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Abstract The hybrid desiccant dehumidifier is an energy-effective system in comparison with the existing desiccant
dehumidifier. Its main feature is to use the heat given off by the condenser as the react heat source. Through analysis of
the elements for a more efficient design of the hybrid desiccant dehumidifier, it is evident that those energy-saving components
do not work individually, but organically influence the efficiency of the equipment. Therefore, the hybrid desiccant dehumidifier

may be an important product in the dehumidification industry.
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Table 1 Comparison of power and dehumidification

performance
Item 1:3 1:1
Supply fan(kW) 1.50 1.50
Recycle fan(kW) 0.40 1.50
Compressor(kW) 4.50 4.60
Rotor(kW) 0.025 0.025
Recycle heater(kW) 17.9 0.0
Power(kW) 24.33 7.63

Quantity of dehumidification(kg/h)  10.13 6.55

Performance of dehumidification
(kg/kWh)

0.42 0.86
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Fig. 1 Desiccant dehumidification system.
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Fig. 2 Hybrid desiccant dehumidification system.
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Fig. 3 Comparison of power and dehumidification.
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Table 2 Recycle rotor temperature change of desiccant
dehumidification system

ltem Recycle air temperature(C)
120 125 130 135 140
DB(C) 414 | 423 | 432 | 441 | 449
Absolute humidity | 5 15| 197 | 184 | 1.73 | 163
(9/kg’)
DB(T) Absolute humidity
(gke))
450 DB 1,5
44,1 2.02
432 1.89
o Absolute L1
humidity
414 1.63
120 125 130 135 140

Recycle temperature (T DB)
Fig. 4 Recycle rotor temperature change of desiccant
dehumidification system.

Table 3 Recycle temperature change of hybrid desiccant
dehumidification

ltem Recycle air temperature(C)
50 55 60 65 70
DB(T) 175 | 188 | 20.0 | 21.1 | 221
Absolute humidity | o 5o | 567 | 231 | 202 | 1.77
(9/kg’)
DB(TC) Absolute humidity
pp | (@ke)
223 3.09
21.1 2.76
19.9 243
18.7 2.10
Absolute
175 humidity (79
50 55 60 65 70

Recycle temperature (T DB)
Fig. 5 Recycle temperature change of hybrid desiccant
dehumidification system.
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Fig. 6 Comparison rotor exhaust air temperature depend
on dehumidification systems.
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Table 4 Amount of power consume by dehumidification

system
Item 1:3 1:1
Quantity of dehumidification(kg/h) 10.13 10.17
Supply fan(kW) 1.50 1.50
Recycle fan(kw) 0.40 1.50
Compressor(kW) 4.50 4.60
Rotor(kW) 0.025 0.025
Recycle heater(kW) 17.9 0.0
Power(kW) 24.33 7.63
Power
(kw)
17.90 [] Desiccant dehumidification system —
17.15 [ Hybrid desiccant dehumidification system
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Fig. 7 Comparison consume of power by each components.
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Fig. 8 Comparison consume of power by each
dehumidification type.
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Table 5 Amount of power consume by each dehumidification

type
Item ALT 1 ALT 2
Quantity of dehumidification(kg/h) 10.12  10.13
Supply fan(kw) 2.20 2.20
Recycle fan(kW) 2.20 2.20
Compressor(kW) 7.4 6.9
Rotor(kW) 0.025 0.025
Recycle heater(kW) 0.0 0.0
Power(kW) 11.83  11.33
Performance of dehumidification
(kg/kwh) 0.86 0.89
Consume of Power
(kw)
7.50 1 [ a2
) [ ALT2
3.75
3.00
225
1.50
0.75 wgr wgn
SF RF C DR RH

Fig. 9 Comparison power consume by same
dehumidification quantity.
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