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ABSTRACT: Improvement in the energy efficiency has been studied of the desiccant cooling
system by applying a vapor compression type heat pump to modify the system into a hybrid
system. The cycle simulation was performed and the results were compared between a reference
desiccant cooling system composed of a desiccant rotor, a sensible rotor and a regenerative
evaporative cooler, and a hybrid desiccant cooling system with the sensible rotor being replaced
by a heat pump. Though the electric consumption increases as much as the compressor power
consumption, the total cooling capacity increases and the thermal energy input decreases by the
addition of the heat pump. Therefore, the total energy efficiency can be improved if the increase
in the electric consumption can be compensated with the increase in the cooling capacity and the
decrease in the thermal energy input. The results showed that the total energy efficiency is
optimized at a certain heat pump capacity. When the heat from the CHP plant is used for the
thermal energy input, the energy consumption of the hybrid system is reduced by 20~30%
compared with the reference system when the heat pump shares 30~40% of the total cooling

capacity.
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Table 1 Specification of the system

EROELE

Table 2 Air side pressure drop through each

desiccant silica gel component of desiccant cooling
frontal area 1 m’ systems
area fraction 107 Component | Reference sys. Hybrid sys.
: deh./reg. ' Pro | Ext | Reg | Pro | Ext | Reg
desiccant rotor ¢ loci 9 m/ ]
ace velocity /s desiccant rotor| 200 | - | 200 | 200 | - | 200
Ntu 10.5 sensible rotor | 200 | - [200 | - | - | -
regeneration temp.| 60T dry ch.(REC) | 80 _ _ 80 _ _
rotation period 200 s wet ch.(REC) | - 80 _ _ 30 _
sensible rotor effectiveness 0.8 evaporator/
regenerative effectiveness” 0.75 condenser - - - 50 - 50
evaporative cooler ext. ratio 0.3 heating coil | - - | 50 | - - | 50
refrigerant R410A filter etc. 50| - | 50|50 | - | 50
face velocity 2 m/s total[Pal 530 | 80 | 500 | 380 | 80 | 350
evaporator ; . 3
condenser subcooling 9cC flow ratelm’/s]|1.176]0.353]0.823|1.176|0.353]0.823
heat superheating 5C fan power[kW1| 1.25 | 0.06 | 0.82 | 0.89 | 0.06 | 0.58
pump corr. factor, G 0.73
clearance volume 2 243s 4 g Ay
compressor . 0.06 -
ratio, 7. Nz WwiEee AU gFEle Adaw
adiabatic eff. 0.65 I AT FeE7Y AYgIAE o] &t o
Note) * at the inlet air condition of 32°C and 5 23 Zo] & &

50 %RH.
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