


o O BLADDER ACCUMULATOR

Engineering Services Pvt Ltd

Bladder type Hydraulic Accumulator is an energy storage device, which is mainly used
during instant high demand requirement of flow and pressure. It compensates for
pressure when there is a power outage or during switch over between pumps, manage the
minor leakages and pressure drop that takes place in the Hydraulic pipelines, fittings, and
tubing’s, etc. It also acts as a shock absorber.

Accumulator uses the compressibility of the gas. In general, the accumulator comprises of two
segments one is a dry side (containing compressed gas, usually nitrogen) and a wet side
containing hydraulic liquid. The dry side of the accumulator is pre-charged with the gas as per
the system’s requirement. Bladder accumulators uses a synthetic rubber such as nitrile or
Viton to contain the nitrogen gas as pre-charged. The bladder is installed inside a
high-pressure-ca-pacity sealed cylinder with hemispherical or elliptical caps at either end.

Ideally, Bladder Accumulator should be mounted with the liquid port on the bottom and the
gas port on the top. During the pre-charge, the bladder fills most of the void inside the shell
and a poppet valve at the fluid port prevents the bladder from extruding out the bottom.
As the hydraulic fluid enters the sealed shell, it starts compressing the nitrogen gas stored
inside the bladder, and the compressed gas is stored as hydraulic energy which is equal
to the fluid volume taken in factored with the pressure of the pre-charge. As the
downstream energy is dropped the compressed gas immediately starts expanding and
pushes the hydraulic fluid instantly.
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i PISTON ACCUMULATOR

Engineering Services Pvt Ltd

Piston accumulators work similar to bladder accumulators but are completely different
in terms of construction. The Piston accumulator comprises of a seamless cylinder, a
floating piston with gas-tight seals and enclosed with top & bottom covers. The piston moves
freely between the lower end cap and its upper position, ensuring that pressure on the
gas side and the hydraulic fluid side is always equal.

The piston accumulator consists of

» cylinder with very finely machined » end caps on the gas side and the oil side
nternal surface

» Piston seals & O-rings

» floating metal piston
» high-pressure sealing system

Cylindrical Shell

Piston accumulator is made up of high-strength seamless pipes or round bars. To enable a
smooth movement of the piston the inner surface of the cylinder is machined to high degree
surface finish with RA value between 0.4 microns to 0.8 microns.

The shell is designed as per ASME SEC VIII DIV.1 & BS EN 14359: 2017 standards.

End caps

The End caps were rigidly designed with suitable threads and machined with the latest
cutting-edge technology to attain an even surface finish which enables easy handling during
the assembly process and field services. The end caps are equipped with O-rings with backup
rings to achieve leak-free system. Provision for the gas filling, pressure gauge, and other
safety devices are provided at the gas end.

Piston

The Floated piston is made of metal for freely moving inside the shell on guide rings, which
prevent metal to metal contact between the piston and the shell. It seals the operating medium
from the gas chamber via the custom sealing system. The piston’s special profile enables it to
be lightweight, yet strong enough to respond quickly to pressure acts on it.

Seals

The Primary function of the piston seals is to keep the gas and hydraulic fluid separation, and
to provide alonglast leak-free service, the primary seal and secondary seal are supported with
guide rings. The seals are selected in various materials like PU/POM/PTFE/NBR/FKM. The
materials are selected to withstand extreme temperature and high pressure. Also, piston seals
reduce friction between moving parts, improving the lifespan of the accumulator.
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Engineering Services Pvt Ltd

PISTON ACCUMULATOR

ADVANTAGES

» Extremely high flow rates
» High compression ratios

» Ability to work with gas boti
» Can Be Mounted in any Posif
» Failure Mode Is Gradual, Pret
» Unlimited sizes/mounting

APPLICATIONS

» Hydraulic Cranes & power ur
» Wind Turbines & Press tools
» Tooling Machines

» Construction/Mobile Vehicle
» Machine Tools

TECHNICAL SPECIFICATIONS

DESIGN PARAMETERS

» Volume Range: 1 - 54 litres

» Pressure Ranges 200 Bar.g, 350 Bar.g,
450 Bar.g, 690 Bar.g

» Temperature Ranges: -10°C - 95°C

MOC of Shell
» 34 CrMo4 (SA 372 Gr. E Cl. 70)
» SS316L

» 17-4 PH
» SS 316L - on special request

MOC OF PISTON

» 34 CrMo4 (SA 372 Gr. ECl. 70)

» SS316L

» Aluminium

» 17-4 PH

» DUPLEX - Others on special request

DESIGN CODES

» ASME Sec VIl Div. -1
» BSEN 14359: 2017

MOC OF SEALS

» PUR, POM
» PTFE
» NBR, FKM

PROCESS CONNECTION

» 1/4%,3/8",1/2", 3/4" and 1" - SW/NPT/BSP/
Flanged

» other higher sizes on request.

15




PETRONASH PISTON ACCUMULATOR
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ACCESSORIES

GAS FILL VALVE

» 5/8" UNF/ 7/8" UNF /1/4" BSPP

» MOC of Gas fill valve: SS 316/L

» Burst Disc connection size 1/4” BSP

BURST DISC

» Size: 1/4" BSP (Default). Other size on request
» Set Pressure: As per customer requirement

» MOC: SS316/L with SS316L or Inconel disc
CERTIFICATIONS

» 3.1 MTC as per EN 10204 for all pressurized parts
» Hydro test certificate

» PMI certificate (optional)
» ASME certificate / PED certificate (optional)

ORDERING INFORMATION AND MODEL DE-CODIFICATION

.~——GAS FILL VALVE

SHELL

ACP P pd S15 SS1 P250
DESIGN FLUID PRESSURE
DESCRIPTION CODE VOLUME PORT SIZE SHELL MOC RATING
A~ ASTIE SEC 1.5-1.5 LITRE
VIll-DIV1 5-1 . R P200 - 200 bar
(Without
U Stamp) 2-2LITRE
P250 - 250 bar
A1 - ASME SEC
A 2.5-2.5 LITRE
o $10- 3/8" $51-5S 316L
- U Stamp) S — P350 - 350 bar
ACCUMULATOR
P-BS EN 10-10 LITRE S15-1/2"
standard SS2 - DUPLEX P450 - 450 bar
(With PED) 20-20 LITRE
$20 - 3/4"
35-35 LITRE
P1-BSEN $S3-17-4 PH P690 - 690 bar
standard
54 - 54 LITRE $25-1"
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Lol DIAPHRAGM ACCUMULATOR
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Diaphragm accumulator working principle is same as other two accumulators which is
storing of fluid energy by means of compressibility of gas (nitrogen). It is usually in
cylindrical or sphericall shape in terms of construction. A flexible rubber diaphragm is used as
the separation element for nitrogen and fluid side. The fluid side is connected to the
hydraulic circuit which draws in fluid when the nitrogen is compressed, when the pressure
expands, it returns the fluid energy into the circuit. Aninsert is incorporated into the bottom
of the diaphragm to prevent extrusion through the fluid portion of the accumulator.

The diaphragm accumulator consists of

» Top and bottom shell welded with each other
» Flexible rubber diaphragm fitted inside
» Clamping ring and insert

ADVANTAGES

» Light weight & compact design
» Low cost & small volumes

» Mounting at any position

» Good for shock absorptions

TECHNICAL SPECIFICATIONS
DESIGN DATA

» Volume Range: 0.16 - 2.0 litres

» Pressure Ranges 100 Bar. G, 130 Bar. G, 140
Bar. G, 210 Bar. G & 250 Bar. G

» Temperature Ranges: -10°C - 120°C

MOC OF SHELL PROCESS CONNECTION
» 34 CrMo4 (SA 372 Gr. € Cl. 70) » 1/4" 3/8°1/2" 3/4" and 1"

e » other higher sizes on request.
» SS 316l

MOC OF DIAPHRAGM

» Nitrile (NBR)

» Viton
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Engineering Services Pvt Ltd

DIAPHRAGM ACCUMULATOR

ORDERING INFORMATION AND MODEL DECODIFICATION

ACD 0.16 515 s N P250
PROCESS PRESSURE
DESCRIPTION VOLUME | gnnecTion | SHELLMOC | BLADDER MOC RATING
0.16-0.16
LITRE P100- 100 bar
S8 - 1/4" CS-34CrM04 | N-NITRILE (NBR)
0.32-0.32
LITRE P130-130 bar
0.5-0.5 LITRE
i P140 - 140 bar
DIAPHRAGM P $10-3/8 SS -SS 316L
ACCUMULATOR LITRE
1- 1LITRE $15-1/2" P>10-210bar
CS1- CARBON V- VITON
1.4- 1.4 LITRE $20-3/4" STEEL WITH
PAINTED
20-2.0LITRE $25-1" P250 - 250 bar
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PETRONASH
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ACCESSORIES

ACCUMULATOR BLADDERS

The Accumulator bladders are available in various range and the significant properties are

shown below.

RUBBER PROPERTIES FOR SELECTION BASED ON

Nitrile (NBR)

Good aliphatic hydrocarbon oil/fuel resistance and resilience.
Limited weathering resistance and only modest temperature
resistance. Typical temperature range: -20°C to +85°C (-4°F to
+185°F).

Butyl (IIR)

Low permeability to gases and hence used for inner tubes. High
damping at ambient temperatures. Good ozone, weathering, heat
and chemical resistance but not oil resistant. Other uses include wire
and cable applications, pharmaceutical closures and vibration
isolation. Typical temperature range -20 °C to +90 °C(-4°F to 194°F)

Fluorocarbon
(FKM)

Excellent ozone/weathering resistance; good heat resistance.
Limited resistance to steam, hot water and other polar fluids
(except Tetra-) although new peroxide cured grades with no metal
oxides are better. Attacked by amines, limited low-temperature
capabilities (except specialised grades). Typical temperature range:
-20°C to +120°C (-4°F to +185°F). Properties vary significantly with
type.

Ethylene
propylene
(EPM/EPDM)

Excellent ozone/weathering resistance; excellent hot water and
steam resistance. Good resistance to inorganic and polar organic
chemicals. Low resistance to hydrocarbons. Typical temperature
range: -20°C to +90°C (-4°F to 194°F). Mineral oil/grease lubricants
should not be used to aid assembly.

Hydrogenated
Nitrile (HNBR)

Excellent Performance at both low and high temperatures. Good
aliphatic hydrocarbon oil/fuel resistance and resilience same as
the standard Nitrile. Typical temperature range: -50°C to +130°C
(-58°F to +266°F)

Low
Temperature
Nitrile

Less amount of acrylonitrile provides low temperature resistance.
Chemical resistance is slightly lower than the standard Nitrile.
Typical temperature range: -40°C to 70°C (-40°F to +158°F)
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PETRONASH ACCESSORIES
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SPARES AND ACCESSORIES

THE BLADDER ASSEMBLY KIT

The bladder assembly kit can be ordered with the following
De-codification ACB-BLD-10-V. The bladder comes with stem
O-ring, lock nut. On special request charging block shall be
included, it is comprised with Charging block and ports for
pressure gauges, burst plug. The bladders are available in wide
range of materials like NBR, FKM, EPDM and butyl rubber supplied
based on the requirement. The bladder stem is generally comes
with SS 304/316 material, and we shall supply carbon steel on
special request.

O-RING AND GASKET ASSEMBLY

The Seal kit can be ordered with the following De-codification
ACB-ORG-10-V. As a standard material in order to have an
excellent chemical resistance and to withstand higher
temperature resistance, FKM is used as a standard material. A set
of 3 (Fluid port, bladder stem and charging block) nos. O-rings will
be supplied with a Backup ring. The O-ring material shall be
customized based on the requirement.
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