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ABSTRACT: This study was undertaken to judge the quality of air-tightened exhibition
cases. Exhibition cases for artifacts display provide a layer of protection between the interior
conditions in the exhibition case and the exterior fluctuating conditions of temperature and
relative humidity in the museum environment. An infiltration model of the exhibition case was
developed through the experimental measurements to calculate the number of air change rate
in the exhibition case undergoing in a day, which represents the airtightness of the exhibition
case. The results indicate that tighter exhibition cases provide greater protection against the
fluctuating conditions of temperature and humidity outside. When the temperature and humi-
dity difference between the exhibition case in-and-out is larger, some absorption materials
should be applied to control the environmental conditions in the exhibition case.
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Fig. 1 Mass balance of trace gas in show
case.
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Schematic diagram of

Fig. 2
experimental set-up.
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Table 1 Specifications of exhibition cases for experiment

Spec Type Exhibition case A Exhibition case B Exhibition case C
Size W900 X D900 X H2306 W900 X D750 < H2088 W900 X D900 X H2306
Frame Aluminum/epoxy-podwer painting
Glass THK 11.76 mm compression glass THK 10 mm fortified glass
Humidity control box Yes | No

Door system

Right-left direction rolling door system

Up-down opening gas
spring door system

Lighting equipment Optical fiber lighting

Optical fiber/fluorescent

lighting Optical fiber lighting

1076 m®

Internal volume

0.86m’ 0.23m’
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Table 2 Air change rate of exhibition cases

e Average air
e |y | chanse
[1/day]
Case A 0.000141 0.170
Case B 0.000155 0.186
Case C 0.000722 0.870
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Fig. 3 Measurement of CO2 concentration (Show
case A).
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Fig. 4 Measurement of COz concentration (View
case).
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Table 3 Measurements of air change rate with
different gasket conditions of show

case A
' Average air
Experimental K u4,co, change rate
condition | lkg/min - ]} [ iay]
Normal gasket 0.000141 0.170
Vinyl straw
insertion ( ¢ 2.5 mm) 0.000372 o
200 mm gasket 0.001377 1.652
cutting
600 mm gasket 0.013656 16.387
cutting
One-side gasket |  1ag149 45.647
removal : :
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