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Abstract: High-temperature heat pumps, as an effective energy-saving technology, can meet most of the industrial heat
demand. At present, selection of safe, environmental-friendly and efficient refrigerant is one of the important works in the
research of high-temperature heat pump technology. Based on EES (Engineering Equation Solver) software, a
mathematical model of the flash tank vapor injection (FTVI) high-temperature heat pump was developed. The application
potential of four hydrofluoroolefin refrigerants r1224yd (z), r1233zd (E), r1336mzz (z) and r1234ze (z) in the FTVI heat
pump system was analyzed and compared with R245fa under the conditions of condensation temperature > 100°C and
temperature rise of 40 K, 50 K and 60 K respectively. Results showed that the COP of R1336mzz(Z) was the highest, while
its condensing pressure was the lowest and its volumetric heating capacity was the smallest, make it relatively suitable for
the system with small heating capacity. The volumetric heating capacity of R1234ze(Z) was the largest and its COP was
comparable to R245fa, and thus it can be recommended as an excellent alternative to R245fa, especially for the system
with large heating capacity under high temperature lift conditions. Compared to R245fa, though with relatively low
volumetric heating capacity, R1233zd(E) has a significant advantage in COP, heating capacity and condensing pressure
and thus can also be used as an alternative. R1224yd(z) has no obvious superiority in thermodynamic performance with
R245fa as reference.
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Fig. 1 Schematic diagram of flash tank vapor injection heat
pump system (1-9 indicate state points)
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Fig. 2 Comparison between present work and Ref. [16] (COP
and volumetric heating capacity versus intermediate pressure)
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Fig. 3 Condensing pressure versus condensing temperature
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