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Uncertainty in the Measurement of Radiative Energy
Attenuation through Packed Spheres -

C.S. Kim, K.K. Kim and Y.M. Kim

Abstract

Uncertainty is studied in the measurements of average packing density, thickness of packed
spheres and transmittance in the experiments to study the effect of the bed height and the
existence of the bed side walls on the transmittance of radiative energy through packed spheres.
The packing density of the bed is obtained by counting the number of the spheres packed in three
pipes with different heights. The bed height of the packed spheres is estimated from the number
of spheres contained in the bed by using the relation between the bed height and the sphere
number. The transmittance is obtained by dividing the intensity of the transmitted laser beam
by the incoming-beam intensity. From the analysis, the uncertainty in the measurements of
transmittance is shown to be less than 10.2% (95% coverage).
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Fig. 1. Sketch of experimental apparatus

. Plane mirror (150x150)
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Fig. 3. Spheres in a Bed
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Table 1 Uncertainty in C (1)
Parameter X (mm™) Bz(mm™) Sz(mm™) Ve # (mm) Error factor
9, 557 0 0, 01405 16 0. 065 dN/dh
C 0.621 0 9,13x10°* 16
Table 2 Uncertainty in C (2)
c Bs/C ve t Uzrss (%) Uzaoo (%)
0.621 - 1,47x1073 1 2,12 0.31 0.31
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Parmeter X (mm) Bz (mm™) Sz(mm™) ve 6 (mm?) Error factor
9.557 0 0, 01405 16 n/91, 33 dN/dh
t 0, 1046n 0 1,538 X107*n 16
Table 4 Uncertainty in t/D (1)
Parameter X (mm™") Bz (mm-1) Sz(mm™") vr #{mm-1) Error factor
0, 1046n 0 1,538 %107*n 16 1/7.94 t
7.H 1,3x107* - - 1,66 10"°n D
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Table 5 Uncertainty in t/D (2)
t/D B/ (t/D) S/ (/D) Vo t Uspirss (%) Usp.aoo (%)
0.01317n 1.64x107° 1.4x107® 16 2,12 0.31 0,31
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