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ABSTRACT

BACKGROUND: For centrifugal pumps, especially those with low specific speed coefficients, the volumetric ef
important parameter that largely determines the overall efficiency of the pump. Meanwhile, the amount of leak
part of the pump depends on the shape and size of the slot seals on the impeller. In this paper, the attempt tc
known operational principle of a hydrodiode is made in order to reduce volumetric losses in the pump throu
in the flow rate coefficient of the slot seal, whose surface is profiled according to the principles of a hydrodiode
AlIMAnalysis of the possibility of utilizing the hydrodiode-like grooves on the surface of a slot seal in order to re
rate of liquid through the seal based on the computational fluid dynamics methods.

METHODS: The computational fluid dynamics method based on the solving of discrete analogs of the bas
equations is used in this paper.

RESULTE®he parameters of liquid flow in the slot seals with smooth surfaces, concentric grooves, and propc
hydrodiodes in various sizes and shapes have been calculated. The flow rate coefficients for each type of
determined, and comparative graphs have been built.

CONCLUSIBbBsed on the findings of this study, it can be stated that, overall, the use of hydrodiodes does not g
advantages over the concentric groove with significantly increased complexity in manufacturing.
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Fig. 1. The shape of the slot seal without additional)eleittentm¢entric grooyeen(bwith screw threpd (c

. 2.7 .
Fig. 2. The Tesla Hydrodiode.
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Fig. 3. The mesh for the calculation in full setup.
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Fig. 4. The calculation method using the sector.
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Fig. 5. The mesh for the calculation of the sector.
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Fig. 6. Comparison of jow rate coe¢cients for the full calculatior
and the sector calculation.

Fié. 7. A liquid model of a slot seal in the.shape of a hydrodiode.
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Fig. 9. The sizes of the grooves of hydrodiode.
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Fig. 10. The liquid model of the slot seal with annular grooves.
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Fig. 11. The hydrodiode with increased groove sizes.
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Fig. 12. The hydrodiode Iocéted on the rotor.
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Fig. 13. The mesh of the hydrodiode.
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Fig. 15. The mesh of the enlarged hydrodiode.
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Fig. 14. The mesh of th’é staﬁdard groove.
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Fig. 16. The mesh of the hydrodiode on the rotor.
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Table 1. The results of calculations

Q thdrodiode Qstandart thdrodiode_ boost thdrodiode_ boost reverse
5 6,295 6,488 7,215 7,337
20 6,258 6,45 7,175 7,293
45 6,19 6,381 7,101 7,214
70 6,115 6,305 7,017 7,127
90 6,05 6,238 6,947 7,052
110 5,981 6,168 6,872 6,971
130 5,907 6,092 6,789 6,884
150 5,828 6,012 6,702 6,792
170 5,743 5,925 6,614 6,693
190 5,655 5,834 6,514 6,589
210 5,56 5,737 6,41 6,477
Q — - ; thdrodiode —_ - € S ) . Qstandart — - € -
S T ; ydrodiode boost™ - € S € - e ;
thdrodiode_ boost reversé — - € ) °
o 17. ., ® ( o . 18. n »
0/ 178 /). ( 0/ 182 1).
Fig. 17. Vector velocity Zeld of the hydrodiode (change #figel@8ityVector velocity Zeld in a standard groove (change
from 0 m/s to 18,8 m/s). of velocity from 0 m/s to 18,2 m/s).
. 19 . € - e e. 20. w ®
( 0/ 214 1). ( o/ 2211).
Fig. 19Vector velocity zeld of the enlarged hydrodiode (chan@®oVector velocity zZeld of the hydrodiode on a rotor (chant
velocity from 0 m/s to 21,4 m/s). of velocity from 0 m/s to 22,1 m/s).
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Fig. 21. Comparison of diferent slot .seal options.
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