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Development of Super-critical CO, Closed Cycle Gas Turbine

— Results of Power Generation Experiments in Bench Scale Test Facility —
*Hiroshi HASUIKE, Kiichiro OGAWA(IAE), Motoaki UTAMURA(Tokyo Tech),
Takashi YAMAMOTO and Toshihiko FUKUSHIMA(TED)

ABSTRACT
Power generation with supercritical CO, closed cycle gas turbine was successfully demonstrated using a
bench scale test facility. 60 minutes self-sustaining operation including 40 minutes of continuous power
generation was realized. Compressor work reduction depending on decrease in compressibility coefficient at
the compressor inlet was experimentally confirmed. The typical continuous power output was 200W, which

was much smaller than the designed specification of the test plant.

The main reason of small generated power

was estimated to be low adiabatic efficiency of the turbo machineries, windage around the generator rotor, leak
flow from the compressor outlet to the turbine inlet through the inside of generator.
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RHX: Regenerative Heat Exchanger

Fig.1 Flow Diagram of CO, Loop for Brayton Cycle

Table 1 Design Specifications of CO, Loop

Pressure Temp. Mass Flow
(MPa) (C) (kg/s)
Compressor inlet 8.23 35 1.2
Compressor outlet 12.0 67 1.2
Turbine inlet 11.8 277 1.2
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Fig.2 Cross Section of Gas Turbine Power Generator
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Table 2 Specification of Regenerative Heat Exchangers

Item Specification
RHX1 Temperature effectiveness | 0.98
Heat exchange capacity 153kW X 2 units
RHX? Temperature effectiveness | 0.98
Heat exchange capacity 26kW X 1 unit
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Fig.3 Trend of Operation Data in Inverter Input Reduction
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Fig.4 Trend of Operation Data in Stable Generation
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