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Time-varying atmospheric transmittance measurement method based on

atmospheric parameter correction
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Abstract: In order to solve the problem that the horizontal atmospheric transmittance cannot be measured
when the aero-engine is running, a time-varying atmospheric transmittance test method based on the
correction of measured atmospheric parameters was proposed. Taking the standard black body as the test
object, the online sensor was arranged along the central axis of the large area source black body to obtain
the distribution of atmospheric parameters on the test path, and the measured atmospheric parameters
were input into the atmospheric transmittance model to obtain the theoretically calculated atmospheric
transmittance, and correction of the measured atmospheric transmittance was carried out. The test results
show that the average relative error between the corrected atmospheric transmittance in the long-wave
band and the theoretical calculation is 2.81%; the average relative error between the corrected atmospheric
transmittance in the medium-wave band and the theoretical calculation is 5.77%:; thus the method is
verified.
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Fig.1 Test principle of atmospheric transmittance
during test run
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Fig.2 Distribution diagram of atmospheric parameter measurement points on spectral radiation measurement path
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simulation calculation method
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Table 1 Main parameters of MR170 spectroradiometer
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B3k /mrad 5, 28, 75
G /o m 2~15

SR fom™
FEMES /pm

1, 2, 4, 8, 16, 32
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il 75 2 WA
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Table 2 Main parameters of black body
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Table 3 Main parameters of online multi parameter
monitoring system
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Table 4 Measured results of the first atmospheric transmittance
FRES fm 10.0 30.0 60.0 68.0 70.0 80.0 90.0 125.0 150.0 170.0 200.0
8~14 pm P BR S F it % 0.890 0.787 0.803 0.800 0.800 0.795 0.791 0.792 0.794 0.791 0.779
3~5 um PEBRAIET 0.772 0.627 0.663 0.658 0.660 0.653 0.648 0.650 0.649 0.640 0.627
5 HPRRAEL TR
Table 5 Measured results of the second atmospheric transmittance

FEES /m 10.0 30.0 60.0 68.0 70.0 80.0 90.0 125.0 150.0 170.0 200.0

8~14 um P BRSiFE T 0.890 0.851 0.833 0.834 0.830 0.830 0.827 0.813 0.805 0.800 0.781
3~5 um PR KA E % 0.798 0.737 0.714 0.712 0.705 0.708 0.704 0.685 0.673 0.667 0.640
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Table 6 Calculation results of the test method based on atmospheric parameter correction for the first time

BHES /m 10.0 30.0 60.0 68.0 70.0 80.0 90.0 125.0 150.0 170.0 200.0

TRLEE /°C 32.8 32.9 333 33.4 335 335 34 35.6 36.3 36.7 36.7

TP 1% 31 30 30 29 27 28 27 25 21 21 18

J£41 /kPa 93.8 93.8 93.8 93.8 93.7 93.7 93.7 93.7 93.7 93.7 93.4

CO, HeHE /107 339 329 324 330 309 309 309 326 313 314 316

S IEHE /(mg/m) 44 43 43 42 43 43 43 44 43 43 51
8~14 wm B TELAE 0989 0.973 0.953 0.949 0.948 0.942 0.937 0.920 0.906 0.899 0.891
3~5 pm PEEKSETE 0910 0.870 0.836 0.829 0.828 0.819 0.812 0.789 0.773 0.764 0.753
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Table 7 Calculation results of the test method based on atmospheric parameter correction for the second time

FEES /m 10.0 30.0 60.0 68.0 70.0 80.0 90.0 125.0 150.0 170.0 200.0

T /°C 328 32.9 33.3 33 .4 33.5 33.5 34 35.6 36.3 36.7 36.7

ML /% 31 30 30 29 27 28 27 25 21 21 18

&1 /kPa 93.4 93.4 93.4 93.4 93.4 93.4 93.4 93.4 93.4 93.4 93.4

CO, ¥ 110°° 318 339 335 318 338 319 325 327 332 328 343

R /(mg/m’) 49 52 49 49 49 48 49 50 51 50 49
8~14 wm PWEBABELHE 0990 0.976 0.958 0.955 0.956 0.950 0.946 0.931 0.928 0.920 0.919
3~5 wm EERRELE 0912 0.874 0.841 0.835 0.836 0.827 0.821 0.799 0.792 0.782 0.777
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Table 8 Calculation results of the correction factor for the first time
HEES /m 10.0 30.0 60.0 68.0 70.0 80.0 90.0 125.0 150.0 170.0 200.0
it L 3
8~14 umg&{gzgg 1111 1.236 1.187 1.186 1.186 1.185 1.185 1.161 1.141 1.137 1.143
3~5 wm WEMEIEREL 1179 1.387 1.261 1.260 1.253 1.255 1.253 1.213 1.192 1.194 1.201
F£9 ERBIEG R SHIXTIRE
Table 9 Calculation results of the correction factor for the second time
HEES /m 10.0 30.0 60.0 68.0 70.0 0.0 90.0 125.0 150.0 170.0 200.0
~ BB E 2
8~14 “mﬁgﬂﬁm T 0.990 1.052 0.989 0.988 0.985 0.983 0.980 0.944 0.919 0.910 0.892
AR 2E 1% 0.04 7.76 3.24 3.48 2.99 3.44 3.60 1.42 1.00 1.11 2.87
3~5 pm FEAEIELERE  0.941 1.023 0.900 0.897 0.884 0.888 0.882 0.830 0.802 0.797 0.768
XTI 2E 1% 3.16 17.03 7.02 7.35 5.72 7.35 7.52 3.97 1.27 1.93 1.14
MR R AR 228 5.77%, S (7], 6K TR, 2016, 24(8): 1894—1901.
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