Accepted Manuscript

BUILDINGS

o etermabuea joreal deveted 4 emestsbacs
o ooy e o ey i bk

Title: The influence of chilled water on the performance of
direct evaporative cooling

Authors: Alaa Ruhma Al-Badri, Ahmed A.Y. Al-Waaly

PII: S0378-7788(17)31997-7

DOI: http://dx.doi.org/10.1016/j.enbuild.2017.09.021
Reference: ENB 7940

To appear in: ENB

Received date: 10-6-2017

Revised date: 29-7-2017

Accepted date: 9-9-2017

Please cite this article as: {http://dx.doi.org/

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.enbuild.2017.09.021
http://dx.doi.org/

The Influence of Chilled Water on the Performance of Direct

Evaporative Cooling

Alaa Ruhma Al-Badri®”, Ahmed A.Y. Al-Waaly?
®Mechanical Engineering Department, College of Engineering, University of Wasit, Wasit, Iraq

"Corresponding author: albadria@uowasit.edu.iq

Abstract

In this paper, the performance of direct evaporative air cooling (DEC) was investigated with
chilled water. This may increase the performance of DEC, especially in humid weather, as the air
wet-bulb temperature reduces during the cooling process. The efficiency of DEC was determined
by a performance factor instead of the saturation efficiency. A prediction model based on heat
and mass balance between air and water was developed. For this model, the condition line of
cooling process was divided into segments for which the enthalpy of air was gradually
decreased. The influence of dry-bulb temperature of entering air, relative humidity, water
subcooling and air-water mass flow rate ratio on the performance factor was taken into account.
Experiments were performed for the verification of the predicted data. It could be shown that the
mass flow rate ratio is the most effective parameter on the performance of DEC. The
performance of DEC can be significantly increased by chilling water and by decreasing the mass
flow rate ratio even when the air humidity is relatively high. This may enable the potential
application of DEC in very humid weather areas. The mean absolute percentage deviation

between experimental and predicted performance factor was 15.1%.
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