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Controller for setting Rotational Frequency of the Inverter
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Substantial energy saving of hydraulic units has been achieved by the inverter drive.

AEFENVITZEHLUICHEI= Y ME. BES
BIRVTICHBRUT, [FDDICEIRTI,
fefeU. BaERICKIBICHEMET TS ENSHE
BEIHKORME L. ENREFOBEHOURET
[CRBDEFEREVSEEDHDET

Hydraulic units equipped with variable displacement
pumps contribute to further energy-saving than those
with fixed displacement pumps.

However, due to the characteristic of the induction
motor of significant loss of efficiency at light-load,
there is the problem of power loss due to the decrease
of efficiency of the motor at pressure holding.
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Rotational frequency control is effective for reducing
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Extensive energy saving is possible by detecting a load pressure with the
pressure sensor and keeping the motor rotation at the optimum level required for

pressure holding.

Based on the concept above, the following 3 different types of inverter-driven

systems and packages have been developed.
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Energy-saving control system for hydraulic units (Energy-saving controller)

For modification of existing hydraulic units to energy-saving type
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Equipped with the variable displacement vane pump <¥M-e Pack>
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Equipped with the variable displacement piston pump <YR-e Pack>
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Efficiency Characteristics of Induction Motors

@At Rated Output: Maximum Efficiency
@At light-load : Significant efficiency loss

power loss.
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Example of Reduction of Power Consumption
with Rotational Frequency Control
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Combination of the AR22 Piston Pump and 7.5 kW Motor
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Features of YUKEN energy-saving units/controllers
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Extremely easy operation and maintenance
Adjustment and maintenance works are very easy as basically
the conventional power unit is used.
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Significant reduction of power consumption

With rotational frequency control, more than 40 % of power
consumption at pressure holding is possible compared to
conventional hydraulic units.
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Low Noise
Especially the noise level at the full cut-off is reduced.
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Discharge volume can be set to a certain volume at 50/60 Hz.

Regardless the power supply frequency, the rotation speed at the
maximum discharge volume can be set by the inverter within the
range from 1500 to 1800 r/min.
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Continous operation is possible even at breakdown of the pressure
sensor or the inverter.

Operation at a certain rotation speed is possible even without receiving a signal
from the pressure sensor due to breaking of wire or malfunction of the pressure
sensor. In case of malfunction of the inverter itself, the same operation mentioned
above is possible by reconnecting of the primary power supply to the motor.
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Energy-saving control system for hydraulic units (Energy-saving controller)

EEESOaERY 1w NCaOy b O—5 - EAHEYY - €42  Energy-saving effect can be obtained by adding the controller, the
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System Configuration
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Pressure Sensor
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Existing Hydraulic Power Unit

OEAFEEEE | 0.75~7.5kW
Applicable Induction Motor
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Applicable Pump: Variable Displacement
Vane / Piston Pump
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Example of Reduction Rate of Power Consumption
(Machining line for auto parts)
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P Controller for setting Rotational
Frequency of the Inverter
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Inverter

pressure sensor, and the inverter to an existing unit and carrying out
simple adjustments.
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M Recommended Inverter

A product which has higher performance than of
the sensorless sector control type should be used.
The following products already verified are
recommended.

Hitachi, Ltd.: SJ series

Mitsubishi Electric Corporation: E500 series
Toshiba Corporation:VF-S11 series

For inverters other than the above, please consult us.

Series Number Function Category | Design Number
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Frequency 2s ReE EEBEBS Average of Power Consumption
of the Inverter =R =R HiRiZR
Symbol Status X . .
Without Controller | With Controller | Reduction Rate
A 4% Standby 1.80 kW 1.47 kW 9 Approx. 18%
B1+B2 | F5ff) Actual Work 2.01 kW 1.69 kW %9 Approx. 16%
B Specifications
EFILES Model Numbers
AMC—IV—2—10
I8H Descriptions
4 =s B Output Voltage for Inverter 0~+5V
ESre AT Input Voltage for Pressure Sensor +0.5~+45V
ES oG8R Power Supply for Pressure Sensor +5V

AC 7x b#79AH AC photocopler input

=Y ZANES Sequence Input Signal

TEIRHIPRIEHT 3.3k Q Resistance to limit the Current 3.3 kQ

Tx bATFA=Tav s 4477 Open collector output (Photocoupler insulated)

=y A2 hiE S Sequence Output Signal

RABHGEIE 35V, 50mA  Max. supply voltage 35V, current 50 mA

YTV Serial Communication RS—232C #£#l Conformed to RS - 232C
HEE S Power Consumption 6 VALL'F Less than 6 VA
{685 FH s P ik Ambient Temperature 0~50°CLLF Less than 0 to 50°C
BB Voltage for Power Source AC 100/200 V
i Mass 300 g
WSAsTE  Installation Drawing ‘ 104
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Equipped with a Vane Pump <YM-e Pack>
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Energy-saving unit equipped with the high performance variable displacement vane pump.

Bk Specifications
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Model Numbers Max. Operaing Setting Range of Rotation (Does 11;/(1)::?3 cluded
Pressure Speed at Max. Discharge )
E—-YM8—A—2—%-30 3.5 MPa
E-YM8-B—2—3%-30 | 7.0MPa _ 0.75 kW: 43 kg
E—-YM16—A—2—%—30 3.5 MPa 15001800 r/min ;g EVR\; gg ig
E—-YM16—B—2—%—30 7.0 MPa

BEFILESODER Model Number Designation

E—YM 8 —A —2 —0.75 —30
~ et _ ~ 1=} e —
YU—XES ikt 8 FEF88EEER o WEISH FHAVES
Series Number Crawisine Digihesmet Pressure Adj. Range Ce aS; ;Zg Electric Motor Design Number
PN 2 A:1.75~3.5MPa 0.75: 0.75 kKW X 4P
— . T A . 3 .
B EE 8: 86 cm’/rev B:3.5~7.0 MPa z20L 15 15kWX4P
YM-e /¥y
.75: 0. X
Compact A:1.75~3.5MPa ? ;5 (1) gil;yx 4;}) 30
Energy-Saving 16:15.6 cm?/rev 2:20L e
Hydraulic Unit T 1.5: 1.5kWX4P
YM-e Pack B:3.5~7.0 MPa DO

2.2: 2.2kWX4P
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Power Consumption at Full Cut-Off Pressure
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Noise Characteristics (Example) [Measurement Point: 1 m behind the pump]
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Example of Power Consumption of Grinding Machine
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Power Consumption during Standby
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Conventional System YM-e Pack (E-YM16)
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Equipped with Piston Pump <YA-e Pack>
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Energy-saving units equipped with the high efficiency, high performance AR/A series variable displacement piston pumps.

B{t# Specifications

EFLES BEEREN | soomm | e
Model Numbers Max. Operaing | Reservoir Capacity |  Setting Range of Rotation
Pressure Speed at Max. Discharge
E—YA10—B—6—%—42 7MPa
E—YA10—C—6—%—42 16 MPa 6oL
E—YA10—C—10—3%—42 16 MPa 100L
E—YA16-B—2—%—42 7MPa 20L
E—YA16—B—10—%—42 7MPa 100L
E—YA16—C—6—%—42 16 MPa 60L .
E—YA16—C—10—3%—42 16 MPa 100L 1500~1800 r/min
E-YA22-B 642 7MPa 60L
E—YA22—B—10—%—42 7MPa
100L
E—YA22—C—10—%—42 16 MPa
E-YA37-B10-3.7—42 7MPa 00L
E—YA37—B—16—%—42 7 MPa 160L
BEFIVESDIERR Model Number Designation

E—YA 10 —B —6 —2.2
YU—XES > TR A yUOBR TEEEH FHAVES
oo Nomb BULDI>EE . P Reservoir Electric M. Desien Numb
eries Number Geometric Displacement ressure Adj. Range Capacity ectric Motor esign Number
B:1.2~7 MPa 6:60 L 2.2: 2.2kWX4P
10: 10.0 cm®/rev 2.2: 2.9 kWX 4P
C:2.0~16 MPa 10: 100 L 3.7: 3.7 KW X 4P
1.5: 1.5 kW X4P
B: 12~7 MPa 220L 2.2: 22 kW X 4P
N 10: 100 L 2.2: 2.2 kW X 4P
E—YA: HTx 16: 15.8 cm®/rev
ML= b 3.7: 3.7kW X 4P
YR-¢ '3y C:2.0~16 MPa 10: 100 L 5.5: 5.5 kW X4P
. 7.5: 7.5 kW X 4P 42
Energy-Saving
Hydraulic Unit B: 1.2~7 MPa 6:60 L 2.2: 2.2kW X 4P
YAe Pack 10: 100 L 3.7: 3.7kWX4P
22:22.2 cm®/rev 5.5 5.5 KW X 4P
C:2.0~16 MPa 10: 100 L 7.5: 7.5 KW X 4P
10: 100 L 3.7: 3.7kW X 4P
37:36.9 cm®/rev B:1.2~7 MPa 5.5: 5.5 kW X 4P
16:160 L 7.5: 75 kW X 4P
WOIVAYy b7 T EEBNDLLER BESHT 052 omia EFYFE

Power Consumption at Full Cut-Off Pressure
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Noise Characteristics
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Full Cut- Off, 1 m horizontally away ]
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Characteristics of Oil Temperature Increase

in the Reservoir
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Standard Type (YA37, 3.7kW, 1800 r/min )

O 1 B I 2FY Energy-Saving Type (E-YA37, 3.7kW, 300 r/min )
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