CHAPTER 3 1954 Guide
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‘Dry-Bulb Temperature. The temperature indicated by any type of
thermometer or thermocouple not affected by the water vapor content of
the air, or by radiation.

Thermodynamic Wel-Bulb Temperature. The temperature at which
liquid or solid water, by evaporating into air, can bring the air to satura-
tion adiabatically at the same temperature. )

Consider an adiabatic system as shown in Fig. 2. Unsaturated air at
the state b, W,, enters the system at section 1, and saturated air at the
state h*, W*, leaves the system at section 2. Liquid water at the state
h.*, corresponding to the temperature of the saturated air leaving the
system is supplied. Then, since no work is done and the system is strictly
adiabatic, the energy equation becomes .

Bk (W* — Whe* = h* @
where

* indicates condition at thermodynamic wet-bulb temperature.

TaBLE 1. MAGNITUDES OF f» FOR THE RanGE 0 To 125 F
(Stgndard Barometric Pressure, 29.921 in. Hg)

I Teump. F 5

0 1.0048 70 1.0045
10 i 1.0046 80 1.00¢7
20 1.0046. 90 1.0048
20 1.0045 100 1.0050
o 1.0044 110 1.0053
50 1.0044 - 120 1.0055
0 1.0044 125 1.0057

Note: The original source! gives fa to seven significant figures over the temperature range —208 F to
-+ 202 F and over the pressure range 20 to 35 in. Hg.

The temperature corresponding to R* for given values of i and Wi is
called the thermodynamic wet-bulb temperature, or the temperature of
adiabatic saturation. _ :

The temperature indicated by an ordinary wet-bulb thermometer is
affected by a number of factors not accounted for in Equation 8, and hence,
may be quite different from the theoretical temperature obtained from
its use. The measured wet-bulb temperature is influenced by (a) radia-
tion from the surroundings to the wick; (b) conduction of heat along the
stem of the thermometer; and (c) impact of the air on the wick or bulb
of the thermometer. Arnolds has developed a theory which makes pos-
sible the calculation of the true thermodynamic wet-bulb temperature from

- observed data through the use of suitable corrections to be applied to
the readings of the wet-bulb thermometer. However, unless extreme
precision is required, the observed temperature may be taken equal to
the theoretical temperature for most engineering problems, if no attempt
is made to shiéld the wick from radiation and the air velocity past the wick
is about 1000 fpm.

Dew-Point Temperature. The saturation temperature corresponding to
a given combination of humidity ratio W and barometric pressure is called
the dew-point temperature. It is the lowest temperature at which the
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F16. 2. JLLUSTRATION OF ADIABATIC SATURATION
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