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An Experimental Study on the Efficiency of the Water Hydraulic
Piston Pump System driven by an Electric Inverter

ZIME . Slod &2 . "i=3&]
ao o [ == I | 1 O
S. D. Kim, Y. B. Ham and J. H. Park

Key Words : Motor Efficiency(RE &-&), Pump Efficiency((B~ &&), System Overall Efficiency(A]28 A&
&), Pump Volumetric Efficiency((8= &% &-&), Pump Torque Efficiency(HE EQLITEH)

Abstract: A water hydraulic pump is likely to have serious problems of high leakage, friction and low energy
efficiency. A water hydraulic pump has commonly a fixed displacement type and its outlet flow is adjusted by
controlling rotation speed of the pump, which can be implemented by using an electric inverter. This study
aims to investigate energy efficiency of the water hydraulic pump system which is driven by an electric
inverter. The study is based on the experimental results. The pump which is used in the study shows relatively
good efficiency and low leakage, low friction as well. The reasons for the good performance of pump is also
investigated.
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Table 1 Specification of Experimental Apparatus

Equipment Specification
. Motor 1745rpm, 5.1kW
Electric
Power Unit Inverter 3 Phase, PWM, 9kW,
Ve 05-400 Hz
Water D tP;;ZOHIZ gzvr?};evplate
Hydraulic L—
Unit Relief valve | 25-140 kgy/cm®
Electric Clamp on type, AC

0-500 Arms,

Power Meter Accuracy  15%

Sersor |0 Nm
Sensors éloctsgzr 10 pulse/rev
Flow Meter Xigirring%e_’ 3.0%
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Table 2 Efficiencies of Water Hydraulic System

Inverter | OQutput | Overall Motor Pump Pump (%6)
fre((]ﬂ(;;my gige-fs/s;rrlg efﬁ(c;:)ncy efflz:;:)ncy efﬂz:ol/::)ncy Z?}i’; (:‘t;c e;iocrigﬁiy
20 | 47 | 6358 704 81.55 | 86.28
40 | 4824 | 6354 | 92 | 8246 | 9204
20 160 | 4942 | 6409 | 7711 | 8561 | 90.03
8 | 5093 | 6712 | 7583 | 8428 | 90.03
100 | 5478 | 7241 | 7566 | 8226 | 91.96
20 48778 | 6348 | 7685 | 8.03 | 86.28
40 5281 | 6928 | 7622 | 831 | 8628
30 60 | 5422 | 6841 | 7926 | 8300 | 90.03
80 | 5737 | 7344 | 7813 | 8768 | 89.07
100 | 6228 | 7764 ) 80.22 | 9% | 9328
20 | 498 689 79.8 9244 | 86.28
40 5755 | 7313 | 7869 | 9117 | 82.28
40 60 59.6 7618 | 7824 | 9064 | 8628
80 | 6258 | 7823 | 7999 | 8978 | 89.07
100 | 6497 | 8044 | 80.77 | 8389 | 9082
20 5318 | 7263 | 8011 | 9280 | 86.28
40 6151 | 7717 | 7972 | 9235 | 86.28
45 60 | 6375 | 7702 | 8277 | 91.89 | 90.03
80 | 6579 | 8201 | 80.07 | 8.87 | 8.07
100 | 6963 | 8217 | 8474 | 9081 | 93.28
20 569 | B0 | 195 | 9215 | 86.28
40 | 649 71.3 8407 | 9131 | 9204
50 60 | 6716 | 7794 | 8617 | 9003 | %67
30 | 6966 | 8201 | 349 | 39.07 | %34
100 | 7219 | 829% | 8702 | 9082 | %77
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