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ABSTRACT

This study was performed to investigate the effect of green sorting before drying on the
high-temperature drying characteristics of southern vellow pine dimension lumber{2”"x6"x12").

To test the advantages of weight sorting, green lumber was seperated into heavy{above 55
1b), medium(50—55 1b), and light(below 50 1b)weight classes. Pieces in each weight class
were subgrouped into high(above 35%) and low(below 30%5) latewood groups. Groups were
dried and seperated by a standard commercial high-temperature schedule : dry bulb temperature
245° F, wet bulb temperature 180° F, and air velocity 1200fpm.

The results obtained were as follows :

1. There was a highly significant correlation between annual rings per inch(X) and
percent-latewood(Y). The regression equation was Y=24. 5047-+1.3272X.

2. There were highly significant correlations between either annual rings per inch{(Xi) or
percent-latewood(Xz2) a.d specific gravity in green wood(Y). Their regression equations were
Y=0.4260+0.0081X1 and Y=0.3749-+0.0029Xz2, respectively.

3. Heavier weight charges dried more slowly than lighter weight charges.

4. Board-to-board variation in green or dry moisture content was less for all seperate weight
classes than for unseperated control charges.

5. Lower latewood pieces had higher initial moisture content than higher latewood pieces,
and then drying time for lower latewood pieces was longer than higher latewood pieces.

Keywords : high-temperature drying, green sorting, late wood, air velocity, moisture content
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Table 1. Dimension of scuthern pine wood after sawing
Sample Thickness(inch) Width(inch) Length  Volume
Test size . ‘ _ - , . ‘
(pcs) Left enter Right Left Center Right {inch) {hm)
Ist 550 1.771 1.772 1771 6.030 6.043 6,027 145.8 10.82
+0.034  £0.035  +0.037  £0.093  £0.077 +0.09 +(0,37 +0.19
2nd 550 1.765 1.767 1.764 6.007 £.008 6.004 1453 10.74
+0.028 +0.027  +0.020  £0.080  £0.066 +0.076 +0.49 +0.17
Average 1.768 1.77 1.767 6.019 6.026 6.016 145.8 10.78
+0.031  £0.031 *0.033 0087 £0.072 +0.085 +0.43 +0.18
Maximum 1.929 1.915 2.160 6.999 6.945 6.982 151.0 12.28
Minimum 1.604 1.631 1.568 5.761 5.539 5.083 141.0 10.34

* + standard deviation
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Table 2. Annual rings, ratewood-percent, and specific gravity of southern pine woods

Test Annual rings(pcs) Ratewood (%) Green Sp.Gr.*
S1 S2 per inch S1 S2 M.C.(%) in green
1st 8.3* 8.4 4.7 28.1 28.2 109.6 0.461
+3.9% + 4.0 +2.0 +11.1 +11.2 +21.1 +0.046
2nd 8.3 8.6 4.8 33.0 33.4 100.3 0.469
+3.7 + 4.0 +1.9 +10.6 +11.0 +19.7 +0.042
Maximum 30 30 15.6 80 80 161.0 0.619
Maximum 2 2 14 5 5 40.0 0.340

* oven dry weight(gr) /green volume(cm?)
= -t standard deviation
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Fig. 1. Distribution of southern pine lumbers
according to annual rings per inch.
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Table 3. Effect of sorting by green weight on high temperature drying of southern pine wood

Class by No. of Green Green Dry Weight Drying Time¢(hr.)
green charge weight M.C. M.C. loss Total  green to
weight {1b) (%) (%) (Ib.) 17 percent
Heavy 6 56.09 103 10.6 1394 14.0 12.9
3 56.85 122 12.4 1538 14.0 13.5
10 56.61 129 11.1 1599 15.8 15.0
18 55.87 106 10.0 1416 13.3 13.3
Avg. 56.36 115 11.0 1487 13.7 13.7
Medium 9 53.13 117 12.4 1404 13.3 12.8
11 53.76 118 11.0 1442 14.5 13.3
13 52.97 95 12.6 1228 13.0 12.6
17 52.75 93 11.8 1214 14.3 13.3
Avg. 53.15 106 12.0 1322 13.8 13.0
Light 14 48.93 101 11.4 1195 13.4 12.7
16 49.90 94 11.9 1153 13.6 12.4
19 49.41 30 6.3 1106 13.6 10.6
20 48.88 96 10.3 1166 13.2 12.0
Avg. 49.28 93 10.0 1155 13.4 11.9
Unsorted 12 54.49 110 12.6 1381 14.0 13.2
15 54.79 110 11.7 1392 14.6 13.5
Avg. 54.64 110 12.2 1387 14.3 13.4
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Table 4. Comparison of green and dry moist-
ure content between sorted and
unsorted drying

Class by No. of GreenM.C.(%) Dry M.C.(%)

green charge
weight

Heavy 6 103 18.29 10.6 1.66

8 122 16.21 124 2.41

10 129 13.93 111 2.31

18 106 18.06  10.0 2.73

Avg. 115 16.62 11.0 2.28

Avg. *=STD' Avg. +STD.

Medium 9 117 1531 124  2.06
11 118 1487 11.0 200

13 95 11.00 126  2.53

17 93 1651 118 284

Avg. 106 1442 120 2.36

Light 14 101 13.08 114  1.83
16 94 19.01 11.9 173

19 80  16.49 6.3 273

20 9 17.58 10.3  2.69

Avg. 93 1654 100 225

Unsorted 12 110 14.88 126  3.18
15 110 23.46 11.7  3.01
Avg. 110 1917 122 310
* STD : standard deviation

b4%el Fael dl vl M AR M= +19.
17% 24 gaadel7t o A4 Jelsion
HEF A58 E5:92 B8 A8z
+2.25-2.36%% YeEhgou FHHURA e
+3.10%=24 B da Feg EAUdNEHE
BaF:3iny, o]y Azd AuAgE dAsm
2A 7 2EE 2o pdsiA
Mgl o ol AR E2 #RE

e A 7

&SAFE E9E wEeste Aojel @ = A
o, B Aoy EREEel a0g RAS
71 #)&le] equalizing2 €] ¢} conitioning A 2] &
FAFuoy HEURTFE HolE Fol7
213} equalizing ¥ conditioning® gl & H A3
ol Aol Sl Haxa g Aihatels
o #Hojd Ao g Joadc)

oldel ARE FPAR oW YARAE ol &



& AEgRe ARANGE, DEBFEUT
z, AzAY FpE o ZRely 2 g3
A web A

FAE AR ERE
3] 7hestokn Bag

3.2.2 ®afz R®EY
southern pinexje| wmusEel W@ Axz

FAge FIE FAEY 93 Sorad A}
FAE 35%°)d FAE EmHEi (highd),
30%vint ZAE (KK EH (lowd) 2 TR
A a5 E&A 6charge, #FA-&A 6charge
4l R Ff (unsorted) 2chargeg tiAoE o
Lixe dAsiden] 1 ARE Table 5o

AT

Table 5. Effect of sorting by latewood on high temperature drying of southern pine wood

Class by No. of Latewood Green Dry Weight Drying  Time(hr.)
latewood  charge M.C. M.C. loss Total  green to
amount (%) (%) (%) (1b.) 17 percent
High 6 40.4 103 106 1394 14.0 12.9
13 40.0 95 12.6 1228 13.0 12.6
16 37.8 9 11.9 1153 13.6 12.4
17 37.8 93 11.8 1214 14.3 13.3
18 40.2 106 10.0 1416 15.3 13.3
19 38.5 80 6.3 1106 13.6 10.6
Avg. 39.1 95 10.5 1252 14.0 12.5
Low 8 24.7 122 12.4 1538 14.0 13.5
9 23.3 117 12.4 1404 13.3 12.8
10 24.5 129 11.1 1599 15.8 15.0
11 24.2 118 11.0 1442 14.5 13.3
14 23.0 101 11.4 1195 13.4 12.7
20 25.6 96 10.3 1166 13.2 12.0
Avg. 24.2 114 11.4 1391 14.0 13.2
Unsorted 12 335 110 12.6 1381 14.0 13.2
15 31.7 110 11.7 1392 14.6 13.5
Avg. 32.6 110 12.2 1387 14.3 13.4
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