Fluid handling technology for particle accelerators
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Hoses and fittings – tailored to the needs of CERN
As the physicists at CERN celebrated the discovery of the
Higgs boson, the engineers at Angst + Pfister in Versoix
celebrated as well: the European Organization for Nuclear
Research in Geneva relies on them for their know-how in
fluid handling technology, for example, and continuously
upgrades its particle accelerators in line with technological
advancements. Christophe Ruch has just recently developed an innovation for CERN’s most famous particle accelerator, the Large Hadron Collider (LHC).

The world’s largest particle accelerator at present:
the Large Hadron Collider (LHC) ring at CERN near
Geneva has a circumference of approximately
27 km. Cutting-edge physical technology requires
special solutions, including cooling the
200 converters that provide electric current for
the superconducting magnets in the LHC.

Magnetic fields, radio frequencies, physical
particles accelerated almost to the speed of
light and then colliding with each other from
different directions: the environment of cutting-edge physical technology surrounding
the Large Hadron Collider (LHC) demands

special solutions – including for the lines
used  to cool the 200 converters that provide
electric current of between 4,000 and 8,000
amperes for the superconducting magnets.
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Fluid handling technology for the railway industry
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A simplified lighter metal hose that reduces total life-cycle
costs The new double-decker trains from Bombardier traveling on
Switzerland’s rail network have cutting-edge technology from
Angst + Pfister installed in their railcars: charged with the task of cooling
the transformers, the all-metal ASSIWELL® hose lines transport the
heat-transfer oil between the transformer and the cooler. This solution
minimizes weight while maximizing both efficiency in production
and operations while maintaining durability.

The simulation shows that a connection fitting of both 60 ° and 90 ° can be tightly connected
to the double seal cone. The sealing surface is sufficient in any event.

Angst + Pfister Normatec® O-ring in FKM and
a stainless steel retaining ring. Dimensions
are based on the various possible installation
situations.
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Product Application Engineer
Fluid Handling Technology
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The prowess of the fluid handling technology specialist Angst + Pfister designed two
different connectors for this purpose, with
the one hose nipple consisting of a double
seal cone with a union nut, to which a connection fitting of both 60° and 90° can be
The connector fittings for the coolant lines
tightly connected. The other hose nipple has
are guaranteed leak-tight, as initial tests show.
an external thread with a 60° inner cone and
a seal face applied to the hexagon, and is
And now these lines have to be replaced. attached to the first connection fitting using
Christophe Ruch, a product application en- a specially dimensioned gasket set made of
gineer at Angst + Pfister in Versoix, devel- metal and rubber. These connection solutions
oped the solution in a customized approach
are necessary given the variability of the connections at CERN and
aimed at meeting the
the fact that they do not
high demands of CERN
always correspond to
while at the same time
standard hydraulic conbuilding on standard
The numerical Simulation
nections.
products to keep costs
shortened the development
as low as possible for
time. Analyses and test
Simulation cuts develop
the customer.
ment time Numerical
confirmed the result of the
simulation
of the conPerfect insulation The
numerical simulation in
necting pieces soon
resulting solution: the
practice.
showed that the conhoses are made of an
tact surface is sufficient
EPDM compound, with
both at a 60° and a 90°
a double Kevlar® layer
embedded in the wall. In this version, the
angle. The subsequent line prototypes and
hoses are 100 % compliant with CERN’s
the pursuant analyses and tests confirmed
specifications: they provide complete electri- the result of the numerical simulation in practice, so that production could begin.
cal insulation. With their nominal diameter of
6  mm, they have to resist a minimum bursting
Multifunctional adapter Just like the hose nippressure of 60 bars at an operating pressure
ple, the straight adapter and the 90° angle
of 20 bars and guarantee a bending radius
adapter are designed to be connected both
of 70 mm.
to the conical seal face and to the hexa
gon with the specially dimensioned gasket
set. This leak-free gasket set consists of an

The new Bombardier double-decker long-distance train.

Wednesday, May 12, 2010, was a historic
day for the Swiss Federal Railways (SBB). It
will be remembered as the date on which
SBB issued its biggest ever rolling stock order,
calling on Bombardier Transportation (Switzerland) AG to build 59 new double-decker
trains for long-distance transport. The order
was worth around 1.9 billion Swiss francs.
The bid submitted by Bombardier made the
best impression – in terms of both comfort for
passengers and economic efficiency for the
company. In its evaluation, SBB considered
not only investment costs but also total life-
cycle costs, and here Bombardier offered the
most favorable conditions overall.
Designing complete systems including hose,
fittings and seals is Angst + Pfisters specialty.

www.angst-pfister.com

Complementary expertise Economic efficiency goes hand in hand with technical
efficiency – which in turn depends not least
on weight, and this, is where Angst + Pfister
came in. Bombardier, one of the world’s
largest manufacturers of innovative transportation solutions and a global leader in rail
transportation equipment, did not have far
to go in its search for the necessary competence in fluid technology – the Zurich
offices of Angst + Pfister and Bombardier
are within walking distance of each other.
Angst + Pfister with its DIN EN 15085-2 CL1

certification offers the highest-level welding
quality approval for rolling stock applications. The know-how brought by both sides
of this relationship is highly complementary –
giving rise to the needed innovation necessary for the railcars of these new double-
decker trains.
Highly flexible hose lines The excess heat
from the transformers that convert electricity for propulsion must be channeled away.
The engineers from Bombardier defined rigid
pipes with compensators for the necessary
connection between the transformer and
the cooler, for both the flow and the return.
The fluid handling technology specialists at
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