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THERMODYNAMIC PROPERTIES OF WATER AT SATURATION

Since water vapor at low pressures acts almost as
enthalpy of water vapor should also be a function only :f ghe;f %g::;t?}:
within these limits. Therefore, the enthalpy of the water vapor may be
e::ptrﬁssed as being approximately equal to the enthalpy of saturated vapor
at the dry-bulb temperature of the mixture. Substituting these values
in Eguatlon 22, the enthalpy of the mixture becomes

h=024t+ Wh, (25)
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1. Chemical solution of gas molecules in the water vapor. .

2. The finite size of the molecules causing interference with.the free passage o
other molecules toward the boundaries of the system.

3. Intermolecular forces of attraction and repulsion. i
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- Many attempts have been made to develop an equation of state which
would predict the true states of real gases and vapors. The Van der
Waal, Maxwell, and Beattie-Bridgman equations are probably the best

_known. Unfortunately, these expressions rapidly become much too com-
plicated to be used in everyday calculations and, therefore, engineers find
it more convenient to use tables of thermodynamic properties for specific.
working substances, as these can be prepared by physicists using the best
laboratory equipment and all the refinements of mathematics. -

Mechanical engineers have long been familiar with such tables for the
properties of steam. Tables of the properties of moist air, as prepared by -
Goodenough and others, have been available for some time, but the latest
and most precise of such tables are those which have resulted from a co-
operative research agreement between the AMERICAN Sociery oF HEATING
AND AIr-CoNDITIONING ENGINEERS and the Towne Scientific School of the
University of Pennsylvania. These properties are published herein as
Table 2, and are taken from a research report, by Goff and Gratch.* Table -
2, which experimentally and mathematically takes into account deviations
from perfect gas behavior, such as those listed above, makes the applica-
tion of the Gibbs-Dalton Rule a less frequent necessity.

In Table 2 there are 15 columns of figures, each column being headed by
a suitable symbol. In the following sub-paragraphs brief explanations
are given of the data in Table 2 under the appropriate column headings.
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{(F) = Fahrenheit temperature defined in terms of absolute temperature T by
the relation, . :

T = t | 459.67 (24)

W. = humidity ratio at saturation. Saturation is the condition at which the vapor
phase (moist air) may exist in equilibrium with a condensed phase (liquid or solid)
at the given temperature and pressure (standard atmospheric ﬁressure in the case of
Table 2). At given values of temperature and pressure, the umidity ratio W ean
have any value from zero to Wo.

va = specific volume of dry air, cubic feet per pound.

Uss = va — va, the difference between the volume of moist air at saluration, (Per
g;mnd of dry air, and the specific volume of the dry air itself, cubic feet per pound of

y air. : :

v, = specific volume of moist air at saluration per pound of dry air, cubic feet per
: pound of dry air.

! k. = specific enthalpy of dry air, Btu per pound of dry air. The specific enthalpy

B of dry air has been assigned the value zero at 0 F, standard atmospheric pressure.

i Tlée expe]rgy unit Btu is related to the foot-pound by definition, as follows: 1 Btu =

778.3 ft-1b.

4 hss = hs — ha, the difference between the enthalp({rof moist air at saturation, J)er
of

DEGREE OF SATURATION
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