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Abstract

After filtering the data at the correct frequency, an
Inverse Fourier Transform was performed, and the
temperatures could be read with more accuracy.
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During the Clark Atlanta University (CAU), summer 2002 Resear ch
Experiences for Undergraduates, field measurements of radiative and
Kinetic temperatures of various artificial and natural surfaceswere
made. M easur ements of a granite monadock, brown loam soil, red clay

Multiple runs were made on each surface. A
data acquisition board was used, gathering readings at a
rate of 1,000 measurements per second. TheOS532 140
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surroundings of the Resear ch Center for Science and Technology emissivities. A voltmeter was connected to the sensor to _ e N A T night
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that radiates the maximum amount of energy at a given Fourier Transform was performed to determine at what 15 Egzgié ::Ii Zﬂimgz zh:zz 0:95
temperature, and absorbs all the energy incident upon it. In frequency the signal for the data ended and the noise 11|concrete |early afternoon| shiny 0.88
reality, surfaces don’t behave as a blackbody because they began. 12|concrete |early afternoon| shiny 0.98 o
reflect radiation to the atmospher g; this makesit difficult to SiDov =1 004505 The abovetablesreport the calculated emissivity
deter mine the emissivity. Two cones, a polished and an Jampltude Spectrm of Run 201 Juy 2002 Average=|  0.9175 for each run, and the average and standard
unpolished one of 11" height, 15” diameter at the base and 1000 ¢ deviation for each group of runs
2.25" diameter at the apex were used to provide a black i Thereisfurther datathat remainsto be
body chamber wherethe IR temperature sensor was able to d Run# | surface | time ofday | cone |Emissivity analyzed, aswell as suggested refinements for
measur e the kinetic temperature of the target surface, 0l ; Zzpﬂz:: :2:2 ZEE::ZEE 22:23’ 88; improving the data. The measurements were
ther eby removing the emissivity effect of the gray body - . asghalt ate aftemoon Shinz 0.9 made in urban areas, in which walls wer e near by.
target. The cone method compar es the measur ed appar ent g 1y alasphalt  |late afternoon | shiny 0.96 Thewallsradiatein all directions, including
radiative (without the cone) temper ature of the target to the s 55 5lasphalt  |early afternoon | _shiny 0.85 towar ds the measured area. Toimprove the data,
measur ed kinetic (with the cone) temperature of the tar get. < Oly 6lasphalt  |early afternoon | _shiny 0.89 measur ements should be made in open areas as
Thiscomparison is actually done by comparing radiances 0ot | 7|asphalt  |early afternoon | shiny 0.86 much aspossible. Additionally, data taken
derived from the temperature measurements, and these T 8|asphalt |early afternoon | shiny 0.89 during the day tends to have significantly more
radiance values are each corrected for the amount of 0.001 | 9lasphalt |early afternoon | shiny 0.89 noise than data taken in the evening. Further
incoming radiance from the sky. Theratio of the corrected 10lasphalt  |early afternoon| shiny 0.86 measurement should be taken after sunsat or
radiance from the surface measured without the coneto the 0.0001 ¢ 11jasphalt |early afternoon| shiny 0.92 before sunrise whenever possible.
corrected radiance from the surface measur ed while under j 12]asphalt__jearly afternoon |_shiny 0.88
the coneistaken to bethe emissivity of the target surface. 0.00001 ¢ Sthev = 100427377
f LG Il \H Averge = | D.3055353
0.000001 ' ' LTV A TR,



