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Experimental methods for water absorption characteristics
of porous firing clay tiles

Pan Zhenhao , Zhang Lei, Meng Qinglin, Li Qiong . Renpeng
(1. School of Architecture, South China University of Technology, Guangzhou 510641, P. R. China)

Abstract: Efficiency of building passive cooling is based on the water absorption characteristics. Illustrated
by the example of porous firing clay tiles, test methods are different between national and international
standards. Capillary water absorption coefficients and capillary saturated water contents of three kinds of
porous face tile are measured through partial immersion method referred to the international standard. The
results show that both porosity/capillary absorption coefficient and porosity/capillary saturated water
content have a linear positive correlation. Water contents after 24 hours absorption are measured through
integral immersion method referred to the national standard, and vacuum saturation method. The results

are compared to those abtained through partial immersion. It is showed that the results of partial immersion
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is less than the results of integral immersion by 3. 25%, and less than the results of vacuum saturation by

21.58%. The result shows that higher capillary water absorption coefficients means higher capillary

saturated water contents. The corresponding kind of tile is more suitable for passive cooling. For the test

method, partial immersion is more appropriate than integral immersion. Repeatability errors of all the tests

are under 2. 40% , showing high precisions.

Keywords : porous material; capillary water absorption; open porosity; water content; experimental analysis
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Fig. 2 Sample N2 and electron-microscope photo
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Fig.3 Sample Al and electron-microscope photo
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Fig. 4 Partial immersion experimental facility
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Fig. 5 Integral immersion experimental facility
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Fig. 6 Vacuum saturation experimental facility
1.5 REZHFE
A5 A S B (AR [ S5 06 5 AE E IR PR T
R ) — 2L ASCAS oy ) — N B AT 484, 75 5 A2 1



% 14

B F SRR R Rk 29

SN L DR AT SR P R X A o 22 0 B R
1% 2 (e, s Repeatability Errors) , DL ffif & 52 56 45 16 &,
Horbr o IRAE 57 A FEAE, i€ (1, plsy U
iit[s] ’]‘ c I:l ’q][sj .

e, =rs, = 15,1, (j,1) =
1 q q . —1,1 (j)Z
Sl PO e

2 ERERSHE

1) BRI V5 900 52 06 S 6 2 . 3 3K R Y B 4 R K
BBt 7E 1 min 2247 56 B, FRB Wi 0 56 2 B BEad
EYHIK B BE N MR RS = oK s %, 3R N1
N2 fLBRRITE 35U A - M E A R#EIENE
KRB, T LB RAUA 24. 09% 19 AL R 1F K
IK R BT E REAR (B 7). W R NT A
N2 (B 4 Fn & K R 450 . 1 Al B F WG, Bon
HH LB SRR TR S B A A R K R R Y (A 8D
SRR A 2 BT L FLBRR 5 B AR K R B AR R
TR R R LM E M XX R (B 9, T KR
23.5 C,EmAE MK EE 24 h, N1.N2 & Al il
FATHNR M 5L 00 H R MR IR 22 KKl 1. 4006.,2. 40940 ]
1.85% , L EE A EHERS .

1

-%xmo%]
.T,‘_j(])

a4 257 4 054
W £ =0.45
g" _':“ 20| $=35.39% P
= = 15
e E 0
< < L
b o5 o052
2 2 $=24.09%
100 200 300 2 3 4 5 6
I [ 2/s12 I [ e12/5172
(a)24 hig/K T2 (b) B BRI E15 2A H

(a) 24 h absorption process  (b) first stage and linear fitted A,

#: - N1 —+ N2 —eAl

B7 EHERKRERH
Fig.7 Capillary absorption coefficient

N N

15

—
o

w

FMERAKE 0,,/%

N1 N2 At
B8 FEHAFMEKE

Fig. 8 Capillary saturated water content
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Fig. 10 24 h water content curve
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Table 1 24 h water absorption content

= ARR I TR 2R
i Waics/ % Waso/ % d/%
N1 16.77 16. 20 3. 44
N2 16. 08 15.63 2.82
Al 8. 89 8.59 3.48
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Table 2 Cacuum saturated experiment
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