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Design and Experiment of Heat Pump Assisted Solar Energy
Heat-storage Drying Equipment for Herbage Seed
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Abstract

Aiming at herbage seed drying equipment problems of power consumption, air discharge and solar
energy application, a drying mode was proposed. Basis heating was supplied by thermal-stored solar
energy, and air charge was dehumidified and reused by heat pump. Main working parts, such as thermal
collector, thermal storage and heat pump, and whole drying machine were designed. Using movable
design idea, thermal collector was controllable and whole machine was placed safely. Performance test
results showed that handling capacity reached to 161 kg/h, power handling capacity achieved to 8. 4 kg/
(kW+h), the drying capacity reached to 3 367 kg+% /h, and dry strength achieved to 6.7 kg/(m’+h).
The power consumption ration of solar PCM heat-storage drying, solar energy and heat pump teamwork
drying, heat-pump drying and electricity power drying was 0.9:1.0:1.2:1.5.
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Fig. 1  Photograph of drying equipment appearance
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Fig.2  Operating principle diagram of drying equipment
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Fig.3 Operating principle flow chart of drying equipment
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Fig.4  Principle of heat pump
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Tab.1 Measurement results of performance indexes

" iy THREY®  AiTAE TRERT TRERT RN b7 JEHL b T4 T4
PE N 8 = - 2
vk T BT R FRF 1] &S TR THFEHLfE el it E/ A/ AEJ1 E/

x m/kg m, /kg T./h H, /% H,/% W/kW -h K8 kg-(kW-h)’l kg-m*-h’I kg-%-lf'

1 561 427 3.5 33 12 18.8 160 8.5 6.7 3360

2 566 431 3.5 33 12 19.3 162 8.4 6.7 3402

3 558 425 3.5 33 12 18.9 159 8.4 6.6 3339

R2 ARAHREXAREE

Tab.2 Power consumption on different heating modes
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