Applied thermodynamics
Section 2-2
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2.15 An air-water vapor mixture is contained in a rigid, closed vessel with a volume of 35 m® at
1.5 bar, 120°C, and @ = 10%. The mixture is cooled at constant volume until its temperature is

reduced to 22°C. Determine the heat transfer during the process, in kJ.
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myy = my — my = 3827 —uosl = s.130kg M= (0I7)(3827) = D881 kg
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= 285187 + 163828 + 20044 — 967963 = — 10603 K

prob 2.16

Moist air enters a duct at 10°C, 80% relative humidity, and a volumetric flow rate of 150 m'/min. The mixture is heated as it
flows through the duct and exits at 30°C. No moisture is added or removed, and the mixture pressure remains approximately
constant at | bar. For steady-state operation, determine (1) the rate of heat transfer, in kJ/min, and (b) the relative humidity

at the exit. Changes in kinetic and potential energy can be ignored.
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To evaluate @, from this expnession requires the speciﬁc enthalpies of the dry air and water vapor at the inlet and exit. the
mass flow rate of the dry air, and the humlduy ratio.

The specific enthalpies of the dry air are obtained from Table A-22 at the inlet and exit temperatures 7y and 73, respec-
tively: h, = 283.1 kl/kg, h,; = 303.2 kJ/kg. The specific enthalpies of the water vapor are found using /, = h, and data from
Table A-2 at 7, and T, respectively: i, = 2519.8 kl/kg. h,, = 2556.3 kl/kg.

The mass flow rate of the dry air can be determined from the volumetric flow rate at the inlet (AV),
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