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TABLE D.9 SPECIFIC HEATS AND k AT 27°C FOR COMMON IDEAL GASES

Chemical Molecular R, Cp. Cuv, k
Gas formula weight kJ/kg - K kJ/kg - K kJ/kg - K
Air — 28.97 0.287 00 1.000 0.713 1.403
Argon Ar 39.948 0.208 13 0.5203 0.3122 1.667
Butane C,H), 58.124 0.143 04 1.7164" 1.5734 1.091
Carbon dioxide CO, 44,010 0.188 92 0.846 0.657 1.289
Carbon monoxide CcO 28.010 0.296 83 1.040 0.744 1.400
Ethane C,H¢ 30.070 0.276 50 1.7662 1.4897 1.186
Ethylene C.H, 28.054 0.296 37 1.5482 1.2518 1.237
Helium He 4.003 2.077 03 5.1926 3.1156 1.667
Hydrogen H, 2.016 4,124 18 14.311 10.187 1.405
Methane CH, 16.043 0.518 35 2.2537 1.7354 1.299
Neon Ne 20.183 0.411 95 1.0299 0.6179 1.667
Nitrogen N, 28.013 0.296 80 1.039 0.743 1.400
Octane CyH,; 114.23 0.072 79 1.7113 1.6385 1.044
Oxygen 0, 31.999 0.259 83 0918 0.658 1.395
Propane C,H; 44.097 0.188 55 1.6794 1.4909 1.126
Water vapor H,0 18.015 0.461 52 1.865 1.4035 1.329

Source: Adapted from Gordon J. Van Wylen and Richard E. Sonntag, Fundamentals of Classical Thermodynamics, SI
Version, 2d ed., Revised Printing, Copyright © 1976, 1978 by John Wiley & Sons, Inc., Table A-8, p. 683.

TABLE D.68 SPECIFIC HEATS FOR COMMON IDEAL GASES AS A FUNCTION OF TEMPERATURE
Cor Cy, k Cp: Cy, k < c,. k
kJ/kg - K kJ/Xkg - K kJkg - K kJkg - K kJkg - K  kJkg-K
Temp., Carbon Carbon Temp.,
K Air dioxide, CO, monoxide, CO K
250 1.000 0.713 1.403 - 0.789 0.600 1.315 1.040 0.743 1.400 250
300 1.000 0.713 1.403 0.846 0.657 1.288 1.040 0.743 1.399 300
350 1.010 0.723 1.397 0.897 0.708 1.268 1.042 0.745 1.398 350
400 1.015 0.728 1.394 0.939 0.750 1.252 1.047 0.750 1.396 400
450 1.020 0.733 1.391 0979 0.790 1239 1.055 0.758 1.392 450
500 1.030 0.743 1.38¢ 1.014 0.825 1.229 1.064 0.767 1.387 500
600 1.050 0.763 1.376 1.075 0.886 1.213 1.087 0.790 1.376 600
700 1.070 0.783 1.367 1.126 0.937 1.202 1.113 0.816 1.364 700
800 1.100 0.813 1.353 1.169 0980 1.193 1.139 0.842 1.353 800
Hydrogen, H, Nitrogen, N, Oxygen, O,
250 14.060 9936 1415 1.039 0.742 1.400 00913 0.653 1.398 250
300 14.311 10.187 1.405 1.040 0.743 1400 0.918 0.658 1.395 300
350 14.426 10.302 1400 1.041 0744 1399 0928 0.668 1.389 350
400 14.476 10.352 1.398 1.044 0.747 1.397 . 0.941 0.681 1.382 400
450 14.499 10.375 1.398 1.049 0.752 1.395 0.956 0.696 1.373 450
500 14.515 10.391 1.397 1.056 0.759 1.391  0.972 0.712 1.365 500
600 14.548 10.424 1.396 1.075 0.778 1.382 1.003 0.743 1.350 600
700 14.605 10480 1.394  1.098 0.801 1.371. 1.031 0.771 1.337 700
800 14.695 10.570 1.390 1.122 0.825 1.360 1.054 0.794 1.327 800

At low pressures the constant-pressure and constant-volume specific heats for all monatomic gases are independent of pressure and
temperature. Also, the values of ¢, and ¢, on a molar basis are the same for all monatomic gases. Therefore, for monatomic gases such
as argon, helium, and neon, the specific heats can be assumed constant at the following values:

T, = 20.8 kJ/kmol - K

at states where the gases may be assumed to be ideal gases.

Source: Kenneth Wark, Thermodynamics, 3d ed., McGraw-Hill, 1977, p. 804, table A-4M. Originally published in “Tables of Thermal
Properties of Gases,” NBS Circular 564,1955.

Z, = 12.5 kI/kmol - K






