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Abstract

The brief historical survey of thermionic energy converter is described. The basic

principles and several modes of operation of the thermionic energy converter are outlined. Its

application to space nuclear thermionic power system and combustion heated thermionic

power system for terrestrial uses, which have been developed to sufficiently high léve]. for

practical uses, is reported, with the thermionic research program recently proceeded in our

country.
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Table 1 Historical summary of major thermionic energy conversion study [5].
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Fig. 1 Work function ¢ of metal surfaces immersed in
cesium vapor as a function of T/ T, T and T are
temperatures of metal and cesium gas, ¢, is a
work function of metal with pure surface [8] .
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Fig. 2 Typical output characteristics of cesium filled ther-
mionic energy converter. The ideal, ignited and
unignited modes are compared [5].
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Fig. 3 Motive diagram of thermionic energy converter
under the ideal mode operation [5].
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Fig. 4 (a)Output power density v.s. emitter temperature,
(b)efficiency v.s. emitter temperature,
solid lines are maximum efficiency and dashed lines
are for /= 10A/cm? ideal mode operation [5]:
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Fig. 5 Motive diagram of thermionic energy converter
under the ignited mode operation. V; and V¢ are
sheath voltages in front of the emitter and the
collector, AV is a negative potential barrier for
electrons, e = Jsexp (— e AV /kT5) and V are output
current density and voltage [5].
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Fig. 6 In-core thermionic reactor concept [16].
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Fig. 7 Out-of-core thermionic reactor concept [16].
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