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Summary:
A new way of producing fossil fuels, in particular in remote areas such as the arctic, is by applying subsea
compression. A challenge in sub-sea compression is the handling of wet gas. Wet gas compression is
defined as the compression of gas that contains up to 5 volume percent of liquid. Compared to dry gas,
wet gas has a significant impact on the compressor performance. Siemens has developed a next
generation upstream compressor, the STC-ECO, which is a candidate for future subsea operation and
should be mechanically suitable to handle wet gas. The question is how this machine performs while
compressing wet gas. Numerical simulations have been performed to obtain insight in the performance of
the machine.
The present study, performed at Siemens Hengelo, presents a numerical study of the flow through one of
the three compression stages of the STC-ECO. The study has been performed employing Ansys CFD.
The accuracy of the numerical simulation of the flow through the stage is validated by using Siemens’ test
data. Subsequently the computational grid used for the validation is used to perform multiphase flow
calculations in order to determine the STC-ECO performance under wet gas conditions. For the
multiphase flow calculations an Euler-Lagrange method has been used, in which the liquid volume
fraction (LVF) as well as the liquid droplet size has been varied. It is concluded that this study is a first
step in exploiting numerical simulations of multiphase flows to analyze compressors operating under wet
gas conditions.
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