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Purpose of the Report

The report examines the thermo-hygrometric conditions inside the new Samurai display case in
the Rotunda Hall of the Royal Armoury in Turin. Armour B.53 is displayed in the case. The
investigation assessed whether the temperature and relative humidity inside the display case
were suitable for the conservation of the exhibited object. For comparison, the climatic conditions
in the surrounding exhibition room were also considered. The year-round monitoring programme
is intended to assess the behaviour of the display case under different seasonal conditions.

Monitoring Setup and Procedure

A wireless monitoring system was used for remote monitoring of the microclimate. It consisted of
a central unit, one measuring probe inside the display case and a further probe in the exhibition
room. Temperature and relative humidity were recorded at ten-minute intervals from 1-31
December 2017.

Statistical Evaluation

The evaluation was carried out in accordance with UNI 10829. The analysis included mean
values, standard deviations, and minimum and maximum values of the hourly mean temperature
and relative humidity. Hourly and daily gradients, time profiles, frequency and cumulative
frequency distributions, and deviation indices in relation to the specified conservation tolerance
ranges were also evaluated.

The Performance Index (IP) describes the proportion of the monitoring period during which values
remained within the specified acceptance range. The lower and upper deviation indices (ISI and
ISS) indicate the proportion of measurements below and above the specified limits respectively.

Conservation Target Ranges
The following acceptance ranges were applied to the materials exhibited in the display case:

» Temperature: 21 + 3 °C, corresponding to 18 — 24 °C

* Relative humidity: 47.5 + 5% RH, corresponding to 42.5 — 52.5% RH



Relative humidity is stabilised using PROPADYN®, supplied by Propagroup S.p.A. The display
case has no active temperature control; its internal temperature therefore depends largely on the
climatic conditions in the exhibition room.

Results — Temperature

In December, the winter-related fall in temperature already evident in November continued
markedly. Temperatures measured inside the display case continued to follow those in the
exhibition room. All temperature measurements were below the lower limit of the specified
acceptance range of 18 °C.

The mean temperature was 15.0 °C. The minimum was 12.2 °C and the maximum 17.8 °C. The
Performance Index was therefore 0%. The lower deviation index (ISI) was 100%; no upper-limit
exceedances occurred. Despite the low temperature level, daily temperature fluctuations
remained relatively moderate. The mean daily gradient was 2.1 °C within 24 hours and the
maximum daily gradient was 3.4 °C. The report again notes that temperature development
depends directly on the climate of the exhibition room because the display case itself has no
active temperature control.

Results — Relative Humidity

Despite the very dry room air throughout the month, relative humidity inside the display case
remained stable without pronounced fluctuations. The mean was 42.6% RH, with a minimum of
41.3% RH and a maximum of 44.9% RH.

The charts on page 9 show that relative humidity in the exhibition room remained below 40% RH
throughout December and at times fell considerably lower. Nevertheless, the display case and
PROPADYN® effectively buffered these external fluctuations and maintained humidity inside the
case at a largely constant level. However, values inside the case were slightly below the lower
acceptance limit of 42.5% RH for 53% of the monitoring period. The Performance Index was
therefore 47%, with a lower deviation index of 53%. The report regards the deviation as limited
because even the lowest measured value, 41.3% RH, was only slightly below the target range.
Hourly and daily humidity gradients remained low and were assessed as favourable for
conservation.

Developments at the Beginning of January 2018

The report additionally notes that relative humidity values began to rise again during the first days
of January 2018 and that the critical situation observed in December consequently came to an
end. Nevertheless, continued careful monitoring of the hygroscopic stabilising material during the
following winter months is recommended.

Overall Assessment

The December report shows a clear winter-related deterioration in temperature conditions. With a
monthly mean of 15.0 °C, all temperature measurements were below the intended conservation
range of 18 to 24 °C. As the display case has no active temperature control, this development is
attributed to the low temperature level in the exhibition room.



For relative humidity, the stabilising effect of the display case and PROPADYN® continued to
perform well despite very dry room air throughout the month. Humidity inside the case remained
stable, although it fell slightly below the lower target value during 53% of the monitoring period.
The report therefore recommends continued close monitoring of the hygroscopic material during
the following winter months and, if necessary, consideration of reconditioning or replacement. It
also notes that relative humidity began to rise again during the first days of January 2018,
bringing the critical December situation to an end.



