Problem 1.35

In Table A.4, most common gases (air, nitrogen, oxygen, hydrogen) have a specific heat ratio

k= 1.40. Why do argon and helium have such high values? Why does NH3 have such a low
value? What is the lowest k for any gas that you know of?

Table A.4 Properties of Common
Gases at 1 atm and 20°C (68°F)

Molecular Specific-heat  Power-law

Gas weight R, m¥s-K) pg,Nm' p,N-sim® w,omis ratio exponent r#
H; 2.016 4124 0822 OQ05E-6 LOBE-(4 141 0.68
He 4.003 2077 163 197E-5 LIEE- 166 0.67
H,0 18.02 461 1.35 LOZE-5 136E-05 133 1.15
Ar 39.944 208 16.3 224E-5 135E-05 167 0.72
Dry air 2896 287 1.8 ILBOE-5 149E-05 1.40 0.67
COy 44.01 189 17.9 148E-5 BO09E-06 130 0.79
co 28.01 297 1.4 1LB2ZE-5 156E-05 1.40 0.71
Ny 28.02 297 11.4 LL76E-5 151 E-05 1.40 0.67
0, 32.00 260 13.1 200E-5 L50E-05 1.40 0.69
NO 30.01 277 12.1 19OE-5 152E-05 1.40 0.78
N,O 44.02 159 17.9 145E-5 T93E-06 131 0.89
Cly 70.91 17 89 LO3E-5 349E-06 134 1.00
CH, 16.04 518 6.54 I.34E-5 201E-05 132 0.87

*The powerlaw corve fit, Bg. (1270, [iliage =~ (772037, fits these gazes to within +4 percent in the range 250 = T =
1000 K. The tempermture must be in kelvins.
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