a a o 9 9 g‘ A
FOINITUNUD ﬂ1§'f)‘1J113JfJ"I\1ﬂ'JEJUlE]u']EN‘EJ'Jﬂ

I UNAI NUNITIN 1K
RURRE A AAINTTUIAL

= =1

1MsAnyI 2546

UNAALD

9} 2 £ 9 y o A
mseulfiluduaeuniiideldszeznamazndsauuinigalunszuaunsulsgy
[ a o 9/ aw dyd =2 Yy 9 :’a‘ A 1
Wurdadual e m3dtediteauladnumseuniedielethveaiiosioaananlu
2 v
M50V tazAnImansznUAenuaNATImMenMuaziFinave Ifeams Tumsanyinsadl
1 4 % ' g’
1¥douginsenszuensn 1.2 was vazduiigudnais 0.5 was Feawnsonu lorudldlu
9 1 9 9 2]
dovu Fu'ldnldnanediving 1 wes X1 47 X3 17 Tumsnaaessgnualsloidoiaady
v v Y
AueIMAseudledadIu 6:1, 4:1 1Az 1:6 2 119UNTLNITANUFUTIPENI 15% 11ATTIW

a

9y Y Y = ° [ = I~ =1 1
uhs Taeldannzludeseuliguugil 110°%c anuduusseIma tazdnyulSeuiousznin
Y [

msoualelerhoeiaiueimasou iendasimsuiuazjluuuvesguugivesnseuus

Az
Yy 9 A v WY ¥ A v Y,
T aneensuldvuaoudo UM INAToUMUUTTON (Prong tes) LAZMINATDUAE
< 1w < a 4 (B

e wamanaasauaaslimiundanmsuiasanull  1dudanldee lurmumsnaaou

A v A Y a & o o A v A v ) a o

puugdon losnnanuduaaiy asiuwdeu lumseuudsimingayldgnmdiemaiing

Y Y ] v I v v v

1 ) Mlehoudrludrlvausagueamsen easnnudulull @) ldlerhsasian

a

H A
gaHqil 105°c 1Az 110°c aaunueInesoufigungil 80°c luduapuszniemsounan (3)
) ¥ oA 9 A A o o @ Y =
lsomaseusdeaaliiodluyianeveInseiiioann NuyUdNinTeluiotol tazaei
@ 4 A dy {

TUHTUYAA (bound water) MHAD WAMTOUAIBNTZVIUMIH dunsaaanar lumsoumae 41
) 1 wva { < 4
$lue Taedseonlfide udhguamianunavedlinldvzasaudnies (6-30%) e

=y =} o ﬁJd' a 13 1 4 [ 9 A Y
nisudeunuldnevdnalusiaugaamnssy uaneglunameensuld taznanldlum

Y Y

soUanaENtEdIAY (110 7-8 U aaman 2 ) aaiumseudleleothosia lduansli

<3 o 1 Y1 1 @ 1 91 P o A A A o an ] Aa
Lﬁuﬁﬂﬂﬂ'l“l/‘lﬁﬂﬂ”li%’ﬁ]'lfJﬂTWﬁQQWULLag‘ﬂTGlGIW"IfJﬂ']uﬂ'l!,uuﬂ'lﬁlll'ﬂﬁ/]leIﬂTJ'J‘ﬁﬂ']ﬁ@llLlﬂQﬂﬂﬂ

A3)



Thesis Title Superheated Steam Drying of Rubberwood

Author Miss Kanokwan Buaphud
Major Program Chemical Engineering
Academic Year 2003

Abstract

Rubberwood drying is the most time and energy consuming steps in the
processing of wood product. This research studied the effect of superheated steam
drying to see if it could be used to reduce the time required and also to study its effect
on physical and mechanical properties of rubberwood. In this study, an cylindrical 1.2
m long and 0.5 m in diameter drying chamber was constructed and injected with
superheated steam. The dimensions of the wood lumber were 1 m x1 in. x3 in. The
wood samples were impinged with alternating cycles of superheated steam and hot air
at ratios of 6:1, 4:1 and 1:6 hrs until the moisture content was less than 15% dry basis.
The conditions inside the chamber were 110°C and ambient pressure. Continuous
superheated steam and continuous hot air were also used for comparisons. The drying
rate and the temperature profile for each of the processes were determined.

Initial acceptability of the dried wood was conducted using the prong test and
visual inspection. Results showed that if the drying rate was too fast, the dried wood
did not pass the prong test due to stress buildup. Therefore, an optimum drying
condition was developed based on the following technique: (1) using saturated steam
in the initial hours of drying to prevent stress buildup, (2) using superheated steam at
105°C and 110°C alternatingly with hot air (80°C) during the main stage of drying,
and (3) using hot air continuously during the final stages to reduce the relative
humidity inside the chamber and to remove the residual bound water during the final
stages. This process successfully reduced the drying time to 41 hours without causing
any defects. Even though the mechanical properties of the was slightly lower than
those obtained from the industry, their physical appearance was quite acceptable and
the reduction in drying time was very significant (from 7-8 days down to less than 2
days). Hence, the superheated steam process presents a substantial saving potential in

energy cost and operating cost compare to the conventional method.
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