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QHny) Designation: D 4023 — 82a (Reapproved 1996) An American National Standard

Standard Terminology Relating to
Humidity Measurements

This standard is issued under the fixed designation D 4023; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

absolute humidity, vapor concentration, vapor densityd,— L 5)
the ratio of the mass of water vapor, to the total volume @ M,
of the moist airv. and whereM, and M, are the molecular weights of
m, watervapor and air, respectively.
&= @ psychrometer, aspirated—an hygrometer comprising wet-

dew cell, dew probe—an instrument that measures the tem- and dry-bulb thermometers that are mounted in a housing to
perature at which a saturated salt solution (usually of lithium which is attached a motordriven fan or blower that draws air
chloride) is in equilibrium with the water vapor in moist air.  over the thermometer bulbs at a rate which produces the
dew-/frost-point hygrometer—an instrument that measures mimimum wet-bulb reading.
the surface temperature at which ambient water vapopsychrometer, sling (whirling)—an hygrometer comprising
condenses. wet- and dry-bulb thermometers that are mounted on a frame
dry-bulb temperature, t—the temperature of the ambient air, that can be rotated or whirled.
for example, the temperature that is measured by the drybultelative humidity with respect to ice, U,—the ratio in percent
thermometer of a psychrometer. of the mole fraction of water vapor ,, in moist air to the
electric hygrometer—an instrument that determines the water mole fraction of water vapax,; that moist air would have if
vapor content of an atmosphere by measuring the change in it were saturated with respect to ice at the same pregsure

resistance or capacitance of hygroscopic material. and temperaturé
enhancement factor—the correction for the departure of the X,
mixture of air and water vapor from ideal gas laws. U =%, <100 (6)

ice-bulb temperature, t ,—the temperature that a thermometer . .
S . . g : If the water vapor and air assumed to behave as ideal gases,
indicates when its bulb is surrounded by a thin film of ice (orthen

a frozen moistened covering), and allowed to cool by
sublimation of the ice into the surrounding air. _¢&
! \ n y; x 100 @)
mechanical hygrometer—an instrument for determining the &
water vapor content of an atmosphere by measuring the wheree is the partial pressure of the water vapor in the
dimensional change produced in an hygroscopic material. moist air andg, is the saturation vapor pressure with respect to
mixing ratio, r— the ratio of the mass of water vapmy to the  ice at the same temperature

mass of dry aim, present in the moist air; relative humidity with respect to water, U,—the ratio in
m, percent of mole fraction of water vaprt, in moist air to the
r=m @ mole fraction of water vapox,,, that the moist air would

mole fraction of water vapor, xva—the ratio of the number of have if it were saturated with respect to water at the same
moles of water vapon , to the total number of moles of ~ pressurep and temperaturé

water and dry air; X,
. Uy, =5 X 100 (8)
_ \4
Y Th T, ® If water vapor and air are assumed to behave as ideal gases,
where: then
m, e
n, = M, @) U, = & X 100 9)

whereeis the partial pressure of the water vapor in the moist
1 This terminology is under the jurisdiction of ASTM Committee D22 on air andeW is the saturation vapor pressure with respect to water

sampling and Analysis of Atmospheresand are the direct responsibility of Subcom@t the same tempera_tgte o o -
mittee D22.110n Meteorology. saturation—the condition existing when a vapor is in equilib-
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substance (liquid or solid). thermodynamic ice-bulb temperature, T—the temperature
saturation mixing ratio—the ratio of the mass of water vapor  that moist air at pressufg temperature, and mixing ratio
m, to the mass of dry aim, present in saturated air. The r will attain when brought adiabatically to saturation at
saturation mixing ratio is designated ywhen saturation is pressure by sublimation of pure ice into the moist air. The
with respect to the plane surface of liquid water, andrby  ice-bulb temperature is approximately, bubotidentically,
when saturation is with respect to the plane surface of ice. equal to the thermodynamic ice-bulb temperafiite
saturation vapor pressure of water—the pressure of water thermodynamic wet-bulb temperature, T,,—the temperature
vapor in equilibrium with plane surface of a condensed that moist air at pressuig temperatureé, and mixing ratio
phase. When the condensed phase is liquid, the saturationr will attain when brought adiabatically to saturation at
vapor pressure is designateddyy and when the condensed  pressure by the evaporation of pure liquid water into the
phase is solid, the saturation vapor pressure is designated bymoist air. The wet-bulb temperatutgis approximately, but
e. The saturation vapor pressure is a function of tempera- not identically, equal to the thermodynamic wet-bulb tem-

ture. peratureT,,.
specific humidity, g—the ratio of the mass of water vapoy,  vapor pressure of moist air, e—the product of the mole
to the total massn, + m, of the moist air: fraction of water vaporx, and the total pressur@ at
m, temperature:
9 =mTm, (10) e=px, (11)

thermodynamic dew-point temperature, T,—the tempera- L . .
ture at which moist air with mixing ratioand total pressure If the moist air is assumed to behave in accordance with the

p, when saturated with respect to water at the same pressul@@! 9as laws, then the vapor pressere identically equal to

p, will have a saturation mixing ratig, equal to the given the partial pressure of the water vapor in the moist air.

mixing ratior. wet-bulb depression,t - t,,—the difference between the dry-
thermodynamic frost-point temperature, T—the tempera- bulb temperature and the wet-bulb temperature.

ture at which moist air with mixing ratio and total pressure  et-bulb temperature, t ,—the temperature indicated by the

p, when saturated with respect to ice at the same pregsure  et-bulb thermometer of a psychrometer.
will have a saturation mixing ratio; equal to the given

mixing ratior.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
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