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Experiments on the water-vapour exchange between the
air and the surfaces of materials in the closed box

Goro Horie

Abstract

Each of several finishing materials accepted to have a good ability of moisture absor-
ption such as woods, fibreboards etc., was put in the closed box of iron sheet.

After the equilibrium between the humidity of the material and air was obtained,
the air temperature was changed following the process expressed by

t=Me “+7

Then the absolute humidity of the air in the box was shifted by the moisture absorption
of the material.

It was found that the shifting process of the absolute humidity can be represented
by the following equation:

o=B+Ar+ AMe “+ Neg~“Yebt—e 8%

(in heating process, M <0 and N<O0, in cooling process, M>0 and N>0),
where a, 3, 4, B and N are the coefficients that can be determined by absorptive rates
of materials and the initial conditions of experiments.
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The Temperature and Relative Humidity of the Air in the Living Rooms of Tow Houses
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Fig. 1-1a. Wood Coustruction Fig. 1-1 b, Brick Construction
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Table. 3~1
- A | i R B R R 3 ik (20°C R.H. 45%%)
{em) (mm) (kg)
1
S N~ FF Yy R 46X 46 i 5.0 0.617
S/2 ” 32.5X32.5 ! ” 0.310
S/4 1 23%23 i ” 0.163
|
T VT T YA 46346 | 75 0.525
v ~ = v (L) i | 4.0 0.445
i
P TIRE—HK— K ” ‘l 6.0 1.181
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Table. 3-2
Heating Process
Material —~M(°C) L a (1/h) Allg/m*C) —Nlgm¥| «{1/h B{1/h) Blg/m?) ‘ z (°C)
S-3H 11.60 0.8140 0.2416 0.8566 1.5268 0.9320 1.9785 14.7
S/2-1H 10.09 1.0816 0.3042 1.3561 1.9040 1.3040 1.9653 20.3
S/4-1H 13.10 1.2348 0.2496 0.9433 1.7460 1.5680 2.3083 17.3
T-4H 13.20 0.7416 0.3098 0.9355 1.3264 0.9168 1.4587 19.5
V-1H 11.40 0.9700 0.2313 1.0985 1.4656 0.7344 1.6244 20.1
V-2H 15.32 0.4548 0.2700 1.6174 0.8044 0.3468 1.9810 20.5
P-2H 11.50 0.9408 0.2661 0.7383 1.7160 1.1576 1.7031 17.2
N~2H 7.70 1.0636 0.0925 0.0 — — 2.8000 16.4
Cooling Process
. i | f | {
Material | M {C) i a (1/h) A {g/m*C), N (g/m?) 1 a {1/h) L8 (i/h) B (g/m?) z (°C)
. - i i . ! ¢ |
S-3C | 13.60 1.5848 0.2416 3.1839 2.6152 0.6364 1.9696 | 5.4
S/2-1C 11.77 0.7740 0.3042 0.9393 1.7524 0.7876 1.9653 10.5
S/4-1C L 11.80 0.6382 0.2496 0.4397 3.5236 2.9312 2.2782 8.3
T-3C 5.50 1.1788 0.4052 0.58b4 1.9144 1.1128 — 0.7861 16.0
V-1C 8.30 0.6836 0.2313 5.3450 1.4692 0.2088 1.6244 12.1
V-2C 13.50 1.0512 0.2700 0.5394 2.2672 1.4452 2.0597 6.6
P-2C 12.20 0.7268 0.2706 0.6580 8.6660 5.3496 1.6204 5.8
N-1C 16.20 0.6552 0.0925 0.0 — - 6.2200 4.0
N-2C 11.00 1.0076 0.0925 0.0 — —_ 2.8000 6.2
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Table. 4-1
Materials A’ls(20°C) A-A7 Materials A’la(20°C) A-A7
P-2C 0.0227 0.1108 V-2C 0.0289 0.0547
P-2H 0.0228 0.1061 V-2H 0.0307 ; 0.0435
S/4-1C 0.0227 0.0843 S-3C 0.0312 0.0295
S/4-1H 0.0267 0.0549% S-3H 0.0337 0.0123
S/2-1C 0.0275 0.0825 ! T-3C ; 0.0442 ‘ 0.0318%
: , |
S/2-1H 0.0278 0.0802 o TH 00350 | 0.0114
i
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