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Table 1 Relative radiation heat fluxes

Filter
model

G-772-3900
G-772-4750
G-772-5400
G-772-6300
G-772-7000
G-776-7100
G-772-3900
G-772-4750
G-772-5400
G-772-6300
G-772-7000
G-776-7100
G-776-3900
G-772-4750
G-772-5400
G-772-6300
G-772-7000
G-776-7100

Transmission
region, ^

0.37-3.0
0.44^3.0
0.52-3.0
0.60-3.0
0.67-3.0
0.25-0.95
0.37-3.0
0.4^3.0
0.52-3.0
0.60-3.0
0.67-3.0
0.25-0.95
0.37-3.0
0.44-3.0
0.52-3.0
0.60-3.0
0.67-3.0
0.25-0.95

Arc
current, amp

240
240
240
240
240
240
100
100
100
100
100
100
50
50
50
50
50
50

Rm

0.789
0.722
0.689
0.623
0.603
0.255
0.810
0.755
0.729
0.686
0.655
0.222
0.849
0.806
0.787
0.764
0.727
0.200

p 7Kt -

0.775
0.680
0.614
0.559
0.520
0.370
0.816
0.759
0.738
0.697
0.656
0.309
0.854
0.814
0.789
0.765
0.733
0.222

of interest and varies linearly with the magnitude of the radiation
flux.

The arc source used for the measurements is described by
Lukens.6 An argon (Ar) gas was used in the laminar mode of
operation at arc currents of 50,100 and 240 amp, and the arc
pressure and diameter were maintained at 1 atm and 10 ~2 m,
respectively. The radiation assembly was installed in the asymp-
totic region of the arc column, where plasma properties are axially
invariant. For a prescribed set of arc operating conditions, a test
run consisted of first obtaining a detector reading with the shutter
open and no filter in the adaptor. This reading provided the
maximum possible detector output for the prescribed arc
conditions. Readings were then obtained with the various filters
in place, and the results were normalized with respect to the
maximum value. All results were found to be reproducible to
within ±2%.

Values of the normalized radiation measurements are listed
under the heading Rm in Table 1. Results determined theoretically
by Lee7 are listed under the heading Rt and are presented for
comparison. The theoretical results account for the effects of
self-absorption in the arc, as well as the contribution of both
line and continuum emission to the spectral distribution of
radiation from the arc. For purposes of comparison, the
transmission characteristics of the various windows and filters
have been applied to the theoretical results. These results are
normalized with respect to the predicted total radiation
(0 ̂  A ^ oo) from the arc, with provision made for attenuation
by the windows.

With the exception of the filter for which transmission is in the
spectral region between 0.25 and 0.95ju, the agreement between
the theoretical and experimental results is excellent. The disagree-
ment associated with the one filter is attributed to uncertainties
in the theoretical model which increase with decreasing wave-
length. The uncertainties are associated with evaluation of the
radiative recombination parameters required to determine the
continuum radiation.7

Although the experimental results offer limited resolution, it
is possible to make several observations concerning the spectral
distribution of radiation from the arc. By subtracting the experi-
mental ratio obtained for the filter with the 0.67/x lower wave-
length cutoff from that obtained for the filter with the 0.37/*

cutoff, it is evident that, depending upon current, from 12 to 19%
of the total arc radiation lies in the visible from 0.37 to 0.67ILL.
Moreover, when this result is compared with the ratios obtained
for the G-776-7100 filter, it appears that, at most, a few percent
of the total radiation is in the region / < 0.37/z. Hence, depending
upon current, approximately 80 to 85% of the total radiation
falls in the spectral region below 3//, with the remaining 20%
lying in the medium and far infrared.
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