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Fig. 1 Schematic diagram of space nuclear power system
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Fig.2 Schematic diagram of the space nuclear power system
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current density
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Thermodynamic Analysis of Space Nuclear Power System Based on AMTEC

ZHANG Yichen, HU Yupeng, WANG Ze, ZHU Changchun, HU Shaoquan, LI Sizhong
(Institute of System Engineering, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: With the development of exploration in deep space, the power demanding for space probe is also increasing. Space
nuclear power system based on AMTEC has been paid widely attention due to its excellent characteristics. The mathematical model
for exergy analysis of space nuclear power system is presented based on the first and second law of thermodynamics. Futhuremore,
according to the specific characteristics of thermal process in the space nuclear power system, the thermal system was divided into
six control volumes. The effects of core temperature and electrode current density on the output power and exergy efficiency of total
system and six control volume have been studied. And the results can provided guidance for designing and optimizing system
performance. The result shows that the increasing of the core temperature shows a positive impact on the output power and exergy
efficiency. With the increasing of electrode current density, the output power and exergy efficiency increases first and then
decreases, and each core temperature corresponds to an electrode current density where the output power and exergy efficiency are
maximum. The largest part of exergy loss is found to be condenser and evaporator through the comparative analysis.

Keywords: space nuclear power; AMTEC: thermodynamic analysis; exergy loss

Highlights:

e The performance of space nuclear power system has been evaluated with the method of exergy analysis.

e The thermodynamic model of space nuclear power system based on AMTEC has been built.

o The exergy loss in condenser and evaporator are larger than in other control volumes which points the way to optimize the

performance of space nuclear power system.

e A higher core temperature can make a positive effect on decreasing the exergy loss of condenser and evaporator.
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