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Highlights 10 

 The multi-hole (mh) spray morphology is very similar to that of single-hole nozzles. 11 

 Unsteady spray was found at low pressure and low gas-to-liquid-ratio (GLR) values. 12 

 Cone angle variation in mh spray with pressure and GLR depends on the exit nozzles angle. 13 

 A liquid–gas gravitational separation in horizontal atomizer operation was observed. 14 

 It causes up to 70% fuel supply variance into exit holes depending on design and regime. 15 
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