SOLUTIONS

The head of the German
Meteorological Computer
Centre, Michael Jonas, will
make around 50 teraflops
of computing power avail-
able to its users by 2012.
This equates approximately

to the power of 400,000
PCs, and it generates a
thermal load of around two
megawatts.
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22 degrees Celsius, 55 percent air humidity;
and that, preferably without any deviations, round
the clock, 365 days per year. The supercomput-
ers in the brand new Computer Centre of the Ger-
man Weather Service have clear ideas on their own
“comfortable climate”. When it is only a few degrees
too warm for the computing components, they stop
working. To avoid this happening, Michael Jonas,
head of the German Meteorological Computer Cen-
tre (DMRZ), is relying upon a cleverly devised cli-
matic concept. The visible icing on the cake of this
cooling system sits enthroned at the very top, on
the roof of the newly built weather headquarters:
80 large EC Eight mighty heat exchangers with a total capacity
fans on the of 2,600 kilowatts absorb the concentrated ther-
roof deliver the mal load from the computer centre, in which 80
required heat large EC axial fans move an air volume of nearly
exchange. - )

one million cubic metres per hour, to allow the
weather computers to stay cool and continue their
computing. Neighbours in the surrounding residen-
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the infinitely variable and whisper-quiet EC motors
the sound pressure level at a 50-metre distance is
only 19 dB (A), it therefore lies far below the legal
requirement for residential areas.

And now for the weather For a good weather
forecast the modern meteorologist needs a lot
of experience and a great deal of measured data,
as well as one thing above all: computing power!
Numeric weather models cover the globe with a

B f LAcli 1 T finely meshed mathematical grid. The finer this
ut computers prefer to stay cool. A climatic solution digital fishnet stocking, the more realistic the

Centre of the Deutscher Wetterdienst in Offenbach el results —and the greater the hunger for power.
| A hunger, however, that Michael Jonas can not
quench without limits. As he is not only respon-
sible for the technology, but also for the budget,
he must keep an eye on the cost-effectiveness
of the computer centre. This also applies to the
cooling for the two computer centre rooms. In fact,
the computers would prefer to be a few degrees
cooler; the value of 22 degrees is a compromise
between the current drain and the availability and
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SOLUTIONS

Since its inception

in 1952 the Ger-

man Weather Serv-

ice (DWD) has oper-

ated as the national
meteorological service. As a government
agency it works for the German Federal
Ministry of Transport, Building and Urban
Affairs. The DWD operates the largest
German network for weather measure-
ment with over 2,000 weather stations
throughout the country. Its main tasks are
to monitor and document the climate and
also to issue warnings for weather-related
dangers. The public service function is
established in the Act regarding the Ger-
man National Weather Service. In addition
to numerous private customers from the

Tree frogs issued forecasts on the weather
in earlier times. Today’s “weather frogs’
operate state-of-the-art computer and
satellite technology. Meteorologists must
closely study atmospheric conditions
throughout the whole world so that they
can produce their well-founded forecasts.
Important parameters are, for instance, the
air pressure, speed and direction, as well
as the humidity. The weather researchers
retrieve these data by using a full-cov-
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erage observation network comprising
country stations, commercial aircraft and

commerce and industry sectors, the DWD
supplies up-to-date weather data to fed-
eral and state ministries as well as local
authorities. Approximately 2,400 employ-
ees in the headquarters at Offenbach am
Main, the regional centres in Hamburg,
Potsdam, Leipzig, Essen, Stuttgart and
Munich and the weather stations pro-
vide approximately 90,000 weather fore-
casts every year in addition to numerous
other services associated with weather.
For instance, heat warnings and a pol-
len count calendar are published on the
Internet. The DWD also runs the National
Climate Archive of the Federal Republic
of Germany and the German Meteoro-
logical Library, one of the largest libraries
specialising in weather worldwide.

weather satellites. Complex mathemati-
cal equations combine the air pressure,
precipitation and all the other data with
each other. The meteorologists cover each
forecast area with a mathematical grid, in
which approximation formulae combine
the physical parameters for each inter-
section point. The computer uses these
results to supply a forecast for each point,
for instance the temperature or wind val-
ues that will exist in a few hours or days. At
the end of the chain of weather observa-
tion and weather simulation is the “opera-

tional weather forecast”.
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More weather information is at www.dwd.de
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cast is always made by the
“Duty Meteorologist”, a per-
son who possesses many
years of training.

Heat Exchangers (Thermofin)
Type: TDD 089.1-25-L (EC) B5-4P

Cooling capacity: each 325 kW, total 2,600 kW // Medium:

water-glycol 34 vol. % // Medium inlet temperature: 45°C
// Medium outlet temperature: 40 °C // Cooling surface:
each 2,918 m2 // Fans: each 10 EC fans size 800 mm,
type S3G800 // Daytime operation: Air volume per
device: each 122,500 m3/h // Air inlet temperature: 40 °C
/1 Speed: 620 '/min // Power: 0.45kW // Current draw:
0.72 A'// Sound pressure level at 50 m distance: 37 dB(A)
// Night-time operation: Air volume per device: each
50,000 m3/h // Air inlet temperature: 26 °C // Speed:
275 "/min // Power: 0.05kW // Current draw: 0.07A //
Sound pressure level at 50 m distance: 19 dB(A)

Precision Cooling Systems (Stulz)

Type: ASD 960 CW // Cooling capacity: each 93.6 kW total
1,872 kW // Configuration: 24°C/50 rel.%, 7 °C/12°C
Fans: each 2 xR3G560 // Air performance per fan:

9,050 m3/h // Speed per fan: 1,235 "/min // Power per
fan: 1.4 kW // Current draw per fan: 2.33 A // Device
sound pressure level: 60.5 dB(A) (2m, free field)
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reliability of the systems. On an area of over 1,000
square metres computers line up next to computers,
racks to racks, cabinets to cabinets, and it is con-
tinuously expanding. As a comparison: in 2003 the
DMRZ reached a computing capacity of 3,000 giga-
flops —around 3,000 billion computing operations
per second, equating approximately to the power of
20,000 PCs. In the final construction stage in 2012
Michael Jonas will make a power of 50 teraflops
available to its users. This is around 50,000 billion
computing operations per second — the perform-
ance of around 400,000 PCs. Whoever wants to
compute so much also needs a lot of electricity
to do this: even today the systems, including the
required cooling, allow themselves a current draw
of a good 600 kilowatts. A value that will increase
to roughly 2,000 kilowatts by 2012.

Current in, heat out What comes in a cur-
rent, must then go out as heat, according to a
rule of thumb. Different factors must therefore be
taken into account when planning the air condi-
tioning for the computer centre: in addition to room
size, current draw, redundancy and thermodynam-
ics, the energy efficiency plays a growing role. The
DMRZ relies on a cold-water pump circuit system

The newly constructed
DWD headquarters lies in a
residential area in Offen-
bach. The heat exchanger
system on the roof must
therefore fulfil strict noise
requirements in addition
to ultimate demands on
operating reliability and
energy efficiency.

(5,000-litre res-
ervoir in the cel-
lar) as well as
forced cooling
with Stulz Cyber-
Air precision air-
condition systems. In the cold months external air
is fed in for cooling. As the external temperature
sinks, the load for the compressors in the air-con-
ditioning systems also sinks. Intelligent standby
management reduces this load even further. It
distributes the stored reserve capacities equally
to all systems which then run in the partial load
range and thus very economically. Further savings
potentials are provided by the fans in the CyberAir
air-conditioning systems. Just like their big “col-
leagues” on the roof, they are also powered by
electronically controlled EC direct current motors
and deliver precisely the air flow that is used. Not
less, but also no more. They adapt without varia-
tion to all power requirements and run very effi-
ciently in the partial load range.

Controlled Air Traffic The cold air gener-
ated by the air-conditioning systems is directed
down into the raised floor and then along to racks

The thermal load generated by the German
Meteorological Computer Centre will
increase to over two megawatts by 2012.

and computer cabinets. The “cold-aisle/hot-aisle
containment” principle provides an optimum cool-
ing circuit. In a cold-aisle the cool air from the
air-conditioners is passed through the perforated
floor plates and drawn-in by the computer fans.
The heated air then flows into the opposite hot-
aisle, rises to the ceiling and flows back to the
air-conditioner. A water-glycol mixture absorbs the
excess heat and transfers it to the heat exchangers
on the building roof. In the cool months the heat
exchangers don’t have much to do, the amount of
waste heat is nearly zero. The reason: the heat is
extracted from the coolant by a heat pump and
is then used for heating the German Weather
Service office areas totalling over 22,000 square
metres. The computers therefore not only sup-
ply the much longed-for computing power to the
meteorologists and scientists, they also simultane-
ously provide a cosy atmospheric environment. O




