% 36 % 3 M T ﬁ j?{@ % b % fﬂi Vol.36, No.3
2015 4 3 B JOURNAL OF ENGINEERING THERMOPHYSICS Mar., 2015

CO; BlaFA AR EREIER K& SLRTH
BAL B % 4

(PREPERNEFEFTREIEI A FERELERE, Jx 100190)

W B ERHIEGAENREARREMR RN BEFRY, CO AN, RE VBB HMEAARMENS
HEFRTLR. RABRALBRINEFRET CO2 BIGRSHHERNEREIF MM, FFRERERY, TEAN
S il ORI R D R T A, BRI R R B R AL T AL A I Rt S bt 0 B R R AR R
R RE. MERERIRENGT R, BIFRBERN G L REERAE; BRES BERREFRNE
ML, MFLRERRINTMEN CO2 WHH TRKINEBRFTERREW, FRABKIEERREREKE
Bkl PRI R

KA CO2; BRI HTEIN, BRI, WIHFTRAYL
S %S TK123 CERERIRES: A XEHS: 0253-231X(2015)03-0478-04

Theoretical and Experimental Study on Performance of CO,

Transcritical Power Cycle

PAN Li-Sheng WEI Xiao-Lin LI Bo

(State Key Laboratory of High-temperature Gas Dynamics, Institute of Mechanics, Chinese Academy
of Sciences, Beijing 100190, China)
Abstract Power cycle using unconventional working fluid has significant advantages in recovering
low-grade heat energy efficiently. COs is environment friendly and is an ideal working fluid for
power cycle using low-grade heat energy. Theoretical and experimental methods are used to study
on theoretical cycle performance of COs transcritical power cycle and expander performance. The
results show that when regenerator is not used, thermal oil outlet temperature increases with the
When

regenerator is used, there is maximum of thermal oil outlet temperature with the increase of heating

increase of heating pressure and doesn’t vary with inlet temperature at turbine entrance.

pressure. There are maximum thermal efficiency and net power output with the increase of heating
pressure. Regenerator can enhance thermal efficiency and net power output significantly. Preliminary
experimental results show that internal leakage impacts on CO; rolling rotor expander performance

and internal leakage should be as lower as possible in order to enhance expander performance.
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Fig. 1 Schematic diagram of COg transcritical power cycle
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Fig. 2 Flow chart of CO» transcritical power cycle system
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Fig. 3 Variation of COg transcritical power cycle performance

((a) thermal oil outlet temperature in heater, (b) mass flow rate of fluid, (c) cycle thermal efficiency, (d) cycle net power output)
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Fig. 4 Variation of expender efficiency and mass flow rate
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