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Development on a Fully Passive Solar Lumber Drying Apparatus (Part 3)
— Drying Process and Wood Quality of Dried Lumber —
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Abstract
Two fully passive type solar lumber-drying houses (East-West type, North-South type ) were evaluated based on five

experiments. The drying abilities of two houses were almost same. Both of the drying houses could decrease the moisture
content of 30% for 14 days (2.2% per day) with floor heater and 23% for 14 days (1.7% per day) with no floor heater.
The dried lumber showed little warp and checks, and the drying process of two houses did not significantly affect the

wood colour and dynamic MOE of lumbers. However resin exudates occurred due to low temperature drying. This study

indicated that the developed drying houses have good performance from viewpoint of drying process and wood quality

except the resin exudates problem.
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Fig. 1 Fully passive solar lumber drying house (East-West type)
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Fig.4 The changes in average moisture content of lumber with
drying time at five experiments. South-North (SN) type and Fast-West
(EW) type.
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Fig.5 Variation in moisture content within a stack of lumbers after 7 and 14 days in the South-North (SN)

type and East-West (EW) type drying house.
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Fig.7 Longitudnal variation in moisture content of lumber after 7 and 14 days (Experimental No. 3).
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Fig.8 Transversal variations in moisture content of drying lumber after 7 and 14 days (Experimental No. 3) .
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Table 2 Surface check of lumber after drying

East-West type | South-North type
n 25 25
Percentage of the checked 75.0 36.4
lumber ¢4
Length m) 29(4~92)* 38(6~250)
Width (mm) 0.10(0.1-0.25) | 0.15(0.1-0.50)
Number of check 11(2-28) 14(1-30)

n: Number of test lumber.

*: Number in the parenthsis is the range of measured value.
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Table 3 Clour of lumber before and after drying.

East-West type South-North type
Table I Warp of lumber after drying L* a* b* L* a* b*
East-West type | South-North type |High temperature Before | 73.6 | 7.2 247 73.6 7.1 | 250
Kiln-Drying After 74.1 | 6.6 24.6 73.7 6.6 | 252
n 25 25 383
Twist| 3.3(:3~15.7)* 6.6(0-28) 3.5(-14.9~18.2) 3.5 FLRROMONFEHEE
(degree) ® 4 1254l (20074E5H8H~6H220) DM &5
Crook 1.8(0-27) 1.6(0-12) 4.6(0-42) WCHIE LBy o R EOFBEY R, it o EYE
(mm) I 8.1GPaTH Y, —F, HEEOZFNILS. 8PaTH - 7=,
Bow | 7.3(0-39) * 10.8(0-39) 3.9(0-35.5) BECHANICARERZIRD N7, BEICHE
(mm) ALEBEINERAHEOD S~y TELNETNY L7

n: Number of test lumber.

*. Number in the parenthsis is the range of measured value.
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Table 4 Dynamic modulus of elasticity ( DMOE) of the lumber
after drying.

East-West type | South-North type |High temperatare
‘ Kiln-Drying

n 25 25 618
DMOE(GPa)) |8.8(6.6-13.3)* | 8.1(5.6-10.2) |11.0(5.5 17.6)

n: Number of test lumber.

*: Number in the parenthsis is the range of measured value.

3.6 F DO BRI OB DREK

e NEICEE LS 1HROER (725 47 - %y
VI KBBAMEEREERY ) COETRBRICH O CEERE
RITAEIE (P BHOMERHREY LEY, SEOR
BICBWTYH, B9 ILRT L0 o0E (Bikx &E)
HEVEEREENNRAE LS (B0 KE) 758k
(R12) DBENSERERS L. BiE (D) 1EEiEn
HBICL o TEETELZERDOhTNEYR, FEBD
BE, BEBOENEEILH 35 CORABTH S = DICEL
Aol LHE SRS, KEBEEVATY YD LS
RRIEBH LT VB BB T 554101, 2B
~DORERLETH B,

Fig.9 Resin exudates from the surface checks ( black arrows)
and resin pockets (white arrows) of drying lumbers.
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