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Experimental Study on Surface Temperature Variation Characteristics
of Rectangular Parallelepipeds Constructed by Different Materials
for Varying Meteorological Conditions
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Abstract

The spectral radiance received by a remote sensor is consisted of the self-emitted component directly from the
target surface, the reflected component of the solar irradiance at the target surface, and the scattered component by
the atmosphere without ever reaching the object surface. In general, the self-emitted component is the most
important part in the infrared signatures from the target. We measured the solar irradiation, sky irradiation, air
temperature, wind velocity, wind direction, relative humidity, and atmospheric pressure together with the surface
temperatures of rectangular parallelepiped targets. The measured diurnal surface temperature variations on the three
different rectangular parallelepiped targets constructed by the steel, aluminum and bakelite are obtained at the same
time intervals. The measured surface temperature results show that the top surface temperature of bakelite recorded
up tp 7.6°C higher than that of aluminium and 6.1°C higher than that of steel at 11 AM on the sunny condition.
A complete set of measured data including the surface temperature of rectangular parallelepiped targets together
with the detailed weather information can be a valuable reference for future study.
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Fig. 1. Solar and Sky Irradiations Measuring Equipment
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Table 1. Sensor Specifications

(a) Direct Solar Component Measuring Sensor

NIP(Normal Incidence Pyheliometer)

Sensitivity approx. 8y V/ Wim™?

Impedance approx. 200 Ohms

Temperature | +1% over ambient temperature range

Dependence -20 to +40°C
Linearity +0.5% from 0 to 2800 WW/m?>
Response time 1 second

reference Eppley primary standard

Calibration .
group of pyrheliometer

(b) Diffuse Solar Component Measuring Sensor

PSP(Precision Spectral Pyranometer)

Sensitivity approx. 9 V/ Wm™?

Impedance approx. 650 Ohms

Temperature | £1% over ambient temperature range

Dependence =20 to +40 C
Linearity +0.5% from 0 to 1400 W/m®
Response time 1 second
Calibration Integrating hemisphere

(c) Sky Irradiation Measuring Sensor

PIR(Precision Infrared Radiometer)

Sensitivity approx. 4 V/ Wm™ 2
Impedance approx. 700 Ohms
Temperature +1% over ambient temperature range
Dependence -20 to +40 T
Linearity +0.5% from 0 to 700 W/ m?
Response time 2 second
Calibration Blackbody reference
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Table 3. Material Properties of Objects
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Fig. 3. Method of Measuring Surface Temperature
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