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Comparison of energy consumption of plastics

machinery 50 t, 30 s
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[] Electrohydraulic variable
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Comparison of energy consumption of diecasting machines
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Typical Examples of KAWASAKI ECO SERVO K271

Kawasaki Frocision Machinery

B Typical Examples of Open Circuit with Inverter Drive

@ Application examples:

Press machine, forming machine, packing machine, etc.

(Control system: Speed control)

Speed referance

{Analag signal)
ar - =

Speed sdectsignal

e

Inventer

60% energy
saving at
maximum

* The pump is run as long as possible.

—Dramatic energy saving is realized, as compared with conventional

hydraulic system!

(10 to 30% energy saving even when a variable displacement pump is used)

—Lower average noise level

* Inverter control contributes to improved operability, as well as

controllability at lower speed range.

H Inverter Drive

@ Application examples: Reclaimer (Control system: Speed control)

@ Hydraulic system renewal work

[Conventional system]
(pump control system)
- Pilot piping is needed.

[ECO SERVO]

* No pilot piping is needed.
+ Improved repeatability and low-speed control precision

- Easy maintenance

sy - > 5

& Application examples: Press machine, etc. (Contral system: position control, speLad eﬂ!ntrol)
®Energy saving effects on press machine

Reduction of approx. 27 tons of

| dup
] | FUP posion manenanse
Conmventanal |

o Motor : 55kW

. Max flow : 280L/min
- KANASAKI ECO SERVO Max. operating : 21MPa

P

Close circuit

_ CO2 emission annually
S DOWN (40% (approx. 8.6 kW) energy saving,
| 2 Pressureincreass

| IPesremanemaneCOMpared with the conventional system)

Ml Typical Examples of Open Circuit with Servo Drive

@ Application examples: Injection molding machine, etc.
(Control system: Pressure control-speed control selectable)
+ Improved functionality and performance,

compared with pump control systems _:3'%;5, [—

- Response speed, energy saving and | e e ----@D b
low noise level, comparable with those T e, L
obtained from full electric control system. ¥ canman

Approx. 50%

>

Energy saving

Approx. 60% of power

I . consumption during
# Application examples: pressurizing is recovered.

Testing machine

(Control system: Pressure control, power regeneration)

+ When the load is moving upward, energy consumption is decreased through reduction in pressure loss.
+ When the load is moving downward, energy consumption is further decreased as the motion energy of

the load is converted into electric power.
Servo Drive .—»

B Typical Examples of Closed Circuit with Servo Drive

@ Application examples: Press machine
(Control system: Position control-pressure control selectable)

+ Use of a two-step variable displacement pump leads to smaller electric
motor size and energy saving.

+ Highly accurate position control is readily achieved —sesenswme ‘riefeon
with a hydraulic controller!

Mation panern
——————— -»
M[ e ®
I/ T Cylinder position control
*Sﬂm‘mm accuracy as high as 5um
. (press machine)
Sarvo dive
@ Application examples: Propeller pitch controller, etc.

(Control system: Position control)

» When the load is moving upward, energy consumption is decreased through reduction in pressure loss.
- When the load is moving downward, energy consumption is further decreased as the motion energy of

the load is converted into electric power.
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NCKU Fluid Power & Control Lab. Ref: Bud Trinkel
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» Eaton HLA drivetrain, 2002

Fluid Reservoir

High-pressure
Accumulator

\Hydraulic

Pum pMotor
<Z—>=Energy Flow

» IFASter, IFAS of RWTH Aachen University

= rc>

- |2 ICE
§: 000

Gearbox
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» UPS full hydraulic hybrid drivetrain, 2006
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NCKU Fluid Power & Control Lab.
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Pressure
Reservolr

Pump/Motor
Low

Engine

Ref: Mohamed Saber Ahmed Ibrahim-Sokar
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Accumulator Li-lon Battery Super-cap

7

_ 7/ Carbon Fibre Stated  Rated Peak

Power density - kW/kg 14 3.2 04 1.3 21
Energy density - kJ/kg 13 475 14 .4
Round trip efficiency - % 94 81 02
Cost - €/kJ 1.6 0.24 9
Cost - € kW 0.75 21 170 51 10
Cycle life 1,000,000 3000 — 7000 1,000,000

X
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NCKU Fluid Power & Control Lab. Ref: Jamie Taylor
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» Floating Cup & z_ 3| % M » Floating Cup & z_ *gd# ' ¢

sliding joint
l\
double sided - LK |
piston \
| -/ retainer
_— spring
7~ (wave ring)
support

ring
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NCKUFluid Power & Control Lab.  Ref: (1) Innas BV  (2) Peter A.J. Achten
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92% |

90% |

88% |

1 | |
HLP46, 40°C, Ap = 30 MPa

\\0—///.-\‘

~
o”

—ua— floating cup ]
—e— bent axis

— o — slipper type -

|

2000 3000

n [rpm]

1000

Ref: Peter A.J. Achten

total efficiency ot
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100% T T .
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98%
—a— floating cup
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/
88% | 5 .
/
/
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0 1000 2000 3000
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0
transformers combined highway city
in-wheel hydraulic constant displacement
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NCKU Fluid Power & Control Lab.  Ref: P. ACHTEN, G. VAEL, M.Il. SOKAR and T. KOHMASCHER
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NCKUFIluid Power & Control Lab.  Ref: Jamie Taylor




A

!

24
=3

6.

&
™2

A=

.:\LU

3=l

\N—

)
T
ofe
R\ |
Yoz

\N—

e
La

Ange
=
(<
Al

BkE

e

37

WE R RE o

NCKU Fluid Power & Control Lab.

X



