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SAC algorithm Network parameters Value
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Number of cycles Ep_Steps 500
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Input neuron 32
Output neuron 3
Aetor Number of neuron [32,128,128,3]
Learn rate 107
Discount factor 0.99
Soft update coefficient 0.995
Input neuron 35
Output neuron 1
Critic Number of neuron [35,128,128,1]
Learn rate 107
Discount factor 0.99
Soft update coefficient 0.995
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One dimensional pressure distribution reinforcement learning
control for ramjet combustor with wide range velocity

NIE Lingcong', MU Chunhui', LI Shuaiheng’

(1. National Key Laboratory of Ramjet, Beijing Power Machinery Institute, Beijing 100074, China;
2. Beijing Computing and Communication Research Institute, Beijing 100074, China)

Abstract: In order to improve the performance of ramjet combustor in a wide velocity regime, a pressure
distribution control method for ramjet variable geometry combustor with wide range velocity based on coefficient
adaptive adjustment entropy regularization reinforcement learning was proposed. By monitoring and controlling
the pressure distribution of the combustor in a one—dimensional flow field, a wide speed regime high performance
combustion of this type of combustor was achieved. In this paper, the mathematical model of a wide velocity do-
main geometrically adjustable combustor is established, and an entropy normalized reinforcement learning meth-
od is used to optimize the shape of the pressure distribution along the combustor using slider displacement and
two jet flow rates. The adaptive temperature coefficient adjustment algorithm for pressure distribution control is es-
tablished to improve the convergence rate of pressure distribution one—dimensional control algorithm. By estab-
lishing the action jitter penalty function and random training strategy for pressure distribution control, the prob-
lems of actuator jitter, the algorithm’s universality and delay robustness are solved. The effectiveness of the algo-
rithm is verified by numerical simulation. The maximum mean square error of pressure distribution control is
1.44%, and the regulation speed is no more than 0.5 s, which meets the practical application requirements of en-
gineering.

Key words: Ramjet; Wide velocity combustion chamber; Pressure control; Reinforcement learning;

Maximum entropy regularization
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