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PERFORMANCE ANALYSIS OF A ZEOTROPIC MIXTURE (R200/CO;) FOR
TRANS-CRITICAL POWER CYCLE

PAN Lisheng WEI Xiaolin LI Bo
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract CO, and R290 (propane) are environmental friendly natural refrigerants. Low critical temperature and
high operating pressure constrain the application of CO, in power cycle, while flammability of R290 is its
serious disadvantages in practice. The binary mixture of R290/CO, has higher critical temperature and lower
operating pressure than CO,. CO, in the mixture can reduce the flammability of R290. In this paper, theoretical
analysis was executed to study performance of the zeotropic mixture for trans-critical power cycle using low-
grade liquid heat source with temperature of 200°C. The results indicated: it can solve the problem that CO,
can’t condense in power cycle by conventional cooling water to mix R290 with CO,; outlet temperature of heat
source fluid in trans-critical heater varies intricately with heating pressure; gliding temperature causes the
maximum outlet temperature of cooling water with mass fraction of R290; there are the maximum values for
cycle thermal efficiency and net power output with the increase of supercritical heating pressure.

Key words CO,, R290, zeotropic mixture, trans-critical power cycle
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