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Research on Load Characteristics and Vibration Reduction Technology of Filling Industrial Pump Based on AMEsim
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Abstract: In response to the problems of pipeline vibration and noise caused by long-distance and large-height-difference
transportation of filling industrial pumps, the relationship among pressure drop, pipe diameter, and flow velocity during slurry
transportation was studied through filling slurry loop pipeline transportation tests. Based on tests data, a load model for filling
industrial pumps and pipeline transportation was established in AMEsim, and the mechanism of the pre-pressure buffer device
was studied on this basis. The research results indicate that the resistance loss along the pipeline is positively correlated with
flow velocity and negatively correlated with pipe diameter. As the length of the pipeline increases, the peak pressure at the
outlet of the pipeline increases linearly. but the rate of change in pressure pulsation decreases. The peak pressure at the outlet
of the pipeline is approximately inversely proportional to the square of the pipe diameter. The pre-pressure buffer tank can
significantly reduce the pressure pulsation of the filling pipeline. When the ratio of the pre-pressure buffer tank volume to the
conveying cylinder volume is 0.45 to 0.55, the vibration reduction effect and economy are both good. The industrial test results
on the vibration reduction of the pre-pressure buffer tank show that adding a 60 L. pre-pressure buffer tank at the outlet of an 80
m®/h filling pump reduced pressure pulsation to 60% of its original level and reduced pipeline vibration noise by 14 dB,
achieving good vibration reduction and noise reduction effects.
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Fig.3 Schematic of loop pipe test system for

transportation of filling slurry
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Table 1 Test data of the resistance loss along pipelines

@)

(2)

W/ R/ WRMLML/ || W/ R/ IR/
(m/s) mm (kPa/m) (m/s) mm (kPa/m)

1.0 125 12.53 2.0 125 22.52
140 11.50 140 18.87
180 8.54 180 12.85

""" 1.5 125 17.56 || 2.5 125 27.84
140 14.22 140 22.85
180 10.54 180 15.97
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Fig.5 Relationship between the outlet pressure of the

filling slurry and the slurry flow velocity
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Table 2 Main component parameters
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Fig.7 Displacement curves of main cylinders on both

sides of the filling industrial pump
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Fig.9 Variation curves of outlet pressure of the

filling industrial pump with pipeline length
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Fig.11 Structure of the pre-pressure surge tank
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Fig.13 The influence of the volume of pre-pressure surge

tank on the outlet pressure of the filling industrial pump
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Fig.14 The influence of the position of pre-pressure surge

tank on the outlet pressure of the filling industrial pump
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Table 3 The relationship between the volume of the

pre-pressure surge tank and pressure pulsation
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Fig.15 The influence of the volume of the pre-pressure
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surge tank on pressure pulsation

43 BMEZMBERREENTIWLNA

B I Tl AR S oz A7 i B T A I AR
SRR P [ O it X — TR ME AL SR T RS BT
i 2% o ) BOE T S8 SR T R IR R
10 MPa, FEHLAE /1 k7 80 m® /h, Fit £ fi 3% fir B 48 N
260 mm. APy 111 L, WK S shiE 72 B9 60 L.
PFEIEF) 2.5 MPa, i i 052 T 28 %% 3R 2 vh
7 BT S 9 1 7 Ik Bl S IR sl e s R L I 4 ik 4
R 2 T WU B w2 ) T T bk 2l B AR 2 DR
(9 6020 A IE IR B M FEAR T 14 dBL UG T RAFHY
VB R MR AR, A i B T BT R B s AT
g [ L

R4 REWMEZMERRIE DK RIR3NIES

Table 4 The pressure pulsation and vibration noise before

and after installation of pre-pressure surge tank
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