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Abstract: For a supercritical carbon dioxide (S-CO2) recompression Brayton (RB) system with two-stage
compression and intercooling process, two system models with different layouts are constructed. The effects of key
parameters such as low-pressure stage pressure ratio and split ratio on the system performance are explored. The
results indicate that, the minimum and optimum splitting ratios exist for the RB cycle, the two-stage compression
cycle of the main compressor (TCIP-RB), and the two-stage compression cycle of the recompressor (RTCIP-RB)
under the design conditions. Moreover, the thermal efficiency of the TCIP-RB cycle is higher than that of the other
two cycles within a certain range of split ratios. When the above three systems adopt the optimal split ratios, the
maximum efficiency of the TCIP-RB cycle is 50.95%, which surpasses that of the RB and RTCIP-RB cycle by
3.20% and 3.98%, respectively. At different low-pressure stage pressure ratios, TCIP-RB and RTCIP-RB cycles
have an optimal split ratio to maximize the thermal efficiency of the system, and the maximum thermal efficiency
decreases with the increase of the low-pressure stage pressure ratio.
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