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A numerical comparison between ejector performance with convergence and
convergence-divergence primary nozzle
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study, a numerical method is used to investigate the effects of convergence primary nozzle on the
Received 08 November 2015 air ejector performance used in Polymer Electrolyte Membrane Fuel Cell (PEMFC). Simulations have
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Available Online 23 January 2016 been performed by solving the compressible form of two-dimensional Navier-Stokes equations. The

turbulence model has been employed to estimate the turbulent region. A comparison of the computed
results with the published experimental data exhibits agreement in terms of entrainment ratio at defined

Keywords: . L . . . . . . .

Primary nozzle operating conditions. The ejector with convergence nozzle is widely used in the aerospace science, jet
Aiir gjector engine and Polymer Electrolyte Membrane Fuel Cell, because it has many advantages such as jet noise
Entrainment ratio reduction, preventing condensation of water vapor inside the ejector and improvement of conventional

Energy consumption converging-diverging nozzle. According to several applications and advantages of convergence nozzle,

effects of primary converging nozzle on the flow characterization and the ejector performance have
been studied at any part of its. Based on particular application of the ejector with convergence primary
nozzle in PEMFC, performance improvement is the purpose of this study. The results have been
compared with air ejector with convergence-divergence primary nozzle. The results show that the air
ejector performance has been enhanced under changing primary nozzle structure. This means that the
ejector can consume available energy in its operation processes optimally besides increasing drawn
secondary flow.
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5- Bypass
6- Chevron nozzle
7- Polymer electrolyte membrane (PEM) fuel cell
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1- Fuel cell system

2- Nozzle exit position (NXP)
3- Entrainment ratio

4- Mach number
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6- Pressure based

7- Fluent

8- Finite volume

9- Turbulent

10- First order upwind
11- Second order upwind
12- Unsteady

13- Time marching
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1- Entrainment ratio
2- Compression ratio
3- Double choking
4- Single choking

5- Reversed flow
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Fig. 1 Entrainment ratio variations with discharged pressure in two different
turbulence models
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1- Particle image velocimetry (PIV)
2- Standard wall function

3- Adiabatic

4- Adiabatic
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Table 1 Geometrical parameters of air ejector [34]
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Fig. 3 Structure of generated foursquare mesh
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Fig. 4 Structure of generated foursquare mesh inside the ejector with
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