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Study on Kiln-Schedule Modification for Douglas Fir:
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Summary

For the modification of kiln drying schedule, relations between resistance to drying Rd and the moisture

content or drying times were found for 4/4, 6/4 and &/4 green Douglas fir heartwood by the mild drying sche-

8
dule and the severe drying schedule until the average moisture content was about 10 percent. The results of this

study were as follows.

1.

2

Resistance to drying of thicker lumber was higher than that of thinner lumber and resistance to drying of
three different thicknesses were negligible between the mild- and the severe drying schedule. The relationships
between resistance to drying and two schedules or three thcknesses of lumber were

Rd,; = 1.830 x 10° M22* for 4/4 lumber by the mild drying schedule,

Rd; = 1.822 x 10% M2:25 for 4/4 lumber by the severe dryving schedule,

Rds =2.352 x 10° M2% for 6/4 lumber by the mild drying schedule,

Rdy = 3457 x 10%° M 227 for 6/4 lumber by the severe drying schedule,

Rds = 1.317 x 10° M2-%© for 8/4 lumber by the mild drying schedule,

Rdg = 8.267 x 10° M40 gor 8/4 lumber by the severe drying schedule.

. Thinner lumber exhibited lower level of moisture content and shorter drying time required at intersection

point between the moisture content and resistance to drying as a function of drying time than those of
thicker lumber. Drying time of mild drying was longer than that of severe drying and similar to the level of

moisture content at intersection point
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Table 1. Conditions of boards used.
Mild drying schedule Severe drying schedule
Thicknesd ynitial | Green (—poines P I0ch fnitial | Green (e PO InCh
: M.C.()| 8p.Gr. | g0 o1 1O€ Total |M.C.(%) Sp.Gr. 'tf;ie ma,rles Total
1.0 390 | 047 5 19 350 | 0.44 3 21 24
15 357 | 044 0 24 342 | 043 0 24 24
2.0 395 | 043 9 27 357 1 0.45 6 31 37
43 EE KA Table 2. Mild drying schedule and severe
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Table 3. Vapor pressure of water at temperatures from 100 to 239 °F{(mb).
Temp. ° F 0 1 2 3 1 5 6 7 8 9
100 66 68 70 77 74 76 78 81 83 85
110 88 91 93 96 99 102 104 107 110 114
120 117 120 123 127 130 134 138 141 145 149
130 153 158 162 166 171 175 180 184 189 194
140 199 204 210 215 221 226 232 238 244 250
150 257 263 269 276 283 290 297 304 312 319
160 327 335 343 351 360 368 377 386 395 404
170 113 423 433 443 433 463 474 485 496 507
180 518 530 541 554 536 578 591 604 617 €30
190 644 658 672 687 701 716 731 747 783 779
200 795 812 828 R46 853 881 899 917 936 955
210 974 994 1014 1034 1054 1075 1097 1118 1140 1163
220 1185 1208 1232 1256 1283 1304 1329 1355 1380 1407
230 1433 1460 1487 1515 1543 1572 1601 1631 1661 1591
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Fig. 3. Resistance to drying and moisture
content as a function of drying time
for combination with mild drying sche-
dule and severe drying schedule of 1-
inch board.
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Fig. 4. Resistance to drying and moisture
content as function of drying time for
combination with mild drying schedule
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board.
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Fig.5. Resistance to drying and moisture
content as function of drying time for
combination with mild drying schedule
and severe drying schedule of 2.0-inch

board.

dim

| Gacgol A magE & o U Th ojetp
B HIBEES wED 28 F
BRAANA L BRIEIe] E-

5_9;

fifo

o+ g9l

R w8 SoEe

& sAld FAE ATE ObHE

R B
+¥% At gle
B olgh e

o WA WY AT o FHEoloF B A
of o,

2. EREHS SkEI HREH

Ut HaAHER H HARAAEFE 4240 &
i Sk @RS BAG A FA 1024 W

Fol e 1® 6~T73 723, FA

5 AeE W 8~08h o, T

IEIE

2094 =

27 10~11 3 7o i Gge Lr*fgh
5 GREHS BB S5} gw}, & wh &
Ko BUY A%l W5 T 71-%43, &
BhHfEs 258 4 & udel 23 HEFAA 5
G A U EREST Bg g -m%@: spojoil &
A oE R BA AT HEE e

WE eE ¢ 4w

apel 4l B f
o 4 LRBERALIRE SkH A TR HEEHA

r,q)c 2H 2

=

Ao} =

3000+
2500+
2000+
1500k
1000}

500+

Rd; = 1.830 x 105M 2 71 %
(R*=0.91)

{(mb. hr”% me)

Resistance tu drying

T

5 10 15 20 '5 30 35 40 45 50
Moisture content{%)
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