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Study of the effect of characteristics of adsorbent on temperature and humidity
distribution inside desiccant rotor

Nabeshima, Yuki
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The desiccant rotor continuously rotates while adsorbing and desorbing, the
amount of adsorption and desorption changes from moment to moment when the rotor rotates. On the
other hand, measuring the temperature and humidity distribution inside the rotating adsorbent
requires wiring for the conventional sensors, which is difficult for high-precision sensors.
Therefore, we planned to use loT sensor technology to measure the temperature and humidity
distribution inside the rotor by utilizing a small sensor and wireless communication device.

A small wireless sensor was used to measure the temperature and humidity inside the rotor. Firstly,
a correction method for the measurement results was conducted, a rotor with a built-in sensor was
made to visualize the temperature and humidity inside the rotating rotor. As a result, the
temperature and humidity environments inside several types of Desiccant rotors were compared.
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Fig.1 Diagram of awirelesslogging system.
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Fig.2 Diagram of the experimental setup.
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Fig.3 Corrected temperature and humidity distribution in the WSS desiccant rotor.
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Table2 Fia.4 Rotors for comparative test.
1.1m/sec 115m3/h
0.96m/sec 110m*/h 7-30rph
OA 220C, 85% (14 g/kgDA) RA 55  ,14% (14g/kgDA)

Tablel Specifications of desiccant rotors

Table2 Experimental condition

Adsorbent Diatomite, WSS OA RA  Rotation Air flow
_ Sllica-A, Silica-B Condition Condition  Speed Speed
Diameter|mmo] 350 22°C 55°C
Thickness of rotor[mm] 200 85% 14% 7.30r0h 1.1m/sec
Honey-comb pitch[mrm] _ 2x3 P (Diatomite:0.96m/sec)
(Diatomite : 1.5><2) 14g/kgp,  140/kgpa
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Fig.5 Changes of temperature and humidity distributionsin each desiccant rotor.
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Fig.6 Changes of adsorption and desorption amount of desiccant rotor.
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