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Study on the Distribution of Temperature and Humidity
in Exhibition Cases Equipped with LED Light Devices

Hajime MABUCHI*, Nobuyoshi HISAOKA*2,
Yoshinori HAYASHI*? and Masahide INUZUKA

In the present study, the distribution of temperature and relative humidity inside one
of the exhibition cases in the temporary exhibition room of Mie Prefectural Museum due
to heat generated from LED lighting devices was measured and their 3D distribution was
estimated by computational fluid dynamics (CFD). The effects of installed silica gel
humidity conditioner and air circulation system were observed from the measurements, and
the main factors of the distribution of temperature were evaluated from the results of CFD.

As a result of measurements, it was found that the temperature inside the exhibition
case was higher when there was no forced air circulation than when there was. The
temperature at 4.5m from floor level was especially high in both circumstances, but with
forced air circulation the gradient of temperature distribution was lower in the direction
of the height. As to the gradient of relative humidity distribution, no considerable differ-
ence was found between the two circumstances. However, the absolute humidity increased
more with forced air circulation. It can be presumed that the air controlled with humidity
conditioner was delivered more efficiently.

Estimations of temperature and humidity distribution by CFD were nearly the same as
the results of measurements. From these estimated temperature distribution and air
direction by CFD, turbulence of heated air and re-heating were observed at a high position
on the exhibition case, and it can be presumed that these phenomena were the main factors
for temperature increase when there was no forced air circulation.

Even though LED light generates less heat than incandescent or fluorescent light, the
temperature inside exhibition case will increase. So we need to be continually careful when
setting display lights. Also, for efficient humidity control, it is better that the air inside
exhibition case be circulated all the time.

*Independent Administrative Institution, National Research Institute for Cultural Properties, Tokyo; Mie Prefec-
tural Museum
*20OKAMURA CORPORATION
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