
Report Extract 

Monitoring and Analysis of Thermo-Hygrometric Conditions 
for Conservation Purposes 

 
Samurai Display Case – Royal Armoury, Turin 

Report No. 08/2017-18 
Monitoring period: 1–30 September 2017 

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 1–30 
September 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 
The September report broadly confirms the trend observed during the previous reporting period. 
Temperature inside the display case followed the temperature in the exhibition room. During the 
first fifteen days of the month, values were still frequently above the upper acceptance limit of 24 
°C. The highest recorded value was 28.5 °C. During the remainder of the month, temperatures 
fell significantly and increasingly remained within the intended range. 

The mean temperature was 24.4 °C. The minimum was 18.7 °C and the maximum 28.5 °C. The 
Performance Index was 50.0%; accordingly, 50.0% of the measurements were above the upper 
limit. No values fell below the lower limit. The report continues to regard the pronounced daily 
temperature fluctuations as a potential conservation concern. The mean daily temperature 
gradient was 3.1 °C within 24 hours. The time profile shows clear daily fluctuations, attributed to 
operating practices in the exhibition room and probably to the opening of doors and windows in 
the morning. 

Results – Relative Humidity 
Conditions in the exhibition room also affected relative humidity control and the demands placed 
on the stabilising material inside the Samurai display case in September. Nevertheless, humidity 
regulation remained highly effective overall. 

Mean relative humidity was 49.1% RH. The minimum was 46.5% RH and the maximum 55.8% 
RH. The Performance Index was 96.3%. Only 3.8% of measurements were above the upper 
acceptance value of 52.5% RH; none fell below the lower limit. Daily humidity gradients also 
remained moderate, with a mean daily gradient of 3.5 percentage points within 24 hours. The 
report emphasises that PROPADYN® continued to compensate effectively, particularly for 
downward fluctuations in room humidity. 

Overall Assessment 
Compared with the peak summer months, the September report shows a clear improvement in 
temperature conditions, although the intended range was still frequently exceeded during the first 
half of the month. With a Performance Index of 50%, half of the temperature measurements were 
within the defined conservation range. The continuing pronounced daily temperature gradients 
were nevertheless assessed as a potential conservation burden. 

Relative humidity control remained very reliable. 96.3% of measurements were within the 
intended range of 42.5 to 52.5% RH. Despite strong fluctuations in the exhibition room, the 
stabilising material effectively buffered drops in room humidity in particular. Overall, the report 
therefore continues to confirm good performance of the display case in terms of humidity 
stabilisation, while temperature conditions remain largely dependent on climate management in 
the exhibition room. 


