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b[m® - kg']
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alPa+m® - kg?]
6.102x10°
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# 2 Tank and isothermal material value

AR AR
(AL | CFRP) | GiD | G
Eik
ke 21.0 11.7 6.03
EE% 0.32 0.32 53.66 0.11
s
ke/ni 2700 1530 8990
SR 900 799 390
J/(g + K
P
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Energy Saving of Oil Hydraulic Pump Unit by Idling Stop Using Accumulator
(3 Report : Intermittent Operation Using Hydraulic Assist in an Oil Hydraulic Pump Unit
Driven by a Gasoline Engine)

Shuji KASUYA, Ken SUGIMURA, Kenichiro NONAKA and Katsumasa SUZUKI

Recently, energy saving is very important because the environmental contamination and the shortage of energy
resources have become a major problem in a number of fields including oil hydraulic systems. We previously proposed a
pump unit driven by an electric motor with intermittent operation. This pump unit achieves electrical energy saving
compared with conventional pump units under a wide range of driving condition. However, construction machines and
vehicles mainly use an engine as a power source. In this study, we test the intermittent operation of a pump unit driven by
an engine, and we achieve automatic engine restart by means of a hydraulic assist. We research an intermittently operated
pump unit driven by a gasoline engine and achieve a saving in energy. In addition, we research the effect of accumulator
volume and the stability of the engine restart.

Key words : Energy saving, Hydraulic pump unit, Intermittent operation, Accumulator, Gasoline engine
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Table 1 Pump unit specifications

Pump motor
Type Axial piston
Displacement volume 100 cc/rev (Fixed)
Pump discharge flow rate O, 150 L/min
Gasoline engine
Cylinder capacity 126 cc
Continuous cruising power 23 kW/1,800 min "
Compression ratio 85
Accumulator
Accumulator volume 30,60, 100 L
Upper pressure P, 80 MPa
Assist starting pressure P, 7.2 MPa
Lower pressure P, 6.2 MPa
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Table 2 Engine specifications

Engine piston area A 301 % 10" i
Connecting rod length L 755%10°m
Compression ratio of engine k 85
Atmospheric pressure P, 0.IMPa
Crank length R 21x10”°m
Cylinder volume at BDC v, 143%x10°md
25 50
Intake Compression Power Exhaust
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Fig. 13 Pressure and torque of engine piston
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