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4-114 The volume of chamber 1 of the two-piston cylinder shown in the figure is to be determined.
Assumptions At specified conditions, helium behaves as an ideal gas.
Properties The gas constant of helium is R = 2.0769 kJ/kg-K (Table A-1).

P 2A2
Analysis Since the water vapor in chamber 2 is condensing, 1
the pressure in this chamber is the saturation pressure,

Py = Py @aooec =1555kPa  (Table A-4)

Summing the forces acting on the piston in the vertical direction gives
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P =P, 22 =p| =2 | =555 kPa)(ij = 248.8kPa
4 D, 10

According to the ideal gas equation of state, IP y
1411

_ mRT _ (1kg)(2.0769 kPa-m>/kg-K)(200+273 K)
P 248.8kPa

v, =3.95m3

4-115 A propane tank contains 5 L of liquid propane at the ambient temperature. Now a leak develops at
the top of the tank and propane starts to leak out. The temperature of propane when the pressure drops to 1
atm and the amount of heat transferred to the tank by the time the entire propane in the tank is vaporized
are to be determined.

Properties The properties of propane at 1 atm are Ty, = -42.1°C, p =581 kg/m’ , and hg, =427.8 kl/kg
(Table A-3).

Analysis The temperature of propane when the pressure drops to 1 atm is simply the saturation pressure at
that temperature,

T= Tsat@latm =-42.1°C

Propane
5L
20°C

The initial mass of liquid propane is
m = pV = (581kg/m>)(0.005 m>) = 2.905 kg

The amount of heat absorbed is simply the total heat
of vaporization,

Oubsorbed = Mhy, = (2.905 kg)(427.8 kI /kg) = 1243 kJ
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