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1 2.7 um K(1.01325<10°Pa)~ ' -ecm™ '] , ¥(em™ V) , 1/d(cm)
1000 K 1250 K 1500 K 1750 K
K y 1/d K y vd K y 1/d K y 1/d

3450 [ 0.040 0.083 140.449 [0.159 0.084 160.256 | 0.275 0.084 149.477 | 0.339 0.084 128.866
3455 10.044 0.081 137.363 [0.158 0.082 168.919 | 0.248 0.082 172.712 | 0.283 0.082 161.551
3460 [ 0.052 0.082 129.534 [0.180 0.082 154.799 | 0.309 0.082 143.062 | 0.395 0.083 119.904
3465 [ 0.058 0.080 119.332 [0.180 0.081 152.439 | 0.279 0.081 154.083 | 0.328 0.081 139.276
3470 [ 0.068 0.081 117.233 [0.201 0.081 149.031 | 0.333 0.082 138.313 | 0.428 0.082 113.766
3475 [ 0.074 0.080 105.932 [0.204 0.080 139.665 | 0.326 0.080 135.135 | 0.410 0.080 114.679
3480 [ 0.086 0.078 104.712 [0.225 0.078 140.647 | 0.380 0.079 129.032 | 0.505 0.079 104.712
3485 [ 0.102 0. 079 92.593 [0.255 0.079 129.702 | 0.455 0.079 116.009 | 0. 642 0.079 91.743
3490 (0.110 0. 077 95.238 [0.259 0.077 141.844 [ 0.452 0.077 133.156 | 0.626 0.077 109.649
3495 [ 0.124 0. 076 93.458 [0.282 0.076 140.056 [ 0.501 0.077 127.877 | 0.700 0.077 103.842
3500 | 0.127 0. 075 96. 154 [0.290 0.075 142.857 | 0.566 0.075 122.699 | 0.848 0.075 95.238
3505 [ 0.135 0.074 84.034 10.292 0.074 131.752 | 0.570 0.075 114.679 | 0.854 0.075 90.909
3510 [ 0.147 0. 073 85.470 |1 0.306 0.073 135.870 | 0.616 0.074 116.279 [ 0.955 0.074 90. 090
3515 [ 0.175 0.071 84.746 |1 0.357 0.071 140.056 | 0.787 0.072 114.416 | 1.290 0.072 86.207
3520 [ 0.162 0.071 80.645 | 0.315 0.072 145.985 | 0.619 0.072 135.870 [ 0.921 0.072 113.507
3525 (0.177 0.070 78.125 [0.324 0.070 148.368 [ 0.645 0.070 138.696 | 0.973 0.071 115.875
3530 [ 0.188 0.071 68.493 [0.339 0.072 133.511 | 0.676 0.072 125.786 | 1.020 0.072 106.157
3535 [ 0.218 0.071 66.225 [0.369 0.071 139.276 [ 0.723 0.071 136.054 | 1.070 0.071 117.233
3540 [ 0.205 0.071 66.225 [0.354 0.071 139.276 [ 0.689 0.072 137.174 | 1.000 0.072 120.482
3545 (0.232 0.071 59.172 [ 0.367 0.071 133.690 | 0.692 0.072 136.240 | 0.987 0.072 121.803
3550 [ 0.225 0.072 62.893 [0.370 0.072 145.349 [ 0.708 0.072 150-602 | . 010 0.072 136.612
3555 (0.233 0.073 58.140 [{0.390 0.073 135.318 [ 0.789 0.073-134.048 | 1.170 0.073 117.786
3560 | 0.267 0.072 53.476 [0.390 0.072 142.248 | 0.733 0.073 151.057 | 1.L,040 0.073 136.986
3565 [ 0.239 0.073 51.282 [0.347 0.074 143.062 | 0.641 0.074\ 156.740 | 0.896 0.074 145.349
3570 [ 0.242 0. 074 54.054 [0.356 0.075 149.925 10.643 0.075 ' 166..1137] 0. 83 0.075 154.799
3575 10.260 0. 076 50.000 [0.359 0.076 148.368 | 0632 0076 '168.350 | 0.853 0.077 158.983
3580 [ 0.234 0. 075 53.763 [0.350 0.076. 159.744 [ 0.615 0.076" 184.843 | 0.817 0.076 177.620
3585 [ 0.258 0.078 43.290 |0.336 0-078 142.045-] 0.556—0:078 / 170068 | 0. 717 0.079 165.563
3590 [ 0.289 0. 079 43.290 |0.3520.079.140. 449-{ 0.544 07079 169.779 [ 0.666 0.079 167.224
3595 [ 0.286 0. 080 43.668.10.342 0.080—_146.199 | 0.503 0.081 181.818 | 0.591 0.081 183.150
3600 [ 0.257 0. 082 43860 1 0.316 0082 143:266 | 0-:466 0.082 175.747 | 0.547 0.082 175.747
3605 | 0.225 0. 084 46.729 [0.306 0,084 138.122 0.441 0.084 170.358 [ 0.505 0.084 172.712
3610 [ 0.189 0. 083 57.143 [0.320. 0.083147.059 [ 0.485 0.083 174.825 | 0.570 0.083 173.310
3615 [ 0.205 0. 083 57.803 [0.328" 0.083 ~143.472 [ 0.465 0.084 173.611 | 0.524 0.084 174.520
3620 | 0.203 0. 085 62.893(0.365 '0.085 144.509 | 0.560 0.085 162.866 | 0.657 0.085 158.228
3625 [ 0.227 0. 086 58.824/(0.358 0.086 149.254 [ 0.527 0.086 169.492 | 0.605 0.086 164.204
3630 [ 0.239 0. 087 50-761 [0.320 0.087 140.647 [ 0.404 0.087 175.131 | 0.403 0.087 185.874
3635 | 0.247 0. 087 50,505 [0.325 0.088 136.986 | 0.396 0.088 173.010 | 0.393 0.088 182.815
3640 | 0.288 0. 087 51.282 [0.373 0.087 129.366 | 0.423 0.087 167.504 | 0.396 0.088 181.818
3645 [ 0.281 0. 086 57.803 [0.381 0.086 139.665 [ 0.423 0.086 186.567 | 0.393 0.087 206.612
3650 [ 0.280 0. 086 64.935 [0.402 0.086 145.560 [ 0.440 0.086 197.239 | 0.409 0.086 220.264
3655 [ 0.268 0. 085 72.993 [0.409 0.086 149.925 [ 0.452 0.086 197.239 | 0.425 0.086 215.054
3660 | 0.248 0. 086 74.074 [0.374 0.086 150.830 [ 0.407 0.086 193.798 | 0.371 0.086 210.970
3665 | 0.276 0. 084 67.568 [0.376 0.084 150.150 [ 0.405 0.084 198.020 | 0.375 0.084 215.054
3670 [ 0.358 0. 082 60.606 [0.417 0.083 150.376 [ 0.435 0.083 206.612 | 0.412 0.083 223.214
3675 [ 0.348 0. 084 58.140 {0.389 0.084 139.470 [ 0.378 0.084 194.175 | 0.331 0.084 217.391
3680 | 0.426 0. 083 51.813 [0.422 0.084 129.702 [ 0.388 0.084 182.815 | 0.328 0.084 207.039
3685 [ 0.413 0. 082 50.251 [0.405 0.083 119.190 [ 0.365 0.083 165.837 | 0.306 0.083 185.874
3690 | 0.477 0.079 50.761 | 0.443 0.080 126.263 | 0.412 0.080 174.825 | 0.363 0.080 191.571
3695 [ 0.479 0.079 52.356 [0.435 0.079 124.844 [ 0.400 0.079 168.919 | 0.348 0.080 183.486
3700 [ 0.404 0.078 58.480 [0.393 0.078 129.199 [ 0.373 0.078 170.068 | 0.329 0.079 182.815
3705 [ 0.386 0.078 51.282 [0.359 0.078 104.603 | 0.321 0.078 133.156 | 0.263 0.078 144.718
3710 [ 0.302 0.076 64.516 [0.337 0.076 118.624 [ 0.330 0.076 142.653 | 0.284 0.077 150.150
3715 [ 0.285 0.072 62.893 (0.322 0.073 115.875 [ 0.333 0.073 136.240 | 0.306 0.073 138.122
3720 [ 0.334 0.071 56.497 [0.325 0.071 112.867 | 0.324 0.071 139.276 | 0.302 0.072 143.062
3725 1 0.424 0. 069 39.370 | 0.351 0.069 82.645 |1 0.297 0.070 112.233 [0.245 0.070 125.628
3730 [ 0.511 0. 068 29.499 (0.380 0.068 64.103 [ 0.301 0.068 89.286 | 0.239 0.069 100.705
3735 [ 0.547 0.070 23.981 [0.406 0.070 49.020 | 0.308 0.070 68.027 [ 0.233 0.070 77.519
3740 | 0.601 0. 068 21.786 [0.437 0.068 43.668 | 0.320 0.068 60.606 | 0.236 0.069 69.444
3745 [ 0.515 0. 067 19.380 | 0.408 0.067 38.610 | 0.305 0.067 54.945 | 0.227 0.068 64.103
3750 [ 0.418 0. 066 18.553 | 0.372 0. 066 34.247 |1 0.288 0.067 48.309 [ 0.216 0.067 56.818
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Narrow Band Model Parameters of High Temperature Radiation
for Carbon Dioxide of Combustion Products
DONG Shi*kui, YU Qi—=zheng, TAN He—ping, HE Zhi-hong
(Harbin Institute of Technology,School of Energy Science and Engineering, Harbin 150001, China)

Abstract: CG approximation and LS approximation associated with narrow band model can be
utilized to deal with radiation heat transfer problem in non—gray, non-isothermal and inhomogeneous
media. T herefore, they are broadly adopted in studying high-temperature gas radiation transfer
problem in engine combustor and plume of high speed flying vehicles. Carbon dioxide is a primary
combustion product of carbonaceous propellant and the close attention has been paid on studying its
radiative properties. But some of today’s narrow band model parameters are obtained by fitting to
experimental data and the spectral resolution is too low; some could not overlay near, middle and far
infrared spectral region, or precision of some parameters is too bad; particularly high temperature data
of over 2000 K are lacking. In this paper, by making use of the upto—date high resolution and high
temperature flame gas spectral database-HIT EM P (serial number: 3153), and parameters such as line
strength, self-broaded half-width, and air-broaded half-width in HITEM P database being extrapolated
to 300 3000 K,new carbon dioxide parameters,such as mean absorption coefficient, line density and
mean half-width are obtained. Based on these parameters and narrow band model, the emissivity and
transmissivity are evaluated under different temperature, pressure and optical path conditions. Results
show a good agreement with Scutaru, Ferriso, Ludwig’s experimental values.

Key words: high temperature radiation; carbon dioxide; narrow band parameters



