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ABSTRACT

The efforts made in the last decay in the field of infrared detectors technology are mainly devoted to
the development of systems of high sensitivity and performance characterized, at the same time, by
low cost and simple maintenance. These goals are hardly achieved with photon detectors which, in
spite of the high sensitivity and signal-to-noise performance, need to be cooled in order to operate
correctly. Therefore they are often integrated in heavy and expensive instruments because of the
cryogenic or thermoelectric cooling device required. For this reason, a big revolution has been
achieved with the development of uncooled IR arrays, like the thermistor bolometer which is
nowadays applied in most of infrared system available on the market [1]. Until the nineties this
kind of thermal detector had not been exploited extensively neither in civil nor in military
applications since its performance was believed to be rather poor in terms of sensitivity, time
response and stability. The possibility to operate at room temperature and to offer low cost
thermographic systems has instead acted as a stimulus for the applied research in this field to
expend vigorous effort in order to develop new strategies to compensate the disadvantages of this
kind of infrared detector. The market of infrared cameras has followed this trend, by offering as
main product low-cost instruments based on the microboleter IR detector technology. The
production of instruments based on the mature technology of cooled photon IR detector has instead
been limited and directed to a specific market sector (mainly military or research) by causing a
significant rise in their cost. This aspect may represent a problem for many research laboratories
which may encounter some difficulties in purchasing high sensitivity and performance instruments.
The object of the investigation here presented is to consider these aspects by means of an
experimental analysis aimed to the assessment of the performance of an infrared camera having a
160 x 120 array of microbolemetric detector. The potential capability of the instrument have been
verified by means of measurements taken by observing an isothermal plate of uniform emissivity in
the temperaure range 10-80°C. Some representative results regarding the data acquired by viewing
the plate kept at a uniform temperature of 40°C are shown in figure 1. The frequency histogram of
the signal is reported both for a single image and for the image obtained by averaging 200 images
acquired at a frequency of 50 Hz. The response of a single pixel in instead reported as function of
time in figure 2.

The application field to which the instrument performance test is addressed is quantitative
measurements in the field of heat transfer. In particular the measurements are intended for
anpplication of the infrared system to the estimation of the local heat transfer coefficient on thin
surfaces. Regarding this specific field, Rainieri et al. [2-3] have successfully developed an optimal
data processing procedure, based on the Wiener filter technique, to be applied to infrared
thermographic temperature maps in order to recover the heat transfer coefficient distribution on thin
metallic surfaces. In this experimental investigation these Authors use an infrared camera, having a
Focal Plane Array of photoemissive PtSi detectors working in the 3-5 nm spectral range and cooled
to a temperature of 77 K by a Stirling cycle incorporated in the instrument, namely the PRISM DS
infrared camera by Flir Systems. The same Authors have proved that a basic step in order to apply
successfully the infrared thermographich technique to this specific research field, and in general in
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quantitative application in the heat transfer research filed, is an accurate calibration of the detectors’
array to be possibly made in sifu [4-6]. The object of the investigation here presented is to test the
capability of a new technology uncooled infrared microbolometric detectors (namely the
ThermoVision A20-M by Flir Systems), in terms of signal to noise ratio, sensors’ stability and
uniformity, and to compare it with the performance achieved with the cooled Focal Plane Array

infrared camera in the above referenced investigation.

The main outcome is an adequate instrument’s calibration and signal processing procedure for

quantitative measurements in heat transfer application.

Figure 1:
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Figure 2: Response of a single pixel versus time
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