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ABSTRACT

The purpose of this study is to investigate the actual field application of the linear piston pump for the solid
transferring driven by the hydraulic power unit. In this paper, the numerical analysis and performance evaluating
experiments were performed. CFX program has been used to obtain the solutions for the problems of
three-dimensional, turbulent water flow in the linear piston pump. The velocity and the pressure distributions are
obtained using the turbulent k- € model. To evaluate the performance of the linear piston pump, the performance
test stand and data acquisition system were manufactured. The numerical predictions agree favorably with
experimental results within 7% error. Speed of the piston which is satisfied the flow rate 3,000£/min which
considers from basic design became 0.33m/s. This paper could be applied to the design of the linear piston
pump for the fish transferring.

Key Words : Linear Piston Pump(X &I 22EH ) Moving Grid(©]5ZA}), Transient Analysis(Z =€l 304),
Computational Fluid Dynamics(HAH+A]<38}), Discharge Pressure(2Z %), Discharge Flow
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Fig. 1 Concept of a linear piston pump driven by
hydraulic power
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(a) Time = 0 (sec)

Fig. 3 Boundary conditions

(b) Time = 1.5 (sec)
H&II7E=|E|. ol T E Fig. 4 Distributions of pressure for piston speed
0.33m/s in initial state
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(a) Time = 0.0 (sec)

(b) Time = 1.5 (sec) (b) Tim; = 24 (sec)

Fig. 5 Distributions of velocity for piston speed Fig. 7 Distributions of pressure for piston speed
0.33m/s in initial state 0.105m/s in steady state
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(a) Time = 0 (sec) (a) Tilﬁe = 0 (sec)

(b) Time = 1.5 (sec) (b) Tim; =;.4 (sec)

Fig. 6 Distributions of water volume fraction for Fig. 8 Distributions of velocity for piston speed
piston speed 0.33m/s in initial state 0.105m/s in steady state
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(b) Tim; = 10 (sec)

Fig. 9 Distributions of pressure for piston speed
0.42n/s in steady state

(a) Tilﬁé = 0 (sec)

(b) Tim; = 10 (sec)

Fig. 10 Distributions of velocity for piston speed
0.42m/s in steady state
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Table 2 Data of mass

variation of piston speed

and volume flow rate with

Piston Speed Mass Flow Volume Flow
(m/s) Rate (kg/s) Rate (£/min)
0.105 16.263 975.75
0.140 21.683 1300.99
0.210 32.525 1951.50
0.280 43.366 2601.96
0.420 65.050 3902.98
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Fig. 11 Distributions of discharge flow rate with

variation of piston speed
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Fig. 14 Distributions of flow rate, oil and suction

pressure with one stroke of piston pump
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