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Nodal analysis of mechanical vapor recompression heat pump driven

by roots compressor
GU Cheng-zhen' , HONG Hou-sheng'>* , YAN Xu', ZHANG Zhi-giang'
(1. College of Life Science and Pharmaceutical Engineering, Nanjing University of Technology, Nanjing
211816, China; 2. Nanjng HuiKe Bioengineering Equipment corporation, Nanjing 210009, China)

Abstract: The MVR system is deeply analyzed in combination with temperature-entropy diagram and enthalpy-
entropy diagram. With water as the working fluid and ignoring all the heat loss in the system,each operating unit of the
system is analyzed theoretically under the help of Aspen Plus software. Combining process requirements, the optimum
operating conditions are proposed. The material should be in the condition of saturation temperature or in a slightly
overheated state before entering into the evaporation chamber. If the device conditions permitted, the evaporation should
try to control under high vacuum condition. The best compression ratio controlled to about 1.8 —2.2 is used both to
ensure the effective temperature difference and have a high energy efficiency when the roots compressor is on the
secondary vapor compression. In addition, condensate can be used as a supplementary source to eliminate superheat
pressurized steam and ensure the superheated steam to be saturated or in a slightly superheated state. Condensate of
saturated steam should be drawn timely and then preheat raw materials or act as a s supplementary water. The non-
condensable gas and a small amount of secondary steam should be removed from the system under the suction device of
vacuum to ensure the MVR system in a high degree of vacuum. A small amount of fresh steam should be timely supplied
to maintain energy balance.
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