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Developing a simple and accurate method for characterization of a cellulose
evaporative cooling pad system

Ali Sohani’, Hoseyn Sayyaadi, Yaghoob Khosravanifard

Department of Mechanical Engineering, Khajeh Nasir. Toosi University of Technology, Tehran, Iran
* P.0.B. 19395-1999 Tehran, Iran, asohani@mail.kntu.ac.ir

ABSTRACT

A direct evaporative cooler utilizes evaporative pads to improve heat and mass transfer process. In this study, previous published models for
prediction of temperature of the cooled air and pad pressure drop were employed and a simple and accurate method for determination of pad’s
specification was developed. This method calculates the specification of cellulose evaporative cooling pad system in seven stages. As a case study, a
benchmark residential unit with the floor area of 97.1 square meters was selected in Tabriz, Tehran and Zahedan as representing cities of diverse
climatic conditions of Iran. The proposed method was applied to characterize the proper cooling system parameters, including pad frontal velocity,
specific area and pad thickness. According to the results, 6.9, 13.8 and 11.9 cm were the suitable pad thicknesses with specific area of 680 m?.m for
Tabriz, Tehran and Zahedan, respectively.

Keywords: Direct evaporative cooler (DEC), cellulosic pad, the method of determination of characteristics, Diverse climatic conditions of Iran
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Fig. 2 The schematic of a pad [5]
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Table 1 The specification of the benchmark residential unit [6]
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Table 2 Outdoor design conditions of the investigated cities [6,7]
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Table 5 Comparison of prediction ability of Sohani et al. [8] and
previous analytical [11] models in prediction of experimental data were
reported by Malli et al. [12]
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Table 4 Comparison of prediction ability of Sohani et al. [8] and
previous analytical [9] models in prediction of experimental data were
reported by Sheng and Nnana [10]
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Table 8 The obtained results of determination of suitable pad thickness
by the introduced method
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aeration of direct evaporative cooler by Eq. (5) [14]
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