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Figure SI-1. Beech disks with the three wood orthotropic directions perpendicular to the disk plane: a) disk1-L – longitudinal -, b) disk2-R – radial - and c) disk3-T - tangential.
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Figure SI-2. Cross-section along the cylindrical axis of the 3D printed DVT cup. The upper component is used to attach the wood sample between two O-ring seals while the bottom component is used either as a water reservoir or as a drying agent container.
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Figure SI-3. DVS adsorption/desorption experiment for the disk1-L. The green lines are the fitting curves following the double stretched exponential (DSE) model.

Table SI-1. Double stretched exponential fitting parameters ((m/m0)eq, A1, A2, 1, 2, 1, 2) and the equivalent lifetime (), stretched exponential factor () and kinetic constant (k), and the diffusion coefficient (D) for each adsorption/desorption step in the DVS experiment for the disk1-L.
	RH
[%]
	(m/m0)eq

	A1

	A2

	1
[min]
	2
[min]
	1

	2

	
[min]
	

	k
[s-1]
	D
[m2/s]
	R


	10.82
	1.0234
	-0.01913
	-0.00139
	23.96
	106.9
	1.052
	1.210
	26.42
	0.893
	6.31E-04
	1.37E-10
	0.9996

	21.31
	1.0388
	-0.01041
	-0.00492
	16.88
	54.52
	1.037
	1.069
	23.82
	0.771
	7.00E-04
	1.52E-10
	0.9996

	31.21
	1.0525
	-0.00771
	-0.00584
	16.86
	62.65
	0.954
	0.982
	29.89
	0.729
	5.58E-04
	1.21E-10
	0.9999

	41.34
	1.0665
	-0.00729
	-0.00663
	19.72
	76.72
	0.896
	0.937
	38.69
	0.715
	4.31E-04
	9.35E-11
	0.9998

	50.61
	1.0813
	-0.00650
	-0.00852
	22.50
	83.26
	0.851
	0.897
	49.32
	0.731
	3.38E-04
	7.34E-11
	0.9999

	60.11
	1.0988
	-0.00809
	-0.00889
	44.30
	115.3
	0.877
	0.745
	68.57
	0.650
	2.43E-04
	5.28E-11
	0.9996

	69.81
	1.1199
	-0.00389
	-0.01824
	50.41
	76.22
	1.363
	0.757
	66.99
	0.734
	2.49E-04
	5.41E-11
	0.9998

	79.16
	1.1456
	-0.00366
	-0.02231
	69.84
	103.0
	1.490
	0.786
	93.09
	0.765
	1.79E-04
	3.90E-11
	0.9999

	89.45
	1.1860
	-0.01406
	-0.02662
	96.41
	180.3
	1.240
	0.777
	131.9
	0.714
	1.26E-04
	2.75E-11
	0.9994

	96.52
	1.2735
	-0.03053
	-0.04221
	155.3
	516.8
	1.021
	1.031
	323.3
	0.830
	5.15E-05
	1.12E-11
	0.9998

	89.75
	1.2211
	0.01459
	0.01263
	71.18
	317.5
	0.992
	1.055
	150.6
	0.747
	1.11E-04
	2.41E-11
	0.9992

	79.42
	1.1786
	0.02516
	0.01801
	70.01
	390.4
	0.961
	0.836
	136.2
	0.576
	1.22E-04
	2.66E-11
	0.9995

	70.19
	1.1514
	0.01418
	0.01685
	49.92
	223.1
	0.869
	0.810
	113.2
	0.636
	1.47E-04
	3.20E-11
	0.9998

	60.66
	1.1254
	0.01615
	0.01193
	42.55
	282.8
	0.838
	0.851
	98.23
	0.578
	1.70E-04
	3.69E-11
	0.9991

	51.21
	1.1055
	0.00980
	0.01041
	40.53
	239.2
	0.831
	0.845
	108.0
	0.625
	1.54E-04
	3.35E-11
	0.9992

	41.85
	1.0883
	0.00767
	0.01106
	21.77
	130.6
	0.865
	0.857
	68.76
	0.661
	2.42E-04
	5.26E-11
	0.9990

	31.61
	1.0709
	0.00824
	0.00969
	20.38
	108.0
	0.888
	0.884
	53.36
	0.665
	3.12E-04
	6.78E-11
	0.9992

	21.57
	1.0530
	0.01026
	0.00820
	20.95
	95.47
	0.912
	0.927
	41.83
	0.670
	3.98E-04
	8.64E-11
	0.9997

	10.83
	1.0322
	0.01402
	0.00673
	25.56
	84.39
	0.941
	0.918
	35.60
	0.694
	4.68E-04
	1.01E-10
	0.9992

	0.00
	1.0000
	0.01726
	0.01537
	32.99
	119.2
	0.983
	1.001
	61.36
	0.756
	2.72E-04
	5.88E-11
	0.9998





[image: ][image: ]
Figure SI-4. DVS adsorption/desorption experiment for the disk2-R. The green lines are the fitting curves following the double stretched exponential (DSE) model.

Table SI-2. Double stretched exponential fitting parameters ((m/m0)eq, A1, A2, 1, 2, 1, 2) and the equivalent lifetime (), stretched exponential factor () and kinetic constant (k), and the diffusion coefficient (D) for each adsorption/desorption step in the DVS experiment for the disk2-R.
	RH
[%]
	(m/m0)eq

	A1

	A2

	1
[min]
	2
[min]
	1

	2

	
[min]
	

	k
[s-1]
	D
[m2/s]
	R


	10.70
	1.0221
	-0.00407
	-0.01669
	21.30
	106.1
	0.975
	0.918
	83.90
	0.823
	1.99E-04
	3.92E-11
	0.9997

	21.25
	1.0378
	-0.00145
	-0.01504
	14.72
	80.55
	1.051
	0.872
	72.75
	0.832
	2.29E-04
	4.55E-11
	0.9999

	31.17
	1.0514
	-0.00141
	-0.01273
	15.62
	78.65
	0.950
	0.882
	70.26
	0.838
	2.37E-04
	4.73E-11
	0.9999

	41.29
	1.0649
	-0.00063
	-0.01345
	13.79
	75.08
	1.147
	0.849
	71.29
	0.829
	2.34E-04
	4.70E-11
	1.0000

	50.56
	1.0790
	-0.00128
	-0.01317
	16.30
	83.94
	0.885
	0.885
	76.13
	0.846
	2.19E-04
	4.43E-11
	1.0000

	60.11
	1.0955
	-0.00552
	-0.01158
	57.24
	115.5
	0.907
	0.792
	89.34
	0.739
	1.87E-04
	3.80E-11
	0.9999

	69.74
	1.1159
	-0.00424
	-0.01736
	63.85
	106.6
	1.183
	0.775
	91.76
	0.745
	1.82E-04
	3.73E-11
	0.9998

	79.04
	1.1409
	-0.00119
	-0.02486
	93.01
	120.2
	1.130
	0.844
	116.6
	0.836
	1.43E-04
	2.98E-11
	1.0000

	89.36
	1.1832
	-0.01962
	-0.02273
	113.8
	326.0
	1.174
	0.715
	171.5
	0.596
	9.72E-05
	2.07E-11
	0.9994

	96.50
	1.2705
	-0.0356
	-0.04154
	166.4
	584.9
	1.007
	1.308
	370.2
	0.997
	4.50E-05
	9.80E-12
	0.9992

	89.66
	1.2178
	0.01415
	0.01496
	72.38
	273.8
	0.998
	1.008
	148.1
	0.768
	1.13E-04
	2.40E-11
	0.9997

	79.40
	1.1775
	0.01877
	0.02226
	72.73
	241.9
	1.003
	0.800
	130.9
	0.651
	1.27E-04
	2.65E-11
	0.9999

	70.17
	1.1493
	0.01333
	0.01736
	56.51
	221.7
	0.887
	0.803
	121.3
	0.650
	1.37E-04
	2.83E-11
	0.9999

	60.68
	1.1251
	0.01008
	0.01646
	36.35
	158.7
	0.881
	0.844
	94.27
	0.689
	1.77E-04
	3.60E-11
	0.9997

	51.21
	1.1047
	0.00708
	0.01318
	37.35
	177.9
	0.869
	0.827
	108.7
	0.682
	1.53E-04
	3.10E-11
	0.9996

	41.88
	1.0871
	0.00724
	0.01183
	27.76
	143.3
	0.871
	0.884
	83.76
	0.707
	1.99E-04
	4.00E-11
	0.9994

	31.59
	1.0698
	0.00690
	0.01127
	26.53
	123.6
	0.887
	0.896
	73.98
	0.723
	2.25E-04
	4.50E-11
	0.9995

	21.52
	1.0517
	0.00699
	0.01167
	27.86
	113.8
	0.891
	0.906
	71.01
	0.744
	2.35E-04
	4.66E-11
	0.9997

	10.82
	1.0310
	0.00600
	0.01530
	27.43
	102.9
	0.905
	0.896
	74.28
	0.780
	2.24E-04
	4.43E-11
	0.9998

	0.00
	0.9993
	0.00871
	0.02382
	43.26
	208.7
	0.923
	0.852
	146.1
	0.733
	1.14E-04
	2.24E-11
	0.9996
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Figure SI-5. DVS adsorption/desorption experiment for the disk3-T. The green lines are the fitting curves following the double stretched exponential (DSE) model.

Table SI-3. Double stretched exponential fitting parameters ((m/m0)eq, A1, A2, 1, 2, 1, 2) and the equivalent lifetime (), stretched exponential factor () and kinetic constant (k), and the diffusion coefficient (D) for each adsorption/desorption step in the DVS experiment for the disk3-T.
	RH
[%]
	(m/m0)eq

	A1

	A2

	1
[min]
	2
[min]
	1

	2

	
[min]
	

	k
[s-1]
	D
[m2/s]
	R


	10.80
	1.0208
	-0.00527
	-0.01418
	22.94
	88.91
	0.944
	0.939
	65.27
	0.816
	2.55E-04
	5.49E-11
	0.9998

	21.31
	1.0361
	-0.00233
	-0.01332
	15.24
	76.61
	0.995
	0.884
	64.14
	0.815
	2.60E-04
	5.64E-11
	0.9999

	31.19
	1.0494
	-0.00158
	-0.01208
	14.27
	74.78
	0.976
	0.872
	65.28
	0.820
	2.55E-04
	5.59E-11
	0.9999

	41.29
	1.0625
	-0.00161
	-0.01224
	15.48
	78.86
	0.948
	0.867
	68.85
	0.816
	2.42E-04
	5.35E-11
	0.9999

	50.56
	1.0766
	-0.00545
	-0.00885
	44.91
	112.0
	0.822
	0.847
	79.89
	0.759
	2.09E-04
	4.66E-11
	1.0000

	60.13
	1.0918
	-0.01161
	-0.00436
	71.83
	179.4
	0.823
	0.793
	87.68
	0.690
	1.90E-04
	4.29E-11
	0.9990

	69.72
	1.1102
	-0.01578
	-0.00394
	68.36
	268.8
	0.858
	0.878
	82.71
	0.641
	2.02E-04
	4.62E-11
	0.9977

	78.90
	1.1319
	-0.00348
	-0.01970
	72.25
	123.1
	1.194
	0.794
	109.6
	0.768
	1.52E-04
	3.55E-11
	0.9999

	89.20
	1.1748
	-0.01905
	-0.02448
	114.0
	391.8
	1.134
	0.723
	200.9
	0.587
	8.30E-05
	2.00E-11
	0.9999

	96.50
	1.2636
	-0.05602
	-0.02556
	203.0
	694.2
	1.037
	1.537
	329.7
	0.971
	5.06E-05
	1.25E-11
	0.9990

	89.48
	1.2132
	0.01649
	0.01195
	78.48
	445.8
	0.982
	1.034
	172.1
	0.675
	9.68E-05
	2.33E-11
	0.9983

	79.21
	1.1743
	0.02184
	0.01931
	70.81
	333.1
	0.958
	0.813
	139.4
	0.601
	1.20E-04
	2.80E-11
	0.9997

	70.09
	1.1440
	0.02165
	0.01264
	68.72
	654.3
	0.828
	0.895
	167.3
	0.535
	9.96E-05
	2.28E-11
	0.9975

	60.63
	1.1230
	0.01206
	0.01486
	37.15
	175.8
	0.864
	0.879
	92.56
	0.681
	1.80E-04
	4.07E-11
	0.9996

	51.18
	1.1028
	0.00685
	0.01334
	31.78
	162.7
	0.846
	0.870
	102.4
	0.718
	1.63E-04
	3.64E-11
	0.9995

	41.85
	1.0847
	0.00676
	0.01231
	26.58
	142.1
	0.870
	0.870
	85.85
	0.705
	1.94E-04
	4.29E-11
	0.9994

	31.57
	1.0672
	0.00668
	0.01150
	26.81
	128.7
	0.872
	0.889
	78.22
	0.721
	2.13E-04
	4.67E-11
	0.9995

	21.48
	1.0493
	0.00663
	0.01214
	27.14
	114.2
	0.872
	0.889
	73.08
	0.739
	2.28E-04
	4.95E-11
	0.9997

	10.77
	1.0287
	0.00606
	0.01500
	25.85
	107.5
	0.887
	0.901
	76.15
	0.776
	2.19E-04
	4.70E-11
	0.9998

	0.00
	0.9977
	0.00994
	0.02156
	41.74
	207.7
	0.888
	0.890
	136.7
	0.743
	1.22E-04
	2.59E-11
	0.9995
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Figure SI-6. DVS adsorption/desorption experiment for the disk1-L. The green lines are the fitting curves following the Ritger-Peppas (RP) model.

Table SI-4. Ritger-Peppas fitting parameters ((m/m0)eq, rp, nrp), the corresponding kinetic constant (krp) and diffusion parameter (Drp), the equivalent kinetic constant (k’), and diffusion coefficient (D’) for each adsorption/desorption step in the DVS experiment for the disk1-L.
	RH
[%]
	(m/m0)eq

	rp
[min]
	krp
[s-1]
	n

	Drp
[m2/s]
	k’
[s-1]
	'

	D’
[m2/s]

	10.82
	1.0234
	35.36
	4.71E-04
	0.930
	1.02E-10
	6.62E-04
	1.068
	1.43E-10

	21.31
	1.0388
	32.90
	5.07E-04
	0.886
	1.10E-10
	7.23E-04
	1.018
	1.57E-10

	31.21
	1.0525
	40.02
	4.16E-04
	0.813
	9.03E-11
	6.15E-04
	0.937
	1.33E-10

	41.34
	1.0665
	53.79
	3.10E-04
	0.753
	6.73E-11
	4.73E-04
	0.870
	1.03E-10

	50.61
	1.0813
	72.10
	2.31E-04
	0.711
	5.02E-11
	3.63E-04
	0.823
	7.88E-11

	60.11
	1.0988
	105.74
	1.58E-04
	0.703
	3.43E-11
	2.49E-04
	0.814
	5.40E-11

	69.81
	1.1199
	110.97
	1.50E-04
	0.718
	3.27E-11
	2.35E-04
	0.830
	5.10E-11

	79.16
	1.1456
	151.22
	1.10E-04
	0.736
	2.40E-11
	1.70E-04
	0.850
	3.70E-11

	89.45
	1.1860
	203.46
	8.19E-05
	0.803
	1.78E-11
	1.22E-04
	0.926
	2.65E-11

	96.52
	1.2735
	377.2
	4.42E-05
	0.903
	9.63E-12
	6.27E-05
	1.037
	1.37E-11

	89.75
	1.2211
	133.4
	1.25E-04
	0.951
	2.72E-11
	1.74E-04
	1.091
	3.79E-11

	79.42
	1.1786
	183.42
	9.09E-05
	0.766
	1.98E-11
	1.38E-04
	0.884
	3.00E-11

	70.19
	1.1514
	179.15
	9.30E-05
	0.660
	2.02E-11
	1.52E-04
	0.766
	3.30E-11

	60.66
	1.1254
	143.24
	1.16E-04
	0.658
	2.53E-11
	1.90E-04
	0.763
	4.13E-11

	51.21
	1.1055
	147.05
	1.13E-04
	0.672
	2.46E-11
	1.83E-04
	0.779
	3.98E-11

	41.85
	1.0883
	98.56
	1.69E-04
	0.657
	3.67E-11
	2.76E-04
	0.763
	6.00E-11

	31.61
	1.0709
	71.20
	2.34E-04
	0.714
	5.08E-11
	3.67E-04
	0.826
	7.95E-11

	21.57
	1.0530
	57.43
	2.90E-04
	0.753
	6.29E-11
	4.43E-04
	0.870
	9.61E-11

	10.83
	1.0322
	51.87
	3.21E-04
	0.800
	6.96E-11
	4.78E-04
	0.923
	1.03E-10

	0.00
	1.0000
	83.73
	1.99E-04
	0.815
	4.31E-11
	2.94E-04
	0.939
	6.36E-11
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Figure SI-7. DVS adsorption/desorption experiment for the disk2-R. The green lines are the fitting curves following the Ritger-Peppas (RP) model.

Table SI-5. Ritger-Peppas fitting parameters ((m/m0)eq, rp, nrp), the corresponding kinetic constant (krp) and diffusion parameter (Drp), the equivalent kinetic constant (k’), and diffusion coefficient (D’) for each adsorption/desorption step in the DVS experiment for the disk2-R.
	RH
[%]
	(m/m0)eq

	rp
[min]
	krp
[s-1]
	n

	Drp
[m2/s]
	k’
[s-1]
	'

	D’
[m2/s]

	10.70
	1.0221
	108.7
	1.53E-04
	0.767
	3.03E-11
	2.32E-04
	0.886
	4.58E-11

	21.25
	1.0378
	110.3
	1.51E-04
	0.716
	3.00E-11
	2.36E-04
	0.829
	4.69E-11

	31.17
	1.0514
	106.7
	1.56E-04
	0.720
	3.12E-11
	2.44E-04
	0.833
	4.86E-11

	41.29
	1.0649
	110.9
	1.50E-04
	0.712
	3.02E-11
	2.36E-04
	0.824
	4.73E-11

	50.56
	1.0790
	118.1
	1.41E-04
	0.715
	2.85E-11
	2.21E-04
	0.827
	4.46E-11

	60.11
	1.0955
	143.2
	1.16E-04
	0.705
	2.37E-11
	1.83E-04
	0.816
	3.74E-11

	69.74
	1.1159
	149.1
	1.12E-04
	0.722
	2.30E-11
	1.74E-04
	0.835
	3.58E-11

	79.04
	1.1409
	189.7
	8.79E-05
	0.740
	1.83E-11
	1.35E-04
	0.855
	2.82E-11

	89.36
	1.1832
	252.8
	6.59E-05
	0.815
	1.40E-11
	9.73E-05
	0.939
	2.07E-11

	96.50
	1.2705
	459.4
	3.63E-05
	0.890
	7.90E-12
	5.17E-05
	1.023
	1.13E-11

	89.66
	1.2178
	129.9
	1.28E-04
	0.974
	2.73E-11
	1.77E-04
	1.116
	3.78E-11

	79.40
	1.1775
	186.7
	8.93E-05
	0.773
	1.86E-11
	1.35E-04
	0.892
	2.81E-11

	70.17
	1.1493
	185.4
	8.99E-05
	0.687
	1.85E-11
	1.44E-04
	0.795
	2.95E-11

	60.68
	1.1251
	141.9
	1.17E-04
	0.681
	2.39E-11
	1.88E-04
	0.789
	3.84E-11

	51.21
	1.1047
	147.3
	1.13E-04
	0.697
	2.29E-11
	1.79E-04
	0.807
	3.62E-11

	41.88
	1.0871
	122.6
	1.36E-04
	0.674
	2.73E-11
	2.19E-04
	0.781
	4.40E-11

	31.59
	1.0698
	105.1
	1.59E-04
	0.704
	3.16E-11
	2.50E-04
	0.815
	4.99E-11

	21.52
	1.0517
	102.1
	1.63E-04
	0.720
	3.24E-11
	2.55E-04
	0.833
	5.06E-11

	10.82
	1.0310
	108.2
	1.54E-04
	0.728
	3.04E-11
	2.39E-04
	0.842
	4.72E-11

	0.00
	0.9993
	203.6
	8.19E-05
	0.705
	1.61E-11
	1.29E-04
	0.816
	2.53E-11
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Figure SI-8. DVS adsorption/desorption experiment for the disk3-T. The green lines are the fitting curves following the Ritger-Peppas (RP) model.

Table SI-6. Ritger-Peppas fitting parameters ((m/m0)eq, rp, nrp), the corresponding kinetic constant (krp) and diffusion parameter (Drp), the equivalent kinetic constant (k’), and diffusion coefficient (D’) for each adsorption/desorption step in the DVS experiment for the disk3-T.
	RH
[%]
	(m/m0)eq

	rp
[min]
	krp
[s-1]
	n

	Drp
[m2/s]
	k’
[s-1]
	'

	D’
[m2/s]

	10.80
	1.0208
	84.79
	1.97E-04
	0.791
	4.22E-11
	2.94E-04
	0.912
	6.31E-11

	21.31
	1.0361
	91.61
	1.82E-04
	0.729
	3.95E-11
	2.82E-04
	0.843
	6.12E-11

	31.19
	1.0494
	96.56
	1.73E-04
	0.717
	3.78E-11
	2.70E-04
	0.829
	5.90E-11

	41.29
	1.0625
	105.7
	1.58E-04
	0.702
	3.48E-11
	2.49E-04
	0.813
	5.50E-11

	50.56
	1.0766
	123.7
	1.35E-04
	0.702
	3.01E-11
	2.13E-04
	0.813
	4.75E-11

	60.13
	1.0918
	145.0
	1.15E-04
	0.690
	2.60E-11
	1.83E-04
	0.799
	4.14E-11

	69.72
	1.1102
	139.2
	1.20E-04
	0.712
	2.74E-11
	1.88E-04
	0.823
	4.30E-11

	78.90
	1.1319
	176.9
	9.42E-05
	0.723
	2.20E-11
	1.47E-04
	0.836
	3.43E-11

	89.20
	1.1748
	281.4
	5.92E-05
	0.797
	1.43E-11
	8.82E-05
	0.919
	2.12E-11

	96.50
	1.2636
	386.1
	4.32E-05
	0.937
	1.07E-11
	6.04E-05
	1.076
	1.50E-11

	89.48
	1.2132
	129.9
	1.28E-04
	0.977
	3.09E-11
	1.77E-04
	1.120
	4.27E-11

	79.21
	1.1743
	197.4
	8.44E-05
	0.745
	1.97E-11
	1.30E-04
	0.860
	3.03E-11

	70.09
	1.1440
	243.5
	6.85E-05
	0.630
	1.57E-11
	1.14E-04
	0.732
	2.63E-11

	60.63
	1.1230
	158.4
	1.05E-04
	0.632
	2.38E-11
	1.76E-04
	0.734
	3.97E-11

	51.18
	1.1028
	154.5
	1.08E-04
	0.658
	2.41E-11
	1.76E-04
	0.764
	3.93E-11

	41.85
	1.0847
	122.2
	1.36E-04
	0.677
	3.02E-11
	2.19E-04
	0.784
	4.85E-11

	31.57
	1.0672
	110.2
	1.51E-04
	0.698
	3.31E-11
	2.40E-04
	0.808
	5.25E-11

	21.48
	1.0493
	106.7
	1.56E-04
	0.702
	3.39E-11
	2.47E-04
	0.813
	5.35E-11

	10.77
	1.0287
	109.4
	1.52E-04
	0.720
	3.27E-11
	2.38E-04
	0.832
	5.10E-11

	0.00
	0.9977
	190.2
	8.76E-05
	0.703
	1.86E-11
	1.38E-04
	0.814
	2.94E-11
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Figure SI-9. a) Adsorption and b) desorption kinetic constant (k), and c) adsorption and d) desorption diffusion coefficient (D) using the DSE model for the three beech disks: disk1-L, disk2-R and disk3-T.
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Figure SI-10. Adsorption/desorption diffusion coefficient (D) as a function of the relative humidity for the three beech disks: a) disk1-L, b) disk-R, and c) disk3-T, using the double stretched exponential (DSE) model, the Ritger-Peppas (RP) model and the equivalent to the single stretched exponential function (SSE) from the Ritger-Peppas model. 
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Figure SI-11. a) Adsorption and c) desorption relative directional kinetic constant (krel: L/R, L/T and R/T), and c) adsorption and d) desorption relative directional diffusion coefficient (Drel: L/R, L/T and R/T) for the three beech disks: disk1-L, disk2-R and disk3-T.
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Figure SI-12. Moisture adsorption isotherm and the corresponding analysis following the GAB model
(0  aw  0.90) – top – and GAB* model (0  aw  0.99) – middle -, and both the moisture adsorption (red) and desorption (green) isotherms and the corresponding hysteresis factor  for the three beech disks: a) disk1-L ( = 1.24), b) disk2-R ( = 1.26), and c) disk3-T ( = 1.28).



Table SI-7. GAB and GAB* fitting parameters (M0, C, K and N), cell wall, monolayer and multilayer moisture capacity (Mwall, Mmono and Mmulti), specific surface area (SSA) and average pore radius (rp) for the three beech disks.
	
	M0

	C

	K

	N

	Mwall

	Mmono

	Mmulti

	SSA
[m2/g]
	rp
[nm]

	disk1-L
	0.0671
	4.98
	0.751
	-
	0.253
	0.050
	0.202
	192
	2.64

	disk2-R
	0.0627
	5.30
	0.766
	-
	0.254
	0.048
	0.206
	183
	2.78

	disk3-T
	0.0594
	5.45
	0.768
	-
	0.242
	0.046
	0.196
	175
	2.78

	disk1-L*
	0.0773
	4.47
	0.670
	0.00447
	0.211
	0.054
	0.157
	206
	2.06

	disk2-R*
	0.0712
	4.76
	0.692
	0.00407
	0.211
	0.051
	0.160
	196
	2.16

	disk3-T*
	0.0695
	4.76
	0.677
	0.00484
	0.196
	0.050
	0.146
	190
	2.06
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Figure SI-13. a) Bound (xbound) and free (xfree) water fraction as a function of the water activity (aw). b) Bound (Mbound) and free (Mfree) water amount contributions to the equilibrium moisture content (EMC = m/m0). c) The fraction of bound water (bound) in the multilayer capacity as a function of the RH. Note: the lines are guides to the eye.
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Figure SI-14. Sorption coefficient (S) profile in the adsorption (red curve) and desorption (orange curve) process for the three beech disks: a) disk1-L, b) disk2-R, and c) disk3-T.



Table SI-8. Sorption coefficient (S) calculated from the moisture sorption isotherms for the three beech disks: disk1-L, disk2-R, and disk3-T.
	disk1-L
	disk2-R
	disk3-T

	RH (%)
	S [mol/(m3 Pa)]
	RH (%)
	S [mol/(m3 Pa)]
	RH (%)
	S [mol/(m3 Pa)]

	10.8
	2.57
	10.7
	2.87
	10.8
	2.18

	21.3
	2.18
	21.3
	2.48
	21.3
	1.94

	31.2
	2.03
	31.2
	2.32
	31.2
	1.82

	41.3
	1.95
	41.3
	2.22
	41.3
	1.75

	50.6
	1.95
	50.6
	2.21
	50.6
	1.76

	60.1
	2.01
	60.1
	2.26
	60.1
	1.78

	69.8
	2.11
	69.7
	2.38
	69.7
	1.85

	79.2
	2.28
	79.0
	2.57
	78.9
	1.96

	89.5
	2.60
	89.4
	2.98
	89.2
	2.32

	96.5
	3.70
	96.5
	4.27
	96.5
	3.39

	89.8
	3.17
	89.7
	3.63
	89.5
	2.92

	79.4
	2.86
	79.4
	3.32
	79.2
	2.68

	70.2
	2.73
	70.2
	3.14
	70.1
	2.47

	60.7
	2.59
	60.7
	3.01
	60.6
	2.43

	51.2
	2.56
	51.2
	2.96
	51.2
	2.39

	41.9
	2.60
	41.9
	2.99
	41.9
	2.38

	31.6
	2.75
	31.6
	3.15
	31.6
	2.49

	21.6
	2.98
	21.5
	3.40
	21.5
	2.66

	10.8
	3.57
	10.8
	4.01
	10.8
	3.04
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Figure SI-15. Moisture transmission experiments on the three beech disks under different conditions: inner RH-value of 100% against outer RH-value of a) 0% and b) 65%; inner RH-value of 0% against outer RH-value of c) 65% and d) 100%. The lines are the fits to the experimental data using the exponential-linear fitting function (Eq. 4).
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Figure SI-16. Moisture transmission experiments on the three beech disks under different conditions: inner RH-value of 100% against outer RH-value of a) 0% and b) 65%; inner RH-value of 0% against outer RH-value of c) 65% and d) 100%. The lines are the linear fits to the experimental data in the linear regime.



Table SI-9. Permeability coefficient (P), transmission rate (TR), mass rate (), diffusion coefficient (D, D, DMSI), sorption coefficient (S, S, SMSI), lagtime (), lifetime (), stretched exponential factor (), moisture capacity (Mw) at different relative humidity conditions for the disk1-L.
	
	100% vs 0%-RH
	100% vs 65%-RH
	0% vs 65%-RH
	0% vs 100%-RH

	p [Pa]
	2862
	1002
	1860
	2862

	P [mol/(m s Pa)]
	(3.66 ± 0.04) 10-10
	(3.87 ± 0.04) 10-10
	(4.38 ± 0.04) 10-10
	(4.04 ± 0.04) 10-10

	TR [mol/(m2 s)]
	(9.95 ± 0.02) 10-4
	(3.69 ± 0.01) 10-4
	(7.76 ± 0.01) 10-4
	(11.00 ± 0.02) 10-4

	 [mol/s]
	(9.044 ± 0.001) 10-8
	(3.298 ± 0.001) 10-8
	(6.829 ± 0.001) 10-8
	(9.993 ± 0.001) 10-8

	D [m2/s]
	(1.01 ± 0.02) 10-10
	(1.54 ± 0.10) 10-10
	(0.97 ± 0.03) 10-10
	(0.78 ± 0.03) 10-10

	D [m2/s]
	(4.72 ± 0.10) 10-10
	(2.32 ± 0.20) 10-10
	(2.79 ± 0.10) 10-10
	(1.32 ± 0.10) 10-10

	DMSI [m2/s]
	(1.6 ± 0.1) 10-10
	(1.6 ± 0.1) 10-10
	(2.0 ± 0.2) 10-10
	(1.8 ± 0.1) 10-10

	S [mol/(m3 Pa)]
	3.6 ± 0.1
	2.5 ± 0.2
	4.5 ± 0.1
	5.2 ± 0.2

	S [mol/(m3 Pa)]
	0.77 ± 0.03
	1.7 ± 0.1
	1.57 ± 0.05
	3.1 ± 0.1

	SMSI [mol/(m3 Pa)]
	2.25 ± 0.05
	2.39 ± 0.05
	2.16 ± 0.04
	2.25 ± 0.05

	 [min]
	30 ± 1
	20 ± 1
	31 ± 1
	39 ± 1

	 [min]
	31 ± 1
	62 ± 5
	52 ± 1
	110 ± 3

	
	0.80 ± 0.02
	0.72 ± 0.06
	1.14 ± 0.04
	0.90 ± 0.03

	Mw (%)
	4.2 ± 0.1
	1.0 ± 0.1
	3.2 ± 0.1
	5.9 ± 0.2

	Area (%)
	8.4
	1.0
	3.6
	8.4





Table SI-10. Permeability coefficient (P), transmission rate (TR), mass rate (), diffusion coefficient (D, D, DMSI), sorption coefficient (S, S, SMSI), lagtime (), lifetime (), stretched exponential factor (), moisture capacity (Mw) at different relative humidity conditions for the disk2-R.
	
	100% vs 0%-RH
	100% vs 65%-RH
	0% vs 65%-RH
	0% vs 100%-RH

	p [Pa]
	2862
	1002
	1860
	2862

	P [mol/(m s Pa)]
	(1.35 ± 0.01) 10-10
	(2.08 ± 0.02) 10-10
	(8.59 ± 0.09) 10-11
	(1.25 ± 0.01) 10-10

	TR [mol/(m2 s)]
	(3.80 ± 0.01) 10-4
	(2.06 ± 0.01) 10-4
	(1.59 ± 0.01) 10-4
	(3.52 ± 0.01) 10-4

	 [mol/s]
	(3.393 ± 0.002) 10-8
	(1.823 ± 0.001) 10-8
	(1.391 ± 0.001) 10-8
	(3.142 ± 0.001) 10-8

	D [m2/s]
	(1.80 ± 0.04) 10-11
	(1.94 ± 0.05) 10-11
	(1.23 ± 0.03) 10-11
	(3.59 ± 0.08) 10-11

	D [m2/s]
	(1.13 ± 0.02) 10-10
	(4.81 ± 0.01) 10-11
	(1.22 ± 0.03) 10-10
	(1.90 ± 0.04) 10-10

	DMSI [m2/s]
	(5.3 ± 0.3) 10-11
	(7.6 ± 0.4) 10-11
	(3.5 ± 0.2) 10-11
	(4.9 ± 0.2) 10-11

	S [mol/(m3 Pa)]
	7.5 ± 0.2
	10.7 ± 0.3
	7.0 ± 0.2
	3.5 ± 0.1

	S [mol/(m3 Pa)]
	1.19 ± 0.03
	4.3 ± 0.1
	0.70 ± 0.02
	0.66 ± 0.02

	SMSI [mol/(m3 Pa)]
	2.56 ± 0.03
	2.73 ± 0.03
	2.44 ± 0.03
	2.56 ± 0.03

	 [min]
	160 ± 1
	147 ± 2
	228 ± 2
	80 ± 1

	 [min]
	120 ± 1
	279 ± 5
	108 ± 1
	71 ± 1

	
	0.96 ± 0.01
	0.74 ± 0.01
	0.74 ± 0.01
	1.05 ± 0.02

	Mw (%)
	7.5 ± 0.1
	3.7 ± 0.1
	4.4 ± 0.1
	3.5 ± 0.1

	Area (%)
	8.2
	4.8
	3.5
	8.2




Table SI-11. Permeability coefficient (P), transmission rate (TR), mass rate (), diffusion coefficient (D, D, DMSI), sorption coefficient (S, S, SMSI), lagtime (), lifetime (), stretched exponential factor (), moisture capacity (Mw) at different relative humidity conditions for the disk3-T.
	
	100% vs 0%-RH
	100% vs 65%-RH
	0% vs 65%-RH
	0% vs 100%-RH

	p [Pa]
	2862
	1002
	1860
	2862

	P [mol/(m s Pa)]
	(0.98 ± 0.01) 10-10
	(1.89 ± 0.02) 10-10
	(5.57 ± 0.05) 10-11
	(0.99 ± 0.01) 10-10

	TR [mol/(m2 s)]
	(2.62 ± 0.01) 10-4
	(1.79 ± 0.01) 10-4
	(0.99 ± 0.01) 10-4
	(2.63 ± 0.01) 10-4

	 [mol/s]
	(2.315 ± 0.002) 10-8
	(1.568 ± 0.002) 10-8
	(0.859 ± 0.001) 10-8
	(2.327 ± 0.001) 10-8

	D [m2/s]
	(1.47 ± 0.03) 10-11
	(2.05 ± 0.04) 10-11
	(1.37 ± 0.03) 10-11
	(2.86 ± 0.06) 10-11

	D [m2/s]
	(8.10 ± 0.20) 10-11
	(6.38 ± 0.20) 10-11
	(1.13 ± 0.02) 10-10
	(2.04 ± 0.05) 10-10

	DMSI [m2/s]
	(5.0 ± 0.2) 10-11
	(9.0 ± 0.4) 10-11
	(3.0 ± 0.1) 10-11
	(5.0 ± 0.2) 10-11

	S [mol/(m3 Pa)]
	6.7 ± 0.1
	9.2 ± 0.2
	4.1 ± 0.1
	3.4 ± 0.1

	S [mol/(m3 Pa)]
	1.21 ± 0.03
	3.0 ± 0.1
	0.49 ± 0.01
	0.48 ± 0.01

	SMSI [mol/(m3 Pa)]
	1.96 ± 0.02
	2.10 ± 0.03
	1.88 ± 0.02
	1.96 ± 0.02

	 [min]
	217 ± 1
	152 ± 1
	224 ± 2
	112 ± 1

	 [min]
	186 ± 1
	231 ± 4
	127 ± 1
	74 ± 1

	
	1.02 ± 0.01
	1.00 ± 0.01
	0.94 ± 0.01
	1.06 ± 0.02

	Mw (%)
	8.0 ± 0.1
	3.8 ± 0.1
	3.1 ± 0.1
	4.1 ± 0.1

	Area (%)
	7.9
	4.5
	3.3
	7.9
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Figure SI-17. a) Mass rate (), b) transmission rate (TR), c) permeability coefficient (P), d,e,f) diffusion coefficient (D, D, DMSI), g,h,i) sorption coefficient (S, S, SMSI), j) lagtime (), k) lifetime (), and l) stretched exponential factor () for the three beech disks with the moisture transmission parallel to the longitudinal (L), radial (R), and tangential (T) direction at different relative humidity conditions. Note: in the x-axis, the first value refers to the inner RH-value (cup) and the second one to the outer RH-value (gas flow).
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Figure SI-18. a) Relative directional permeability coefficient (Prel: L/R, L/T and R/T), b) relative directional diffusion coefficient obtained from the lagtime value  (D: L/R, L/T and R/T), and c) relative diffusion coefficient obtained from the moisture sorption isotherms (DMSI: L/R, L/T and R/T) at different relative humidity conditions for the three beech disks: disk1-L, disk2-R and disk3-T. Note: in the x-axis, the first value refers to the inner RH-value (cup) and the second one to the outer RH-value (gas flow).
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Figure SI-19. Transmission rate (TR) as a function of the vapor pressure difference at different relative humidity conditions for the three beech disks: disk1-L, disk2-R and disk3-T. Note: the green curve is representing the theoretical linear behavior.
21

image2.png
disk2-R




image3.png
disk3-T




image4.png




image5.png
disk1-L




image6.emf
0 24 48 72 96 120

1.00

1.10

1.20

1.30

t (h)

m/m

0

0

20

40

60

80

100

 

RH (%)

disk1-L


image7.png
disk2-R




image8.emf
0 24 48 72 96 120

1.00

1.10

1.20

1.30

t (h)

m/m

0

0

20

40

60

80

100

 

RH (%)

disk2-R


image9.png
disk3-T




image10.emf
0 24 48 72 96 120

1.00

1.10

1.20

1.30

t (h)

m/m

0

Model

Sorption (User)

Equation

yinf + A1*exp(-(((x-x0)/t1)^b1)) 

+ A2*exp(-(((x-x0)/t2)^b2))

Plot

C

x0

31 ± 0

y0

1.00130411 ± 0

yinf

1.0207596184 ± 5.306086354

A1

-0.0052717471 ± 0.002204406

A2

-0.0141837613 ± 0.002258846

t1

22.9351376694 ± 1.76158574

t2 88.9092862339 ± 11.8099561

b1 0.9440937145 ± 0.044810307

b2 0.9389389793 ± 0.081860771

Reduced Chi-Sqr 1.2919524342E-10

R-Square (COD) 0.9999934773

Adj. R-Square 0.9999933313

Model Sorption (User)

Equation

yinf + A1*exp(-(((x-x0)/t1)^b1)) 

+ A2*exp(-(((x-x0)/t2)^b2))

Plot C

x0 558 ± 0

y0 1.0356952 ± 0

yinf 1.0493566408 ± 3.231860862

A1 -0.001582864 ± 5.0030885172

A2 -0.0120785768 ± 5.335079852

t1 14.2665405469 ± 0.60328665

t2 74.7763991585 ± 2.99253333

b1 0.9764719345 ± 0.064340858

b2 0.8717579219 ± 0.028389950

Reduced Chi-Sqr

8.4559945975E-11

R-Square (COD)

0.9999910715

Adj. R-Square

0.9999908355

0

20

40

60

80

100

 

RH (%)

disk3-T


image11.emf
0 24 48 72 96 120

1.00

1.05

1.10

1.15

1.20

1.25

1.30

t (h)

m/m

0

disk1-L

0

20

40

60

80

100

 

RH (%)


image12.emf
0 24 48 72 96 120

1.00

1.10

1.20

1.30

t (h)

m/m

0

disk2-R

0

20

40

60

80

100

 

RH (%)


image13.emf
0 24 48 72 96 120

1.00

1.10

1.20

1.30

t (h)

m/m

0

disk3-T

0

20

40

60

80

100

 

RH (%)


image14.emf
0 20 40 60 80 100

0

2

4

6

8

10

Adsorption

 disk1-L

 disk2-R

 disk3-T

RH (%)

k 

(

10

-4

 s

-1

)


image15.emf
0 20 40 60 80 100

0

2

4

6

8

10

Desorption

 disk1-L

 disk2-R

 disk3-T

RH (%)

k 

(

10

-4

 s

-1

)


image16.emf
0 20 40 60 80 100

0

50

100

150

200

Adsorption

 disk1-L

 disk2-R

 disk3-T

D 

(

10

-12

 m

2

/s

)

RH (%)


image17.emf
0 20 40 60 80 100

0

50

100

150

200

Desorption

 disk1-L

 disk2-R

 disk3-T

RH (%)

D 

(

10

-12

 m

2

/s

)


image18.emf
0 20 40 60 80 100

0

50

100

150

200

D 

(

10

-12

 m

2

/s

)

RH (%)

          Ads. Des.

DSE

 

 

RP     

SSE

 

 

disk1-L


image19.emf
0 20 40 60 80 100

0

25

50

75

100

D 

(

10

-12

 m

2

/s

)

RH (%)

          Ads. Des.

DSE

 

 

RP     

SSE

 

 

disk2-R


image20.emf
0 20 40 60 80 100

0

25

50

75

100

D 

(

10

-12

 m

2

/s

)

RH (%)

          Ads. Des.

DSE

 

 

RP     

SSE

 

 

disk3-T


image21.emf
0 20 40 60 80 100

0

1

2

3

4

Adsorption

 L/R

 L/T

 R/T

k

rel

RH (%)


image22.emf
0 20 40 60 80 100

0

1

2

3

4

Desorption

 L/R

 L/T

 R/T

k

rel

RH (%)


image23.emf
0 20 40 60 80 100

0

1

2

3

4

Adsorption

 L/R

 L/T

 R/T

D

rel

RH (%)


image24.emf
0 20 40 60 80 100

0

1

2

3

4

Desorption

 L/R

 L/T

 R/T

D

rel

RH (%)


image25.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

 disk1-L

 GAB

 monolayer

 multilayer

D

m/m

0

RH (%)

M

wall

 = 25.3%

M

mono

 = 5.0%

M

multi

 = 20.2%

SSA = 192 m

2

/g

r

p

 = 2.64 nm


image26.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

 disk2-R

 GAB

 monolayer

 multilayer

D

m/m

0

RH (%)

M

wall

 = 25.4%

M

mono

 = 4.8%

M

multi

 = 20.6%

SSA = 183 m

2

/g

r

p

 = 2.78 nm


image27.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

 disk3-T

 GAB

 monolayer

 multilayer

D

m/m

0

RH (%)

M

wall

 = 24.2%

M

mono

 = 4.6%

M

multi

 = 19.6%

SSA = 175 m

2

/g

r

p

 = 2.78 nm


image28.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

 disk1-L

 GAB*

 wall

 monolayer

 multilayer

 capillary

D

m/m

0

RH (%)

M

wall

 = 21.1%

M

mono

 = 5.4%

M

multi

 = 15.7%

SSA = 206 m

2

/g

r

p

 = 2.06 nm


image29.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

 disk2-R

 GAB*

 wall

 monolayer

 multilayer

 capillary

D

m/m

0

RH (%)

M

wall

 = 21.1%

M

mono

 = 5.1%

M

multi

 = 16.0%

SSA = 196 m

2

/g

r

p

 = 2.16 nm


image30.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

 disk3-T

 GAB*

 wall

 monolayer

 multilayer

 capillary

D

m/m

0

RH (%)

M

wall

 = 19.6%

M

mono

 = 5.0%

M

multi

 = 14.6%

SSA = 190 m

2

/g

r

p

 = 2.06 nm


image31.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

D

m/m

0

RH (%)

disk1-L

h = 1.24


image32.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

D

m/m

0

RH (%)

disk2-R

h = 1.26


image33.emf
0 20 40 60 80 100

0.00

0.05

0.10

0.15

0.20

0.25

0.30

D

m/m

0

RH (%)

Model

GAB (User)

Equation

m0*(C-1)*K*x/(1+(C-1)*K*x)+m

0*K*x/(1-K*x)+m0*C*K*N*(x^2)/

(1-K*x)/(1-x)

Plot Dm/m0

m0 0.0694748428 ± 0.001743119

C 4.75762425 ± 0.182246898

K 0.6771965084 ± 0.009783406

N 0.0048411234 ± 3.569872847

Reduced Chi-Sqr 2.959852093E-7

R-Square (COD) 0.9999641573

Adj. R-Square 0.9999487961

0.21194983

205.244655

2.07043583

Model

GAB (User)

Equation

m0*(C-1)*K*x/(1+(C-1)*K*x)+m

0*K*x/(1-K*x)+m0*C*K*N*(x^2)/

(1-K*x)/(1-x)

Plot B

m0 0.0925587368 ± 0.004053345

C 4.8785961434 ± 0.344071677

K 0.680194426 ± 0.016517921

N 8.4903414969E-4 ± 2.648970

Reduced Chi-Sqr 1.8150131352E-6

R-Square (COD) 0.9998044753

Adj. R-Square 0.999720679

disk3-T

h = 1.28


image34.emf
0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0

x

bound

, 

x

free

a

w

Bound water

 disk1-L

 disk2-R

 disk3-T

Free water

 disk1-L

 disk2-R

 disk3-T


image35.emf
0.00 0.05 0.10 0.15 0.20 0.25 0.30

0.00

0.05

0.10

0.15

0.20

0.25

0.30

Bound water

 disk1-L

 disk2-R

 disk3-T

Free water

 disk1-L

 disk2-R

 disk3-T

M

bound

, 

M

free

D

m/m

0


image36.emf
0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0

 disk1-L

 disk2-R

 disk3-T

f

bound

a

w


image37.emf
0 20 40 60 80 100

0

1

2

3

4

5

131.76414805505

S 

(

mol/

(

m

3

 Pa

)

)

RH (%)

disk1-L


image38.emf
0 20 40 60 80 100

0

1

2

3

4

5

S 

(

mol/

(

m

3

 Pa

)

)

RH (%)

disk2-R


image39.emf
0 20 40 60 80 100

0

1

2

3

4

5

S 

(

mol/

(

m

3

 Pa

)

)

RH (%)

disk3-T


image40.emf
0 5 10 15 20

1.00

1.50

2.00

2.50

t (h)

disk1-L

100% vs 0%-RH

m/m

0

m = 5.866 g/h 

q = 30 min

t = 31 min

.


image41.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk2-R

100% vs 0%-RH

m = 2.200 g/h 

q = 160 min

t = 120 min

.

m/m

0


image42.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk3-T

100% vs 0%-RH

Model

Permeability (User)

Equation

A*exp(-((x-x0)/t)^b) + (x-x0)*n +

 bkg

Plot

norm

x0

0 ± 0

A

0.0797578471 ± 5.374533163

t

185.5471436941 ± 1.1974533

b

1.016554249 ± 0.0091521446

n

3.6827308106E-4 ± 2.748415

bkg

0.9202421529 ± 3.230349733

Reduced Chi-Sqr

1.4153618128E-6

R-Square (COD)

0.9999268264

Adj. R-Square

0.9999266205

m = 1.501 g/h 

q = 217 min

t = 186 min

.

m/m

0


image43.emf
0 5 10 15 20

1.00

1.50

2.00

2.50

t (h)

disk1-L

100% vs 65%-RH

m = 2.139 g/h 

q = 20 min

t = 62 min

m/m

0

.


image44.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk2-R

100% vs 65%-RH

m = 1.182 g/h 

q = 147 min

t = 279 min

.

m/m

0


image45.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk3-T

100% vs 65%-RH

m = 1.017 g/h 

q = 152 min

t = 231 min

.

m/m

0


image46.emf
0 5 10 15 20

1.00

1.50

2.00

2.50

t (h)

disk1-L

0% vs 65%-RH

m = 4.429 g/h 

q = 31 min

t = 52 min

.

m/m

0


image47.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk2-R

0% vs 65%-RH

Model Permeability (User)

Equation

A*exp(-((x-x0)/t)^b) + (x-x0)*n +

 bkg

Plot

norm

x0

0 ± 0

A

-0.0440299429 ± 4.334193704

t

108.3634020914 ± 1.2383610

b

0.7411190161 ± 0.009422802

n

1.9270292326E-4 ± 1.851704

bkg

1.0440299429 ± 2.15721806E

Reduced Chi-Sqr

3.8332479907E-7

R-Square (COD)

0.9999310395

Adj. R-Square

0.9999308319

m = 0.902 g/h 

q = 228 min

t = 108 min

.

m/m

0


image48.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk3-T

0% vs 65%-RH

m = 0.557 g/h 

q = 224 min

t = 127 min

.

m/m

0


image49.emf
0 5 10 15 20

1.00

1.50

2.00

2.50

t (h)

disk1-L

0% vs 100%-RH

m = 6.481 g/h 

q = 39 min

t = 110 min

.

m/m

0


image50.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk2-R

0% vs 100%-RH

m = 2.038 g/h 

q = 80 min

t = 71 min

.

m/m

0


image51.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk3-T

0% vs 100%-RH

m = 1.509 g/h 

q = 112 min

t = 74 min

.

m/m

0


image52.emf
0 5 10 15 20

1.00

1.50

2.00

2.50

m/m

0

t (h)

disk-L

100% vs 0%-RH

m = 5.864 g/h 

q = 30 min

.


image53.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

m/m

0

t (h)

disk2-R

100% vs 0%-RH

m = 2.200 g/h 

q = 160 min

.


image54.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk3-T

100% vs 0%-RH

m = 1.496 g/h 

q = 213 min

.

m/m

0


image55.emf
0 5 10 15 20

1.00

1.50

2.00

2.50

m/m

0

t (h)

disk1-L

100% vs 65%-RH

m = 2.138 g/h 

q = 19 min

.


image56.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk2-R

100% vs 65%-RH

m = 1.177 g/h 

q = 137 min

.

m/m

0


image57.emf
0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk3-T

100% vs 65%-RH

m = 1.018 g/h 

q = 152 min

.

m/m

0


image58.emf
-5 0 5 10 15 20

1.00

1.50

2.00

2.50

t (h)

disk1-L

0% vs 65%-RH

m = 4.429 g/h 

q = 31 min

.

m/m

0


image59.emf
-5 0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk2-R

0% vs 65%-RH

m = 0.913 g/h 

q = 214 min

.

m/m

0


image60.emf
-5 0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk3-T

0% vs 65%-RH

m = 0.559 g/h 

q = 219 min

.

m/m

0


image61.emf
-5 0 5 10 15 20

1.00

1.50

2.00

2.50

t (h)

disk1-L

0% vs 100%-RH

m = 6.488 g/h 

q = 38 min

.

m/m

0


image62.emf
-5 0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk2-R

0% vs 100%-RH

m = 2.038 g/h 

q = 80 min

.

m/m

0


image63.emf
-5 0 5 10 15 20

1.00

1.10

1.20

1.30

1.40

1.50

t (h)

disk3-T

0% vs 100%-RH

m = 1.514 g/h 

q = 108 min

.

m/m

0


image64.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

25

50

75

100

125

150

 disk1-L

 disk2-R

 disk3-T

m 

(

10

-9

 mol/s

)

.


image65.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

2

4

6

 disk1-L

 disk2-R

 disk3-T

P 

(

10

-10

 mol/

(

m

×

s

×

Pa

)

)


image66.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0.0

0.5

1.0

1.5

 disk1-L

 disk2-R

 disk3-T

TR 

(

10

-3

 mol/

(

m

2

×

s

)

)


image67.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

50

100

150

200

D

q

 

(

10

-12

 m

2

/s

)

 disk1-L

 disk2-R

 disk3-T


image68.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

100

200

300

400

500

D

t

 

(

10

-12

 m

2

/s

)

 disk1-L

 disk2-R

 disk3-T


image69.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

50

100

150

200

250

D

MSI

 

(

10

-12

 m

2

/s

)

 disk1-L

 disk2-R

 disk3-T


image70.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

3

6

9

12

 disk1-L

 disk2-R

 disk3-T

S

q

 

(

mol/

(

m

3

 Pa

)

)


image71.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

1

2

3

4

5

 disk1-L

 disk2-R

 disk3-T

S

t

 

(

mol/

(

m

3

 Pa

)

)


image72.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

1

2

3

4

 disk1-L

 disk2-R

 disk3-T

S

MSI

 

(

mol/

(

m

3

 Pa

)

)


image73.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

50

100

150

200

250

300

 disk1-L

 disk2-R

 disk3-T

q

 

(

min

)


image74.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

50

100

150

200

250

300

 disk1-L

 disk2-R

 disk3-T

t

 

(

min

)


image75.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0.00

0.50

1.00

1.50

2.00

 disk1-L

 disk2-R

 disk3-T

b

non-Fickian


image76.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

2

4

6

8

10

 L/R

 L/T

 R/T

P

rel


image77.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

2

4

6

8

10

 L/R

 L/T

 R/T

D

q

,rel


image78.emf
100 vs 0 100 vs 65 0 vs 65 0 vs 100

0

2

4

6

8

10

 L/R

 L/T

 R/T

D

MSI,rel


image79.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.0

0.4

0.8

1.2

disk1-L

 p

in

 > p

out

 p

in

 < p

out

TR 

(

10

-3

 mol/

(

m

2

×

s

)

)

D

p (kPa)


image80.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.0

0.4

0.8

1.2

TR 

(

10

-3

 mol/

(

m

2

×

s

)

)

D

p (kPa)

disk2-R

 p

in

 > p

out

 p

in

 < p

out


image81.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.0

0.4

0.8

1.2

TR 

(

10

-3

 mol/

(

m

2

×

s

)

)

D

p (kPa)

disk3-T

 p

in

 > p

out

 p

in

 < p

out


image1.png
disk1-L




