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Measurement and Optimal Fitting of Isothermal Moisture
Absorption Curve for Fiberglass

ZHANG Tingting, RAN Maoyu, REN Jing,
WANG Bo, XU Jiahui

(College of Architecture, Huagiao University, Xiamen 361021, China)

Abstract; In order to predict the moisture content of fiberglass under different air relative humidity, the iso-
thermal moisture absorption curve of fiberglass with 48 kg « m™? density was tested by dessicator method. The
test data of moisture content were fitted by OriginPro software and various typical formulas. The rationality of
fitting by Peleg formula was verified by the data in references. The test results show that the isothermal mois-
ture absorption curve is S-type. It is found that the fitting by Peleg formula has the minimum error and maxi-
mum correlation coefficient. It is also confirmed that Peleg formula is the optimal fitting formula for the iso-
thermal moisture absorption curve of fiberglass.

Keywords: fiberglass; equilibrium moisture content; isothermal moisture absorption curve; fitting formula

BB LA W T S R T A AU L PR B AR BB kA A — P A T R i 2R
S A 3 22 FL A A 18 W 32 5 0L SR T 22 AL A R I B2 R DL L 1 22 2 3 B 2 R S 4SS
CHRAF R S b A 2 FL bR} I A7 4% D) b2 B T 7 0l T SEL I &0 T S /K R LR, i 2 AL
AR IR #3083 B 2 UM R 3t 2k Ja 109 5 W et 8 Ak Bk T A SR A0 AR Ak RN s 2k B 4 A
25 (BN R 1 22 /0. PR TG A W O S [R) R R B i a0 FI0IN ,  2 x 9 DA 2 s ) O A R TR
ST R 22 FL AR i A5 R N il 2 0L A 2 A L AR SCRE IR E O 48 kg o m A B BE A
Wi HEHE: 2017-03-29
BEEE: HRFA6T).FH BB EEAFEFRFAT @I SNSRI R OBER S ES AN
WF5%. E-mail ; 373664489 (@qq. com.
ESTH: ERAKBELEETA(51678254)




206 A R e Al CA R B 2R O 2018 4F

15 23 CERBEILIE F 31747 R0 H 2% 10« R B M e 0L 4 24 L.
1 ZiE R B 22 i

L1 {&EH&ERTFREMNR

WERT B 48 kg » m* I B IAR B HATHI K 7 4> 35 mm >} 40 mm X 30 mm (iR 2 @) myilhe
PRl 18 ~T 5 T SRR O S g W S I T S s A R R AR 20 DA R R T AR
HET TR P RR 0 T T4 R IRy A TR e VR AR A KT UG s A e K S A
TS B 25 A0 33 ol 53 e R A R L AT U B A B0 48 o 1 SR o {EL SR AR A B PR AT 52 B
IR 25 18 B B F AR O h 7 22 40/ JO AL B8 22 4 B FEAE RS 2 DRI A ef 22 R G L SR FBE T 0807 3k
) 5 B AR R Y B

EOG. M TP-213 B 1R G AR 210 g, K5 0. 001 @)X 7 A B ARAE AR &2, I 30 5% 28l s
SR FAFR SR 1 # ~7# i, 8 F DHG-202 AL ML b GRAERE 0 106). 358 HEAR IR Bl 105
CLHEAT 48 h ST AR J5 . AF M 2 h AR 1 U, 2 AIAR 3 AR EEARMEZE AN KT 0. 100 A BE R A
IRBN A B H AT, 56 T iR i 7 T B R R MEAE IE AR BB IR AR A AR
S5 O G R IR 5 A RO AT B S H I ) AR AT R i B T 3 B B 4 0 G 2R
PrbR o) 3 A vl R I G b e 2 i 7 A 8 R 0k R A T O DR b L S L TR B
PRI AT 8 B P — R AR R A5 IR T SO I S8 I - ARS8 B R AT T T 1 5 3 e 0 s
1.2 FEFERENR

3 I BE 7 Al AN TR PR R R ER TR AR T MR AR A AR A RN TR g S R R . g 18 ~T7 & TR
R R FR O 8 T R A B AR S T P s R R R A, PR TR AR B R
F R TR R TR R IR B E Oy 23 CLEgE 14 dJa . B RSP EAT 1T UORR
L BGARERRE 4 h FREE LU AR 3 AR AR HE2E AN KT 0. 106 A BB AR A 5 T AR N 25 s 3
A TR PR A IR A R VA TE 23 CTRERF A AR B IR 1 R, R L A om
T 5 @ O A SR R B s Sy WA B s U O P R

F 1 BRI T B O i

Tab.1 Dry weight of fiberglass sample and its equilibrium moisture content

A my/g L 0 2R 7 o/ % m/g U/ %
1# 2.094 MgCl, 22.75%+0. 30 2.122 1.337 2
24 1.978 K,CO; 32.90+0. 17 2.029 2.578 4
34 2.060 NaBr 43.16+0. 36 2.113 2.572 8
4 1. 954 NaCl 58.20+£0. 42 2.005 2.610 0
S5 2.006 KCl 75.36%0.13 2.067 3.040 9
6+ 2.286 K, SO, 84.65+0. 27 2.371 3.718 3
7 2. 181 KC, H; O, 97.4240.47 2. 440 11.875 3
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Fig. 1 Isothermal hygroscopic curve
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Tab. 2 Fitting formula and parameters
ZH
K e ; ‘ BEA MERK
k(151 U={[In(1—®) ]/a}* 2.986 42 1.009 88 - - 184,986 70 —1. 881 80
SCHk[16] U=-exp(atbd) —2.437 73 4,956 14 - — 15.475 99 0.758 91
CHR[17] U(:l"f%&(ib;‘;‘f) 0.938 80 —1.68X10 % — — 3.693 11 0.942 47
SCHk[ 18] U=ad +cd’ 14.135 11 19.058 45 3.337 30 0.420 51 0.608 42 0.984 20
Scwk[12] U=ad/(1—bd) 1.320 85 0.913 54 - - 9.573 99  0.850 85
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Fig. 2 Residuals and correlation coefficients

for different fitting formulas
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Tab.3 Test data
H i kg me B WK S5 R/

£ 1 2 3 4 5 6 7 8 9
ST o [} 8. 89 15. 35 31.00 35.73 55.00 63. 60 75.66 83. 94 94. 96
U 0. 35 0.42 0. 65 0.72 0.97 1.21 1.74 4.61 5.99

— ] 22.80 32.90 43. 20 58. 20 75.40 84.70 97.40 — -

SCHRES ] 24 U 0.58 0.62 0. 66 0.67 1.09 1.15 2.01 — —

40 U 0.959 0.63 0. 65 0. 66 1. 06 1. 26 3.36 — -

ST 20 [} 20. 05 43.12 48.08 57.17 65. 14 81.13 — — -

U 2.42 4.29 4. 89 5. 00 5.01 7.18 — — —

SCHRT10T 122 3] 11. 30 32.90 43. 20 58. 00 78.70 84.50 93. 80 97.40 -

U 0.63 3.06 4. 31 5. 74 9.15 11. 30 16. 40 24. 60 -

ST 160 ] 25.00 45. 00 60. 00 75.00 90. 00 - - - -

U 6.66 7.77 9.13 11.97 17. 88 - - - -

CH[10] 915 [} 12.70 33.92 56. 11 75.31 98. 00 - - - -

U 5.37 8. 31 10. 94 14.18 28. 87 - - - -
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Tab. 4 Residuals and correlation coefficients for different fitting formulas and different test data

R Henderson 22 5 Caurie 2= GAB 5L Peleg /43 RV

KU gk MXRE REM MRE O RERM MRRE REM MR REM HXREK
SCHR[7] 63. 804 —1.212 1. 854 0.935 2.288 0.920 1. 488 0.927 2.170 0.924
SCHRES ] 8.161 —5.158 0.181 0.863 1.420 —0.071 0.028 0. 964 0. 307 0.768
SR8 15. 600 —2.125 0.904 0.818 0.725 0. 854 0.031 0.989 0.595 0. 880
SCHRL9 ] 149. 693 —14.999 0.918 0.901 24.120 —1.578 0. 851 0. 817 0.977 0. 895
CHk[10] 1 146. 816 —2.039 25.011 0.933 80. 661 0. 786 0.761 0.997 13.934 0.963
Hk[11]  651.074 —9.780 4,311 0.928 156.766 —1.595 2.54X107° 1.000 12.168 0.798
SCHR[C10] 1 252,074 —3.962 11.988 0.952  245.999 0.025 0.024 0.999  29.055 0. 884
4 Z5ie
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