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Study of Control Strategy Based on Optimal Temperature to Generate Maximum Net Power
Chen Wei  Yuan Zhongyuan Yuan Yanping
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  Evaporation temperature of ORC cooling unit has been an inevitable parameter in generating maximum net power
for cascade cooling system, and make evaporation temperature run at optimal temperature could improve the recovery efficiency of
low-grade waste heat. In this paper, LSTM neural networks are trained to forecast the temperature and mass flow of waste heat,
respectively. Feedforward neural networks are trained to predict the optimal evaporation temperature (OET) of simple cascade
ORC cooling system and two-stage ORC cascade cooling system, respectively. PID controller is used to control the evaporation
temperature running at OET. The results show that both simple ORC cascade cooling system and two-stage ORC cascade system
respond to OET within 10 seconds, which indicates that the proposed strategy is reasonable and it can provide reference for
engineering applications.
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Fig.1 Predictive optimal controlling strategy for simple

ORC cascade cooling system
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Fig.2 Predictive optimal controlling strategy for

two-stage ORC cascade cooling system
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Fig.3 Moving boundary evaporator model
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Fig.4 Dynamic model of evaporator
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Table1 Hyperparameters of LSTM model
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Table 2 Hyperparameters of feedforward neural network

for simple ORC cascade cooling system
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Table 3 Hyperparameters of RBF neural network for

two-stage ORC cascade cooling system

I U - ZNER 2z e K H
F2 RE REME UIgRR RRERE WHEE 22 103 100
US| (S IV /(| # PR IR
0.3 2 [2525]  trainlm tansig purelin

Hidden 1 Hidden 2

Output

El5 B ORCAENFEYS BP HEMELE
Fig.5 Structure of BP neural network for simple ORC

cascade cooling system
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Fig.6 Structure of RBF neural network for two-stage

ORC cascade cooling system
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Table 4 Parameters of PID controller for simple ORC

cascade cooling system
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Fig.7 Evaporation temperature response curve of simple
ORC cascade cooling system
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Table 5 Parameters of PID controller for two-stage ORC

cascade cooling system
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Fig.8 Evaporation temperature response curve of

two-stage ORC cascade cooling system
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