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What is an ejector?
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The entrainment ratio w = 1 /11,
is maximal in the on-design regime
due to choking of the mixed flow

pb/btp



What are the modelling options?
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Obtain unsteady 1D distributions of integral quantities

Integral quantities
Steady / Research questions

2/3D: classic CFD 1. How does such a 1D model relate to the existing OD
models and experiments? (validation)

2. How accurate are the spatial distributions

Steady + unsteady compared to (un)steady CFD? (verification)

Detailed flow field
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A pipeline analogy for ejectors
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A step back: a junction of two pipes
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Junction of two pipes
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Boundary
conditions?

I 3>32
1. The star states serve as boundary conditions
2. They should respect the jump relations and

conservation across the junction




How are the boundary conditions computed?

1. Compute the star states with the jump relations

Ui = feap (Ulv Apl) 2*,R = feomp ((_]27 APQ)
S,L = fdisc (UQ*,PU A102)

Apy y
NN [ Ap1, Aps and Aps are unknown!
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i 2. Iterate on the jumps until the conservation
L equations are respected
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1. The star states serve as boundary conditions 1
S
2. They should respect the jump relations and mip = ma
conservation across the junction : ? .
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What about the three pipes of the ejector model?

Junction 1. Look at the characteristics
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Choked primary nozzle Db/ Dtp
M, >1 — Noboundary condition needed!

Aps, Ap,, and Ap,, are unknown!

2. Iterate on the jumps until the conservation
equations are respected (as before)
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Global validation against experiments
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Inspection of the local solution
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Inspection of the local solution

Secondary inlet
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Inspection of the local solution
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Set-up of 2D axisymmetric CFD
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Static pressure field and 1D mass flow rates

m = /pudA
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m [kg/s]

Static pressure field and 1D mass flow rates
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pA + pu’A [N]

Static pressure field and 1D momentum
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Static pressure field and 1D enthalpy flow rate
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Conclusion

Goal:
Obtain unsteady 1D distributions of integral
quantities

Research questions
1. How does such a 1D model relate to the

existing 0D models and experiments?
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Global validation

Conclusion B riments
p;;p: 3 bar
pip = 4 bar
Pip =5 bar
Goal:
Obtain unsteady 1D distributions of integral
guantities
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Conclusion

Goal:
Obtain unsteady 1D distributions of integral
guantities

Research questions
1. How does such a 1D model relate to the
existing OD models and experiments?
2. How accurate are the spatial distributions
compared to (un)steady CFD?
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* Matching mass flow rate, momentum

and energy flow rate

* Matching characteristic response time
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Conclusion

Goal:
Obtain unsteady 1D distributions of integral
guantities

Research questions
1. How does such a 1D model relate to the
existing OD models and experiments?
2. How accurate are the spatial distributions
compared to (un)steady CFD?

Ongoing work:
A 1D ejector model with two streams to
analyze intensive quantities and mixing

Junction

[, mV + pA,mh| — [M,p,p,...]
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