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Schematic diagram of the ORC system
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Table 1 ~ Geometric dimensions of fin-and-tube evaporator
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Fig. 2 Physical model for tube side of the

fin-and-tube evaporator
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Fig. 3 Grid of tube side for fin-and-tube evaporator
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Fig. 4 Temperature distribution of working fluid
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Fig. 5 Pressure distribution of working fluid
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Fig. 6  Velocity distribution of working fluid
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Fig. 8 Pressure drop of working fluid at the tube side
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ANALYSIS OF FLOW AND PHASE CHANGE HEAT TRANSFER
CHARACTERISTICS IN TUBE SIDE OF FIN-AND-TUBE
EVAPORATOR FOR ORGANIC RANKINE CYCLE (ORC) SYSTEM

Liu Hongda'?, Zhang Hongguang'?, Yu Fei'?, Song Songsong'’, Bei Chen'?
(1. College of Environmental and Energy Engineering , Beijing University of Technology , Beijing 100124, China;
2. Collaborative Innovation Center of Electric Vehicles in Beijing , Beijing 100124, China)

Abstract: The numerical simulation of wing-and-tube evaporator tube side in organic Rankine cycle (ORC) system is
carried out based on CFD method, the accuracy of the simulation model is verified based on experimental data from the
engine- ORC joint system test bench, and the flow and phase change heat transfer characteristics of the working fluid
R245fa on the tube side are analyzed. By changing the engine speed, evaporation pressure and the inlet speed of the pipe
side working fluid, the flow and heat transfer characteristics of the working fluid under different working conditions are
compared and analyzed. The results show that the engine speed, evaporating pressure and the inlet speed of working fluid
in the tube side have a great influence on the evaporation of working fluid. The engine speed has little effect on tube side
inlet and outlet pressure drop. The evaporating pressure and the inlet speed of working fluid have the great influence on
inlet and outlet pressure drop in the tube side.

Keywords: organic Rankine cycle; evaporator; numerical simulation; heat transfer



