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Fig.1 The wave diagram of gas wave ejection
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Fig. 2 The optimal matching of inclination angles

and rotational speed
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Tab.1 Typical operating and structure parameters

of gas wave ejector
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Fig. 3 Conversion diagram from 3D to 2D
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Fig. 4 The diagram of 2D mesh model
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Fig.5 Simulation and experimental value of static

pressure
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Tab. 2 Combination of wave rotor channel inclination

angles
R HELBAR 6/ () thEE A 0,/ ()
1 15 30
2 15 45
3 15 60
4 15 75
5 15 90
6 30 45
7 30 60
8 30 75
9 30 90
10 45 60
11 45 75
12 45 90
13 60 75
14 60 90
15 75 90
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Fig. 6 Performance parameters of wave rotors with

different inclination angles
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rotors with different inclination angles
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Fig. 8 The photo of forward-curved channel wave rotor
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Fig. 9 The experimental flow chart of gas wave ejection
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Fig. 10  Effect of compression ratio on ejection rate

and isentropic efficiency
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Fig. 11 Effect of expansion ratio on ejection rate and

isentropic efficiency
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Design and performance study of forward-curved channel wave rotor

for gas wave ejection

LI  Zhonghui, ZHAO Yiming, JI Yawen, HU Dapeng"

( School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: First of all, based on the relative motion relationship between the wave rotor and the
airflow, a forward-curved channel wave rotor is designed using the theoretical method that the tangent
of the inclination angle of the channel is equal to the ratio of the axial velocity of the airflow at this
position to the linear velocity of the wave rotor. Then through the numerical simulation method, by
using ANSYS Fluent, it is found that when the inclination angle meets the tangent relationship, the
flow separation and vortex phenomena in the wave rotor and the port are significantly reduced during
the ejection process, the flow loss is reduced and the ejection performance is optimal. Finally, through
comparison and analysis with the experimental results of the straight channel wave rotor, it is found
that the ejection rate and isentropic efficiency of the forward-curved channel wave rotor are
significantly higher than that of the straight channel wave rotor under each operating condition. Near
the design condition of the inclination angle. the equipment’s ejection performance and improvement
reach peak, both the ejection rate and the isentropic efficiency increase by 40%, proving the

rationality of the forward-curved channel wave rotor.

Key words: ejector; wave rotor; forward-curved channel; optimal design; numerical simulation;

experimental validation





