The Solar Drying of Lumber
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solar-drying time

Atsushi NAKAJIMA  Yoichi CHIBA
Naoya NARA

Experiments were performed to clarify the conditions available throughout the
year for sending the air properly so that the solar energy might be used efficiently
to promote the economical drying of softwood lumber The experiments also aimed
to find out by estimating the time required for the solar drying from the global ra-
diation exactly where in the whole process of drying the solar energy should be em-
ployed The results are summarized as follows

1) In Type B in Fig 2 which was an improved version of Type A the air flow
in the box-type collector was more effective for drying than in Type A

2 \When the temperature inside the dryer was less than 30  more effective dry-
ing was recognized with the ventilator for forcing the air flow turned off or work-
ing at intervals

3 When the temperature inside the dryer was 20 or 30  the drying from a
moisture content of 50 to 30 was speeded up according as the air flow became
greater However since the effect of the air flow upon the drying was very little
when the temperature was less than 10 it was found desirable that the ventilator
should work on and off at a temperature like that to save the electric power

4 The forced air-flow should be continued in the initial period of drying so
that relatively low humidity might be kept to prevent mildews from growing on the
lumber However during the period of the low global solar radiation when the
temperature rise inside the dryer was small the air flow should be either natural
or none at all to keep the heat loss at a minimum level

5 When the air flow was performed in the manners stated above the power con-
sumption per day was approximately 9.6kWh during the period of the most unfavo-
rable solar radiation and 25 kith when the radiation was most favorable

6 The final moisture content of the softwood lumber dried with this solar dry-
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ing system should be approximately 17 to 20 percent M.C.

7 The solar drying time estimated upon the basis of the global solar radiation
was in approximate agreement with the values observed in the past experiments and
it was found that the time required for drying the lumber in the period of the low
global solar radiation should be less than two months

3 20 30 50 30
10

9.6Kih 25kith
6 17 20

11m?

1

4000kcal m  day

59
10.5x 10.5x 365cm
60 18 16

No.419 1986 12



1
2
3
3
2
A 3600rgs
Ca Kcal/kg AT
r kg/m g
ms s m
20°  70°
Ip = cos A Inp + Lcoes Tus + o 1~ cose
2 2
" kcal m h
Im
IHS
B €
p

H

10

105
59
0 .
70L /\
H 60F \
&
= 50
i
B 40t
30t —~— ZAEHE
| ———— KR
A - B =
0(8/8) 10 20
B o® B K (q=D]
J Hokkaido For Prod Res Inst 419 12 1986



60 16
59
33
30
o) .
50F b8 o
A e
a-°
401 ’
% e
L )
A &0 A
& 5 —0 44 7A
fg 20r /601/ _____ - P B
10 S
062 30 40 50 60 70 80
ZARRENEE (&(®))
A.8. | PAKE | TS LEREE KR AAHE| SAEHHE | & # B | £39%
()] ®) (Kcal/m?+day) |(Kcal/m?sday)|(Kcal/m2eday)| (%)
4 7A| 8.9 26 26 4460 3040 872 28.7
447B| 7.26 26 28 4630 3010 939 31.2
70°

No.419 1986 12



(%103

Kcal/m?2-day)
5 V./
/ el
g 4 o /
/ /g”
# 3 o
’ 2 ® HARBER
Z o shHIHER
1-
e 0 15 20 2
S R e
B
0 20 30
50
30
20 30
272 min 10
10

11

2

(%/day)

[ akRiE  50~30% & 0O
% o
12 at
4 9
3- °
I3 e ~20°C
2t 5
[ ]
1r a— 10°C
o 200 300
[ B (m3%/ min)
10
30
700 1 000
4
2 000 2 400
7
10
20 30 40
296 min

J Hokkaido For Prod Res Inst 419 12 1986



B A ARSI NERER AR B 1 &
(2#) | (68) | (28) |kWh/day)
F~EF | MR | @k | &k | 9 264
(REAEHTHR)
BE~E% ] BT S .
(Sfch» R | % | Bl | R 24.3
KED 20
K~%F| £k iR | &1k | ¥ 9.6
X~FF| MR | MR | &1L | B 12.7
B~ZF
10
x103
Kcal/m?-day) 134 )
5 -

0 MOHR B R
w

b5 o &GkE 40%
2 d N 30%
I o 20%
1rla
& A
¢ 1 2 3 4 5 6
% ‘E‘é g Ep{ (%/day)
(x10° \
Kcal/m?.day)\
5 -
x 4t PEElat
3 /e b F=v 10.5cmIEA
2 3
X
H
& 2r
g
1 -

41713.5

1400kcal m? day

10 20 30 40

% OB B B

No.419 1986 12

20
18
20
0.869
1
20



50 30
10
4
5
9.6kW 25k
6
17 20
7

J  Hokkaido For

Prod Res

417 1 1986

59 1979

1978
59

61 8 20

Inst 419 12 1986



