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Fig. 10 Dynamic response of overheat and pressure under

condition of variable cooling water temperature and constant load
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Fig. 11 Dynamic response of efficiency and mass flow rate during

variable load operation
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DYNAMIC SIMULATION AND CONTROL STRATEGY STUDY ON
GEOTHERMAL-DRIVEN R-DPORC SYSTEM

Yang Xinle, Li Jiaorong, Lu Shengdong, Yu Ning, Bu Shujuan, Dai Wenzhi
(School of Mechanical Engineering , Liaoning Technical University , Fuxin 123000, China)

Abstract: To address the operational instability of the geothermal reheated dual-pressure organic Rankine cycle (R-DPORC) system
caused by transient fluctuations in cold/heat sources, this study proposes two targeted control strategies: constant-load control and
variable-load control. A dynamic simulation model of the R-DPORC system has been developed using Matlab/Simscape to analyze its
dynamic response characteristics under varying cold/heat source conditions and load changes. The variations in system efficiency,
degree of superheat, pressure, and mass flow rate are investigated. Results indicate that regulating the flow rate of working fluid pump is
a critical method for achieving dynamic control of the R-DPORC system. Depending on specific operational scenarios, different
operating modes can be flexibly combined. Through adjustments, the system can gradually achieve a new stable state and meet output
requirements. Moreover, the optimized control strategy significantly improves the dynamic adaptability of the system under complex
operating conditions, ensuring long-term stable operation and higher energy efficiency.

Keywords: geothermal energy; organic Rankine cycle; dynamic simulation; control strategies; mechanical power; mass flow rate



332 KW B ¥ iR E

E B A

SN YN

&)
@_B B ! e AT R A
TR Loy o
L N = T

Bl A4 R BEAR AR

FIAL  ZER AR s
i HEEE Fig. A4 Condenser dynamic model

Fig. A1  Evaporator dynamic model

%ﬁuﬂ
NN AT A A AT B B A A
: HVOET
H
R
L ;
AR
BIA2 PR Sh AR
Fig. A2 Dynamic model of reheater
E

KIAS  JEAlA DL PR AR

Fig. A5 Basic organic Rankine cycle dynamic model

RG>, BA 3>
AT P i WS TEAN
KIA3 [l A S AR
Fig. A3 Regenerator dynamic model




