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A Study on Internal Moisture Gradients of Wood*'

Ho-Yang Kang™*

SUMMARY

Internal moisture gradients of 3cm-thick radiata pine (Pinus radiata) sapwood and meran-

with those predicted by Sorption Simulation.

ti (Shorea. spp.) heartwood were determined by using slicing method during drying and were
predicted by Hart's Sorption Simulation. The shapes of internal moisture gradients, mois-

ture contents and drying rates, which were obtained by the slicing method. were compared

After the 2nd fitting attempts. the differences between the gravimetric drying rates and

the drying rates predicted by Sorption Simulation were less than 0.021%/hr for radiata pine

and 0.043%/hr for meranti. The shapes of the internal moisture gradients predicted by

Sorption Simulation were in good agreement with those obtained by the slicing method. 1

could be concluded that Sorption Simulation be an excellent tool to predict internal

moisture gradients of wood.
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Table 1. Print-out of the radiata pine input data which Sorption Simulation provides.

10] DESCR
2KILSOR.DATA GRADIENT SLICE METHOD PINE 1/29/91 T=HOURS
STT WID NPAS IRFLOW FANTIM FANTST
(IN) (FT) ) { (M (T)
1,0000 2,0000 1 1 0000E+00  .5000E405
SG A N TW TWDLT TDL
) (CM) 0 {Fi (F) (%BMC)
38000 1.45000 30 68.00000 5.00000 500.00000
DZT TZD RAE
(CMS/T) {F) {)
90R6E —02 121.85634 25900
FZ AND CZ FZ AND CZ FZ AND CZ
0 {(%MC) 0O (%MC) 0) (%MC)
9901 4.2500 9884 6.2100 1.1538 8.8600
27283 126100 0000 0000 0000 0000
RVPZH EMCZH RVPZL EMCZL TZEMC B
() (%MC) 0 (HMC (F) (PSh)
80000 15.16505 40000 5.76505 £0.00000 14.70000
[WRT WRT FINIS I NSBC NCLM(0
() (T OR %MC) (%IMC (] () ()
1 100.00000 50000 20000 4 1 61014 18222630
TDBS(I) TWBS(D) NSD() TEST()  QRATES( TBQS() AIRSP(D)
) (F} () (T OR %MC) (G/CMS T F) (F) (FT/T)
122.0000 89.0000 -1 159900  .1482E-02 86.0000  .8980E+04
122.0000 89.0000 -1 138400  .1482E-02 86.0000  .8980F +04
122.0000 89.0000 —1 113700 1482E—02 $6.0000  .8980E+04
122.0000 89.0000 -1 95400  .1482E-02 86.0000  .8980F +40
122.0000 89.0000 -1 8180  .1482E-02 86.0000  B9ROE+04
122.0000 89.0000 ~1 66600  .1482E~02 86.0000  .8980E+04
122.0000 89.0000 —-1 57500 1482E-02 R6.0000  .8980E+04
122.0000 89,0000 -1 52000  .1482E-02 86.0000  8980E+04
122.0000 89.0000 -1 42500  .J4R2E—-02 86.0000  8980E+04
ch ) C Ch ch of) o
(%MC) {(BMC) (%MC) (%MO) (%HMC) (%MC) (%MC)
25.5600 0000 0000 0000 0000 0000 .0000
CBARP=2556

NPAS, IRFLOW, FANTIM, FANTST. NSBC ARE IGNORED BY KILSOR.
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Table 2. Print-out of the meranti input data which Sorption Simulation provides.

2KILSOR.DATA GRADIENT SLICL

D DESCR

STT WID
{IN} (FT)
1.0000 2.0000
SG A

{) (CM)
51000 1.47500
DZT TZD
(CMS/T) (F)
5963E—02 121.83313
FZ AND CZ

() (%MC)

9993 5.5000
21848 17.0700
RVPZH EMCZH
() (%MC)
80000 17.41505
IWRT WRT
{3 {T OR %MC)

1 100.00000
TDBS(h TWBS(D
(F) (F)
122.0000 $9.0000
122.0000 39.0000
122.0000 89.0000
122.0000 89.0000
122.0000 89.0000
122.0000 89.0000
122.0000 89.0000
122.0000 39.0000
122.0000 89.0000
i ch
(%MC) {BHMC)
24.1500 000

METHOD LAUAM 1/29/91 T=HOURS

NPAS [RFLOW FANTIM FANTST
) ) (M ()
1 1 0000E+00  5000E+05
N ™w TWDLT TDL
0) (F) (F) (%MC)
30 £8.00000 5.00000 500.00000
RAE
()
49100
FZ AND CZ FZ AND CZ
() {%MC) ) (%MC)
9989 9.1700 1.1278 13.7900
0000 0000 0000 0000
RVPZL EMCZL TZEMC B
0 (%MC) (F) (PSIy
40000 9.01505 £0.00000 14.70000
FINIS 1) NSBC NCLM(I)
(%)MC ) ) ()
50000 20000 4 1 61014 18222630
NSD() TEST()  QRATES(D) TBQS() AIRSP)
{) (T OR %MC) (G/CMS T F) (F) (FT/T)
-1 19.2800  1482E-02 86.0000  B930E+04
—-1 179500 1482E-02 860000  BYSOE+24
~1 161600 1482E—02 86.0000 8980k + )4
-1 145200 1482E-02 86.0000  8YBOE+10
-1 130500 .1482E-02 860000  8980E+24
-1 11.0100  1482E—02 86.0000  8980E+04
-1 96500  1482E-02 86.0000  .8980E+04
-1 85900  .1482E-02 860000  .B98OE+04
~1 55000 1482E-02 86.0000  89B0E+04
Ch e i C(h i
(HMC) (ou() (%MC) (%MC) (%MQC)
0000 0000 0000 0000 0000

CBARP=24.15

NPAS, IRFLOW. FANTIM. FANTST. NSBC ARE IGNORED BY KILSOR.
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Fig.3. Drying rate curves of radiata pine,
obtained by gravimetric measurements
(solid line) and by Sorption Simula-
tion fittings {dotted lines). The second
attempted curve(long dotted line) is
better fitted to the gravimetric than is
the first(short dotted line).
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Fig4. Drying rate curves of meranti,
obtained by gravimetric measurement-
s(solid line) and by Sorption Simula-
tion fittings(dotted lines). The second
attempted curve(long dotted line) is
better fitted to the gravimetric than is
the first(short dotted line).
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Fig.7. Internal moisture gradients of radiata
pine across board thicknesses, mea-
sured by slice method(lines and cir-
cles) and predicted by Sorption Simu-
lation(lines only).
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