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Abstract 

A fundamental exploratory experiment is conducted assessing the performance of a one-

sided ejector with the eventual goal of noise reduction for jet engines. The hardware is comprised of 

an 8:1 rectangular nozzle together with an ejector box whose lower surface is flush with the lower 

lip of the nozzle. Secondary flow is allowed through a gap between the upper lip of the nozzle and a 

flap that constitutes the upper surface of the ejector. Wall static pressures and Pitot probe surveys 

are conducted to evaluate the performance of the ejector with variation of geometric parameters. It 

is found that addition of vortex generating tabs at the upper lip of the nozzle significantly increases 

secondary flow entrainment. The entrainment is further enhanced by a divergence of the ejector up-

per surface. Limited noise measurements are done. The baseline ejector (without tabs) often en-

counters flow resonance with accompanying tones. The tabs have the additional benefit of eliminat-

ing those tones in all cases. However, for the tabbed case, addition of the ejector produces insignifi-

cant further noise reduction. This is due to the fact that the flow remains unmixed on the lower half 

of the ejector. The focus of ongoing and future efforts is to achieve sufficient mixing of the flow so 

that the exhaust velocities are uniformly low, while keeping the ejector hardware short and light-

weight.     

 

Introduction 

An ejector is a device that involves a shroud around a jet nozzle in which secondary or am-

bient fluid is entrained by the primary jet. The net mass flow rate at the exit of the ejector is in-

creased and the corresponding velocity is decreased relative to the primary jet alone. Turbulent mix-

ing at the interface of the primary and secondary streams facilitates the entrainment and therefore 

the efficiency of the device depends on the mixing process which in turn depends on geometrical as 
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Figure 1 Experimental facility. (a) Picture of facility showing, 1: plenum chamber, 2: nozzle, 3: 
ejector module, 4: moveable plate, 5: fixed lower plate, 6: Pitot rake, 7: microphone. (b) Close-up 
view of ejector. (c) Schematic of nozzle and ejector (dimensions in inches). (d) Schematic of upper 
plate showing static pressure port locations. (e) Picture of primary nozzle with tab strip attached. 
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Figure 2 Static pressure versus Mj for different upper plate height H, as indicated; each graph has 
data from the five ports. Left column for no-tabs, right column for tabs. 
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 (e)  

(c)  (f)  
Figure 3 Static pressure versus Mj for the tab case at several other values of H. 
 
 
 
 


















