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Abstract:
Green energy transition and decarbonization commitment require to design innovative machines, to
successfully handle multiple fuels and accommodate an ever increasing quota of renewables. In the
mid-long term, the hydrogen is expected to play a key role both as a fuel in the long range mobility
context, as well as an energy vector within an innovative industry panorama, traditionally hard-toabate.
Several technical applications require a high degree of gas purity, thus the development of dryrunning
compressors, at high pressure levels, becomes a challenging objective that requires proper
investigation and design tools. During compression and expansion strokes, large non-uniformity of the
pressure distribution in the sealing system may lead to premature excessive wearing of the piston rings
within the reciprocating compressors. Accurate experimental campaign and numerical computations
are needed to obtain a reliable digital twin of the capacity of a newly designed high pressure, dry
running, hydrogen compressor, during its lifetime. In this work, the sealing effectiveness of
specialized piston rings, ad-hoc developed for a newly designed high pressure hydrogen compressor to
avoid severe leakage and excessive wearing, is discussed by a proper test model, taking into account
numerical predictions and experimental results. The proposed combined theoretical, experimental and
CFD approach allowed to deepen the behavior of newly designed rings, showing their superior
performance for high pressure, light gases applications, when compared with more conventional
designs.
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