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Abstract The Korean summer is hot and humid, and air-conditioners consume considerable amounts of electricity.
In such cases, the simultaneous use of indirect evaporative coolers may help reduce the sensible heat and save
electricity. In this study, heat transfer and pressure drop characteristics of indirect or regenerative evaporative coolers
made from plastic/paper are investigated. The results showed that heat and mass transfer model based on the -NTU
method predicted the indirect evaporation efficiencies, cooling capacities and pressure drops adequately. Both for
indirect or regenerative evaporative cooler, the indirect evaporation efficiency increased with increasing dry channel
inlet temperature or relative humidity. The indirect evaporation efficiency of the regenerative evaporative cooler was
larger than that of the indirect evaporative cooler.
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Table 1. Previous investigations on IEC and REC

Investigators

Major contributions

Pescod [8]
Maclaine Cross & Banks [9]
Kettele borough & Hsieh [10]

Parker & Treybal [11]

Hasan & Siren [12]
Zalewski & Gryglaszewski [13]

Ren & Yang [14]

Hasan [15]
Cui et al. [16]
Riangvilaikul & Kumar [17]
Zhao et al. [18]

Experiments on plastic IEC and REC
Analysis using heat-mean transfer analogy
Introduction of wetlability parameter

Analysis using heat-mean transfer analogy and linear saturation
enthalpy

Experiments on plain and finned tube IEC
Analysis using non-linear saturation enthalpy

Refined model considering water temperature variation along wet
channel

Analysis based on e-NTU
Analysis based on LMTD
Improved wetability using cotton sheet

Improved wetability using ceramic coating
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(a) Direct evaporative cooling (DEC)

i

(b) Indirect evaporative cooling (IEC)

1

(c) Regenerative evaporative cooling (REC)

Fig. 1. Operating principle of DEC, IEC and REC
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(b) Regenerative evaporative cooler (REC)

Fig. 2. Schematic drawing of IEC and REC

Fig. 3. SEM photo of the paper used in the present study
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