PEALAR R B2 4R 2024,39(1) : 223-227
Journal of Northwest Forestry University

doi:10.3969/j. issn. 1001-7461. 2024. 01. 30

AR T 1R KRB F I E 5SS

FRE RS A

QLT PR BRIRIREE S ARE2A B . T PH B T° 53000452, HE4E M ALK BA MR W L BB 57555 /R 161005)

W E R F A E TR P A KR B AT A AT AR TR AR T ARM S KR
St WA A TN . B o AT AKARAR A TR A K R A ) 69 AL A, R Z B 5 R K x4
WML RBER AN Z W &M ARG B oM, 58 A M E QB R T KM T34 K E3
ATTAM, SREA,FAFREAMSKEZFEREETHELE, 20X MESMELSKEL I E G EIF
FH A y=60.7155—0.059 50 —0.000 425 62" +0.000 000 649 62°, FFK I A4F £ 5 £ 0 4%
EBRR;MAEFINEMN A 6XSX1 ¥ BP WA MAEA S SREEFIGALERRRIZEES
2. 87 %0 A B D S A7 69 M A BEAR TR A K E PR £ H 363U RREEAH 1L 15% . R ADEEH
0.04% .25 MERF 3 AHEARTMZEZAE 10%, LA 22 ARG AN R ZH DT 9%; AMF
KA R F AR B A A AT Fe TR B AR KR 2 A A E A RFE R DR KGR R, TAF A MEY
BP #p 22 W 2 3E AR T4 K 3k —F A,

KW AM TR S KEABMEL A5 A5

RE 5SS ST81 XEARERD A XEHES:1001-7461(2024)01-0223-05

Prediction and Simulation Analysis on Time Serials of Juglans mandshurica L.umber

Moisture Content During Conventional Kiln Drying

WU Feng-xia' , YOU Guang-lin' ,DENG Guang-ming” ,SUN Jian-ping' "
(1. School of Resources s Environment and Materials ,Guangxi University s Nanning 530004 ,Guangxi »China ;

2. Huahe Group Huahe Furniture Co. ,Ltd. ,Qiqihar 161005, Heilongjiang s China)

Abstract: In this study,the time series of moisture content in Juglans mandshurica lumber during drying
process were simulated and analyzed, and the real-time monitoring and prediction of moisture content in
wood drying process were studied. Firstly, the change characteristics of the lumber moisture with time
were analyzed, and fitted by the third-order polynomial. Then, the artificial neural network was employed
to construct the model for simulation and analysis, and the model was used to predict the wood drying
moisture content. The results showed that the moisture content of conventional drying wood presented a
non-linear downward trend. The calibration function of water content and time constructed by polynomial
fitting was y=60. 715 5—0. 059 52 —0. 000 425 62°+0. 000 000 000 649 6x°,and there existed a large er-
ror between function fitting simulation and measured value. The maximum error of the simulation results
was 2. 87% obtained by constructing BP neural network model with the topology structure of 6 X8X 1. By
the trained BP network model to predict water content,the average error was 3. 63% , the maximum and
minimum errors were 11. 15% and 0. 04%. The prediction errors of 3 samples in 25 samples were more
than 10% ,the prediction errors of the remaining 22 samples were less than 9%. Moreover, local large er-

rors occurred in the region with large fluctuation of water content. The BP neural network can be used to
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predict the drying moisture content of J.mandshurica lumber in one step.

Key words: wood drying; moisture content; neural network; simulation analysis
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Table 1  Wood drying standard of Juglans mandshurica lumber
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Fig. 1 Hole position of water content detection probe
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Fig. 2 Drying moisture content and temperature variation

of J.mandshurica lumber
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Fig. 3 Residual analysis
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Fig. 4 Polynomial fitting and error
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