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Design and Test of Grain Dryer Heat Pump Based on
Vapor Injection Technology
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(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
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Abstract; In order to expand the working range of heat pump and improve the applicable range and
annual utilization rate of heat pump system, an air source heat pump unit with vapor injection technology
was designed. The heat recovery device was used to recover the waste heat from the dryer exhaust gas to
preheat the fresh air. The heat pump unit consisted of three sets of heat pumps with different powers. The
heat pump unit’s start-stop combination adapted to different process requirements and environmental
conditions, heat pump can improve the annual energy efficiency ratio by this way, and the enhanced
vapor injection technology improved the performance of the heat pump system in low temperature
environment. The designed heat pump unit was tested. When the ambient temperature was —5%C , the
air supply temperature of the heat pump was 40°C and the COP of the heat pump was 2.21, the air
supply temperature of the heat pump used enhanced vapor injection was 45°C and the COP of the heat
pump used enhanced vapor injection was 2. 33. The experimental results showed that the validity of vapor
injection technology and the designed heat pump can meet the operating requirements of recirculation
drier under different environmental conditions. This study was of great practical significance for the
development of green and energy-saving drying process equipment system. The results showed that the
heat pump dryer can be applied to rice and wheat drying operations in the Jianghuai region.
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Fig. 1 Flow chart of circulation cereal dryer operating
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Fig.2  Structure diagram of heat pump dryer
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Fig.3 Pressure-enthalpy diagram of heat pump with

enhanced vapor injection device
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Tab.2 Heat pump drying condition analysis
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Tab.3 Heat pump configuration

AR ) B PR BB ELR
JE4EHLAL S . ) R

B4 DR/AW LR Bl/m® WHY/m?

MET YW205A1-VI100 5.97 R22 54.0 118.6

AT YW245A1 - V100  6.71 R22 58.4 112.0
HETM YWI80J1 -VIO0 6.71  Rl34a 54.0 60. 0

4.2 k|t

ZRAL A MV B A R F# A8 a4, 3 7 A 5K
Ve BER A R R A S FR

e AR A O

_ Q¢
TEAT

(8)

B 3R e AR EE M R B
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Tab.4 Effect of enhanced vapor injection device
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