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We will be concermed with the mixture of dry air and water vapor. This mixture 1s
often called atmosphenc air.

The temperature of the atmosphenc air in air-conditioning applications ranges from
about —10 to about 50°C. Under these conditions, we treat air as an ideal gas with

constant specific heats. Taking C_, = 1.005 kJ/kg-K, the enthalpy of the dry air is
given by (assuming the reference state to be 0°C where the reference enthalpy i1s

taken to be 0 kJ/'kga)
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The assumption that the water vapor 15 an ideal gas i1s valid when the mixture
temperature i1s below 50°C. This means that the saturation pressure of the water
vapor in the air-vapor mixture 1s below 12.3 kPa. For these conditions, the enthalpy

of the water vapor i1s approximated by h(7) = hg at mixture temperature 7. The
following T-s diagram for water illustrates the ideal-gas behavior at low vapor

pressures. 5See Figure A-9 for the actual 7-s diagram.
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The saturated vapor value of the enthalpy i1s a function of temperature and can be
expressed as
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MNote: For the dry air-water vapor mixture, the partial pressure of the water vapor in
the mixture Is less that its saturation pressure at the temperature.
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