Conservation Science in Museum Vol. 3, pp. 71~78(2001)

= A
Hi=arz=aot

Conscervation Science in Muscum

BTG (Art-Sorb) S 0| ¢t EEHIRSIE ZRE RBiEhi=

THEMT - SHE - ZRE
BT LR (R R

Y

-
R

&

Air-tightness Test by Silicagel on Museum Cases
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2 of Y= 1G] Ve dWHoR CO, FAVIEE olget HHEES SAdoRM AR gk
AW AL el 7R Wokshe A2 ARy AR F91 ARl tigk 2oe 54l H8-sh=)
AR XA so] it} ol Ade] s WMIATIA WA, ] WAES IHSAFOEM A
ol ded mEe AAFA A i de=s SAT F s e AAEEAL sl 2
AE HEEANE WEY Wi 2HEwsiel FEdA (At-sorbp] TEHsle B W] U=s
AR cotie Welty. A9 wddAd] AgE e HrFAdds e r Gt 28E
AX B Atsortet 5= FH71E 9L 1297 AYsigiet. 7 Al 229 FE HEES FHHE
o2 b HEEE Yo, O 43 2 HESME HRAA0.67yH HHEB(0.69H HHC(0.79)
Hoh WEgo] Aon FE WESME HRFAO0.127F HEAB0.19 W4 C(0.72)tH WEEo] A
of 7IHE7t 7P desks & 7 Slflh B3 COFATIAE o8 AA WAk A §7]askgel
tisted 74 2ol SHIMe] sEMEES tdel 2t

Abstract The airtightness of museum cases in museums was measured by usingcl®@ gas, but it has been

pointed that it has a problem with measuring the airtightness of a museum case which has a hole inside before
it is used or while is being used. So studies tried to come up with alternatives which make it possible to measure
the airtightness of a museum case before it is used or while it is being used if necessary by indirectly measuring
the airtightness of the museum case without changing its form. Indirect measuring is done by measuring the change
of Art-sorb weight and the change of temperature and humidity inside the museum case. Experiments were made
for 12 days with three builtin wall case installed at the same place without turning on the lights but with Art-
sorb and the data logger of temperature and humidity put into museum case. The change rate was produced with
the change of temperature and humidity inside the museum case divided by that of those around museum case.
As a result, the temperature change rate of museum case A(0.67) was lower than that of museum case B(0.69)
or museum case C(0.79). The humidity change rate of museum case A(0.12) was lower than that of museum case
B(0.19) or museum case C(0.72) showing that its airtightness was the best. Also in the direct airtightness measurement
by CG tracing gas, the air exchange rate was compared with the humidity change rate by Art-sorb in the indirect

measurement.

LA & FolA e, ol WA FH 22 eFEH Y 9

HE ZteiAls A 918 ToENH E3AlE
seete) U AAE ORE A4S Bl o zal] daldol. dndom WA A% ¢ Wt
AAZo} AN AA|gte] 2ol Febdow nAE
AXN G k) o] 2] =9 71 E 2] slcl 1
Corresponding author : Conservation Science Lab., The Nationaqu—’ dra, j‘:}a% a2 52 e 0}_04 A e
Museum of Korea a3y BEFSH SHA AdEE FsiA|e] QP
1ol 02085146 2449 JFE F - AL LAFAT & - Fus,
E-mail ; heisun@hanmail.net el gA, Fal7ks 5 QF g3kl tidk vt

71

https://doi.org/10.22790/conservation.2001.3.0071



72 vEdEEE A 33 (2001)

AE = A Eofof it} o]

EA = i F A=

Fel 71 (B Ry woIoF sk, 2 jte s

G ekl HE, 5= frElkel HE A

ol AR 77 Sl tiRk i & = o
Al

N

A% REFOEAY ABL I

W= S8 2] bsskA Bt 2

HuE R MERIE FE REdTe] 2w

BAH FAe Teistel teH /UYL 29 Uy
[e)

B A9gL Agskn Y Aol
=

j?
Mo
o
58
rlo
M et
2
>
iy
rlo
el
I
lc_)l .
fo
_0, -{E
l’ﬂ f‘i
et o,
™ ood ox
o o oo
e T
rfo i (E
Mo ooft {1 oFz Tt
L2 2% x2 Ay

lo

Hd
oty
-
olN
N
8
o 2
o
o
lo
rol
ol
o

5

= 0% oy

¥ g
2,

[e]
G ARpeddR FZd e 37|2E 0
°04dt o R L A

N

3le] 0.05/day, 0.03/dagtA] ©o]=3 Ut} T3k 37
3h&o] 0.03/dag! FEFe] A ZFAfe] A
TNE A FEHEAA T} 75

ﬂd
Y

lo ¥
il

(i
A
2

iz

e

ry

L

<

2 H G
o £
N

|)

rr o?si' S_;h
o
iy 12
X rE
12
e
r utl
e,
3o o
B
o
N
[

2
FEor s
iﬁig-{m
e a2 30 o 2
& o
r—;'il.n g
2 O & o
o M 2 1 e
rO\I
E-g 2 JlN’ = 'IN
,mgo}i
_ll)lo>4
oﬁgéolﬂ
ST
Ol
[e}
o %
mloFiF
)
oy
>,
§ [E
N
o
& o
Ko

<
2
9
i)
e
ﬂ —_—

e
o3
b

4>
oE o rfz vo
g re o
& N
kool
A
o
;‘L %,
olo >,
lo ol
bt it}
~
=4
r,“; 1o
ﬁg 1B
ro. 1
q [e}
S
rﬂ ifie8
o
N 2

>
-
= W
Q
ﬁn] Gl ol
—
1A
ilieA
o}
(o]
ro
o))
ki
B
offt
;e

<
o
i)
p‘g

e 2

o Mo g
O
®)
a Ll
iy
N
[>
it
)
ofo
o
=}
=

oy
k1
E
offt
o
o4
N
Rl
r (
o
ol

)
Bl o e
Ay
o
=2
>

R

o 7x F712%-S 0.1/day, 1/day, 30/dalA
SEW5 743 Art-Sorb 1380g/m 2-2-31S
Yotz ATk g 7Y

N

N,

N

5
ot

2 o M Ko &

I
ofy d
b
I
of
o,
otk
il

&
)\
X
e
o
B
ox
o
=
:q:;"
>

al
EL
)
:q:;"
:
D)
ol
ok

2
v

>
nQ

1. AEER|
w Aol gH= S (Art-Sorb FHF 2 -
HE 54)S T dd4A= Photo ¥ %
AHZAH(CO, FATIARE) 2 = - &
=)+ Photo 2} 7t} B3 AR 77

Table 2| eI

Iy

mE
3

N A
oo bt

[

Photo 1. Measuring of changing temperature and humidity
after inputting Art-Sorb (Size of wall case: 300 cX290 cm
X 90 cm).

Photo 2. Measuring changing temperature and humidity
during air-tightness test by CQ tracing gas (measured by an
outsourcer)(Size of wall case: 300 cxi290 cmX 90 cm).
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Table 1. Instruments and materials

-2 FEFRY
(Data logger)

TH-3, Y= S}

- FEAA (Full-cassette type), FUJI
Art-Sorb £ (Art-Sorb, SILYSIA CHEMICAL
< FEHESY 60%RH) LTD.(4+&)
11X 33X4 cm, 1080g
- HAEA & CASAAA &,
Model : SW-1
CO, FA7F2AS-
YAESEEAY -2 - F278171 Sl
)+ -F=H  (Data logger) TH-3, deSkiA
54
2. AEdy
2.1. ZFA(Art-Sorb) Fojel] &% WA= 7HSAHY
T Fao] AAEHo] = HEE 1IF IH(A,
B, C)o] 2iE =4L 935l Art-Sorb(60%RH-1080
Q)F FolBL, o] ZAle] FHalel & - s
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2.2. COFH7IEE ARSE UH=E FHSH
dmx o7 AAse 193] i SPHOZA
COFA 75 AMgste] 7t W5y g4 37w

FES SR SAs%len, AL ol

2t

O 978 197 Sl 72 WAL o - o] £ -
FEAlx ek COAlME A8ttt

@ 95y 19% YH2 Corke 325 AXsAr

© kS g WAl dAsalt

® O, @ B9 9FTYS YT el

® WEY A9 Y - 9P HER 1] & Fk
$37] TH3g A3l 198 £ gt

© 578 A9 CO7I F=7F 2000ppm] 2 o
7 FAskAT

@ IS 1027 At

Sevith WEE 119 - 2Fe] & - F 3 CO,
FE7F PO AR ESSIATHEAZE 113).

© 3 AT 2 - FEFH7] TH-35 3)5aisint

10702] Art-Sorb(60%RH-10806F g4l o} F+ nm. 2 3
A& F HolERYI(TH-3)E vhe™ S5t
WY NG ool 747 1504 A A skel 1. =&HM|(Art-Sorb) F0{0 2|t YUHE ZIFHSH
@ 2 - FE=FF7)(TH-3) 30 T2 2 - 555 4 1.1, Artsorb 33}
Hetes st O ¥5EY 187 A
® 9P A9Y BL B F 2L T A 1227 7 ARvG ARAT mE A Zage) tes
8y stk e o™, Art-sorb 1019 B+ #ZAad2 9.75¢]
@ 12 A3}F F5 /s & At-Sorb TS 54 At
Table 2. Change of Art-sorb weight in wall case A
Weight(g?eria' No-* 2 3 4 5 6 7 8 9 10
Before 10775 10775 10775 10780 10780 10785 10780  1079.0 1077.0 1079.0
After 1067.0  1068.0 1066.5 10675 10675 1069.5 10685 1069.0 1068.0 1071.0
Weight of loss 10.5 9.5 11.0 10.5 10.5 9.0 9.5 10.0 9.0 8.0
*Serial number of inputted Art-sorb
Table 3. Change of Art-sorb weight in wall case B
Serial No.*
Weight(g) 2 3 4 5 6 7 8 9 10
Before 1079.0 1077.0 10780 10775 10785 1077.0 10775 10775 10780 10775
After 1068.5  1065.0 1066.0 1065.0 1065.0  1065.0 1065.0 10655  1066.5 1065.0
Weight of loss 10.5 12 12 125 135 12 125 12 115 125

*Serial number of inputted Art-sorb
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Table 4. Change of Art-sorb weight in wall case C

Serial No.*

Weight(g) 2 3 4 5 6 7 8 9 10
Before 1077.5 1077.5 1077.5 1078.5 1077.0 1078.5 1077.5 1078.5 1078.0 1078.0
After 1071.5 1071.0 1070.0 1070.0 1070.0 1069.5 1069.5 1070.5 1071.0 1071.5

Weight of loss 6 6.5 7.5 8.5 7 9 8 8 7 6.5

*Serial number of inputted Art-sorb
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Fig. 1. weight of loss of Art-sorb.
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Table 5. Change of temperatures and humidity inside and outside wall case A

Min Max Mean Changing rate of temperature Changing rate of humidity
| Temperaturé(C) 105 155 11.9
n .=
Humidity(%) 47 53 52 U HE-FHdE e e
Wall case 5+7.5=0.67 6-52=0.12
Temperaturé(C) 9.5 17.0 11.9 0.67 0.12

Out
Humidity(%) 24 76 54
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Table 6. Change of temperature and humidity inside and outside wall case B

Min Max Mean  Changing rate of temperature Changing rate of humidity
| TemperaturéC) 105 15.0 12.0
n
Humidity(%) 45 53 49 o ki e FE
Wl case 4.5-6.5=0.69 8+42=0.19
o Temperaturé(C) 10.0 16.5 12.2 0.69 0.19
ut
Humidity(%o) 26 68 52

Table 7. Change of temperature and humidity inside and outside wall case C

Min Max Mean  Changing rate of temperature Changing rate of humidity
| Temperaturé(C) 10.0 155 12.0
n
Humidity(% 36 70 56 PRS- FRHE s T
Wall case e 5.5-7=0.79 34+47=0.72
out Temperaturé(C) 10.0 17.0 125 0.79 0.72
Humidity (%) 26 73 56
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Fig. 2. Temperature change inside and outside a builtin wall case.
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Fig. 3. Humidity change inside and outside a builtin wall case.
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Fig. 4. Humidity change inside and outside a builtin wall case.
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Fig. 5. Humidity change rate-related graph of wall case A, B, C, a builtin wall case,
according to direct or indirect airtightness measurement.

Table 8. Change of temperature and humidity inside and outside wall case A (Air exchange rate : 0.09/day)

Min Max Mean Changing rate of temperature Changing rate of humidity
| TemperaturéC) 15.0 17.25 15.85
n
idi A HE-FHHE AN HEs-FHHE
Wall case Humidity(%) 38 52 495 SNEE TS SIS THMS
A 2.25-2.0=1.13 14--53.5=0.26
o TemperaturéC) 14.75 16.75 15.8 1.13 0.26
ut
Humidity(%) 25 78.5 49

Table 9. Change of temperature and humidity inside and outside wall case B (Air exchange rate: 0.99/day)

T Min Max Mean Changing rate of temperature Changing rate of humidity
TemperaturéC) 15.25 17.0 15.9
Humidity(%) 52 68 535 FHHE - THE AN S THE
Wall case 1.75:4.0=0.44 16+31.5=0.51
o Temperaturé(C) 14.75 18.75 15.75 0.44 0.51
ut
Humidity(%) 425 74 59

Table 10. Change of temperature and humidity inside and outside wall case C(Air exchange rate : 29.45/day)

Min Max Mean Changing rate of temperature Changing rate of humidity
n Temperaturé(C) 16.25 17.0 16.55
Wall case Humidity(%) 40 69 55 %“(4)4 ;Eififgﬁf %szdfsgi@?%
C out TemperaturéC) 16.25 18.0 16.75 043 076
Humidity(%) 35 73 58
Al F8e FF NEAL A nlae 7hsshy Al ERFEES Vo RE FngEd tidete] A RSt
2ol A E zhx] BauE 2HAE Yo A9 & o} Art-sorb(1380g/n71ES 283 A48 Foe 7+
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