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Thermal cycle selection and parameter optimization of

nuclear thermal engine system
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(Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract ; Based on the further research of nuclear thermal rocket engine system, three types of thermal
cycle selection and flow path design of liquid rocket engines have been proposed. Aiming to obtain the
high specific impulse and economy, a closed-expansion-cycle based on CERMET with a driver was
finally selected. The genetic optimization algorithm was adopted to optimize the engine system.
Combined with the engineering practice, the final scheme is obtained with a chamber pressure of
5 MPa, a turbine inlet temperature of 400 K and a specific impulse greater than 900 s. In addition, the
theoretical characteristics of related components are analyzed and the future component optimization
direction is proposed, which provides the basis for the subsequent design of nuclear thermal rocket
engine.
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Tab.2 Scheme parameters of three types of closed-expansion-cycle system with different fluid path design

28 W53 -HE O Sk TSR ROr - TSR W3- TSR
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E ST 2 MW 461.7 473.3 487.0
ZE 0K J3/MPa 14.6 15.3 14.6
BT/ (kg s™") 4.3 11.7 11.7
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