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. Résumé

Kenzo TOISHI, Toshiko KENJO, Rikuo ISHIKAWA : About Temperature and Humidity
Within Exhibit Galleries and Repositories

I Temperature :

Low-temperature preservation is considered appropriate for cultural properties,
for Arrhenius formula is judged generally applicable to deterioration of their mate-
rials, but repetition of freezing and melting is not desirable. Comfort of visitors in
the gallery, and influence accompanying taking in and out of the repository, must
also been taken into consideration. It is normal to keep interior temperature between
20 and 23°C; its fluctuation throughout the year should be slowed down and be
restricted to an extent about 5°C smaller than the Chémge of exterior temperature.
The temperature can be a little lower in a repository. Influence of one-day cycle
changes due to nightly suspension of air control machine may cause exfoliation and

other mechanic damages.

A. Actual interior temperature

In a small concrete building without air-conditioning,

1) Short—tirne changes of exterior air temperature are transmitted into the building
in an averaged state. '

{2) The average interior temperature becomes slightly hlgher than the exterior
temperature due to sunlight. :

(3) Yearly inter.ior changes follow those of exterior air some time behind the latter.

(4) Severe extreme temperatures like those of outside air do not take place inside.

We placed hair-bimetal type recording thermo-hygrometers inside and outside
the new repository at Sugimoto-dera Temple in Kamakura, and took continuing
records of temperature and humidity for more than a year on end. The results show
" the above-mentioned four characteristics. In such a building of small scale and
therefore of small heat capacity, (3) and {4) do not show much, while (1) and (2) are
noted prominently.

The rise of average temperature due to {2} is not desirable when viewed from
the Arrhenius formula, but it causes fall of relative humidity which sometimes might
bring about good result. This relationship is explained by the Brookes formula.
However, it is not plausible that the interior temperature often rises higher than
30°C in summer and the humidity is also higher than desirable.

B. Difference of interior Surface Coverings

We compared the adiabatic qualities of dya-ishi (a type of coarse, porous limes-
tone) and hinoki (Japanese cypress wood) board which are frequently used for interior
wall coverings of repositories. Records inside experimental repositories prove that
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Oya-ishi is more effective in moderating the changes of exterior temperature ; this is
the result of comparison according to the ordinary manners of interior covering, that
is, with dya-ishi of 7cm. thickness and Ainoki board of 2cm. thickness. Oya-ishi
has better adiabatic quality, but wood must be superior in moderating the changes

of humidity through its quality of absorbing and discharging moisture. Practically
it must be advisable to use both in combination. '

I Humidity

The interior of a concrete building is moist for some period of time after its
construction, due to extra water mixed in the cement. The moisture content of the
material can be indicated by the humidity of air in egnilibrium with that material.
This is referred to as the Effective Relative Humidity. The Effective Relative
Humidity of a concrete building decreases gradually from 1004, but its terminating

' point is not clear because it is influenced by the fluctuating exterior humidity, If
the time when the Effective Relative Humidity becomes not inappropriate for prese-
rvarion is to be described as “dried ”, a concrete building generally becomes “dry”
within one year. The repository of Horyiji Temple in Nara was an exceptional
example which was air-conditioned immediately after its completion. Records of
temperature and humidity in this building have been kept well. By tracing the
records and finding the time when it became approximately “dry”, we recognize
that it began to indicate a “dry” state in about nine months at the latest.

The automatic record in the repository at Sugimoto-dera in Kamakura shows that
its interior humidity once changed almost 40% within 24 hours because the ventilation
aperture was open. This cannot be good for preservation of cultural properties.
The ventilation should be closed when such rapid and big changes are feared.

The measured values of humidity in the five repositoties in Kyoto, prove that
the interior air is universally drier than the exterior air in the seasons of spring,
autumn and winter but more humid in summer. In this season it is advisable to use
a dehumidifier or to operate ventilation suitably.



