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OVERVIEW OF RESEARCH ON ORGANIC RANKINE CYCLE BASED
ON KNOWLEDGE GRAPH DOMAIN

Wang Yongzhen', Zhu Yilin’, Pan Lisheng’, Li Chengyu®,
Luo Xianglong’, Zhao Jun’

(1. Energy Internet Research Institute, Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. Key Laboratory of Efficient Utilization of Low and Medium Grade Energy, Tianjin University, Tianjin 300350, China;
3. State Key Laboratory of High-temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Science, Beijing 100190, China;
4. School of Transportation and Vehicle Engineering, Shandong University of Technology, Zibo 255000, China;
5. School of Material and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Organic Rankine cycle (ORC) is an important technology for the efficient utilization of low-and-
medium-grade thermal energy. Funds from National Natural Science Foundation of China (NSFC) reflect
researchers’ thinking and judgment of critical issues with respect to ORC. Based on mapping knowledge domain
of NSFC concerning ORC, this paper summarized the number of funding proposals, affiliated institutions,
funding categories and keyword distribution, as well as published academic papers and patents. Results indicate
that 78 research projects about ORC have been supported by NSFC since 2009, specifically Tianjin university,
Xi’” an Jiaotong university and Tsinghua university occupy the top three slots. In the recent decade, China takes
the leading position regarding published papers of ORC; however, its performance of international patents is not
completely sufficient. The research include: The analysis of matching various heat sources and thermo-economic
optimization; The screening of working fluids, equipment experiments and system simulation; Critical or
supercritical cycles and the coupling of ORC; Design of non-zeotropic mixtures and its property analysis, as
well as the architecture of combined cooling, heating and power system and its dynamic control strategic. As for
the future study, research subjects of ORC may focus on the development of key components such as expander,
property measurement of working fluids and design of non-zeotropic mixtures, the construction and dynamic
control strategic of coupling cycles, strengthening the cooperation and joint work between industry, university
and research institute, as well as achieving the breakthrough and implementation of key technologies of ORC.
This paper is intended to provide a reference for freshmen and scientific research scholars, who are dedicated to
do research on energy conversion and management of medium and low temperature thermal energy.

Keywords: organic Rankine cycle; National Natural Science Foundation of China; expander; working

fluids; thermodynamic performance; coupling cycle

®




