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Parametric Study on Thermal Efficiency of.the

Helium Turbine Cycle with Rotor Cooling Flow
Yasushi MUTO ‘

Division of Power Reactor Projects, JAERI

( Received September 12, 1977 )

Thermal efficiency of a HTGR plant with helium turbine has
been studied parametrically. The HTGR plant includes helium
compressor, helium turbine, regenerative heat exchanger, pre-
cooler and intercooler. Small part of the outlet fldw from the
compressor is introduced into the high-temperature turbiﬂe
rotor for cooling. With turbine inlet temperature, turbine
pressure expansion ratio and coolihg flow rate as parameters,
thermal efficiencies were calculated numerically by computer
code GASTUR-III.

(1) In the regenerative cycle with turbine inlet temperature
1000°C, the maximum thermal efficiencies are 46.2%, 45.6% and
45.1% for cooling flow rates 0%, 0.5% and 1% respectively.
(2) In the intercooling regenerative cycle with turbine inlet
temperature 1000°C, the values are 48.5%, 48.0% and 47.5%.
(3) With increase of the cooling flow, the thermal efficiency
decreases almost linearly; 1% increase of the cooling flow

results in 1% reduction of the thermal efficiency.

Keywords: Helium Turbine, HTGR plant, Thermal Efficiency,

Regenerative Cycle, Rotor Cooling
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