B8 35(1): 17~26, 2007
Mokchae Konghak 35(1): 17 ~26, 2007

To/|AAE 2 A=AGA 7}
g oA o] $FLE1x A vA=

o] ¥ 3*" . A 8 M. Kazuo Hayashi* - Cheng-Yuan Li* -

Xue-Feng Zhao*? - 3 ¢ &

Effect of Vapor-dam Treatment and End-coating Treatment on
the air Circulating oven Drying Characteristics of Green Stocks
for Korean Traditional Double-headed Drum™

Nam-Ho Lee*" - Hee-Suk Jung* - Kazuo Hayashi*' - Cheng-Yuan Li* -
Xue-Feng Zhao* - Ui-Do Hwang**

e
re
oft
=2
>

e 9y £ U T84
e THIASAT. XA AFY F e
t), FF71HA 2 (V-NC treatment), $57H-A=FE A2 (V-CO treatment) Ao 40
o V-COH A= V-NCA | A ¢ vl aste] 24277k 44 o b L E4ALE Rylon
of 2EZATE AY A5 &gttt C-COXE A L] 79 C-NCA A} vl wste] AZFI|AR = 923
/1Y EF7Y 283 Ax2F7] olFd Ugd $571¢%0] o 24 Jehdth v-coH e Ao 7S
= V-NCHE A9} fAlet BE2E Boy, Axz7] o]F B2, 92 =9 o Agezy|et
HoJAA V-NCH Aok 3] ohe EXE o] a2, Aagds) $3e 2 Hal4
SHA) @gko) dl=a’-g AAEA ek C-NCS V-NColA = daigta o] Asl7 uaysiglo.

=

o
—~
[
jab]
—
=
@
=}

o

I

K=
L
s
T

FN o i xE
b to,

X

Y & o T
o,

X,

r
o
nE R
oz i
o}

2

* 1 AS 20069 129 62, A9 2006 129 269
B d7e a0 EAT M9 dste] 85 AL (KRF-2002-042-F20007).

* 2 ARgsly B¢ 0w sty st College of Agriculture & Life Sciences, Chonbuk National University, Chonju 561-756,
Korea

i Aedstn gy E College of Agriculture & Life Sciences, Seoul National University, Seoul 151-921,
Korea

* 4 QR o u|tat Bk School of Agriculture, Ehime University, Matsuyama 790-8566, Japan

* % 22 Halostal 2A)7s 3 Department of Wood Science & Engineering, Beihua University, Jilin 132-013, China

T FARHcorresponding author) : o'¥& (e-mail: enamho@chonbuk.ac kr)



o3 - R84« Kazuo Hayashi + Cheng-Yuan Li - Xue-Feng Zhao - 2%

ABSTRACT

This study was conducted to investigate the effects of End-coating (CO) treatment and
Vapor-dam (V) treatment on the air circulating oven drying characteristics of green stock
(Paulownia tomentosa) for drum. The reduction of the weight of specimens was greatly dis-
played in order of control (C-NC) treatment, End-coating (C-CO) treatment, Vapor-dam (V-NC)
treatment and Vapor-dam/End-coating (V-CO) treatment after the beginning of drying. The V-CO
treated specimen showed smoother temperature gradient compared with the V-NC treated speci-
men throughout whole drying stage and there was little temperature gradient between the inner
and outer part of the cylindrical stock. The C-CO treated specimen showed higher value of vapor
pressure in both the inner and outer part of the cylindrical stock until the middle stage of drying,
while after the middle stage of drying only the inner part of the cylindrical stock presented high-
er value compared with the C-NC treated specimen. The distribution of the absolute vapor pres-
sure of the V-CO treated specimen was similar to that of the V-NC treated specimen during the
initial stage of drying. However, the former showed a large distribution in order of the hollow,
the outer part, the inner part of the cylindrical stock after the initial stage of drying, which was
entirely different model of distribution from that of the V-NC treated specimen. Surface checks
and ring failures were not observed for all of the specimens, while end checks were severely oc-
curred for the C-NC treated specimen and the V-NC treated specimen.

Keywords: Vapor-dam treatment, End-coating treatment, distribution of temperature and vapor
pressure, surface check, end check, ring failure
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Table 1. Dimension of the green stocks for air circulating oven drying

Dimension of green stocks

Thickness of  Length for each part++ (cm) Diameter of each part™ (mm)
Treatment lindrical Total
cyli : o
f
stock* (mm) B¢ D length b ¢ d c
CNC 32 27 8 58 54 10 458 24572 25618 253 17812 10869 19206
V-NC 32 2 8 61 56 9 460 245 25495 2552 1829 1071 19365
GCO 31 30 8 47 64 10 468 24968 2564 2534 18519 10682 19348
V-CO 31 30 78 s4 60 10 464 2449 25065 24893 18169 1095 19362
x ; Thickness of the part a in Fig 1
#+ : Fach part was showed in Fig. 1
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Fig. 1. Shape of green stock for drum for air
circulating oven drying. a~f: diameter

of each part (unit: mm).

#5742 (V-NC treatment), =" A2 (C-
CO treatment) % o= FE-$=7)dx 2] (V-CO
treatment) 2 FE3MY] Zhzh 1EAL )iy
7k A A e A4 AL Fig. 12 Table 13 2t}

2.2. N2

no

2.1

+571H2)

2Zo)Ae ¥ vt H Sle T4 5 mm x 9
7 210 mme] &% A E H= g &8 o
Al 2ol FA T mm x 7F2 300 mm x AlE 300
mme] AYY ofAdH 1ME &8 2 g Fig.
2 4E olmERE 4
A AASEEA U

=

7|2 TEHA &

hya [e]
g

SECR TR
5 25



JEC AL ER

» Kazuo Hayashi * Cheng-Yuan Li - Xue-Feng Zhao - 9%

acrylic plate(300>x300, 7mm thick)
fixing bolt

ring

tensile spring

jointing bolt

epoxy painting

silicon pad (¢270, Bmm thick)

Fig. 2. Schematic diagram of V-CO treated specimen (unit: mm).

Fig. 3. The inner surface (left) and outer surface (right) of the End-coating treated green stock

for drum.
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Table 2. Drying schedule of cylindrical green
stock during air circulating oven dry-

ing

Drying time
(hour)
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Fig. 4. Locations of temperature and vapor
pressure sensors.
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Table 3. Constant and determination coefficient of regression equation between absolute vapor
pressure and measured voltage

Measuring Constant

Treatment . R2

position a b
CNC outer part 24897 24872 099
inner part 25190 24751 098
outer part 24994 24604 099
V-NC inner part 25037 24748 099
hollow 25009 24610 098
o outer part 26101 25570 099
inner part 24367 -23867 098
outer part 25123 24662 098
V-CO inner part 25352 24835 099
hollow 25601 25107 098




-

thermoelement

silicon cotter ($13)

- o=

silicon tube
($12.5)

valve

+ Xue-Feng Zhao

epoxy
hardener

stock

A2 Ao A= oF 50%, 281 =g A

NC, V-C0¢] 02 A7 g

+ Cheng-Yuan Li

(1

teflon tube ($4)
— pressure Sensor
amplifier

| siticon cark (44)
|

+ Kazuo Hayashi

-joint

(below).
P =aV +b

Fig. 5. The sectioned drawings of insertion of pressure sensor (above) and temperature sensor
g7l P

9] 394 Eq. (Dol Table 39 #l

ol

S
[

719 (kPa)

mV)

o
4

el

Ay

B8 AR
" %0

oz FE7EAHA7 FA

T5A 7S 713

ok
2

il
—

)
_z_o

ZZRAA ALHUAT. )AL FI7IHAA

elo] B %A ol

Ko

el

A7k

A 8=

=
p

Zuo

o

24 £

W

EEERE R SR

i

ZRA

C-NCY C-CO= 2141 ¢}

A

75217k o) F Ae] A

U V-Coxl 2] A

ok

2t

-t

__.A=._
_II_

oK

™~
K

L

T

3l

3

R

1

&

=]
i

]

. V-CoAE A

7
C-COX = Al BFrrt 2 300 golvt A A “ebs:

AT T

gk o o BA YEEe

Fig. 6, Fig. 7 2 Fig. 8 Z4z}



ﬁgm
5 3 8
EEE &
g 8 8
5 = =
3 8 2

8

Z1

i 805
2 1200 -0-C-NC o %
- 5
Z 1000 —O-VY-NC K]
K] -+-C-CO 0 8
S 800 £
3 -m-Y~CO 20 oL
@ 600 — Temperature

=
=}
s

N

8

8
3

=
o

Y 50 100 150 200

Drying time (hour)
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drying.
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Table 4. Shrinkage in the diameter and thickness of cylindrical stock and the checks occurred in

green stock for drum during air circulating oven drying

Occurrence of checks

Shrinkage (%0)

Treatment

Surface checks

End checks

Thickness of

cylindrical stock

Ring failure

Diameter

occurred none none

250
260
419
548

346
369
3%
384

GNC
V-NC
GCO
V-CO

none

none

occurred

none

none

none

none

none

none
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