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APPENDIX 1

TABLE A-10

Properties of gases at 1 atm pressure

Specific Thermal Thermal Dynamic Kinematic Prandtl
Temp. Density Heat ¢, Conductivity Diffusivity Viscosity Viscosity Number
T,°C p, kg/m? J/kg-K k, W/m-K a, m?/s u, kg/m-s v, m?/s Pr
Carbon Dioxide, CO,
-50 2.4035 746 0.01051 5.860 x 106 1129 x 10~ 4.699 x 10-6 0.8019
0 1.9635 81 0.01456 9141 x 1076 1.375 x 105 7.003 x 10-6 0.7661
50 1.6597 866.6 0.01858 1.291x 10°° 1.612 x 10~° 9.714 x 10~ 0.7520
100 1.4373 914.8 0.02257 1716 x 10=° 1.841 % 1075 1.281x 107> 0.7464
150 1.2675 957.4 0.02652 2186 x 107 2.063 x 107 1627 x 10~ 0.7445
200 11336 995.2 0.03044 2.698 x 10-° 2.276 x 107> 2.008 x 10~° 0.7442
300 0.9358 1060 0.03814 3.847 x 10~° 2.682 x 1075 2.866 x 10-° 0.7450
400 0.7968 M2 0.04565 5151 % 10~° 3.061x 10~° 3.842 x10°° 0.7458
500 0.6937 1156 0.05293 6.600 x 10~° 3.416 x 10~° 4,924 x10°5 0.7460
1000 0.4213 1292 0.08491 1.560 x 104 4.898 x 10~° 1162 x 10~ 0.7455
1500 0.3025 1356 0.10688 2.606 x 1074 6.106 x 10~° 2.019 x 1074 0.7745
2000 0.2359 1387 011522 3.521x 104 7.322 x 1075 3103 x 10~ 0.8815
Carbon Monoxide, CO
-50 1.5297 1081 0.01901 1149 x 10> 1.378 x 10~ 9.012 x 10~ 0.7840
0 1.2497 1048 0.02278 1739 x 10~° 1.629 x 10~ 1303 X 10°° 0.7499
50 1.0563 1039 0.02641 2.407 x 10~° 1.863 x 10~ 1764 x 10~° 0.7328
100 0.9148 1041 0.02992 3142 x 10~ 2.080 x 10=° 2.274 x 1075 0.7239
150 0.8067 1049 0.03330 3.936 x 10°° 2.283 x10°° 2.830 x 1075 0.7191
200 07214 1060 0.03656 4782 x 1075 2.472 x107° 3.426 x 10°° 0.7164
300 0.5956 1085 0.04277 6.619 x 10~° 2.812 x10°° 4722 x10°5 0.7134
400 0.5071 1M 0.04860 8.628 x 107° 3111 x 107° 6.136 x 107> 0.71M
500 0.4415 1135 0.05412 1.079 x 10~4 3.379 x 10° 7653 x 10~° 0.7087
1000 0.2681 1226 0.07894 2.401x 10~* 4,557 x 10=° 1700 x 104 0.7080
1500 0.1925 1279 0.10458 4.246 x 1074 6.321x 107° 3.284 x 1074 07733
2000 0.1502 1309 013833 7.034 x 104 9.826 x 10~° 6.543 x 10~ 0.9302
Methane, CH,
-50 0.8761 2243 0.02367 1.204 x 10~ 8.564 x 10-6 9.774 x 10- 0.8116
0 0.7158 2217 0.03042 1.917 x 10~ 1.028 x 105 1.436 x 10~° 0.7494
50 0.6050 2302 0.03766 2704 x 10°° 1191 x 10~° 1.969 x 10~° 0.7282
100 0.5240 2443 0.04534 3.543 x 10> 1.345 x 10~° 2.567 x 10=° 0.7247
150 0.4620 261 0.05344 4.431x 1075 1.491 x 10~° 3.227 x 10~° 0.7284
200 0.4132 2791 0.06194 5.370 x 10~° 1.630 x 10~ 3.944 x 10~° 0.7344
300 0.3411 3158 0.07996 7.422 x 10> 1.886 x 10~° 5.529 x 10~° 0.7450
400 0.2904 3510 0.09918 9727 x 1075 2119 x 1075 7.297 x 10~° 0.7501
500 0.2529 3836 0.11933 1.230 x 104 2.334 x107° 9.228 x 10~° 0.7502
1000 0.1536 5042 0.22562 2.914 x 10~4 3.281x10°° 2136 x 10~ 0.7331
1500 0.1103 5701 0.31857 5.068 x 1074 4.434 x 105 4.022 x 1074 0.7936
2000 0.0860 6001 0.36750 7120 x 10~4 6.360 x 10~° 7.395 x 10~ 1.0386
Hydrogen, H,
-50 0.11010 12635 0.1404 1.009 x 10~ 7.293 x 10~ 6.624 x 10~ 0.6562
0 0.08995 13920 0.1652 1.319 x 1074 8.391x 1076 9.329 x 10~° 0.7071
50 0.07603 14349 0.1881 1724 x 1074 9.427 x 10°6 1.240 x 104 0.7191
100 0.06584 14473 0.2095 2199 x 104 1.041x 10~ 1582 x 10 0.7196
150 0.05806 14492 0.2296 2729 x 1074 1136 x 10~ 1.957 x 10~4 0.7174
200 0.05193 14482 0.2486 3.306 x 1074 1.228 x 10~° 2.365 x 1074 0.7155
300 0.04287 144381 0.2843 4.580 x 10~* 1.403 x 10~° 3.274 x 10~ 0.7149
400 0.03650 14540 0.3180 5.992 x 104 1.570 X 107° 4302 x 1074 0.7179
500 0.03178 14653 0.3509 7.535 x 1074 1730 x 10~ 5.443 x 104 0.7224
1000 0.01930 15577 0.5206 1732 x 103 2.455 x 10~ 1.272 x 1073 0.7345
1500 0.01386 16553 0.6581 2.869 x 1073 3.099 x 10~° 2.237 x 1073 0.7795
2000 0.01081 17400 0.5480 2.914 x 103 3.690 x 10° 3.414 x 1073 11717
(continued)
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TABLE A-10 (Continued)

Properties of gases at 1 atm pressure

Specific Thermal Thermal Dynamic Kinematic Prandtl
Temp. Density Heat c, Conductivity Diffusivity Viscosity Viscosity Number
T,°C p, kg/m? J/kg-K k, W/m-K a, m?/s u, kg/m-s v, m?/s Pr
Nitrogen, N,
-50 1.5299 957.3 0.02001 1.366 x 10~° 1.390 x 10~° 9.091 % 10- 0.6655
0 1.2498 1035 0.02384 1.843 x 10=° 1.640 x 10-° 1.312 x 10-° 0.7121
50 1.0564 1042 0.02746 2.494 x 10-° 1.874 x 10~° 1774 x 10-° 0714
100 0.9149 1041 0.03090 3.244 x 10~° 2.094 x 10~ 2.289 x 107° 0.7056
150 0.8068 1043 0.03416 4.058 x 10~° 2.300 x 10° 2.851x10-° 0.7025
200 0.7215 1050 0.03727 4.921x107° 2.494 x 10°° 3.457 x 1075 0.7025
300 0.5956 1070 0.04309 6.758 x 10~ 2.849 x 10~ 4783 x 107> 0.7078
400 0.5072 1095 0.04848 8727 x 10~° 3166 x 10~° 6.242 x 10~ 0.7153
500 0.4416 1120 0.05358 1.083 x 1074 3.451 % 1075 7.816 x 10~° 0.7215
1000 0.2681 1213 0.07938 2.440 x 10~ 4,594 x 10~ 1713 x 1074 0.7022
1500 0.1925 1266 011793 4.839 x 10~* 5.562 x 10~° 2.889 x 104 0.5969
2000 01502 1297 018590 9.543 x 1074 6.426 x 10~° 4278 x 1074 0.4483
Oxygen, O,
-50 17475 984.4 0.02067 1.201x 1075 1.616 x 10~° 9.246 x 106 0.7694
0 1.4277 9287 0.02472 1.865 x 105 1.916 x 10~° 1.342 x 107° 0.7198
50 1.2068 9217 0.02867 2.577 x 10~ 2194 x 10~ 1.818 x 10~° 0.7053
100 1.0451 931.8 0.03254 3.342 x 10°° 2.451 % 107° 2.346 x 10~° 0.7019
150 0.9216 9476 0.03637 4164 x 10~ 2.694 x10°° 2,923 x10°° 0.7019
200 0.8242 964.7 0.04014 5.048 x 10~ 2.923 x 1075 3.546 x 10~° 0.7025
300 0.6804 9971 0.04751 7.003 x 10-° 3.350 x 10~° 4.923 x 1075 0.7030
400 0.5793 1025 0.05463 9.204 x 1075 3744 x 1075 6.463 x 10~° 0.7023
500 0.5044 1048 0.06148 1163 x 10~ 4114 x 10~° 8156 x 10~° 0.7010
1000 0.3063 121 0.09198 2678 x 104 5732 x 10~° 1.871x 1074 0.6986
1500 0.2199 1165 0.11901 4643 x 104 7133 x 107° 3.243 x 1074 0.6985
2000 0.1716 1201 0.14705 7139 x 1074 8.417 x 1075 4,907 x 10~ 0.6873
Water Vapor, H,0O
-50 0.9839 1892 0.01353 7.271x10°® 7187 x 10-6 7.305 x 10-® 1.0047
0 0.8038 1874 0.01673 1110 x 10~° 8.956 x 106 1114 x 10-° 1.0033
50 0.6794 1874 0.02032 1.596 x 10~° 1.078 x 10~° 1.587 x 10~° 0.9944
100 0.5884 1887 0.02429 2187 x 107° 1.265 x 10~° 2150 x 10~° 0.9830
150 0.5189 1908 0.02861 2.890 x 10~° 1.456 x 10-° 2.806 x 10~° 0.9712
200 0.4640 1935 0.03326 3.705 x 10~° 1.650 x 10~° 3.556 x 10~° 0.9599
300 0.3831 1997 0.04345 5.680 x 10~° 2.045 x 10~ 5.340 x 10~ 0.9401
400 0.3262 2066 0.05467 8114 x 10-° 2.446 x 10-° 7.498 x 10-° 0.9240
500 0.2840 2137 0.06677 1100 x 104 2.847 x 1075 1.002 x 1074 0.9108
1000 01725 2471 013623 3196 x 104 4762 x 1075 2.761x 1074 0.8639
1500 01238 2736 0.21301 6.288 x 10 6.411 x 105 5177 x 10=4 0.8233
2000 0.0966 2928 0.29183 1.032 x 1073 7.808 x 10~° 8.084 x 1074 0.7833

Note: For ideal gases, the properties c,, k, y, and Pr are independent of pressure. The properties p, v, and a at a pressure P (in atm) other than 1 atm are

determined by multiplying the values of p at the given temperature by P and by dividing v and a by P.

Source: Data generated from the EES software developed by S. A. Klein and F. L. Alvarado. Originally based on various sources.
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