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Fig. 2 The seven directional interferograms of a flame temperature field
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Table 1 The influence of fringe roundoff error on reconstruction precision
errcr
average error(%) max. error (9%)
? ¢ interpolation
neighboring point | linear sin C | neighboring point | linear gnC
0.095 1 1.66 0.65 0.58 11.93 2.18 1.84
1 1.65 0.74 0.81 9.59 2.01 1.94
0.03
0.8 1.48 1.04 0.83 10.44 4.72 2.78
1 5.66 4.16 5.93 18.09 10.53 16.69
0.8 4.04 3.24 4.05 14.70 8.48 11.84
o* 0.54 2.52 2.52 2.41 13.88 9.28 7.21
0.5 2.42 2.47 2.33 13.87 10.31 8.01
cpu(s) 0.61 0.79 2.27
Note: Ty x5y=19x18, M x N=Tx9.
Table 2 The influence of sample number on reconstruction preeision
- sample number
erTor
Ty X5y=19% 32 Iy X 5 =19x27 TuX5y=13x16 X 5y=19%16
o average % 0.55 6.59 0.94 0.66
- max. % 20 2.4 4.3 2.1
cpu(s) 1.2t | 1.08 0.52 0.79

Note; for linear interpolation: a=1, M X N=7x9.
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Ty=20°C, no=1.000271), 3+ H T 9% 13 MR, HFRRE 3,
Table 3 The reconstruction results of flame temperature field: T(z, y) (°C)
33.1 ir.2 23.3 23.4 37.8 23.4 23.3 17.2 33.1
20.4 23.2 70.6 145.3 185.2 145.2 70.6 23.2 20.4
20.3 65.8 212.9 389.7 482.8 389.7 212.9 65.8 20.3
23.6 126.9 383.3 922 4 1000.1 922.4 383.3 1926.9 23.6
28.5 155.9 479.2 1050.8 1213.5 1050.8 479.2 155.9 28.5
26.5 146.5 453.2 987.0 1031.7 987.0 453.2 146.5 26.5
22.5 115.6 4321.0 765.8 972.9 765.8 421.0 115.6 22,5
26.3 147.4 455.1 1029.1 1059.2 1029.1 455.1 147 .4 26.3
28.9 161.4 490.2 1066.5 1252.0 1066.5 490.2 161.4 28.9
23.5 128.1 395.4 951.1 1039 .6 951.1 295 .4 128.1 23.5
21.1 66.3 217.8 401.8 510.8 401.8 217.8 66.3 21.1
20.3 24.2 72.2 146.5 191.2 146.5 72.2 24.2 20.3
33.5 16.9 23.2 24.2 38.2 24.2 23.2 16.9 33.5
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Table 4 Comparison of thermocouple measurements and reconstruction results (°C)

Ny
method
—6 -5 —4 -3 —2 -1 3] 1 2 3 E 5 6
actual measurement 20 77 421 943 ( 1189 { 1123 | 1073 | 1140 | 1249 | 1081 | 498 68 20
evolution 38 185 482 [ 1000 | 1214 § 1031 973 | 1059 | 1262 | 1041 | 511 191 38
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A simple method of reccnstructing refractive index
field with a wide field angle
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Abstract

In this paper, a dual-illumination-beam and dual-reference-beam holographic
system is designed with which interferograms of flame temperature field over a 90°
angle of view are obtained instantaneously. A simple reconstruction metod is discussed.
The effects of projection number and the measurement error on the reconstruction
precigion are defermined by computer simulation. The temperature disiribution in a
plane are recomsirncted from the experimental data. The results are compaed with
shermocouple measurements.





