vectoflow ,

INSTRUMENTATION SOLUTIONS
FOR TURBOMACHINERY

PAIN POINT

Vectoflow turbomachinery customers are interested in measuring flow speeds, flow angles, temperatures, pressures and other
thermodynamic parameters in a compressor, gas turbine or aircraft engine. The challenge is to make the measurements with the highest
accuracy while minimizing clogging and flow disturbance. The safety of the instrumentation to prevent damage to the test objectis also a
very important aspect in the design of the instrumentation. Hence, a reliable instrument to determine engine performance and investigate
flow phenomena is needed.
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OUR SOLUTIONS

Vectoflow offers different standard and customized solutions for flow and flow path instrumentation. From the probe CAD design, FEM
and CFD simulation, manufacturing (3D printing when applicable and post-processing), calibrations and validation, we offer the whole
value chain, which limits the efforts on the customer. Available probe heads are:

* Kiel Probes (pressure and temperature) with an acceptance angle of up to 60°
¢ Multihole probes (typically 3-hole or 5-hole probes)

* Rakes (combination of above probe heads in a rake or instrumented part like a vane)

Probes & Rakes

Our probes and rakes as part of the
Vectoflow system solution are at the
heart of flow measurement. Whether
standard or customized, our systems
reliably measure all relevant flow
parameters such as angle of attack,
flow velocity, Mach number, density
and other thermodynamic quantities.
With options for high frequency and
high temperature applications, we
offer tailored solutions for a wide range
of measurement tasks.

Our probes can also be integrated into
an existing part, such as an
instrumented vane, to further reduce
blockage.

Calibration

For a flow probe to attain its
measurement accuracy, calibration is
essential. Vectoflow operates two
proprietary wind tunnels precisely for
this purpose.

During the calibration, the relationship
between  applied pressure  and
measured flow speed and angle is
established.

The calibration wind tunnel follow the
ISO17025 standard and therefore
reflect the highest quality standards.

Simulation & Verification

Vectoflow's design is optimized by our
in-house finite element analysis (FEA).
Modal analyses and special design
optimizations are performed to ensure
that  our measurement  system
components are outside the resonance
zone. Structural analyses ensure the
longevity of our probes in operation.
Heat transfer analyses are performed to
maximize the performance of our
systems in harsh thermal environments.

INFO@QVECTOFLOW.DE
HQ): ZEPPELINSTR. 16, 82205 GILCHING, GERMANY
us

E:
A (
A ( ): 1900 WEST LOOP S SUITE 1550 HOUSTON, TX 77018, USA



