
SATURATION LINE

If moist air is cooled at constant pressure, the reverse of the preceding process will occur, until the saturation line is
reached. During this part of the cooling.

At this stage we note that the 3 equations relating quality and specific volume can also be evaluated in terms
of these three additional properties. Once this occurs, however, the pressure is fixed because the temperature is
constant. Showing page 1. Problem 2. Draw a free body diagram of the petcock. The percentage of liquid and
vapor can be calculated using vapor quality. Notice that we have provided property tables of steam,
Refrigerant Ra, and Carbon Dioxide, which we believe is destined to become the future refrigerant of common
usage. Beyond this point, it is also impossible to distinguish between the liquid and vapor phases. This line is
where the mixture has converted completely to vapor. The behavior shown is found for all the isotherms that
go through the vapor dome. They come from many sources and are not checked. At the saturated liquid state,
the specific volume is denoted as vf, while at the saturated vapor stage it is denoted as vg. The saturation lines
define the regions of interest as shown in the diagram, being the Compressed Liquid region, the Quality region
enclosed by the saturation lines, and the Superheat region which also includes the Transcritical region to the
right of the saturated vapor line and above the critical point. If we put heat into a saturated vapor it is referred
to as superheated vapor. On scanning the superheat tables we find that the closest values lie somewhere
between 1. The Quality Region The Quality Region also referred to as the Saturated Liquid-Vapor Mixture
Region is enclosed between the saturated liquid line and the saturated vapor line, and at any point within this
region the quality of the mixture also referred to as the dryness factor is defined as the mass of vapor divided
by the total mass of the fluid, as shown in the following diagram: Notice that properties relating to the
saturated liquid have the subscript f, and those relating to the saturated vapor have the subscript g. The specific
volumes corresponding to these states are For conditions corresponding to specific volumes between these two
values, i. Quality can be calculated by the equation: x. As the piston is withdrawn, the specific volume
increases through more liquid evaporating and more vapor being produced. This behavior is unfamiliar,
mainly because the temperatures and pressures are not ones that we typically experience; for water the critical
temperature is and the associated critical pressure is atmospheres. This means there is an additional constraint
for a liquid-vapor mixture, in addition to the equation of state. When the last trace of vapor condenses, the
state becomes saturated liquid. In the zone where both liquid and vapor exist, there are two bounding
situations. In order to evaluate the quality consider a volume V containing a mass m of a saturated
liquid-vapor mixture. Assuming that the opening under the petcock has an area of 8 mm2, determine a the
mass of the petcock required in order to maintain an operating pressure of 99 kPa gage. UN-2 Particularly, in
European North-South transport corridors and for port hinterland transport, inland water vessels could
contribute to relieve the burden of saturated road and railway lines. In summary, for two phases in
equilibrium,. For water at temperatures near room temperature, the behavior would be essentially that of a
perfect gas in this region. When the pressure overcomes the weight of the petcock, the steam escapes,
maintaining a constant high pressure while the water boils. We now consider repeating this experiment at
various pressures, as shown in the following T-v diagram: Notice that as we increase the applied pressure, the
region between the saturated liquid and saturated vapor decreases until we reach the Critical Point, above
which there is no clear distinction between the liquid and vapor states. Solved Problem 2. For example, the
saturated liquid line represents the point where any further addition of energy will cause a small portion of the
liquid to convert to vapor. The regions of the diagram in which the system will be in the liquid and vapor
phases respectively are indicated.


