Problem 1.42

Helium at 20°C has a viscosity of 1.97E-5 kg/(m-s). Use the data of Table A.4 to estimate the
temperature, in °C, at which helium’s viscosity will double.

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-sm® womis ratio exponent n*
H; 2016 4124 0822 905E-¢ LOBE—4 1.41 0.68
He 4.003 2007 1.63 197TE-5 LIEE-4 L&k 067
H,0 18.02 461 135 102ZE-5 136 E-05 1.33 1.15
Ar 30.044 208 16.3 224E-5 135E-05 L&T 072
Dry air 28.96 287 11.8 1B0OE-5 149E-05 1.40 0.67
CO4 44.01 129 179 148 E-5 BO09E-06 L30 0.79
cO 280 207 114 182E-5 156E-05 L40 071
N 28.02 297 114 1.76E-5 151 E-05 L.40 067
05 32.00 260 13.1 200E-5 150E-05 1.40 0.69
NO 30.01 217 121 190E-5 152E-05 140 0.78
N.O 44.02 129 179 145E-5 TO93E-06 131 0.89
Cly 70.91 17 289 103E-5 349E-06 1.34 1.00
CH, 16.04 518 6.54 1.34E-5 201E-05 1.32 0.87

*The powerlaw corve fit, Bg. (1270, [ifliage =~ (T72037, fits these gases to within +4 percent in the range 250 = T =
1000 K. The temperture must be in kelvins.
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