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Alkali liquid metals for binary or ternary cycle applications

Fluid MW Tm Tb P P P Tcr Pcr
(g/mol) (°C) (°C) at 450 °C | at 850 °C | at 1000 °C (°C) (bar)
(bar) (bar) (bar)

Lithium 6.94 180.5 1342 1.6510°% | 0.0072 0.0487 3527 970
Li

Sodium 22.99 97.8 883 0.00184 0.756 2.672 2300 341
Na

Potassium 39.10 63.5 759 0.0169 2.240 6.239 1900 167

K

Rubidium 85.48 39.3 688 0.0527 3.810 9.913 1833 134
Rb

Cesium 132.90 28.5 671 0.0646 4.310 10.371 1775 117
Cs

Mercury 200.6 -38.83 | 356.75 4.368 141.830 295.44 1490 1530
Hg




VAPOUR PRESSURE (bar)

Vapour pressure of a number of metal working fluids
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Binary cycle configurations for one (a), two (b) and three (c)
condensation levels
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Topping cycle efficiency at different condensation temperatures for
potassium and cesium (one condensation level)
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Expansion work and expansion pressure ratio as functions of top
temperature for potassium and cesium at 550 °C condensation

temperature
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Expansion work and expansion pressure ratio as functions of top
temperature for potassium and cesium at 450 °C condensation

temperature
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Thermodynamic efficiency of a potassium topping cycle for one, two
and three condensation levels
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Thermodynamic efficiency of potassium and cesium binary cycles for

one, two and three condensation levels as a function of steam
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Thermodynamic efficiency of a potassium (and cesium) binary cycle

and of a high temperature steam cycle as a function of top temperature
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Simplified layout of a combined binary cycle
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Heat transfer temperature profile for a combined binary cycle
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Conversion efficiency of a binary combined cycle and of a high

temperature steam cycle as a function of top temperature
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Split of the overall power output into the steam, potassium

FRACTIONAL POWER CONTRIBUTION

and gas turbine contributions
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Metal vapour volume flows for a topping cycle with three

condensation levels
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Conceptual layout of two potassium turbines at 1500 and 1000 rpm and

two cesium turbines at 750 and 500 rpm

Dm=3.36 m
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ROTATING SPEED: 1500 g/min ROTATING SPEED: 750 g/min

POWER OUTPUT: 26.8 MW POWER OUTPUT: 37.9 MW

OVERALL POWER OUTPUT: 88.5 MW OVERALL POWER OUTPUT: 125.1 MW
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A ternary cycle with a variable number of condensation

levels
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