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Temperature and humidity sensing principle
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7 2 BRI 23 [ I8 Humidity sensor principle
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In capacitive sensing elements, the polymer layer absorbs moisture, causing a change in the

dielectric constant and thus a change in capacitance.
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fHEHZIE Relative humidity
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This refers to the percentage of the partial pressure of water vapor in a gas at the

same temperature divided by its saturated vapor pressure.
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#E#1%E Absolute humidity
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Air humidity (kg/kg)
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In humid air, the weight of water vapor (kg water/kg dry air) per unit
of dry air is the ratio of moisture content to humidity. At a constant
temperature, the drier the air, the lower the humidity ratio, and vice
versa. o Water vapor mass (kg)
Absolute humidity =
Dry air mass (kg)
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Fe#0m/E Dew point temperature
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Air moisture condensatlon temperature

ERERBIKFNIEAENER N - FERKERE - HEKREEIEEM - SERKDEITE
AEAS B/ \KOE - SB—TR7KE st IR ERI B ER - HRERRRIE~REE -

When air pressure and water vapor content remain constant, the temperature gradually decreases until
the water vapor content reaches saturation. Excess water is released and condenses into small water
droplets. The temperature at which the first water droplet condenses is the dew point, and the phase

changes from gas to liquid.
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FastmE Frost point temperature
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Air humidity frosting temperature
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Like the dew point temperature, but the phase is gaseous and does not transform into a solid state through a liquid state. This

solid state is frost, and the temperature at which an ice crystal condenses is the frost point temperature.
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#4%2 Enthalpy
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Heat content of air moisture (kJ/kg)
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A state of matter and energy, enthalpy is the heat capacity contained in a dry-wet
mixture per unit weight of dry air, expressed in kJ/kg. The change in heat during a

reaction is the change in enthalpy.




=A% E 7 7Z Humidity measurement methods

B R TKE Dry-bulb method
BN EE R 3£ -Saturated brine method

N N ° - - h
o4 68 BR Dual-temperature dual-pressure method

*Dry-wet split method
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8z%3K% Dry-bulb method
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When calibrating a relative humidity meter, it is necessary to place the hygrometer in an 20 = | £ |5 =
environment with a "standard relative humidity value," compare this standard value with = =

the hygrometer reading, and establish a calibration curve. Therefore, the accuracy of the

device generating this standard value directly affects the hygrometer's calibration

function. é
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ERFNEE &% Saturated salt solution method
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In this method, chemical salts are dissolved in pure water in a sealed space. The amount of salt added must be sufficient to induce
crystallization in the solution, thus creating an equilibrium between the air in the sealed space and the saturated salt solution. Different

saturated salts produce different relative humidity values. This method is inexpensive and easy to operate and is commonly adopted by

researchers after calibrating the relative humidity meter.
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Dual-temperature dual-pressure method

& R E A (Dual-temperature method) :
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Air is passed through a saturated water tank at a first temperature (T1) to

achieve 100% saturation. This air is then introduced into another space at

a higher temperature (T2). The increased temperature lowers the relative

. * Dry Bulb Bath
aturator Bat 7
humidity. Different relative humidity values can be obtained by adjusting "‘mt’:"‘“"" -“a"“:'"“' a

Desired Dew Point
the values of T1 and T2. A key feature of this equipment is that the
accuracy of the relative humidity generator is affected by the accuracy of

maintaining the two temperatures.
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A saturated gas stream at a certain temperature is introduced through an
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. . . Saturation Chamber
expansion valve into another space at the same temperature. According Pressure, 2, Expansion Pressure, £,
. . Valve
to gas laws, the pressure decreases after expansion. Since the mass of @ @

Exhaust Valve
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water in the gas stream remains unchanged, its partial pressure (water et

Valve

vapor pressure) also decreases, and it can no longer remain in a
. . High P
saturated state. Therefore, adjusting the pressure before and after gas 'QSOJffeS”re—é—
Thermal

expansion can create different relative humidity environments. The Saturator Barrier Chamber, or Point

of Use

accuracy of humidity generation using this method is affected by the
Controlled Temperature, 7 Controlled Temperature, T_

control of temperature and pressure before and after the expansion

process. The National Bureau of Standards (NBS) uses this method for its

standard relative humidity generator.
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87% 73 /& Wet-dry split method
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This method involves mixing two gases with different flow rates—one completely dry and the other completely saturated—under
constant temperature conditions to generate different ranges of relative humidity. The relative humidity value can be calculated from
the mass ratio of the two gases and the pressure at each stage before and after mixing. The main advantage of this method is its ability
to quickly generate any humidity value; its disadvantage is the difficulty in precisely controlling the ratio of the two gas streams.

Commercially available split-flow relative humidity generators are increasingly common, but they are very expensive.
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Automated humidity detection system equipment for the area to be tested
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