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Abstract:

Following paper focuses on the application of anteuflow indirect evaporative cooler as a
heat recovery device in air conditioning systemstamperate climate (climate where
temperature in summer does not exceed 32°C andditymatio does not exceed 15 g/kg,
which is typical for Central and Eastern Europd)eTpurpose of the study is to show the
potential of retrofitting conventionally used reeugtor exchangers by changing them into
indirect evaporative coolers (IEC). Study was pened with original e-NTU-model.
Proposed analysis discussed the critical operdtaspects of the IEC unit operating as a heat
recovery device, including detail discussion alibatheat and mass transfer process with and
without condensation in the product air channeliamdstigation of the influence of different
parameters on the exchanger performance. Achieemdts are additionally compared with
the conventional recuperation process, which ismoonly used in temperate  climates, in
order to show the energy savings which can be mbtaby simple modification of such
devices. It was found that the counter-flow indireeaporative cooler is suitable for these
climate conditions and it allows to significantlycrease the temperature drop during heat
recovery process in compare with the commonly ussiperators. In addition, several
important operational aspects where analyzed, diratpanalysis of pressure drops inside IEC
unit and potential of water recovery from the camsdgion inside the unit.

Highlights:

- Indirect evaporative cooling for heat recoveryamperate climate is presented.
- The analysis is based on the numerical simulation

- Model included operation with and without condsren in product channel.

- Exchanger was compared with typical recuperator.

- Performance of the unit was investigated foredght factors.

NOMENCLATURE

Cy JI(kgK) Specific heat capacity of water vapor
Co J/(kgK) Specific heat capacity of moist air

Cu J/(kgK) Specific heat capacity of water

Dy, - Hydraulic diameter of airflow passage

EER - Energy Efficiency Rating
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