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Application of CMS Technique to Simulation and Design Modification
for Compressor’s Pipe System
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Abstract: For the analysis of compressor’s pipe system, requiring sufficient model for both compressor and pipes to
support the accurate simulation is essential. However, the complex structure may lead to a large amount of solution time.
Since the pipe system is connected to the compressor, the pipe is not proper to simply assume the fixed boundary. This
work will adopt component mode synthesis (CMS) method to construct the compressor CMS model that can then be
integrated to the pipe model as boundary for pipe system analysis. The CMS simulation techniques will be introduced and,
in particular, applied to the automatic pipe system analysis. First, the full model of compressor and pipe system and the
simplified CMS pipe model are, respectively, performed modal analysis to compare modal solutions for the feasibility
study of CMS method. The pipe automatic analysis module is then modified from the fixed boundary of pipe to the CMS
compressor model connected to the pipe. Results show that both the full model and the simplified CMS model agree well,
in terms of pipe’s natural frequencies and corresponding mode shapes. This proves the correctness and feasibility by
adopting CMS approach. Design modification of pipe system is also shown for demonstration of practical application.
Finally, the approaches for pipe system analysis, including the fixed boundary pipe, the simplified CMS pipe model and
the full model with compressor and pipe, are compared and discussed for practical applications. This work presents the use
of CMS approach to improve the automatic pipe system analysis. The props of CMS approach to enhance the automatic
pipe system are: the model is more realistic, and the solution time is much faster than the full model. The automatic analysis
module can help to expedite the pipe modification process and reduce the time and cost in product development.

Keywords: Component Mode Synthesis (CMS) ; compressor ; pipe system ; design modification ;
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