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VALUES OF THE GAS CONSTANT, R

Coleman J. Major

The numerical value of the gas constant, R, defined by the equation PV = nRT, depends upon the units of P, V, n, and T. A large
f values of the constant may be calculated. The accompanying table gives 84 values of R in a convenient form using the most
its of pressure and volume. It also incorporates both the pound and gram mole and both Rankine and Kelvin temperature
ious combinations of metric and English units may, therefore, be used without the necessity of converting each variable to
commen system of units, Conversion factors and constants used for computing the values of R are listed at the bottom of the table.
The following examnple illustrates the use of the table:

Calculate: The volume in ft* occupied by 2 Ib. moles of a gas at 15°C at a pressure of 32.2 ft. of water, assuming the ideal pas
law.

Solution:  15°C+273.2 = 288 2°K
Enter the top of the table under the column headed “ft H,O" and proceed downward to the value of 44.6 for R. (Note
that this lines up horizontally with the desired units of ft3, °K, and Ib. moles shown on the left side of the table)

nRT 2 x44.6 x 288.2

V= = = 798 ft’
P 32.2
PV
Values of Gas Constant, R = ——
nT
Absolute Pressure
Volume Temp. moles Atm ) psia mm Hg cm Hg in Hg inH,O ft 1,0
gm 0.00290 0.0426 2.20 0.220 0.0867 1.18 0.0982
*K
3 Its 1.31 19.31 959 99.9 19.3 535 44.6
{.‘é gm 0.00161 0.02366 1.22 0.122 G.0482 0.655 0.0546
‘R
lb 0.730 10,73 555 55.5 21.8 297 248
otn §2.05 1206 62,400 6240 2450 33,400 2780
oK “
b 37,200 547,000 2.83 x 107 2.83 % 10% 1.11 x §0° 1.51 x 107 126« 10°
gm 45.6 670 34,600 3460 1360 18,500 1550
GR N
b 20,700 304,000 1.57 % t07 £.57 « 10° 619,000 8.41 x [O° 701,000
£m (.08205 1.206 6.4 6.24 2.45 334 * 278
R
b 37.2 547 28,300 2830 1113 £5,140 1262
liters
#m 0.0456 0.670 346 346 1.36 18.5 1.35
°R
Ib 20.7 304 15,700 1370 619 8410 701

Conversion Factors and Constants

1'lb. = 45359 gm 359.0 f13/Ib mole

1 atm = 14.696 psia 22.414 cm3/gm mole

I atm = 760 mm Hg linch = 2.54 cm

latm = 76cm Hg Std. temp. = 273.16°K or 491.69°R

I atm = 2992} in Hg 28.31605 liters = 1 f1?

1 atm = 406.79 in H,O R = 8.31432+0.00034 x 10° erg °K ™! mo] ™!

fatm = 3390 ft H,O




