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Humidity-control Materials and Their Humidity
Absorption and Desorption Rate Variation

HUANG Zishuo, YU Hang, ZHANG Meiling
(College of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: The equilibrium moisture content under different
humidity conditions of four test samples was tested. The
weight changes of the samples were measured every hour at
different temperatures with the relative humidity (RH).
Experimental results indicate that in the same air environment
the relationship between dimensionless ahsorption/ desorption
rate and the time can be fitted by the same power function.
Through numerical fitting, the expressions of the
dimensionless absorption and desorption rate were obtained
with the ambient humidity 75% RH and 95 % RH respectively.
The relative error between the calculated value and the
measured value of moisture absorption/desorption rate at any

hour during the 12 hours was also formulated.

Key words: humidity-control materials; moisture content;

absorption and desorption rate; power function
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Tab.1 Test sample materials

SRS JFORHER EE TR L JUAT R ~F/ (mm X mm X mm)
A ks s AE : BEERERKIR 100 : 50 : 5 100X100X 25
B Vit : A8 : BEERERKIR « a4 100:50:5:3 100X100X 25
C PImRey : A8« ERERKR 1003 100 ¢ 5 100X 100 X 25
D FERL : (7R 100 £ 100 100 X100 X 25
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et T /5 By SE 58 5 B F1E R B B 48 (DH-
HP150A , i BE I 22 i FBl y — 20~ 150 “C, MXHB B
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Tab.2 The equilibrium moisture content under different

humidity conditions {(average temperature 23 C)
P4 ok « g1
MR % THEERE/ (g g D)

Filr A FEm B i C £ D
30 0.047 3 0.047 3 0.044 3 0.038 1
40 0. 052 4 0.052 7 0.050 7 0.046 4
65 0.070 5 0.071 4 0.0715 0.075 8
75 0.075 7 0.077 0 0.077 4 0.090 8
85 0.0821 0.083 7 0.084 8 0.111 9
95 0.116 5 0.120 4 0.1310 0.203 9
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Tab.3 The number of experiments’ procedure and its
enviromental parameters(temperature T, velocity v)

T
v/ (me ™D 13°C 23°C 33 °C
0 C2,D2  Al,BL,CL,DI C7.D7
0.5 €3,D3
1.0 C4,D4
15 C5.D5
2.0 C6,D6

g TP ABCDRRERERIF 1,23, T Rr SR
2.3 XWERBEESE

HAE SIS ENN v B R EGR , B A 25
RGBT — KB 2 L5 4 R AT 5 240
. e th B SE IR AT R B I (E 4% R (O AT il 2%
W EE R A 1,2 Prox.

y(x) = axt (4
357 ‘81
30k x y=0.226 3x-0688 St
g R2=0.995 3 *C2
25t

1 HEIREES 5% HREREEMEHERMEAN
Fig.1 Fitting

dimensionless absorption rate with 95% of RH

curve and fitting formulation of
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Fig.2 Fitting

dimensionless desorption rate with 75% of RH

curve and fitting formulation of
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Tab.4 The relativity error ¢ between the calculation value and test value during absorption
P
/b B C & D
0.5mesg! 1.O0me+s™! 1.5mes! 2.0mes! 0.5m-=s1 1.Ome=s1! 1.5mes! 2.0meg !

1 2. 36 —7.43 —0. 05 —34. 88 6. 35 9,14 2. 69 2.12

2 —10. 84 —22,53 —11.76 —47.12 —6.32 —4. 83 —13. 37 —6. 38

3 —12.29 —19. 98 —13.64 —42.21 —12. 36 —10. 31 —14. 80 —8.32

4 —10. 93 —19.15 —12.75 —37.18 —13.53 —13.27 —14. 60 —7.32

5 —10. 09 —17.53 —11,05 —33.82 —13.01 —13.79 —14. 39 —7.17

6 —9.78 —15. 48 —10, 87 —30. 27 —12.23 —13.06 —13.91 —7.63

7 —10.06 —14. 32 —10. 95 —26. 80 —11.25 —12.17 —13.01 —8.17

8 —10.72 —13.28 —10, 06 —23.36 —10. 48 —10. 82 —11. 86 —8.45

9 —10. 92 —12.29 —9.80 —19. 30 —9.62 —9.92 —10. 57 —8. 88
10 —9.94 —11.02 —9.43 —15.57 —8.90 —9.55 —9.23 —8.90
11 —9.21 —9.70 —9.11 —11. 87 —8. 43 —9.15 —7.95 —8. 80
12 —8.54 —8.54 —8.54 —8.54 —8.54 —8.54 —8.54 —8.54

x5 ARARETHESEHEETEES TWENHEINEE ¢y
Tab.5 The relativity error ¢y between the calculation value and test value during desorption
i
/b HEC & D
0.5me+s! 1.Ome+s1! 1.5me st 2.0me+s ! 0.5mes ! 1.O0mes™! 1.5mes! 2.0me+s!

1 —8.76 —34.74 —5.56 —9.37 6. 46 —8.49 3. 89 20. 39

2 —22. 67 —42,76 —20,11 —20. 89 —6.62 —19. 84 —9.75 9. 49

3 —22,06 —39. 39 —17.32 —16. 05 —8.42 —20. 22 —10. 69 4,31

4 —20. 40 —33.21 —18. 84 —16. 29 —10.13 —20.11 —11.21 —0. 64

5 —19. 35 —27.68 —18.73 —15.93 —11.57 —18.91 —11. 90 —4.48

6 —19. 90 —25.56 —17. 68 —16.12 —12.96 18. 18 —12. 98 —7.68

7 —19.70 —23.62 —18.22 —16. 66 —14. 33 —18.13 —14. 18 —10. 19

8 —19. 26 —21.94 —18. 27 —16.58 —15.56 —18.31 —15. 34 —12.28

9 —18. 77 —20, 29 —18. 06 —16. 56 —16. 63 —18.45 —16. 48 —14, 17
10 —18.74 —19. 27 —18. 08 —17.09 —17.44 —18.55 —17.63 —15.90
11 —18.59 —18.93 —18.18 —17.79 —18.13 —18.63 —19.14 —17.39
12 —18. 85 —18. 85 —18. 85 —18.85 —18.85 —18.85 —18. 85 —18.85
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