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SUMMARY

Numerous mixed refrigerant cycles (MRCs) were developed in the past several decades in different applications. In this
paper, two sets of low temperature MRCs are developed and simulated for a typical olefin plant utilizing a mixture of
methane, ethane, propane and nitrogen as cycle working fluid to replace the pure ethylene refrigeration cycle that is used in
conjunction with propylene refrigeration cycle in conventional plants. The key parameters of the cycles including mixture
compositions and operating pressure levels are optimized to meet the objective of minimum shaftwork in compressor. The
results show that different cycle configuration has different optimal mixture composition and low and high operating
pressures. The results of exergy analysis reveal that the main location of the exergy loss in the cycles is the heat exchanger
system. Also, the Carnot factor versus heat flow diagram is provided to identify the distribution of inefficiencies in the heat
exchangers for each cycle. The simulation results show that MRCs can improve the thermodynamic performance of
refrigeration system using the optimal working fluid mixture composition, optimal high and low operating pressures and
optimal arrangement of the cycle components. Copyright r 2008 John Wiley & Sons, Ltd.
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1. INTRODUCTION

The recovery of ethylene from crude light hydro-
carbon gas mixture is an economically important
but highly energy intensive process. Cryogenic
separation methods are commonly used, which
require large amounts of refrigeration at low
temperatures and the continuing development of
the methods to reduce net power to provide this
refrigeration is important.

In a typical ethylene recovery process, a feed
gas comprising hydrogen, methane, ethane,
ethylene, propane, propylene and minor amounts
of other light components is compressed, cooled
and partially condensed in single-stage condensers
or alternatively in one or more dephlegmators that
impart several stages of separation during the
condensation step. The condensate is separated
from lighter gases and is passed to one or more
demethanizer columns that recover a light gas
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