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Drying kinetics of rubberwood drying by microwave

[y

Fufl 93" Qw1 WaasI® seeve ufilvd' wsednd duna!

! advinsdanisuinnssugaaunsauiiedaninden angmelulafanamngay avning dusvdguasaiosusy aviiia e .o
A.UATAITITUIIY 80280

2 pougAnenmansuasinalulagnanvinssy wninenduanmaiuaiund nennasun s euzemis eifles a.a3ugind 84000

Santi Khamtree! Kritsada Puangsuwan® Roihatai Kaewmai' Narongsak Seekao’
! Department of Industrial Innovation Management for Environment, Nakhon Si Thammarat Rajabhat University, Tha Ngio Sub-
District, Mueang District, Nakhon Si Thammarat, 80280
2 Faculty of Science and Industrial Technology, Prince of Songkla University, Surat Thani Campus, Ma-kham-tia Sub- District,
Muang District, Suratthani, 84000

* Corresponding author.

E-mail: kritsada.pu@psu.ac.th; Telephone: 0890007013
Fuisuunany 16 Sunaw 2565: JuiluAlaunau asedt 1 1 wwieu 2565 ; Jufineusuunanu 24 NHWNIAN 2565

UNANED

ﬂ'm'iéTEJf:ﬁ?maﬁiwmﬁl,ﬁaﬁﬂmaauwamami‘mﬁauLn}h wUUsaewnndineans duUsEATNITUNT ALY kardhNITeu
1ffenmnaluudaziteulviendulilasion Wermisdutagidunnudosnislumssdamesinesduuauddsonddnues
‘UsumﬂazmmﬂimaLiJuLmaawammmwaﬂ m‘m‘umiwaaﬂi’ﬂmmmiwumL@Enﬂuﬂuiiamml,aumauLwaamﬂimmﬂmmu
melddeulovesmsaniseudsd 2 JUkUY 1@Lmmia‘uwumiﬂi‘umaaﬂauluiﬂngﬂmﬂgﬂlﬂmLﬂunm 90 uiLaztIan 150
wnit fimsmuauarisiasluntsiiinanutuegisedu 1.5 wae 3 wasietunit Tnsfdsedulalasinegludinsewing 0.85 fs
2.6 Alatnd fgaumnlevgeanoyd 81.5 ssmusaidea nanisdnwmuindnsanuiulunisevazanasesnesaiilugisusn
Lﬁawmm{[,%?ﬁuﬁwé’qmé"uiuimnw%a LUUSIa 09 IAdAAANTAEN13TININATTNNNTOULULT 1 WavAnisIau 3 .unsae
Vel ummLmuﬁrﬂumiaﬁmaaauwamammaammﬂﬂau"LuIﬂiLuw:i,ﬂﬂwﬂmLiuamsmﬂummﬁmamuavum 4 aqaﬁma 0.9999
way ﬂ’laiu‘ﬂiuﬁ'ﬂﬁﬂﬂﬁLLW?WJ’]M‘UU@JW]E]EWNW’JN 1.518x107 wag 1.572x107 A1510UASABUIT 109n15NARDULT 1 way 2
AIUAIAU maa‘ummaulu‘[mm\lawmaamﬂimmﬂ’nmumﬂsluiﬂﬁt,l,ﬁda&maﬁ’n,auaLLazﬁmwmﬁumﬂﬁNﬁﬂaﬁaLﬂumuﬁaﬂ
Tunmsaulduvuissmunaly
AdNATY

nseuuieenaulilasian saunamansmsouwis dulsvarsnmsunsanutuussavisne ldenamnsn
Abstract

There is a large demand to export rubberwood in the furniture industries of Thailand, which has major rubberwood
resources in its southern areas. This research studied two different methods for drying rubberwood and specifically drying
kinetics, modeling, effective moisture diffusivity, and wood drying rate in a microwave oven. In the experiments, the same
size of a piece of rubberwood as typically used in a factory, and two different approaches were applied to dry the pieces

of rubberwood to reduce their moisture content. Drying control was regulated by microwave power, which adjusted the
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microwave power from high to low within 90 min and 150 min. The airflow was either 1.5 m/s or 3.0 m/s, and microwave

power ranged between 0.85 and 2.6 kW. The highest temperature was 81.5 °C. The results indicated that moisture was

removed very quickly in the first period due to the high power of the microwave drying method. The logarithmic model

of schedule 1 was the most accurate representation of the drying kinetics of the microwave as compared to the

experimental data, and this model had an R coefficient of 0.9999 to describe the drying process. The effective diffusivity

of the moisture ranged from 1.518x10” way 1.572x10° m?/mins, respectively. Microwave drying of rubberwood removed

the moisture content inside the wood and reduced the internal stress of the wood, both of which accelerated wood

drying.
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Model name Model equation Reference
Page MR - (M-M.g) | Mo- Meg)) = €Xp (-k.t") [25]
Henderson and Pabis MR = [(M-Meg) 1 (Mo- My - a-exp k.t [26]
Logarithmic MR = [(M-Meg) / My- Meg = a-exp kt) +c [27]
Two-term Exponential MR = [(M-Mey) / My Moy = a- exp k) +1-a) expck.at) [28]
Diffusion Approximation MR = [(M-Meg) / My Meg)) = a- exp (k) +(1-a) expck.b.t) [29]
A5 3 radnSSsadRvesuuusiassnseuldienmssenaulalasi
Model name SC Coefficience R ;52 RMSE
Page 1 k=0.0137, n=0.6305 0.9837 0.0000 0.0000
Henderson & Pabis 1 k =0.0025, a=0.9725 0.9359 0.0003 0.0001
Logarithmic 1 k =0.0224, a =0.2304, c= 0.7698 0.9999 0.0000 0.0000
Two-term Exponential 1 k =0.0029, n =0.9898 0.9958 0.0922 0.0358
Diffusion Approximation 1 k =0.00278, a =0.9598, h=0.0573 0.9919 0.0926 0.0360
Page 2 k =0.0170, a =0.6333 0.9756 0.0004 0.0001
Henderson & Pabis 2 k =0.0025, a = 0.9441 0.9592 0.0007 0.0002
Logarithmic 2 k =0.0005, @ =0.5299, c= 0.4244 0.9624 0.0007 0.0002
Two-term Exponential 2 k =0.0032, a =0.9998 0.9213 0.0024 0.0009
Diffusion Approximation 2 k =0.0031, a =0.9898, h=0.0015 0.9222 0.0024 0.05732
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A1519% 4 NsAuddsamdsausnngluksazidoulunisneass

2anNTUlB9INSI9E1959057 HadwsvesA D, veq

Fuldenanisveanisnansaueuly SC 1 wazauly SC
2 WNAU 1.518x107 kar1.572x107 m?/mins Aua1su

WawSeusuiunisaukuuausau [30]
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TugransnaassnsauUaemdsnusmizdndy
AssEmeven 1 nfuveslienanisnannnszuaunis
auureselulasianduinaldannauns (9) uwaz
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wiazieulasemnseit 1 ildluniseu SC 1 waz 2 n13an
AsAuUEemdruintuannUsananisnszanean
Sousendrnuaaulilasividufionsandaianeuiianas
nsannuilanliidediAgyiuan SEC lnadla SEC
49dn (22.599 MJ/kg) 310 SC 2 A311L598 3 m/s
gunniigegn 815 °C ldszdudenaululasamgsgn

[y

Wiy 2.4 kW saawiniu 850 W lumienduiuain SC 2

'
o

flfin SEC Angn (13.216 MJ/kg) 1A113139a8 1.5 m/s
9

a

avinigean 74.6 °C \udevsiinisanasmesanu
anuazn1siniureiatounysunifufuan SEC
mwzaztuAinesuiassdurainannisanves
nansukazANALE s IuLar ST uYe g
paululasiandanaldinisnszansguugieviiuiy

ANAIRU [31]

No. SC ANLEIaU (m/s) SEC (MJ/kg)
1 2 1.5 13.216
2 2 3 22.599
3 1 1.5 14.625
4 1 3 15.538
5 1 1.5 17.391
6 1 3 14.504
7 2 1.5 15.021
8 2 3 21.978
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