31.2 What is the ratio of specific heats for 1020°F air? Assume c, i, =

0.24972% at 1000°R and ¢, i = 0.2642%5 at 1500°R.
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The Ratio of Specific Heats is defined as:
k=2
Cy

Another important relationship between the specific heats for a gas is that their difference is
the specific gas constant, as such:

cp—cy =R

The Specific Gas Constant for air is:

ft-lby
by, °F

Add 460 to the Temperature in degrees Farenheit to get the temperature in absolute terms i.e.
Rankine: 1020°F 4 460 = 1480°R

Since the temperature is between two known states, interpolate:

Ryir = 53.35

Temperature [R°] | ¢, |2tk

1000 0.249

1480 X

1500 0.264
1480 — 1000 x —.249 Btu

= =.2634———
1500 — 1000  .264 — .249 e b, - R°
Rearrange and substitute to solve for ¢, @1480R:
ft-lby
Btu 5335[1) oF Btu
Cp—C'U—R—>CU _CP_R_2634lmeo — 778fgibf _195m

Note the conversion factor required to align the units: 778 ft'lzf
Finally, solve for k:

Bt
O 0.2634 75> 135
=2=——"/B2 =1].
Cy 0195 "%
Note the value for k at standard conditions is typically 1.4; however, extreme temperature
conditions were being investigated here.

Answer A
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