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An Experimental Study on the Energy Saving
Hydraulic Control System Using Constant Pressure System

Yong Rae Cho’, Kyoung Kwan Ahn, Jung Soo Kim" and Ju Hyeon Yoon'

ABSTRACT

It is strongly requested to reduce fuel consumption because of high oil price and exhaust gases of road
vehicles for environmental preservation. To solve these problems, several types of hybrid vehicles have been
developed. Among them, flywheel hybrid vehicle using variable displacement pump/motor was already proposed
as one of the feasible hybrid systems in place of hybrid vehicle by the conventional storage battery. The
proposed flywheel hybrid vehicle is to keep constant pressure of high pressure line by the control of swash plate
angle of flywheel pump/motor as pressure compensator. The efficiency of the overall system depends severely on
the efficiency of hydraulic pump/motor in the energy saving hydraulic control system by simulation. According
to the control methods of swash plate angle of piston pump/motor, there remain several problems to be solved.

In this paper, experimental setup for energy saving is fabricated and the efficiency of energy saving is
investigated by experiments with respect to various experimental conditions.
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Fig. 3 Schematic diagram of SCL-CPS
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Fig. 4 Schematic diagram of experimental apparatus
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Table 1 Specification of experimental apparatus

Model & Specification

AC Motor 50Hp x 6p
Hydraulic Linde,
Pump/Motor HPV55-02RE1P300P, 55cc/rev

Accumulator 4 Liter

Proportional

; RZMO-A-030, 0~315 bar
relief valve

Pressure Sensor| LPT400BB100MYV, 0~400 bar

Tachometer MP-981, 1~20000 rpm
Flywheel 3.5 kgm?

A/D board | Advantech, PCI-1711, 12bit 16¢ch
D/A board Advantech, PCI-1720, 12bit 4ch
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Table 2 Condition of proportional control

Drive P/M Flywheel P/M
displacement [%] | displacement [%]

Condition 1} - 60 60

Condition 2 60 + U 60 + U
Condition 3 60 - U 60 - U
Condition 4 60 + U 60 - U
Condition 5 60 - U 60 + U
Condition 6 60 + U 60

Condition 7 60 60 + U
Condition 8 60 - U 60

Condition 9 60 60 - U
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Table 3 Experimental results of energy efficiency (n)

P/M displacement | P/M displacement
(Ul<35%) (U< 10%)
Condition 1 414 % 414 %
Condition 2 40.1 % 412 %
Condition 3 40.1 % 302 %
Condition 4 375 % 414 %
Condition 5 40.1 % 41.5 %
Condition 6 39.9 % 42.0 %
Condition 7 45.5 % 53.7 %
Condition 8 453 % 43.5 %
Condition 9 394 % 394 %
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Fig. 6 Experimental results of |U|<5%
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