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Compression Power and Exergy Analysis in a Dry Ice Production Cycle
with 3-stage Compression
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ABSTRACT: In order to minimize compression power and analyze the cause of exergy loss
for a dry ice production cycle with 3-stage compression, the variation of compression power
was investigated and the exergy analysis was performed for the cycle. In this cycle, CO: is
used both as a refrigerant and as a raw material for dry ice. The behavior of compression
power and irreversibility in the cycle were examined as a function of intermediate pressure.
From this result, the conditions for the minimum compression power were obtained in terms
of the first stage or the third stage pressure. In addition, the irreversibilities for the cycle
were investigated with respect to the efficiency of compressor. Result shows that the
optimum pressure is not consistent with the conventional pressure obtained from the
equal-pressure-ratio assumption. This is mainly due to the change in mass flow rate of the
intermediate stage compressor by the flash gas evaporation from the flash drums. Most
important is that the present exergy analysis enabled us to find bad performance components
for the cycle and informed us of methods to improve the cycle performance.

Key words: Dry ice production cycle(=2fo} otolx A=z Abo]2), Compression power(43 %
¥), Intermediate pressure(%7t48), Mass flow rate(2 %7 %), Exergy(AA ),
Irreversibility (8] 7} 9 43), Compressor efficiency(¢&7] &%)
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Fig. 1 Schematic diagram of a dry ice production cycle.
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Table 1 Different Pgq values from various
references
Variables King® | Jordan®? ISmuh%
Condenser pressure, Psq (bar) | 63.05 66.15 | 70.60
Intermediate (High pressure
flash drum) pressure, Paq (bar) 19.98 215 | 3138
Low pressure flash drum
pressure, Pjs (bar) 5.857 5513 | 6864
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Table 2 Simulation conditions for a dry
ice production cycle
B Variables Values
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