
Accepted Manuscript

Performance Characteristics of A Downward Spray Water-Jet Cooling Tower

Thirapong Muangnoi, Wanchai Asvapoositkul, Pibool Hungspreugs

PII: S1359-4311(14)00283-X

DOI: 10.1016/j.applthermaleng.2014.04.019

Reference: ATE 5543

To appear in: Applied Thermal Engineering

Received Date: 14 April 2013

Revised Date: 29 March 2014

Accepted Date: 12 April 2014

Please cite this article as: T. Muangnoi, W. Asvapoositkul, P. Hungspreugs, Performance Characteristics
of A Downward Spray Water-Jet Cooling Tower, Applied Thermal Engineering (2014), doi: 10.1016/
j.applthermaleng.2014.04.019.

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.applthermaleng.2014.04.019


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Performance Characteristics of 

A Downward Spray Water-Jet Cooling Tower 

 

Thirapong Muangnoi1, Wanchai Asvapoositkul*2, Pibool Hungspreugs2 

 
1The Joint Graduate School of Energy and Environment, King Mongkut’s University of 

Technology Thonburi, Bangmod, Thungkru, Bangkok 10140, Thailand 

2Department of Mechanical Engineering, King Mongkut’s University of Technology 

Thonburi, Bangmod, Thungkru, Bangkok 10140, Thailand 

 

Corresponding author*. Tel (+662) 470-9123, Fax (+662) 470-9111 

E-mail: wanchai.asv@kmutt.ac.th 

 

Abstract  

The performance characteristics of a new type of cooling tower, which is called 

water-jet cooling tower, is analyzed using experiments and numerical simulations. The water-

jet cooling tower would be designed as a modified wet cooling tower, operating without fill 

and fan. A comparison of the water-jet cooling tower test results with those of the model 

simulation has demonstrated the validity of that simulation and its use as a design tool. For 

the preliminary study, we chose tower spray zone height (H), water to air flow rate ratio 

(L/G), droplet diameter (dd), discharge droplet velocity (vd), and air velocity (va) as the 

variation parameters. The results indicate that exergy values and 2nd law efficiency are 

normally sensitive to reasonable variation in dd, L/G and H, but do not respond greatly to 

reasonable variation in vd, and va. It is also found from the present calculation that the 
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