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HYDAC Accumulator Technology has
many years’ experience in research &
development, design and production of
hydraulic accumulators.

Bladder, piston, diaphragm and metal
bellows accumulators from HYDAC
together form an unbeatable range and as
components or units, support hydraulic
systems in almost all sectors.

The main applications of our accumulators
are:

® Energy storage,
® Emergency and safety functions,

® Damping of vibrations, fluctuations,
pulsations (pulsation damper), shocks
(shock absorber) and noise (silencer),

® Suction flow stabilisation,

® Media separation,

® \/olume and leakage oil adjustment,
® Weight equalization,

® Energy recovery.

Using accumulators improves the
performance of the whole system and in
detail this has the following advantages:

® Improvement in the functions
® Increase in service life

® Reduction in operating and maintenance
costs

® Reduction in pulsations and noise

On the one hand, this means greater
safety and comfort for operator and
machine.

On the other hand, HYDAC accumulators
enable efficient working in all applications.

Basic criteria, such as:

® Design pressure,

® Design temperature,

® Fluid displacement volume,

® Discharge / Charging velocity,

® Fluid,

® Acceptance specifications and also
@ |nstallation options

are important parameters required for
sizing the correct accumulator.

In addition the knowledge developed by
our accumulator specialists will help to
select the right type of accumulator. The
comprehensive range of HYDAC
accessories simplifies installation and
maintenance according to the
specification.

1. HYDAC ACCUMULATOR TECHNOLOGY
FLUID ENGINEERING EFFICIENCY VIA ENERGY MANAGEMENT.

2. QUALITY

Quality, safety and reliability are paramount
for all HYDAC accumulator components.

They comply with the current regulations
(or standards) for pressure vessels in the
individual countries of installation.

In taking delivery of a HYDAC hydraulic
accumulator therefore, the customer is
assured of a high-quality accumulator
product which can be used in every
country in the world, depending on the
certification.

For more details, please turn to section 4.

All the processes involved, from
development, engineering and production
to approval and delivery are defined by
HYDAC's certified management system
and the relevant international accreditation
for the manufacture of pressure vessels.

In conjunction with the customer service
department at HYDAC's headquarters,
service is possible worldwide.

HYDAC's worldwide distributor network
means that trained staff are close at hand
to help our customers.

This ensures that HYDAC customers have
the support of an experienced workforce
both before and after sale.
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3. SAFETY INFORMATION

Hydraulic accumulators are closed vessels
which are designed and built to hold
pressurized fluids. They are charged with
nitrogen which is separated from the fluid
section by a piston, bladder or diaphragm.
Hydraulic accumulators are specifically
designed to store and then discharge
pressurized fluids.

The regulations for commissioning and
operating hydraulic accumulators which
are in force at the place of installation must
be observed. The plant operator is solely
responsible for ensuring compliance with
these regulations.

Relevant instructions are provided in the
operating instructions for our products.

Manufacturers of hydraulic accumulators
and products with hydraulic accumulators
must observe the following principles:

® Removal or reduction of risks, insofar as
this is reasonably possible,

® Application of appropriate protective
measures against risks which cannot be
eliminated,

@ [f required, training of the users on
the residual risks and instructions
on appropriate special measures for
reducing the risks during installation and/
or operation.

For safe handling and operation, the
operator must draw up a risk assessment
for the installation site, particularly in
combination with other components and
risks.

The resulting measures must be
implemented accordingly.

In the case of fundamental risks affecting
hydraulic accumulators, e.g.

® Excessive pressure and

® Increase in temperature (in the event of
fire)

we already have the relevant products

available.

On no account must any welding,
soldering or mechanical work be carried
out on the hydraulic accumulator. After the
hydraulic line has been connected it must
be completely vented. Work on systems
with hydraulic accumulators (repairs,
connecting pressure gauges etc.) must
only be carried out once the fluid pressure
has been released.

BUNDESREPLIALIK DEUTSCHLAND
LI R T DS AMT

3.1. RISK OF EXCESSIVE
PRESSURE
Products:

Safety and shut-off block for the fluid side
in various sizes and versions.

See catalogue section:

® Safety and Shut-off Block SAF/DSV
No. 3.551

Gas safety valve and gas safety block for
the gas side

Bursting discs for gas and fluid sides
See catalogue section:

® Safety Equipment for
Hydraulic Accumulators
No. 3.552

3.2. RISK OF RISE IN
TEMPERATURE

Products:

Safety and Shut-off Block with solenoid-

operated valve (open when de-energised)

in conjunction with temperature monitoring.

See catalogue section:

® Safety and Shut-off Block SAF/DSV
No. 3.551 or on request

Temperature fuses

See catalogue section:

® Safety Equipment for

Hydraulic Accumulators
No. 3.552




4. REGULATIONS

4.1. EUROPEAN PRESSURE
EQUIPMENT DIRECTION
(PED)

The European Directive 2014/68/EU

came into effect in July 2016. It replaces
Directive 97/23/EC and governs the
design, fabrication, conformity assessment
and placing on the market of pressure
equipment and assemblies with a
maximum permitted pressure of more than
0.5 bar. It guarantees free movement of
goods within the European Community.
The EU member states are not permitted
to prohibit, restrict or hinder pressure
equipment being placed on the market and
put into service on the basis of pressure-
related risks, provided that the equipment
in question meets the requirements of the
European Pressure Equipment Directive,
has undergone a conformity assessment
and is labelled with a CE marking.

Hydraulic accumulators with a capacity of
V <11 and a a maximum permitted
pressure PS <1000 bar or with a pressure
capacity PS ¢ V < 50 bar ¢ | for gases

of fluid group 2 (non-hazardous fluids)

are subject to Article 4, Section 3 of the
European Pressure Equipment Directive
and do not receive the CE marking.

Inspection of the equipment and
installation, operational safety and repeat
testing are controlled as before by national
laws.

The equipment relating to safety is
described in AD2000, ISO 4126 and

EN 14359.

The repeat testing intervals are stipulated
in the new German industrial safety
regulations.

4.2. OTHER REGULATIONS

Pressure accumulators which are installed
overseas (outside the EU) are supplied
with the relevant test certificates required
in the country of installation.

HYDAC pressure vessels can be supplied
with virtually any test certificate.

Depending on the authority, the different
material requirements must be observed.

Details of some selected approvals are as
follows:

4.2.1 CERTIFICATE CODE =S (ASME)
Since 1985, HYDAC Technology GmbH
has been authorized to label pressure
equipment that was manufactured in
compliance with the ASME regulations with
the "ASME" certification mark.

u

Such pressure equipment may be

placed on the market in the jurisdiction
(application area) of the National Board of
Boiler and Pressure Vessel Inspectors.

4.2.2 CERTIFICATE CODE =P

(KHK certificate)
For the Japanese market, HYDAC
Technology GmbH has had approval as
a "Self Inspecting Manufacturer" since
the year 2000. Consequently, HYDAC
is authorized to manufacture and test
pressure vessels for the Japanese market
and to import them into Japan.

4.2.3 CERTIFICATE CODE = A9
(MANUFACTURER LICENSING
CHINA)

Since 1998 HYDAC Technology GmbH

has had approval from the Chinese

authority "SELO" as a manufacturer of
pressure vessels and valves. HYDAC is
therefore authorised to import bladder,
piston and diaphragm accumulators, and
safety valves, into the Chinese market.

4.2.4 CERTIFICATE CODE = A11

(KGS code)
Since concluding the registration
procedure in 2012 HYDAC Technology
GmbH is authorized to supply pressure
vessels and safety equipment according
to the Korean Gas Safety (KGS) Code for
Korea.

4.2.5 CERTIFICATE CODE = A6
(TR-CU)

Since 2014, regulation TR-CU 032/2014

(technical regulation of the customs union

"on the safety of pressure equipment") has

applied for the countries of the Eurasian

Economic Community.

HYDAC Technology GmbH has been
certified in accordance with the regulation
to supply its product range.

4.3. CERTIFICATE TABLE

The following table lists the codes
recommended for use in the model code
for different countries of installation.

The country of installation must be stated
at the time of ordering (see code in Model
Code for the particular product:
Certificate Code).

Countries not included in the list may

be possible on request. Alternative test
certificates and differing values may also
be possible on request.

Certificate
code (AKZ)

European member states
and EFTA states

Austria

Belgium

Bulgaria

Cyprus

Czech Republic

Denmark

Estonia

Finland

France

Germany

Great Britain

Greece

Hungary

Iceland

Ireland

Italy

Latvia

Lithuania

Luxembourg

Malta

Netherlands

Norway

Poland

Portugal

Romania

Slovakia

Slovenia

Spain

Sweden

Switzerland

Selection of other countries Certificate

code

(AKZ)
Australia F"
Belarus AB6
Canada S19
China A9
Hong Kong A9
Japan P
Korea (Republic) A1
New Zealand T
Russia A6
South Africa S2
Turkey U
Ukraine A10
USA S

" Registration required in the individual territories or
provinces

others on request

4.4. TRANSPORT
REGULATIONS FOR
PRESSURE VESSELS

The transport of gas-charged hydraulic
accumulators must be carried out with the
utmost care and in compliance with all
relevant transport safety regulations (e.g.
in the public domain, dangerous goods
regulations, etc.).

The operating instructions must be
observed!

:
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5. PRODUCT OVERVIEW

5.3. DIAPHRAGM
ACCUMULATORS

5.1.1 Low Pressure

Permitted operating pressure:

up to 40 bar

Nominal volume:
2.5..4501

5.1.2 Standard

Permitted operating pressure:

up to 550 bar

Nominal volume:
0.5...2001

5.1.3 High pressure

Permitted operating pressure:

up to 1000 bar

Nominal volume:
1..501
other volumes on request

5.2.1 Standard

Permitted operating pressure:

210 ... 350 bar

Nominal volume:
up to 3300 |

5.2.2 Series SK280
Permitted operating pressure:
280 bar

Nominal volume:

0.16 ... 151
other volumes on request

5.2.3 High pressure
Permitted operating pressure:
up to 1000 bar

Nominal volume:
up to 50 |

5.3.1 Diaphragm accumulators

Weld and screw type
Permitted operating pressure:
up to 750 bar

Nominal volume:
upto4l

The following overview shows the standard product range of HYDAC hydraulic accumulators.
Other versions and sizes may be available — please inquire.

5.1. BLADDER ACCUMULATORS

Advantages of HYDAC bladder
accumulators:

® high discharge velocities,

® no pressure differential between fluid
side and gas side,

@ compact, low-maintenance,
® high charge and discharge frequencies.

Advantages of HYDAC piston
accumulators:

® minimal pressure differential between
fluid side and gas side,

® |arge effective volume,
® variable installation position,

® monitoring of the piston position possible
using a variety of systems,

® particularly suitable for back-up
configurations,

® extreme flow rates,

® no sudden discharge of gas when seals
are worn.

Advantages of HYDAC diaphragm
accumulators:

® function-optimized and weight-optimized
design,
® unlimited choice of installation positions,

® no pressure differential between fluid
side and gas side,

® low-maintenance and long service life.




5.4. METAL BELLOWS
ACCUMULATORS

¥ ur

5.5. HYDRAULIC DAMPERS

5.6. SPECIAL
ACCUMULATORS

! |

e

5.7. ACCUMULATOR
STATIONS

5.4.1 Metal bellows accumulator
Please contact us

5.5.1 Dampers
Permitted operating pressure:
10 ... 1000 bar

Nominal volume:
0.075 ...4501

5.5.2 Silencer

Permitted operating pressure:
330 bar

others on request

5.6.1 Weight-reduced

hydraulic accumulators
Over 80 % reduction in weight compared
to equivalent carbon steel accumulators.

The choice ranges from weight-optimized
accumulators, e.g. by using aluminium,
through to light-weight and ultra light-
weight accumulators.

5.6.2 Spring type accumulators
fitted with a spring.

The energy is produced by the spring
force, instead of gas.

Further information on request.

HYDAC supplies fully assembled piston
accumulator stations which are ready for
operation, complete with all the necessary
valve controls, ball valves and safety
equipment

® as an individual accumulator unit or

® in a back-up version with nitrogen bottles
to increase the effective volume.

Advantages of the HYDAC metal
bellows accumulator:

@ durable
® wear-free

® media resistant over a wide range of
temperatures

See also flyer

® "Heavy Diesel Engines - Metal Bellows
Accumulators”
No. 10.129.1

Advantages of the HYDAC hydraulic
damper:

® reduces pressure pulsations,

® improves the suction performance of
displacement pumps,

® prevents pipe breaks and damage to
valves,

® protects measuring equipment and its
function in a system,

® reduces noise level in hydraulic
systems,

® reduces maintenance and servicing
costs and

® extends service life of the system.

See also flyer

® "Weight-reduced accumulators"
No. 3.305

Advantages of the HYDAC spring
accumulator:

® No gas loss
® Linear behaviour of pressure to volume

® Functionally insensitive to temperature
fluctuation

;
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5.8. ACCUMULATOR
ACCESSORIES

5.8.1 Hydraulic accumulators with
back-up nitrogen bottles

HYDAC also offers nitrogen bottles which

can be used to back up bladder and piston

accumulators. Nitrogen bottles used as

back-ups increase the gas volume in the

accumulator.

5.8.2 Charging and testing unit
FPU

Charging hose, pressure gauge and
pressure reducer for HYDAC and other
brands of accumulator, up to 800 bar
pre-charge pressure, higher pressures on
request.

5.8.3 Safety and shut-off block
SAF/DSV

Nominal size:

8..50

Permitted operating pressure:
800 bar
Fluid-side protection, pressure relief valve,

unloading to tank and separation of the
accumulator from the fluid-side system.

5.8.4 Safety equipment
® Gas safety valve GSV6

® Temperature fuse
® Burst disc

® Gas safety block

as safety equipment for HYDAC
accumulator products.

Approval according to Pressure Equipment
Directive PED and CE mark.

5.8.5 Supports for hydraulic
accumulators

Accumulator sets, clamps and consoles

for efficient installation of hydraulic

accumulators.

5.8.6 ACCUSET SB
Permitted operating pressure:
330 bar

Nominal volume:
1..501

Advantages of using HYDAC nitrogen
bottles:

® cost-effective increase in the
accumulator volume and as a result

® smaller accumulators for the same gas
volume.

Advantages of the HYDAC Safety and
Shut-off Block:

@® minimum of space and maintenance
required,

® Minimum of pipework
(1 SAF replaces as a rule up to 10
individual pipe connections),

® considerable reduction in installation
time,

® can be adapted to different types and
also different brands of accumulator, and

@ additional valves (pilot-operated check
valves, flow control valves, etc).

Advantages of the HYDAC Gas Safety
Block:

® A gas safety block simplifies the
operation of the hydraulic accumulator
on the gas-side and also offers the
possibility of installing the above safety
equipment using the various ports.




6. INDUSTRIES AND
APPLICATIONS

HYDAC Technology GmbH is
represented in almost all industries
of the world which use hydraulic
accumulators.

The main sectors are industrial
hydraulics, mobile technology and
process technology.

Further applications in oil & gas/
offshore as well as more energy
efficient systems utilising accumulators
are gaining in importance.

Listed below is a selection of examples
with accumulators/dampers which are
typical for these industries:

6.1. INDUSTRIAL HYDRAULICS

Automotive industry

® General industrial hydraulics,
e.g. energy storage

Mining machinery
® Hydraulic accumulators, e.g. in suspended
monorails

® Pulsation damping
® Comfort and safety for mobile working machines

Iron and steel industry

® Accumulator to maintain the pressure in rolling
mills

® Blast furnace hydraulics

Plastics machinery

® Accumulator stations for energy storage during
the injection moulding process

® Pulsation damping on the hydraulic drive

Paper industry

® Energy storage for emergency functions in
friction bearing hydraulics

® Energy storage in high/low pressure power units

Test rigs and test systems
® Energy storage on crash test systems
® Pulsation damping on servo hydraulic axes

Thermal power plants

® Emergency supply for turbine control system
® Pulsation damping on pumps

® Lubrication, control and seal oil supply

Forming machines

® Hydraulic accumulators used to store energy to
support the pump

Machine tools

® Support for the hydraulics for tool drive or tool
change

® Energy storage in the compact hydraulics of
machining centres

Wind turbines

® Hydraulic accumulators in the pitch control
system

® Support of the pitch drive
® Hydraulic accumulators on braking units

I

© EN 3.000.16/06.18
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6.2. MOBILE TECHNOLOGY
Automotive technology

® Automatic and manual transmission

® Automatic clutch systems

® Engine management systems

® Accumulators for turbocharger emergency
lubrication

Construction Machinery

® Accumulators in braking systems
® Chassis damping

® Bucket damping

® Boom damping on mobile cranes

Agricultural and forestry machines
® Front loader damping

® Accumulators in tractor suspension
systems

® Stone strike protection for ploughs
® Boom suspension on field sprayers

Municipal machines
® Energy storage

® Boom damping

® Pulsation dampers
® Chassis damping

Lifting and material handling
® Noise damping

® Energy recovery

® Braking systems

Shipping

® Water treatment plants (pump support)
® Pulsation damping on diesel engines
® Heave compensation (cranes)

® Emergency function for lifeboats

6.3. PROCESS TECHNOLOGY

Chemical industry

® Energy storage and pulsation damping on dosing
pumps

@ Suction flow stabilisation on the suction side of pumps

Loading stations / Refineries
® Shock absorption for valve closing
® Pulsation damping on pipelines

Offshore / Oil & Gas

® Accumulators to support valve closing systems
® Energy storage for deep sea rams

® Blow Out Preventers (BOP)

® Emergency function for safety systems

® Accumulators on wellhead control systems

Pipeline construction

® Energy storage for emergency actuation of valve
stations

® Compressor stations

7. WEBSITE

Please visit us at the following address:
www.hydac.com.

In addition to Industries, Service and Fluid Engineering,
under Products » Hydraulic Accumulators, you will
find the standard product range and the
comprehensive range of accessories from

HYDAC TECHNOLOGY GmbH.

Under Downloads you will find this product catalogue
in different languages in PDF format as well as other
information on HYDAC accumulator products.

You can find the required product via the product search
tab and download the relevant CAD model.

The web version of ASPlight facilitates quick and
simple input, calculation and evaluation of the required
accumulator parameters. For further information on
ASPIlight see section 9.4.

8. SPECIFICATION FORMS

Our aim is to provide optimal customer service both
before and after purchasing the accumulator.

The following specification forms are designed to
help pre-select the required accumulator/damper or
accessories.

You can download them as a PDF document from

the HYDAC website under Products » Hydraulic
accumulators under the Downloads tab. You can then
complete them at your convenience on your PC and
send them to your HYDAC contact, e.g. by E-mail.

The areas highlighted in green constitute the minimum
information required for a response or calculation.




GENERAL ACCUMULATOR SPECIFICATION FORM (Page 1/2)

Company:

(Subject to technical modifications, mandatory field)

Location:

Name, First name:

Project name:

E-mail:

Requirement:

Telephone no.:

Accumulator type
Bladder accumulator

Piston accumulator

O

O

O Diaphragm accumulator
O  Metal bellows accumulator
O

Accumulator data
Max. operating pressure

bar

Min. operating pressure

bar

Pre-charge pressure at 20 °C (nitrogen) "

bar

Ambient temperature
Min. °C Max. °C
Operating temperature of the accumulator
Min. °C Max. °C

Complete cycle time

Materials 2

Accumulator shell

Fluid port

Elastomer

Remarks:

Fluids/medium

pieces/year

as [0 spare part
O original equipment

Further information

Fluid Industry

Density Country of installation
kg/m?

Viscosity at 20 °C Dimensioning/Certification
cSt

Viscosity at operating temperature Specification
cSt

Additional information

Installation dimensions (height x @a)

mm
Fluid port
O Flange
O Thread
Gas port
O M28x1.5 O  7/8-14UNF
O
Coating/finish
O internal
O external

Spare parts/accessories are available at www.hydac.com / Products / Hydraulic accumulators

Fluid demand diagram
O ONE pump and ONE consumer

Accumulator discharge rate

I/min
Accumulator discharge time

s
Flow rate of the pump

I/min

O  Pump runs continuously

O  Pump starts after discharge

O SEVERAL pumps and/or consumers
(see sheet 2, incl. example)

" see catalogue section No. 3.000,
section on dimensioning

2 dependent on operating temperature and/or fluid
resistance

HYDAC Technology GmbH

Industriegebiet

66280 Sulzbach/Saar, Germany
Tel.: +49 (0) 68 97 / 509 - 01

Fax: +49 (0) 68 97 / 509 - 464
Internet: www.hydac.com

E-mail: speichertechnik@hydac.com

:
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GENERAL ACCUMULATOR SPECIFICATION FORM (Page 2/2)
(Subject to technical modifications, mandatory field)
Fluid demand diagram for several pumps and/or consumers:
Q, = Consumer flow rate [I/s]
E, = Switch-on time of consumer [s]
A, = Switch-off time of consumer [s]
E, = Switch-on time of pump [s]
A, = Switch-off time of pump [s]
Number of consumers Number of pumps
C2V1= EV1= AM: QP1= EP1= AP1=
C2V2= EV2= A\/2= QP2= EP2= AP2=
QV3= EV3= A/3= QP3= EP3= AP3=
Qv4= Ev4= A/4= QP4= EP4= AP4=
Q A
[/s]
» Time [s]
Example
EV1 AV1 EV2 AVZ EV3 AV3 EV4 AV4
Q A
Ws] Consumers
2 Z
) o Do 7
/ 7 a / Qua
— < N Z //< > Tmeld HYDAC Technology GmbH
echnolo m
< m\\\\\ \\\\ Industriegebiet d
©
g & 66280 Sulzbach/Saar, Germany
p Tel.: +49 (0) 68 97 / 509 - 01
8 Ep Apy [ As; Pumps Fax: +49 (0) 68 97 / 509 - 464
g Internet: www.hydac.com
i E-mail: speichertechnik@hydac.com
2




SHOCK ABSORBER SPECIFICATION FORM (sheet 1/2)

Company:

(Subject to technical modifications, mandatory field)

Location:

Name, First name:

Project name:

E-mail:

Requirement:

Telephone no.:

Accumulator type
Bladder accumulator

Piston accumulator

O

O

O Diaphragm accumulator
O  Metal bellows accumulator
O

Accumulator data
Max. operating pressure

bar

Min. operating pressure

bar

Pre-charge pressure at 20 °C (nitrogen) "

bar

Ambient temperature

Min. °C Max. °C
Operating temperature of the accumulator
Min. °C Max. °C

Complete cycle time

Materials 2

Accumulator shell

Fluid port

Elastomer

Remarks:

Fluids/medium

pieces/year

as [0 spare part
O original equipment

Further information

Fluid Industry

Density Country of installation
kg/m?

Viscosity at 20 °C Dimensioning/certification
cSt

Viscosity at operating temperature Specification
cSt

Additional information Pump data

Installation dimensions (height x @a) Zero head

mm
Fluid port

O Flange

O Thread

Gas port

O M28x1.5 O  7/8-14UNF

O

Coating/finish

O internal

O external

" see catalogue section No. 3.000,
section on dimensioning

2 dependent on operating temperature and/or fluid
resistance

Spare parts/accessories are available at www.hydac.com / Products / Hydraulic accumulators

m

Pressure of the pump at the operating point

bar

Flow rate of the pump at the operating point

I/min

Cause of the pressure shock

O When pump starts
O When pump switches off
O When check valves close

O

Pipeline data
Please provide pipeline data on the next
page.

HYDAC Technology GmbH

Industriegebiet

66280 Sulzbach/Saar, Germany
Tel.: +49 (0) 68 97 / 509 - 01

Fax: +49 (0) 68 97 / 509 - 464
Internet: www.hydac.com

E-mail: speichertechnik@hydac.com

:
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General data on the pipeline

Material of line

Max. permitted pressure of the line

Information on pipeline sections

(Subject to technical modifications, mandatory field)

bar

SHOCK ABSORBER SPECIFICATION FORM (sheet 2/2)

Total closing time of the valve S

Speed of sound in the system m/s

L =length of the pipeline [m]
D, =internal diameter of the pipeline [mm]
S = wall thickness of pipeline [mm]
H = zero head of the pump [m]
T = closing time of the valve [s] (effectively roughly 30 % of the total closing time)
Number of different pipes
L1 = m D1 = mm S1 = mm L4 = m D4 = mm S4 = mm
L2 = m D2 = mm  S2 = mm | L5 = m D5 = mm S5 = mm
L3 = m D3 = mm S3 = mm L6 = m D6 = mm S6 = mm
Example
T
'I . L1 . L3 o
:: hd :: hd :r v X
Tank I I ]‘ ;_’ E Tank
D1 s1 D2 52 D3 53

HYDAC Technology GmbH

Industriegebiet

66280 Sulzbach/Saar, Germany
Tel.: +49 (0) 68 97 / 509 - 01

Fax: +49 (0) 68 97 / 509 - 464
Internet: www.hydac.com

E-mail: speichertechnik@hydac.com




PULSATION DAMPER SPECIFICATION FORM

Company:

(Subject to technical modifications, mandatory field)

Location:

Name, First name:

Project name:

E-mail:

Requirement:

Telephone no.:

Accumulator type
Bladder accumulator

Piston accumulator

O

O

O Diaphragm accumulator
O  Metal bellows accumulator
O

Accumulator data
Max. operating pressure

bar

Min. operating pressure

bar

Pre-charge pressure at 20 °C (nitrogen) "

bar

Ambient temperature

Min. °C Max. °C
Operating temperature of the accumulator
Min. °C Max. °C

Complete cycle time

Materials 2

Accumulator shell

Fluid port

Elastomer

Remarks:

Fluids/medium

pieces/year

as [0 spare part
O original equipment

Further information

Fluid Industry

Density Country of installation
kg/m?

Viscosity at 20 °C Dimensioning/certification
cSt

Viscosity at operating temperature Specification
cSt

Additional information

Installation dimensions (height x @a)

mm
Fluid port

O Flange

O Thread

Gas port

O M28x1.5 O  7/8-14UNF
O

Coating/finish

O internal

O external

Application

[0 pressure side [ suction side

Required residual
pulsation %

Result | gas volume

Spare parts/accessories are available at www.hydac.com / Products / Hydraulic accumulators

Pump and system data

Operating/Pump pressure

mm
Flow rate

mm
Rotational speed

1/min
No. of displacement
elements
O single O double-acting

Pump factor optional

Stroke volume

— for piston pump

d = @ piston mm

H = stroke length mm

L for diaphragm pumps,

see manufacturer’s specifications
" see catalogue section No. 3.000,
section on dimensioning

2 dependent on operating temperature and/or fluid
resistance

HYDAC Technology GmbH

Industriegebiet

66280 Sulzbach/Saar, Germany
Tel.: +49 (0) 68 97 / 509 - 01

Fax: +49 (0) 68 97 / 509 - 464
Internet: www.hydac.com

E-mail: speichertechnik@hydac.com

:

— EN3.000.16/06.18



—

o EN3.000.16/06.18

NHYDAC)

SILENCER SPECIFICATION FORM
(Subject to technical modifications, mandatory field)
Company: Location:
Name, First name: Project name:
E-mail: Requirement: pieces/year
Telephone no.: as D spare part
O original equipment
Example
E1 = E4
> 0 1 Silencer SD 2 @ @
E5
E6
E3 @) @
Pump: HYDAC PPV100S71 Design pressure: 210 bar Connection SD inlet:  SAE 1 1/4“ 3000 psi
Flow rate: 106.1 I/min Design temperature: 50 °C Connection SD outlet: SAE 1 1/4“ 3000 psi
Pump rpm: 1500 1/min Fluid: Aral Vitam GF
No. of disp. elements: 9 Fluid density: 890 kg/m?®
Element no. Length [m] @ int. [m] @ ext. [m] Subsequent connection type | Hose type
EA1 0.5 0.020 0.030 Straight connection -
E2 0.4 - 0.200 Straight connection -
E3) 1.5 0.025 0.040 T-junction 4SP (DIN EN 856)
E4 0.6 0.015 0.025 Pressure relief valve -
E5 0.2 0.015 0.025 Right-angle -
E6 0.6 0.015 0.025 Shut-off valve -
Pump Design pressure Silencer inlet
bar
Flow rate Nominal temperature Silencer outlet
I/min °C
Pump rpm Fluid
1/min
Number of displacement elements Fluid density
Element no. Length [m] @ int. [m] @ ext. [m] Subsequent connection type |Hose type
E1
E2
E3
E4
E5
E6
E7
E8
E9
Remarks:
HYDAC Technology GmbH
Industriegebiet
66280 Sulzbach/Saar, Germany
Tel.: +49 (0) 68 97 / 509 - 01
Fax: +49 (0) 68 97 / 509 - 464
Internet: www.hydac.com
Spare parts/accessories are available at www.hydac.com / Products / Hydraulic accumulators

E-mail: speichertechnik@hydac.com
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9.1.

SIZING

DEFINITION OF VARIABLES FOR SIZING A HYDRAULIC ACCUMULATOR

Function principle

Limits for the gas pre-charge pressure

Bladder accumulator

' p,ip, <4:1

Py <0.9-p,
with a permitted pressure ratio of

For HYDAC low pressure accumulators, the following must also be taken into account:
Type SB40: = 20 bar
Type SB35H: =10 bar

pO max

p0 max

> 2 bar (piston type 2)
> 10 bar (piston type 1)
<p,-5bar

pO,tmin
pO,Qmin

pO,tmin

In extreme cases, during slow charging (isothermal) and rapid discharge (adiabatic) of the
effective volume, and after accurate calculation, the gas pre-charge pressure p, 2 p, can
be selected.

Accumulator supplied uncharged or with 2 bar storage pressure.

Diaphragm accumulator

'

a) Permitted pressure ratio: p, : p,
Weld type:
The pressure ratio of weld-type diaphragm accumulators is between
4:1and 8 : 1, depending on the design, see catalogue section
Diaphragm Accumulators, No. 3.100, section 3.1.
Screw type:
All sizes: 10 : 1
Other pressure ratios on request

b) p,< 0.9+ p,

Metal bellows accumulators

@

a) Metal bellows accumulator with convoluted bellows:
The max. permitted or optimal pre-charge pressure of a metal bellows accumulator with
convoluted bellows must be determined for each application by providing the particular
operating conditions and in consultation with HYDAC (see “Metal Bellows Accumulator
Specification Form for Heavy Diesel Engines”).

b) Metal bellows accumulator with diaphragm bellows:
P, <0.9°p,

P, P, <20:1at tmn

Tiwe required pressure ratio must be indicated when ordering.

the fluid.
@

©)

p, = pre-charge pressure
p, = minimum operating pressure
p, = maximum operating pressure

The accumulator is pre-charged with nitrogen. The separation element (piston, bladder, diaphragm, convoluted bellows) shuts off

The minimum operating pressure should be higher than the gas pre-charge pressure. This should prevent the separation element
from striking the fluid port every time fluid is discharged.

Once the max. operating pressure is reached, the effective volume AV is available in the accumulator:

V, = effective gas volume t, = pre-charge temperature
V, =gas volume at p, t .. = min. operating temperature
V, = gas volume at p, t .. = max. operating temperature

‘mil

ma;

%
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9.2. SELECTING THE
PRE-CHARGE
PRESSURE

The selection of the pre-charge pressure

defines the accumulator capacity. In

order to obtain optimum utilization of the

accumulator volume the following
pre-charge pressures are recommended:

9.2.1 Recommended values
for energy storage:
=0.9°p,

pO,I max

For shock absorber:

Posmax = 0:6100.9¢p
(p,  =average operating pressure for
free flow)

for pulsation damping:

pO,t max = 06 ° pm

(p,, = average operating pressure)
or

pO,t max = 08 ¢ p1

(for several operating pressures)

During operation the separating element
(piston, bladder, diaphragm, convoluted
bellows) must not touch the fluid-side
connection.

Since the volume of the gas increases as
the temperature increases, the pre-charge
pressure must be determined at the
maximum operating temperature using the
recommended values.

9.2.2 Limits for gas pre-charge
pressure
see section 9.1.

9.2.3 Temperature effect

So that the recommended pre-charge

pressures can be maintained, even at

relatively high operating temperatures,

the p, ... fOr charging and testing cold

accumuIators must be selected as follows:
t + 273

. charge

pO,tcharge = pO,t max t + 273

t =

o = Lnarge (Pre-charge temperature in °C)

To take the temperature influence into
account when sizing accumulators,
p, at t, must be selected as follows:

t, +273
t . +273

pO.tmin = pO,t max °

9.3. ACCUMULATOR DIMENSIONING —ASP 5

temperature.

formulas.

The most important parameters for calculating the
accumulator gas volume are pressure, volume and

These parameters were previously used to calculate the
required accumulator size in cumbersome and complex

In 1997, HYDAC revolutionised the calculation and
simulation of hydraulic accumulators by applying program
routines with real gas behaviour in its

ASP- Accumulator Simulation Program.

After years of experience, continuous improvement and the
inclusion of new functions, ASP has developed into calculation software which makes it
possible for the behaviour of accumulators to be simulated with great accuracy.

ASP 5 has five elements:

® simulation, with the familiar advantages
but in a completely new format and
additional visualizations of the most
important parameters,

® pressure shock damping, clearly arranged
in one program window,

® pulsation damping, including corrected
pump factors, also clearly presented in a
program window.

® volume compensation and

@ integration of the stand-alone, simplified
software ASPIlight.

(HYDAC R
w)mu-nn
u hBIK alsarsioe

o dempig

= (114

(=

a Ay

9.4. ACCUMULATOR DIMENSIONING SIMPLIFIED ASPllght

ASPIight is an intelligent application which
takes into account real gas behaviour.

This simplified software from HYDAC
Accumulator Technology enables you to
calculate all the necessary parameters such
as pressure, volume and temperature in
different units for gases such as nitrogen or
helium. The maximum input for pressure is
2500 bar. Additional information fields help
to evaluate the result and to determine the
type of accumulator.

ASPIight is aimed at users who need

to determine the main accumulator
parameters in little time. The software will
be a particularly useful tool in your role as

Pradusls Cormary

indbies & Bysers  Ervien

sales consultant in the field, by providing quick, straightforward calculations for hydraulic

accumulators.

ASPIight is operated via a single window and is language neutral. The design is
comparable to a pocket calculator. Simulation curves are not shown.

ASPIight is available online at www.hydac.com, and it can also be operated from a

smartphone via the mobile website.

10. NOTE

The information in this brochure relates to
the operating conditions and applications
described.

For applications and operating conditions
not described. please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Technology GmbH
Industriegebiet

66280 Sulzbach/Saar, Germany
Tel.:  +49(0) 68 97 / 509 - 01

Fax: +49 (0) 68 97 /509 - 464
Internet: www.hydac.com

E-mail: speichertechnik@hydac.com
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AUSTRIA

(Slovenia, Croatia, Bosnia-Herzegovina,
Serbia and Montenegro, Macedonia)
HYDAC Hydraulik Ges.m.b.H.
Industriestr. 3

4066 Pasching

Tel.: +437229/6 18 11-0

Fax: +43 7229 /6 18 11-35

E-mail: vt_a@hydac.com

AUSTRALIA

HYDAC PTY. LTD.

109 Dohertys Road
Altona North, VIC 3025
Postal address:

P.O. Box 224

Altona North, VIC 3025
Tel.: +613/9272 89 00
Fax: +61 3 /98 360 80 70
E-mail: inffo@hydac.com.au
Internet: hydac.com.au

BELGIUM

HYDAC A.S./N.V.
Overhaemlaan 33
3700 Tongeren

Tel.: +32 12 /26 04 00
Fax: +32 12/ 26 04 09

BULGARIA

HYDAC EOOD

ZK Druzhba 1
Amsterdam 9

1592 Sofia

Tel.: +359 2/ 9706060
Fax: +359 2 /9706075
E-mail: office@hydac.bg
Internet: www.hydac.bg

BELARUS

HYDAC Belarus

ul. Timirjazeva 65a, Biura 504-505
220035 Minsk

Tel.: +375 17 209 01 32

Fax: +375 17 209 01 35

E-Mail: inffo@hydac.com.by
Internet: www.hydac.com.by

BRAZIL

HYDAC Technologia Ltda.
Estrada Fukutaro Yida, 225
Bairro Cooperativa, 09852-060
Sao Bernardo do Campo
Séo Paulo

Tel.: +55 11 /43 93 66 00

Fax: +55 11 /43 93 66 17
E-mail: hydac@hydac.com.br
Internet: www.hydac.com.br

CANADA

HYDAC Corporation

14 Federal Road

Welland, Ontario

L3B 3P2

Tel.: +1905/714 93 22

Fax: +1905/714 46 64
E-mail: sales@hydac.ca
Internet: www.hydac.ca
SWITZERLAND

HYDAC Engineering AG
Allmendstr. 11

6312 Steinhausen/Zug

Tel.: +4141/747 03 21

Fax: +4141/747 03 29

E-mail: hydac-engineering-AG@hydac.com
Internet: www.hydac.ch
HYDAC S.A.

Zona Industriale 3, Via Sceresa
6805 Mezzovico

Tel.: +41 91/ 935 57 00

Fax: +4191/935 57 01

E-mail: info.coolingsystems@hydac.ch
Internet: www.hydac.ch

CZECH REPUBLIC
HYDAC spol. S.R.0.
Kanadska 794

391 11 Plana nad Luzni
Tel.: +420381/20 17 11
Fax: +420 381/29 1270
E-mail: hydac@hydac.cz
Internet: www.hydac.cz

GERMANY

HYDAC-Biiro Berlin

IBH Ingenieurbiiro und
Handelsvertretung Hammer GmbH
Kaiser-Wilhelm-Str. 17

12247 Berlin

Tel.: +49 (0)30/ 772 80 50

Fax: +49 (0)30 /773 80 80

HYDAC-Biiro Siidost
Wiesestr. 189

07551 Gera

Tel.: +49 (0)365 / 73 97 5320
Fax: +49 (0)365/ 73 97 5310

HYDAC-Biro Nordost

Zum Kiesberg 16

14979 GroRbeeren

Tel.: +49 (0)33701 / 3389-0
Fax: +49 (0)33701 / 3389-4499

HYDAC-Biro Bremen
Riedemannstr. 1

27572 Bremerhaven

Tel.: +49 (0)471/700572-4200
Fax: +49 (0)471/ 700572-4242

HYDAC-Biiro Hamburg
Mihlenweg 131-139

22844 Norderstedt

Tel.: +49 (0)40 /52 60 07-0
Fax: +49 (0)40 /52 60 07-15

HYDAC-Biiro Nord
Oldenburger Allee 41

30659 Hannover

Tel.: +49 (0)511 /56 35 35-0
Fax: +49 (0)511 / 56 35 35-56

HYDAC-Biiro West

Miinchener Str. 61

45145 Essen

Tel.: +49 (0)201 / 320 89 51-00
Fax: +49 (0)201/ 320 89 52-22

HYDAC-Biro Mitte
Dieselstr. 9

64293 Darmstadt

Tel.: +49 (0)6151 /81 45-0
Fax: +49 (0)6151 / 81 45-22

HYDAC-Biiro Stidwest
Rehgrabenstr. 3

66125 Saarbriicken-Dudweiler
Tel.: +49 (0)6897 / 509-01

Fax: +49 (0)6897 / 509-1422

[
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HYDAC-Biiro Sud

Dieselstr. 30

71546 Aspach

Tel.: +49 (0)7191/34 51-0
Fax: +49 (0)7191/ 34 51-4033

HYDAC-Buro Miinchen

Am Anger 8

82237 Worthsee/Etterschlag
Tel.: +49 (0)8153 / 987 48-0
Fax: +49 (0)8153 / 987 48-4822

HYDAC-Biiro Niirnberg
Reichswaldstr. 52

90571 Schwaig

Tel.: +49 (0)911/ 24 46 43-0
Fax: +49 (0)911 / 24 46 43-4260

DENMARK

HYDAC A/S

Havretoften 5

5550 Langeskov

Tel.: +4570 27 02 99

Fax: +45 63 13 25 40

E-mail: hydac@hydac.dk
SPAIN

HYDAC Technology SL

C/ Solsones

54 — Pol. Ind. Pla de la Bruguera
08211 Castellar del Valles
Tel.: +34 93 /747 36 09

Fax: +34 93 /71595 42
E-mail: a.masoliver@hydac.es

EGYPT

Yasser Fahmy Hydraulic Eng.
65-66-68 Saudi Building, Kobba
P.O. Box 6550 Sawah 11813

Cairo

Tel.: +202 (2) /4520192, 4530922
Fax: +202 (2) / 4530638

E-mail: yasserf@yf-hydraulic.com.eg

FRANCE

HYDAC S.arl.
Technopdle Forbach Sud
B.P. 30260

57604 Forbach Cedex
Tel.: +33 3/87 29 26 00
Fax: +33 3 /87 8590 81
E-mail: hydac_france@hydac.com
Agence de Paris

Tel.: +331/60 1397 26
Agence de Lyon

Tel.: +33 4 /78 87 83 02
Agence de Bordeaux
Tel.: +335/57 54 2525
Agence de Martigues
Tel.: +334 /42496135
Agence Centre-Est

Tel.: +333/8163 0165

FINLAND

(Estonia)

HYDAC OY

Kiséllintie 5

01730 Vantaa

Tel.: +358 10 773 7100
Fax: +358 10 773 7120
E-mail: hydac@hydac.fi
Internet: www.hydac.fi
GREAT BRITAIN

HYDAC Technology Limited
De Havilland Way, Windrush Park
Witney, Oxfordshire
0X29 OYG

Tel.: +44 1993 86 63 66
Fax: +44 1993 86 63 65
E-mail: info@hydac.co.uk
Internet: www.hydac.co.uk

GREECE

Delta-P Fluid Technologies S.A.
7, Grevenon Street

11855 Athens

Tel.: +30 210 341 0181

Fax: +30 210 341 0183

E-mail: delta_pi@otenet.gr

HUNGARY

HYDAC Hidraulika és Sziiréstechnika Kft.
Ezred u. 16

1044 Budapest

Tel.: +36 1 359 93 59

Fax: +36 1 239 73 02

E-mail: hydac@hydac.hu

Internet: www.hydac.hu

HONG KONG

HYDAC Technology (Hongkong) Ltd.
Room 602, 6/F, Silvercord Tower 1
30 Canton Road, Tsim Sha Tsui
Kowloon, Hong Kong

Tel.: +852 23 69 35 68

Fax: +852 23 69 35 67

ITALY

HYDAC S.p.A.

Via Archimede 76

20864 Agrate Brianza (MB)

Tel.: +39 039 /64 22 11

Fax: +39 039/ 68 99 682

E-mail: hydac@hydac.it

Internet: www.hydac.it

INDIA

HYDAC INDIA PVT. LTD.

A-58 TTC Industrial Area, MIDC, Mahape
Navi Mumbai 400 701

Tel.: +91 22 /411 18-888

Fax: +91 22 /2778 11 80

E-mail: k.venkat@hydacindia.com

JAPAN

HYDAC CO. LTD.

Daiwa Hatchobori Ekimae Bldg. 2F
3-25-7 Hatchobori, Chuo-ku
Tokyo 104-0032

Tel.: +81 3/ 35 37-3620

Fax: +81 3/ 35 37-3622

LUXEMBURG
Friederich-Hydropart S.a.r.l.
Route d’Esch, C.P. 38

3801 Schifflange

Tel.: +352 54 52 44

Fax: +352 54 52 48

MALAYSIA

HYDAC Technology Sdn. Bhd.

16, Jalan Pengacara U1 /48
Temasya Industrial Park

40150 Shah Alam

Selangor Darul Ehsan

Tel.: +60 3 /5567 0250, 0251, 0253
Fax: +60 3 / 5567 0252

E-mail: query@hydac.com.my

MEX
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MEXICO

HYDAC International SA de CV
Calle Alfredo A. Nobel No. 35
Colonia Puente de Vigas
Tlalnepantla

Edo. De México, CP 54090
Tel.: +52 554777 1272 al 65
Fax: +52 55 5390 2334
Internet: www.hydacmex.com

NORWAY

HYDAC AS

Berghagan 4

1405 Langhus

Tel.: +47 64 85 86 00
Fax: +47 64 85 86 01
E-mail: firmapost@hydac.no
NETHERLANDS

HYDAC B.V.
Vossenbeemd 109

5705 CL Helmond

Tel.: +31 (0)88 0597 001
Fax: +31 (0)88 0597 020
E-mail: info@hydac.nl
NEW ZEALAND

HYDAC LTD.

108A Penrose Road
Mount Wellington 1060
Auckland

Tel.: +64 9271 4120

Fax: +64 9271 4124
E-mail: info@hydac.co.nz
Internet: www.hydac.co.nz

PORTUGAL

HYDAC TECNOLOGIA, UNIPESSOAL, LDA.
Centro Empresarial do Castélo da Maia
Rua Manuel Assungao falco, 501
4475-041 Maia

Tel.: +351 223 160 364

Fax: +351 223 160 265

E-mail: info@hydac.pt

Internet: www.hydac.com
POLAND

(Latvia, Lithuania)

HYDAC SP.Z 0.0.

ul. Reymonta 17

43-190 Mikotow

Tel.: +48 32 /226 26 55, 326 01 10
Fax: +48 32 /226 40 42

E-mail: info@hydac.com.pl
Internet: www.hydac.com.pl
CHINA

HYDAC Technology (Shanghai) Ltd.
28 Zhongpin Lu

Shanghai Minhang Economic &
Technological Development Zone
Shanghai 200245

Tel.: +86 21/64 63 35 10

Fax: +86 21/64 30 02 57
E-mail: hydacsh@hydac.com.cn
RUSSIA

HYDAC International

ul. 4, Magistralnaja 5, office 31
123007 Moscow

Tel.: +7 495/980 80 01

Fax: +7 495 /980 70 20

E-mail: info@hydac.com.ru
Internet: www.hydac.com.ru
Technical Office St. Petersburg
Nab. Obwodnogo kanala 138
190020 St. Petersburg

Tel.: +7 812/ 495 9462

Fax: +7 812/ 495 9463

E-mail: petersb@hydac.com.ru
Technical Office Novokuznetsk
ul. Niewskogo 1, office 300
654079 Novokuznetsk

Tel.: +7 3843 99 1346

Fax: +7 3843 99 1345

E-mail: novokuz@hydac.com.ru
Technical Office Ulyanovsk

ul. Efremova 29, office 418
432042 Ulyanovsk

Tel.: +7 8422 61 3453

Fax: +7 8422 61 3452

E-mail: uljan@hydac.com.ru

ARGENTINA

HYDAC Technology Argentina S.R.L.
Av. Belgrano 2729

(B1611DVG) Don Torcuato

Tigre / Buenos Aires

Tel.: +54 11 4727-1155/-0770/-2323
E-mail: argentina@hydac.com

CHILE

HYDAC Tecnologia Chile Ltda.

Las Araucarias 9080-9110 / médulo F
Parque Industrial Las Araucarias
8720041 Quilicura / Santiago

Tel.: +56 2/5 84 67 54

Fax: +56 2/ 5 84 67 55

E-mail: guillermo.viertel@hydac.com

INDONESIA

PT HYDAC Technology Indonesia PMA
Komplek Pergudangan T8 No.27-29
Alam Sutera - Serpong

Tangerang Selatan 15325

Tel.: +62 212921 1671 /2921 1672
Fax: +62 21 2921 1653

E-mail: info@hydac.co.id

Internet: www.hydac.co.id

KOREA

HYDAC Korea Co. Ltd.

6" floor Daewon Bldg.

175 Bangbae Jungang-ro, Seocho-gu
Seoul 137-829

Tel.: +822/59109 31

Fax: +82 2 /591 09 32

E-mail: johnkim@hydackorea.co.kr

N |

ROMANIA

HYDAC SRL

12 Soseaua Vestului Street, Et 2
100298, Ploiesti, Prahova county
Prahova county

Tel.: +40 244 575778

Fax: +40 244 575 779

E-mail: hydac@hydac.ro
Internet: www.hydac.ro
SWEDEN

HYDAC Fluidteknik AB
Domnarvsgatan 29

16353 Spanga

Tel.: +46 8/4452970

Fax: +46 8 / 445 29 90

E-mail: hydac@hydac.se
Internet: www.hydac.se
SINGAPORE

HYDAC Technology Pte Ltd.

2A Second Chin Bee Road
Singapore 618781

Tel.: +6567 4174 58

Fax: +65 67 41 04 34

E-mail: thomas.lek@hydac.com.sg
Internet: www.hydac.com.sg

SLOVAKIA

HYDAC S.R.O.

Gorkého 4

036 01 Martin

Tel.: +42143 /413 58 93,423 73 94,
4220875

Fax: +421 43 /422 08 74

E-mail: hydac@hydac.sk

Internet: www.hydac.sk

SLOVENIA

HYDAC d.o.o0.

Trzaska Cesta 39

2000 Maribor

Tel.: +386 2/460 1520
Fax: +386 2 /460 15 22
E-mail: info@hydac.si
Internet: www.hydac.si

THAILAND

AEROFLUID CO. LTD.
169/4, 169/5, Moo 1
Rangsit-Nakhonnayok Rd.
Patumthanee 12110

Tel.: +66 2/ 577 2999
Fax: +66 2/ 577 2700
E-mail: info@aerofluid.com

TURKEY

HYDAC AKISKAN KONTROL )
SISTEMLERI SAN. VE TIC. LTD. $TI.
Namik Kemal Mahallesi

Adile Nasit Bulvan, 174 Sok. No. 9
34513 Esenyurt - Istanbul

Tel.: +90 212 /428 25 25

Fax: +90 212/ 428 70 37

E-mail: info@hydac.com.tr

Internet: www.hydac.com.tr

TAIWAN

HYDAC Technology Ltd.

No. 18, Shude 1% Lane, South District
Taichung City 40242

Tel.: +886 4 / 2260 2278

Fax: +886 4 / 2260 2352

E-mail: kc.chen@hydac.com.tw
Internet: www.hydac.com.tw

UKRAINE

HYDAC Kiew

ul. Novokonstantinovskaya 9
Korpus 13, 2 Etage

04080 Kiev

Tel.: +38 044 / 495 33 96, 495 33 97
: +38 044 /495 33 98

: info@hydac.com.ua
Internet: www.hydac.com.ua

USA

HYDAC Technology Corporation
HYDAC Corp.

2260 & 2280 City Line Road
Bethlehem, PA 18017

Tel.: +1610/266 01 00

Fax: +1 610/ 266 35 40

E-mail: sales@hydacusa.com
Internet: www.hydacusa.com

VIETNAM

HYDAC International

E-Town Building, Mezzanine Floor
Executive office, Room 7

364 Cong Hoa Street, Tan Binh District
Ho Chi Minh City

Tel.: +84 88 120 545 Ext. 215

Fax: +84 88 120 546

SOUTH AFRICA

(Namibia, Zimbabwe)

HYDAC Technology Pty Ltd.

Postnet Suite 304, Private Bag X10020
Edenvale 1610, Johannesburg

Tel.: +27 11/723 90 80

Fax: +27 11/453 72 37

E-mail: hydacza@hydac.com
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Filters in Industrial Processing

Compact Hydraulics E 53.000

Electronics E 180.000 Accessories E 61.000

Cooling Systems E 57.000

Global Presence.
Local Expertise.
www.hydac.com

(® HYDAC Headquarters
® HYDAC Companies
" HYDAC Sales and Service Partners

(HYDAC)

HYDAC TECHNOLOGY
GMBH

TECHNOLOGY

Industriegebiet

66280 Sulzbach/Saar

Germany

Phone

+49 6897 509-01

Fax:

+49 6897 509-454

Internet: www.hydac.com

E-mail: speichertechnik@hydac.com
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