31. SETKANi KATEDER MECHANIKY TEKUTIN A TERMOMECHAN IKY
26. — 28. ¢ervna 2012, Mikulov

Modelling of flow in ejector

Martin Bilek*

! Vysoké ugeni technické v Brné, Fakulta strojniho inZenyrstvi, Energeticky Ustav,

Technicka 2896/2, Brno, maca_bilek@seznam.cz

Abstract This work deals with the modelling of flow in the ejector using the FLUENT software. It develops
a thesis created in the past, where a mathematical flow model in the ejector was created and
experimentally tested. The aim of this work is to analyze the ejector calculations and to model a flow in an
ejector of the same shape and under the same conditions as in the experiment. Finally, the disagreement
is discussed between the experimental figures and the ones gained from the mathematical model of the
ejector.

1 Introduction

In the previous diploma thesis a graph of theoretical efficiency was made and the ejector
devised [4]. This ejector was used in experimental measurements in a laboratory. On the basis
of figures from the laboratory measurements a graph of efficiency was made. Both of these
graphs should be the same or similar but they show quite big differences.

Therefore this work uses CFD methods to try to explain discrepancies between the
mathematical model and the experiment [1].

2 Mathematical models

There were 2 mathematical models used for designing ejector and making the graphs of
efficiencies.

One of these mathematical models of ejector took into account the efficiency expressed in
formula (1) [3]. The graphs of efficiencies made from measured values in a laboratory and
values gained from CFD modelling in the ejector were constructed according to this formula [3].
The quantities which are in formula (1) are shown in Fig.1.
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Fig. 1 Quantities from the formula (1)
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The second mathematical model of ejector took into account the efficiency expressed in formula
(2) [2]. And graph of efficiency was made on the basis of this formula which actually represents
an efficiency of a draft tube. The quantities which are in formula (2) are shown in Fig.2.
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Fig. 2 Quantities from the formula (2)

3 Modelling of flow in the ejector
The flow in the ejector was solved with a one-phase 3D turbulent flow.

3.1 Geometry

The 3D model of flowing fluid in the ejector was created using SolidWorks software (Fig.3)
according to previous plans of the ejector.
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Fig. 3 Model of flowing fluid in the ejector with the directions of flow [1]

3.2 Boundary conditions
Boundary conditions which were used in the 3D model of the ejector are shown in Fig.4.
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Fig. 4 Boundary conditions

3.3 Input values

Values from the experiment were used as input values for CFD computational problems,
namely flow rates measured in the intake pipe and suction pipe of the ejector. Velocities were
computed using flow rates which then defined boundary conditions of the VELOCITY INLET in
FLUENT type.

4 The results of the CFD modelling

4.1 Graphs

The results of flow modelling in the ejector are shown in Fig.5. Here it is possible to compare
three shapes of efficiency. The first one is the highest, it is theoretical efficiency. The second
one is the lowest and it is efficiency made from measured values in a laboratory. The last one is
the efficiency made on the basis of values gained from CFD modelling in the ejector. The shape
of efficiency made from CFD values should be the same or similar to the experimental shape of
efficiency. Nevertheless, the higher the flow rate ratio, the higher the differences between the
efficiency curves.
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Fig. 5 Comparison shapes of efficiency

4.2 Graphic results
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Fig.6 represents the flow in the ejector with a very low velocity in the suction pipe while Fig.7
shows the flow in the ejector with much higher velocity in suction pipe. In some cases the flow
with higher velocity in the suction pipe makes the stream of fluid which flows out of the nozzle
bend. This bending of the stream fluid creates vortices in the diffuser.
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Fig. 6 Flow in ejector without vortices in diffuser [1]

Fig. 7 Flow in ejector with vortices in diffuser [1]

5 Conclusions

The CFD flow modelling in the ejector has not confirmed the results from the experiment.
Nevertheless they all have something in common. The higher the flow rate in the suction pipe,
the bigger the differences from the theoretical efficiency. This fact can cause the stream of fluid
out of the nozzle to bend and consequently to create vortices in the diffuser. Possible protection
against creating vortices in the diffuser could be to change suction, e.g. to suck liquid from more
places in the mixing chamber or extend the length between the suction pipe and the axis of the
nozzle.
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