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A Study for the Improvement of Performance of the
Water-meter applying the Hydrodynamic Journal Bearing
Theory

Joon-Yong Yoon,

Nak-Won Sung”, Byung-Ho Kim

Key Words: Water-meter( 5~ U] E]), Hydrodynamic journal bearing system{ &g} 34 #]o]g)), Impeller( 2zp

ABSTRACT

A study to minimize the error in water-meter is considered in this work. It is presumed that the large
amount of error at large flowrate is occurred due to the vibration of the impeller shaft. After a newly
designed bushing applying hydrodynamic journal bearing theory is adopted, the error at large flow rate is
decreased remarkably comparing with the classical water-meter. It is concluded that the effect of a bushing
in water-meter stabilizes the rotator of the impeller shaft.
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Fig. 1 Schematic diagram of grooved bearing
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Flg. 3 Schematic diagram of grooved bushing
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Table 1 Types of model

Type Shape of bushing
Model 1 | No bushing No screw
Model 2 No screw
Model 3 Right handed screw
Upper right handed screw
Model 4 e +
Bubhmg Lower left handed screw
inserted
Model 5 Left handed screw
Upper left handed screw
Model 6 +
Lower right handed screw
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Table 2 Standard flowrates

[0

Flowrates ¢/h
Starting 8
Minimum (0.01 Qn, Qmin) 20
Transition (0.06 Qn, Qt) 120
Convection (0.5Qn) 1,000
Normal (Qn) 2,000
Maximum (Qmax) 3,000
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Fig. 4 Plots of errors as the flowrates
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Table 3 Difference of errors in Qt, Qmin and Qmax (E | Qa-
Qb |is an absolute difference of emors when flowrate

is Qa and Qb)
E | Qmin-Qmax | E | Qt-Qmax |
Model 1 21 10
Model 2 3.3 1.2
Model 3 27 05
Model 4 25 05
Model 5 19 05
Model 6 16 07
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