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Summary:
SIEMENS develops a sealless gas compressor concept which comprises compressor, electric motor and
active magnetic bearing technology integrated in a single casing. In the bearing heat is generated due to
friction in narrow clearance gaps (typically 1 to 1.5 mm), specifically the ones between the rotating disk
and its stationary enclosure. To prevent an excessive temperature rise cooling is required. To remove
heat a pressurized gas stream is taken from the first stage of the compressor and is led to the areas
where cooling is required and subsequently re-injected in the inlet gas stream.
For the overall compressor performance flow distribution as well as heat generation is of prime importance. The cooling gas stream contributes significantly to the compressor overall losses and should be minimized without compromising machine operation and reliability. Therefore suitable models are required
particularly for the flow through the bearing. Such models will enable improvements in the design of the
machine.
The present study, performed at SIEMENS Hengelo, presents the development of a suitable model for
the cooling flow through the active magnetic thrust bearing. For this ANSYS ICEM is used to define the
geometry and to create the computational mesh. ANSYS CFX is employed to perform the flow simulations. In these simulations process conditions and geometric parameters are varied to determine designrule type of relations that can be used to predict the heat development in the gap between the rotating
disk and the stationary enclosure. These relationships can be integrated in the existing general simulation
procedure for predicting compressor performance and the required cooling flow.
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