
European Journal of Engineering and Technology                               Vol. 8 No. 2, 2020
          ISSN 2056-5860      

Progressive Academic Publishing, UK   Page 22  www.idpublications.org 

 

MEASUREMENT OF NOZZLE SPRAY PARAMETERS AND DESIGN 

OF ONLINE COMPRESSOR WASHING SYSTEM FOR AERO 

DERIVATIVE INDUSTRIAL GAS TURBINES 
 

Roupa Agbadede 

Department of Electrical 

Engineering, Nigeria Maritime 

University, Okerenkoko Warri 

Delta Sate,  NIGERIA 

roupaagbadede@yahoo.com 

 Biweri Kainga 

Department of Mechanical 

Engineering, Nigeria Maritime 

University, Okerenkoko 

Warri, Delta Sate, NIGERIA 

biwerikainga@gmail.com 
 

ABSTRACT 

 

This paper presents measurement of spray parameters generated by typical online compressor 

washing nozzles operated at varying conditions and the design of washing system. Three 

typical online compressor washing nozzles (N1, N2, and N3) with Equivalent Orifice 

Diameters (EODs) of 0.38mm, 0.53mm and 0.66mm respectively were selected to ascertain 

the spray parameters: droplet size and injection flow rate produced at varying injection 

pressures. A Malvern Spraytec Particle Analyzer and GTMX flow meter were employed to 

measure the spray droplet size and flow rate respectively.  Also, a pressure gauge was employed 

to measure the pressure of the spray at any given condition. The study demonstrates that droplet 

size reduced with increased injection pressure, while the injection flow rate increased with 

injection pressure. Washing system designed with five N2 nozzle which has an Equivalent 

Orifice Diameter of 0.53mm generates satisfactory water-to-air ratio recommend by original 

equipment manufacturers for aero derivative gas turbines with less than 50MW of design power 

output. 
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