Norway
° T0p500 Position 96 (June 2011)
664 nodes in 23 Racks

 10.500 Processor Cores :
INTEL Sandy Bridge E2670 g

* FDR Infiniband

« FhGFS parallel Filesystem |
« 178,3 TeraFlop/s

et: ~35 Mio. BUID Cag =

®
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“Mogon*“ University of Mainz MEGWARE

* Rhineland-Palatinate fastest HPC System
° T0p500 Position 81 (June 2012)
« 535 Nodes in 14 Racks

. pRp— JGU
Processor Cc Fine 4

annes GUTENBERG
UNIVERSITAT Manz

013.. vevt’d/‘ is one 0

AMD Opteron | versity of B2Y
« QDR Inflnlban
e 205 TeraFIop/:
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MEGWARE HPC - Developments MEGWARE

MEGWARE Chassis since 2001: Slash2/Slash5/Slash8
MEGWARE ClustSafe PDU since 2003: CS12/CS18
MEGWARE Rack Display for Monitoring: RackView®
MEGWARE Management / Monitoring Software: ClustWare®
MEGWARE Direct Water Cooling: ColdCon/ClustCool®
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ColdCon® Project at LRZ Garching MEGWARE

As part of the prototyping Objective #2
“European HPC Technology Developments®
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ColdCon® Project at LRZ Garching MEGWARE

World's first directly water-coo
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MEGWARE
SUPERCOMPUTING
TECHNOLOGY.

ColdCon®

« direct water cooling okd CPUs & 2 chipsets
= o

° . nf -
Qver 75 aole ~o12!M!

UpgY
« 04to0 OWe MOoYe rack... ced coolind

2 - ewhaw
~ coldcow Vers: ,
* AT=K all DIMMS VLA heatplpes

BCWip T

* only 1 fe cpuvoLthge regulator andt BENT
&SFP conne
* solid cop gp% heat removal

now all fantess
* no leakay. pussible

B M

 drop free couplings

* easy service
during operation
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MEGWARE

ColdCon® Project at LRZ Garching

I | Kihlwasserkreislauf

Trockener Rickklhler I @ﬁ

fur freie Kihlung

Antriebskreislauf
55°C 14 kW

Ruckkuhlkreislauf 22°C 20 kW
I LU MEGWARE]
i 11T S8888BREAE | | BOSSEEE TR
Kaéltekreislauf ﬁ e L lL. FHEEE
15°C 6 kW

Warmetauscher
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Kéltemittel§reislauf

—

Adsorptionsmaschine Aggregatschrank Aggregatschrank Cluster mit Direktkiihlung Cluster mit Direktkiihlung Cluster mit Direktkihlung

Gekilhlte Ricktir
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ColdCon® MEGWARE

SUPERCOMPUTING
TECHNOLOGY.

separate coolant circuit

no water

refrigerant evaporator RCL

up to 7 kW cooling capacity
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MEGWARE
SUPERCOMPUTING
TECHNOLOGY.

ColdCon®

Extension 2012
* additional rack with 61 nodes
* Intel Xeon E5-2670 2.6GHz 8-core

« Samsung 16(=R ™"™™" ly in the cooling
circuit recumb ol with AMP = !
ACon = COWPALLOLE
col rechnologies!
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ColdCon® MEGWARE

SUPERCOMPUTING

System Security

* emergency cooler with heat exchanger 30 kW

« mechanical temperature sensors (sub-distribution)
* electronic sensors (ClustSafe)

« Monitoring by ClustW=r=®-Applianra

opem’cwv»
wow-c0

coolant nown-toxit,

{LawwwabLe
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ColdCon® MEGWARE
Energy Balance savings
* no more fans with 30W per node = 5 k\W savings

« energy consumption for water below 30 ° C » 1.46 kWh/m?3
AT=6K, 45 kW consumption ~ 6.5m3 of water per hour
6.5 x 1.46 = 9.4 kW savings

* no radiator fan at the back of the cabinets
1.5 kW per cabinet = 4.5 k\W savings

« adsorption engine:
energy consumption for water below 3f '

AT=6K, 8 kW consumption ~ 1.15m?3
= 1,7 KW savings
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MEGWARE

ColdCon®
TECHNOLOGY.

* energy required for cooling water above 30 ° C
— 0.36kWh/m?3
AT=6K, 45 kWh consumption - 6.5 m? per hour
= 2.3 KW effort

 cooling technology (pumps, compressors and RCL):
2.4 KW effort

Energy Balance: effort E

- 0. 36kWh/m3
AT=6K, 8 kW consumption ~ 1.15m?
= (0,7 kW effort
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MEGWARE

ColdCon®

Energy Balance: Final

« 5 kW+ 9.4 kW+ 4.5 kW+ 1.7 kW = 20.6 kW savings a
e 2.3 kW+ 2.4 kW+ 0.7 kW = 5.4 kW effort

« 15.2 kW total saving

kWh
15.2 RW cavings x 0,15 e/

sounken for & Years

~100.000 ell
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ColdCon® Vers.3 up to 2013! MEGWARE
confidential

« MEGWARE SlashX® - new HPC compute platform!

« support standard air and direct liquid cooling as alternative
same chassis for both options!
all components direct liquid cooled including CPUs, VR,
DIMMs and chipsets including IB connector

e up to 10 rommn:-t- guration: + 1 for 10 nodes with
— .
accelerat ctandard conttd¥
4 V\/Odes t’bov\,g 4 4+ 1 "EOY 0\0\/‘.‘0\«6
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per 19° ra compute S
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PMEBUS MANAD ECQWARE
* POWETr SUL ¢ \etions 6V\'®W”66Yed blﬂg/\ W'fcl\/\ up £0 1000
1 L
for redund jecnited power WL?MCOY sv and 12V
canmples ow PC stde for
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ColdCon® Vers.3 up to 2013! MEGWARE

* Next installation will realized at a North German university!

« With the aim to integrate thwaste heat water in the normal
water heating cycle.
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MEGWARE
SUPERCOMPUTING
TECHNOLOGY.

« visit the MEGWARE part of "Atlas” Supercomputer here at

the University of Dresden
processor Type : AMD Opteron 6274 2,2 GHz

number of processor ~ Sy~
Interconnc
power sug
|
Thank You:
-8 |

e meet us at SC Denver 2013 [aiyrewaeascsinbener
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