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Numerical Study on The Performance of Annular Jet Pump

AeE . NS
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Abstract @ Jet pumps are used in a great number of engineering applications. In the present study,
jet shapes, mixing chamber shapes, and numerical methods for predicting the performance of an
annular-type jet pump are investigated to determine the optimal turbulence model. The flow fields
are simulated by solving the momentum and the continuity equations with the standard « - & and
the RNG & - turbulence models at different Reynolds numbers. After that, they are compared
with the corresponding experimental data to determine the optimal model. Next, various calculations
are conducted to find an optimal shape using the selected turbulence model. The study shows us
that the RNG &« - & model predicts the performance more exactly, and also shows that the most
effective performance can be achieved with 12° reducing angle and 130mm throat length.
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Fig. 1 Schematic of annular-type jet pump
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Table 1 Definition and dimensions of symbols
Symbol Definition Dimension
D« Diameter of suction flow pipe | 55 mm
D, Diameter of discharging flow pipe| 55 mm
D. Diameter of throat flow pipe 47 mm
D, Diameter of inlet flow pipe 55 mm
B Angle of divergence 10°
1. [.ength of suction 430 mm
__-Ld Length of outlet 520 mm
he Head of suction flow 14 m
Qs Flow rate of suction variable
Q ! Flow rate of jet variable
Qu Flow rate of discharging flow | variable
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Fig. 3 2-Dimensional jet pump’s grid

Table 2 Reynolds numbers and mean velocities

Re Number( % 10°) U ; (m/s)
2.06 3.77
241 4.40
3.09 565
3.78 6.91
447 3.16
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Fig. 4 Relation between jet flow ratio Q; and
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