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A Study on High-temperature Heat Pump Dehumidification
Assisted with a Solar (GRCT) Drying Process

GAO Jian-min,ZHANG Bi-guang,YI Song-lin

(College of Forest Products and Engineering,Beijing Forestry Universitry,Beijing 100083, China)

Abstract: The performance and technologies of high-temperature heat pump dehumidification as-

sisted with solar drying (GRCT drying system) of lumber were experimentally studied. The results

indicated that this combination drying system showed an advantage in saving energy and was also

more suitable for hard wood drying. Drying schedules of the GRCT system for some common com-

mercial wood species, such as Larch (Larizx spp. ), Poplar (Populus spp.), Oak (Quercus spp. ).,

Manchurian Ash (Fraxinus mandshurica) and Linden (Tilia spp.) are provided.
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Tab. 1 Drying schedule for Poplar and Larch boards
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3 . Tab. 5 Drying stress statistical data for boards

Tab.3 The ending moisture contents of Larch boards dried by the GRCT system

at different location of lumber stack S / mm S1/ mm AS / mm Y / mm
/% 40.0 38.0 37.0 35.2 3.0 2.8 1.5 1.4
30 39.5 36.5 35.9 33.5 3.6 3.0 1.8 1.5
39.5 37.5 35.3 33.1 4.2 4.4 2.1 2.2
39.0 38.5 37.8 36.7 1262 1.8 0.6 0.9
20 38.5 37.0 36.5 34.8 2.0 2.2 1.0 1.1
1 16 10.110.0 39.5 37.5 36.5 33.7 3.0 3.8 15 19
2 4.3 12.4 11.9  12.5 10.8 10.6 40.0 38.0 38.6 36.2 1.4 1.8 0.7 0.9
3 11.6 10.0 10.0 10 38.5 36.5 34.9 33.7 3.6 2.8 1.8 1.4
1 12.0 11.9 10.6 39.0 37.0 35.0 33.2 4.0 3.8 2.0 1.9
30 2 14.9 13.9 12.2 13.0 12.6 11.1 .2 100 mm,
3 12.1 12.0 10.5 6 GRCT ( 40 mm)
1 12.2 12. 1 10. 5
Tab. 6 Drying schedule for some commercial wood species
2 15.0 13.8 12.1 13.1 12.5 11.0
3 2.2 12.0 10.4 based on the GRCT drying system (Board thickenss : 40mm)
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1 12.2 11.8 10.5 25~20 58 51 60 56 64 54 62 57 64 58 66 58
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3 12.3 11.8 10. 5 <15 66 40 68 41 74 39 72 40 72 40 76 40
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