4-39

4-79 An automobile tire is inflated with air. The pressure rise of air in the tire when the tire is heated and
the amount of air that must be bled off to reduce the temperature to the original value are to be determined.

Assumptions 1 At specified conditions, air behaves as an ideal gas. 2 The volume of the tire remains
constant.

Properties The gas constant of air is R = 0.287 kPa.m’/kg.K (Table A-1).
Analysis Initially, the absolute pressure in the tire is

P =Py + Pym =210+100 = 310kPa

atm

Tire

25°C
Treating air as an ideal gas and assuming the volume of the tire to
remain constant, the final pressure in the tire can be determined from

A _R% p_lp 38K 510kpa) =336 kP
T T, | 298K

Thus the pressure rise is
AP =P, - P =336-310= 26 kPa

The amount of air that needs to be bled off to restore pressure to its original value is

3
m = RV _ @310 kPa)3(0.025 M) 00906 kg
RT, (0.287 kPa-m*/kg-K)(298 K)
RV _ (310 kPa)(0.025 m®)

m, = 836 kg

= =0.
RT, (0.287 kPa-m’/kg-K)(323 K)
Am=m; —m, =0.0906-0.0836 = 0.0070 kg
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