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A Study on the automation of
external collector type solar-dehumidification
drying of wood using a personal computer*

Hyoung-Woo Lee*?

ABSTRACT

An experimental external external collector type, solar-dehumidification dryer was retrof-
itted with a simple computer-based control system. Solar, solar-dehumidification, and
air-drving of 3cm-thick douglas-fir were carried out to investigate the drying-conditions and
characteristics of this system, and to analyze the energy efficiencies of each drying met-
hods in summer,

The drying rate of solar-dehumidification was 12% /day. which was about 2
times faster than that of solar-and air-drying, respectively.

The amount of diurnal temperature fluctuation inside the solar-dryer was greatly reduced
and the energy efficiency was enhanced from 25% to 60% by the dehumidifier.

times and 3

Keywords  solar —dehumidification drying, air ~drying, drying rate, energy efficiency
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Temperature ()

Table 1. Maximum, minimum, and average temperatures of heat absorber,

air inside and outside solar dryer.

{Unit : )
Drying  pare r_p* T* . T_‘* _df

method Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max, Min. Avg.
8.17 60.6 229 32.4 358 234 284 29.9 231 262 46 0.1 2.2

S* (74.1)
8.27 68.7 209 392 485 277 372 341 201 256 163 56 116

(11.8)
9.10 66.4 32.1 420 40.6 36.0 379 333 228 274 136 53 105

SD* (66.6)
9.13 66.8 249 36.3 41.3 322 358 308 196 241 146 80 11.7

(14.4)
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Fig. 3. Diurnal cycle of temperature inside

solar-dryer in initial and final stage.

To i temperature of heat absorber, Tk :temperature inside dryer,
dT=Tk-Ta, S :solar drying, SD : solar-dehumidification drying, (

Ta : ambient temperature
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Table 2. Solar-, and

air-drying rates of 3cm-thick Douglas-fir.

solar-dehumudification-,

{Unit : % /day)
Method MO A% 270MC 0% MC s Total
S* 14.57 3.55 2.65 3.08
SD* 19.69 10.13 4.50 12.00
A* 7.38 2.7 0.75 4,00

* S :solar-drying, SD : solar-dehumidification-drying
Azair—drying

s $5719 AEBe] A% mp@ Bl
WAz M A egrem Algrlel shgelliz v
oou wE el AT pREdTh Cefv
Azz7l AH7170 G2 g wet 2
AEetdd dzgmrt Fxge wet oA ag
of wi-- & vebuith

[\
~3

Table 3. Energy-consumption and -efficiencies of
solar-and solar-dehumidification-drying
of 3cm-thick Douglas-fir,

Al B Es B 0s
Method MC iy o o e
MC*30% 186.08  30.33 - 7369 3400
S OMCT30% 14830 3060 - 2811 1360
Total  3B.3  6L13 - 1080 B
MC®30% 73000 1133 2246 BL28 BR1Y
SDF o MCH30% 6603 3341 3282 261 1012
Total 13603 45.00 3508 8383 60.34

* Add :total solar radiation, E::total electri-

cal energy used to operate fans and blow-
Ea:total electrical energy used to op-

dehumidifier, Ew:total energy used
te remove water from lumber pile, yx :en-

ers,
erate

ergy efficiency of dryer.
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Table 4. Electrical energy consumption to re-
move 1Kg of water from lumber pile for
drying 3cm-thick Douglas-fir.

(Unit : kwh /kg of water removed)

Drying Energv consumption to operate
method " Blowersand fans Dehumidifier Total
30% 0.28 - 0.28
S 30% 0.73 - 0.73
Total 0.70 - 0.70
230% 0.12 0.25 0.37
SD {30% 0.94 0.90 1.84
Total 0.37 1.84 0.80
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