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Abstract The author has proposed a hybrid air-conditioner employing both heat and microwave irradiation
for achieving greater compactness and higher output of a desiccant air-conditioner. In this research, the
effectiveness of this system has been evaluated for promoting desorption of adsorbed water using microwave
irradiation and heating under two conditions: air with the same humidity as that in the adsorption process
(Case-1) and air with humidity lower than that in the adsorption process (Case-2). This evaluation was done
using the desorbability and desorption rate as indicators. In the experiment, measurements were taken of hot air
temperature due to the zeolite-filled layer (50-100°C), microwave intensity (30—~100 W), and temperature in the
filled layer and humidity at the intake and outlet of the layer, in the desorption process under three types of
initial conditions for adsorbed amount. The results are given below. 1) The heat balances for Case-1 and Case-2
can be evaluated using the same technique. 2) The desorption time and thermal efficiency of the system with
combined use of microwaves, taking the hot air system desorbability in Case-2 as a reference standard, are
respectively a minimum of 0.3 times and a maximum of 1.3 times the values in the hot air system. This suggests
that, compared to conventional hot air heating type desiccant air conditioners, it is possible to increase the

amount of treated air by 1.25 times, and reduce the adsorption rotor cross-sectional area by 0.8 times. 3)

Adoption of microwaves will contribute to efficient, high-level desorption.
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Table 1 Adsorption/desorption heats
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Average temperature

22.5°C 37.5°C

a AH g AH e AHqs AH e
[kgkg]  [kI/kg] [kI/kg] [kJ/kg] [kI/kg]
0.29 2740 3040 3770 3960
0.30 2710 2950 3840 3990
0.31 2720 2850 3860 4020
0.32 2710 2840 3800 3820
0.33 2720 2820 3460 3710
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Fiber-optic
thermometer

Fig.2 Schematic diagram of the adsorption column
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Table 2 Experimental conditions and results

&£ E17TE, 20154

Hyumidity of Initial Desorption Intensity of Time Efficiency Efficiency
desorption air adsorption temperature micro-wave defined by defined by
amount Eq. (1) Eq. (2)
RH [%](30°C) q; [kg/kg] I [°C] M, [W] 0, [s] e[ -1 76 [ -]
0.318 55 30 10 0.23 0.37
0.318 55 50 4 0.25 0.47
0.318 55 100 3 0.25 0.38
0.318 75 30 22 0.18 0.23
Case-1 40 0.318 75 50 9 0.23 0.37
0.318 100 30 24 0.19 0.22
0.318 100 50 12 0.23 0.32
0.318 55 - 30 0.23 0.23
0.318 75 - 30 0.25 0.25
0.318 100 - 30 0.24 0.24
0.330 55 50 - 0.49 -
0.318 55 50 9 0.44 0.60
0.310 55 50 - 0.40 -
0.330 75 50 - 0.41 -
0.318 75 50 14 0.35 0.45
0.310 75 50 - 0.35 -
0.330 100 50 - 0.38 -
R o 0.318 100 50 : 0.36 -
0.310 100 50 - 0.34 -
0.318 55 30 15 0.46 0.57
0.318 55 100 7 0.39 0.50
0.310 55 100 - 0.39 -
0.318 55 - 30 0.46 0.46
0.318 75 - 30 0.39 0.39
T T=55°C, ¢=0.330kg/kg, M,=50W DHEEHRNT — 0.01
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