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Improvement of oil recovery system and its entropy analysis

LIUYa, YUMin, MA Long
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: At present,the three-cascade-type refrigeration system is usually used to condense the
recovered oil, by which the gaseous oil is normally condensed until the temperature reaches
—160 C . In the article, the recovery system was improved by adopting two-stage cascade refrige-
ration through increasing the pressure within its security range. The oil condensed temperature can
rise to — 124 ‘C around. The minimum energy consumption of system was achieved in the possible
range by using the entropy analysis on the oil recovery system. The improved system can simplify
the device and also reduce the investment and operation cost.
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Tab.1 Saturated temperature of different

hydrocarbons in different pressures °C

Y / MPa CH4 Cz HG Cz H4 C3 Hg Cs Hs C4 Hl()

0.1 —-163 -89 - 105 —42 —48 -0.5
0.4 —142 - 58 =77 -5 -12 42
0.6 - 134 —48 - 66 8 1 58
0.8 —128 -39 -59 19 11 70

1 —124 —-32 - 52 28 19 80
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Tab.2 Concentrations of hydrocarbon
in oil and gas %
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Fig.1 Transformed two-cascade-type refrigeration
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Fig.2 The T-S figure of two-cascade-type refrigeration
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Fig.3 The T-S figure of two-cascade-type refrigeration
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Tab.3 Entropy production number of oil and gas

recovery system in different pressure

p/MPa 0.1 0.3 0.4 0.5 0.6
Ns 1.805  1.479  1.363  1.257  1.166
p/MPa 0.7 0.8 0.9 1
Ns 1.089  1.019  0.961  0.892
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Fig.4 Entropy production number of oil and gas recovery
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