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Optimization and Analysis of Mixer Diameter of Two-phase CO, Ejectors
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Abstract Mixer diameter significantly influences the performance of two-phase ejectors. This study proposes a design method for the
mixer diameter of two-phase ejectors based on the turbulent jet mixing mechanism. When the mass flow rate of the mixed jet increases to
the target total mass flow rate of the ejector, the diameter of the jet’s external boundary should be the optimal mixer diameter. The mixer
diameter of a CO, ejector is optimized based on this method. The optimal diameter is 2. 4 mm when the entrainment ratio is 0.5. The
performance of the two-phase CO, ejector is investigated for varying mixer diameters via numerical simulation. The results show that the
optimal diameter is 2. 2 mm under the same condition. When the mixer diameter is 2. 4 mm, the pressure lift is 0. 9 MPa, which is
57.9% higher than the baseline performance. Based on the turbulent jet theory, this study also proposes a correlation for the
dimensionless optimal mixer diameter. The dimensionless optimal mixer diameter ranges from 1. 7 to 2. 1 when the entrainment ratio is 0. 4
—0. 8. The correlation exhibits a —6%—10% deviation from the CFD simulation results and can be used to predict the optimal diameter.
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Fig.1 Principle of ejector refrigeration cycle
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Fig.2 Jet mixing process in ejector
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Fig.3 Jet mixing in large space
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Tab.1 Test data and boundary conditions

WA

T
p/MPa T /K m/(kg/s) T/K p/MPa
1 9.69 3151 0.0116 288.8  4.88
2 9.11  309.8 0.0146 283.0  4.32
3 8.87  309.6 0.0128  290.6  4.45
4 8.66  309.5 0.0126 286.1  4.62
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Tab.2 Comparison between simulated and measured values

R T 1 T 2 T3 T 4
m, ./(kg/s)  0.0325 0.0338 0.0317 0.0297
m, o/ (kg/s)  0.0350  0.0369  0.0344 0.0322
Ap,../MPa 0.45 0.44 0.40 0.35
Apepy/MPa 0.43 0.43 0.37 0.32
E,/% 7.65 9.06 8.64 8.25
E,,/% -4.23 0. 69 -6.80  -8.70
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Tab.3 Dimensions in large-space jet mixing case
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Fig.4 Jet external boundary diameter and mass flow rate on

different cross-sections in large-space jet case
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Fig.5 Ejector pressure-rise with varying mixer diameter
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Fig.6 Pressure and Ma along the ejector central axis

with varying mixer diameter
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Fig.7 Pressure-rise change with varying mixer diameter

under different entrainment ratio
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