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CHINA NATIONAL STANDARD BLADDER ACCUMULATOR

INTRODUCTION

Inner space of accumulator is divided into two parts by bladder: the nitro-
gen is filled in bladder and hydraulic oil is filled the hladder. When hydra-
ulic oil is compressed into accumulator by hydrauiic pump, the bladder is
deformed by the pressure, the volume of gas is compacted with the increa-
sing of pressure, the hydraulic oil is stored gradually. the accumulator is c-
harge the hydraulic oil and corpensate the system energy, as required.
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Typical applications of the accumulator Q=
In the case of hydraulic circuits where a large flow rate is required for a
short period, alternating with a low or no flow condition, the use of an accumulator
allows smaller pumps and motors to be used, thus reducing both installation and

operating costs. The operation cycle shown in figure2 would require a pump
having a capacity Q,. If an oilpneumatic accumulator is used, it is possible to store
oil during the time periods (t,-t,) and {t,-t,) when requirement is very low or zero,
and to re-utilize. During t, and (1,-t,), when the required flow rate is higher than the
pump capacty Q,. This pump must be selected to have the volumes V, +V,< V,+V,.
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In the case of a sudden power loss, e.g. pipe or joint failure, pump
breakdown etc. the accumulator can supply with pressure to complete an
operational cycle or to allow actuators, valves etc. to reset to a safe"position,
and so prevent damage to equipment or product. The availability of such an
emergency power source is essential in cases where a hydraulic power supply is
required for closing a safety door, electrical switch, safety valve, emergency
hrakes elc.

Another typical application is the emergency supply of fuel oil to power
nlant burners Fig.4 illustrates that a failure at “B" causing a loss of energy
can be offset by manually overriding the electro valve "A" thus utilizing
the potential energy of the accumulator.

4.

(9

The installation of an accumulator compensates for the change in volume
caused by temperature differences, thus limiting over pressurization inside a
closed system. This increases the lite of pressurization inside a closed system
Thisincreases the life of refineries and pipelines (Fig.5) .

[ X=

Both pistan and diaphragm pumps create pulsation or pressure peaks during
operation, this being undesirable and detrimental to both the smooth operation
and operational life of components. The fitting of an accumulator adjacent to
down stream of the pump will dampen the pulsation to an acceptable level(fig.3)
Typical Applications are dosing pumps, pump with a small number of pistons
etc.
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As a constant static pressure is required for a long period, an accumul-
ator is indispensable as it will compensate for pressure loss due to leakage
through joints, seals etc. as well as balancing pressure peaks which may
occui during the operating cycle. Typical applications are found in closing
system(Fig.6) loading platforms, curing presses, machine tools, lubricating
systems, etc.
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Rapid closing of the valve can generate pressure waves which travel through
the pipe lines causing water hammer. The use of a suitable accumulator can bring
the pressure surge back to an acceptable value. Typical applications are water
pipe (Fig.7), fuel and oil distribution circuits, washing equipment etc.

Without accumulator

7 With accumulator

8 Fluid separator(transfer barrier)

9 o

In a system where fluid pressure developed on one side of the of the two fluids
intermixing, the bladder accumulator provides the of the two fluids intermixing, the
bladder accumulator provides the satisfactory solutiori (Fig.9;.

The accumulator bladder acts as a flexible barrier between the fluids and the gas,

providing instantaneous response without reducing the system pressure.

() SELECTION

It's necessary to clear the following parameters during the selection of an accumulator
1 Operating pressure

Pl P2)
The minimum and maximum operating pressure (PL  P2) , and the maximum
allowable cperating pressure must be lower or equal to the maximum nominal operating
pressure of the accumulator which is selected.
2 Operating volume

V)

Volume ( V) ofliquid to be stored or utilized is required in addition to the maximum
and minimum operating pressure for correct sizing of the accumulator.

3 Operating mediums

In general, the operating mediums are nitrogen and hydraulic oil or emulsion, for any
special medium, please consults us

8
Mechanical shocks in hydraulically driven equipment can be absorbed by
accumulators. Possible applications are in drive and suspension systems for fork-
lifts, mobile cranes, agricultural and civil engineering machinery, rock crusher etc

(Fig.8).

4 Operating temperature

The operating temperature determines the material of the bladder, also
have influence on the preloading pressure, and consequently on the
accumulator volume.
5 Maximum flow rate

V)
For the same (V) volume, the specification and response cf the
accumulator canbe influenced on the immediate flow rate.
6 Location

It is important to know the using location of the accumulator in order that
the design can meet local design and test parameter.
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7. Volume calculation
| Formula note
i) A N | G W P \
V,- (m’);Volume required V- (m’) efficient volume
y P Precharging pressure Pa 0.9P, P, 0.25P,
_ VbR P Pa)min. Operati P Pa)max. Operati
Auxiliary power source = W N (Pa)min. Operating pressure P, (Pa)n perating pressure
n- n=1 n=1.4
n coefficient n=1 isothermal condition; n=1.4 adiabatic condition
A- mz) Efficient square  L- m) Plunger stroke
K- Coefficient relation with pump Type of pump Coefficient
| AKL(P,/P)""x 10° Single cylinder, single action 0.60 Single cylinder, dual action ~ 0.25
Pulsation daniper o= 1-(P,/P)"" Dual cylinder, single acting ~ 0.25 Dual cylinder, dual action 0.15
[ Triplex cylinder, single action 0.13 Triplex cylinder, dual action ~ 0.05
- pa) , 60%
-Pre-charge pressure, charge the accumulator at a pressure 60% operating pressure.
m- kg ; Total quality in hydraulic oil pipe
m 0.4 10° v- m/s  Fluid flow rate
Vo= V(=) ———————
Absorb emergency | Vo= = ( F,0) P | b e

energy

-Pre-charge pressure, charge the accimulator at a pressure 90% operating presstre.

o1 Pre-charging pressure shall be determined according to application location.
2. 3min
n=1,incase compression or expansion of nitrogen takes place so slow (over 3 minutes) that a complete interchange of heat is allowed between gas and env-
ironment, that is at constant temperature, the condition is isothermal n=1.4, when operation is so quick that no interchange of heat can take place, the cond-

ition is adiabatic.

() MODEL CODE
NXQ O O/O0 0O O

)
‘ | NPY: Hydraulic oil 1
Hydraulic Biadder Accumulator \ | R emulsion \ _~
A small opening { ‘ L: threaded connection
~ Ab bigopening ‘ F: flanged connection
Capacity (L) ‘ Press. (MPa)
(ABS ) ABS
(CE ) CE
() MOUNTING SIZE

M NXQ-A NXQ-AB NXQ-A(AB)
d NXQ-A type threaded hydraulic port NXQ-AB type threaded hydraulic port NXQ-A(AB) type flanged hydraulic port
construction diagram of accumulator construction diagram of accumulator construction diagram of accumulator

NXQ-A- [/ -L- NXQ-AB- / -L- NXQ-A(AB)- / -F-
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Size(mm) Hydraulic Port
Vodel Press. | Capacity (mm) Weight remarks

(MPa) (0 M | d|elle2|e3|ealnes| i H| e - (Kg)
NXQ-*-0.4/*-L-* 0.4 260 / 3
NXQ-*-0.63/*-L-* 0.63 89 | 315 / 3.5
NXQ-*-1/%-L-* 1 M27X2 | / | 22 1 30 | 85 |115|4-@ 17| 52 | 22 430 / 4.5 /
NXQ-*-1/*-L(F)-*(¢ 114) 1 330 | 340 5
NXQ-*-2/%-L(F)-* 2 e 445 | 455 | 7.4
NXQ-*-1.6/%-L(F)-* 16 365 | 380 | 11
NXQ-%-2.5/*-L(F)-* 2.5 430 | 445 14

M42X2 | 50 | 42 | 50 | 97 | 130 |6-@ 17| 66 | 28 | 152
NXQ-*-4/ %L (F)-* 4 540 | 555 | 16
NXQ-*-6.3/-L(F)-* 10 6.3 710 | 725 | 22
NXQ-*-10/%L(F)-* 10 650 | 665 | 239
NXQ-*-16/*-L(F)-* 16 860 | €75 54
NXQ-*-20/*-L(F)-* 20 985 | 1000 62 CE
NXQ-*-25/%L (F)-* 25 M60X2 | 70 | 55 | 65 1125|160 |6-¢ 21| 90 | 32 |219| 1160 | 1175 | 74
NXQ-*-32/%-L(F)-* 32 1400 | 1415 | 90
NXQ-%-40/ %-L(F)-* 20 1680 | 1695 | 108 ABS
NXQ-%-50/%-L(F)-* " 50 2010 | 2025 | 128
NXQ-*-20/*-L(F)-*(¢ 299) 20 680 | 695 80
NXQ-*-25/*-L(F)-*(q 299) 25 770 | 785 90
NXQ-%-40/%-L(F)-*(@ 299) 40 1050 | 1065 | 118
NXO--50/%-L(F)-* 50 1230 | 1245 | 138
M72X2 | 80 | 70 | 80 | 150|200 | 6-@ 26 | 106 | 40 | 299

NXO-#-63/%-L(F)* 63 1470 | 1485 | 171
NXQ-*-80/%-L(F)-* 80 1810 | 1825 | 213
NXQ-%-100/%-L(F)-* 100 2190 | 2205 | 252
NXQ-*-150/%-L(F)-* s 150 3125 | 3140 | 335
NXQ-*-63/*-L(F)-*(¢ 351) 63 1170 | 1185 170
NXQ-*-80/*-L(F)-*(¢ 351) 80 1395 | 1410 206
NXQ-*-100/*-L(F)-*(¢ 351) 100 1660 | 1675 250
NKQ 2™ 1 M85X2 | 95 | 83 | 95 | 170|230 |6-@ 26| 110 40 |351 190 | 2005| 304 /
NXQ--150/-L(F)-*(@ 351) 150 2310 | 2325 | 356
NXQ-*-160/*-L(F)-* 160 2450 | 2465 379
NXQ-*-180/%-L(F)-* 180 2700 | 2715 | 420
NXQ-%-200/%-L(F)-* 200 2980 | 2995 | 466
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T\w Model L T NXQA(AB)- /10 T NXQ-A(AB)- /20 NXQ-A(AB)- /315
X mpa | 10 20 315
‘ wpa | 13 2 M

90%  /Less than 90% the min. operating pressure of the hydraulic system

Allowance charging pressure

25%  More than 25% the max. operating pressure of the hydraulic system

0.4-1L 1L/S
1.6-6.3L 3.2L/S
Threaded connection 10-40L __._f Al 6L/S
| 40-100L 10L/S
| — —_—
) | 150L 15L/S
Max. discharging flow I AN\ W~ %
1.6-6.3L 6L/S
10-40L 10L/S
Flanged connection 40-100L 15L/S
150-200L 25L/S
1 1
Fixation way Fixing direct to the pipeline if the volume of the accumulator is within 1 liter, and fixing to the

pipeline by clamp and bracket when the accumulator volume is more than 1 liter.

Installation way

Design temperature - 40~ #0 low temp. 0~ %0 normal temp. 20~ 93 high temp.

Vertical installation

T_

L

Hydraulic Qil, Emulsion

Operating medium

Water glycol Special order

Phosphate Special order

NOTE:

@
@
©)
90% ( 60-80%)
*) ©)

() INSTALLATION

Ui

(1) Welding, riveting and mechanical machining is not applied to fix the accumulator.

(2) Never use oxygen or air. Use nitrogen and inert gas only.

(3) When the accumulator is used as saving the energy, the inflating pressure should be
lower than 90% of the min. operating pressure of the hydraulic system (generaily 60%-
80%).

(4) Check the hydraulic port for ieakage when installing the accumulator.

(5) Check the pressure as required timely after the accumulator is settled down.

1. Accumulator shall be installed vertically with the gas valve upright. Inspection space shall
be retained near gas valve.

2. Accumulator shall be fixed tightly on the frame or wall.

3. When used for buffering and pulsation damper, accumulator shall be placed near the
fluctuation source.

4. Check valve shall be placed between accumulatcr and hydraulic pump to prevent return
flow of oil for the accumulator when the electric machine of pump stops working.

5. Stop valve shall be placed between accumulator and pipe system to be used in gas
charging, draining speed adjusting or long term stopping.

6. Welding shall not be applied infixing the accumulator.

CHARGING THE NITROGEN

1. Accumulator shall be installed vertically with the gas valve upright. Inspection space shall
be retained near gas valve.

2. Accumulator shall be fixed tight!y ¢i1 the frame or wall.

3. When used for buffering and pulsation damper, accumulator shall be placed neai the
fluctuation source

4. Check vaive shali be piaced between accumulator and hydraulic purip to prevent return
flow of oil for the accumulator when the electric machine of pump stops working.

5. Stop valve shall be placed between accumulator and pipe system to be used in gas
charging, draining speed adjusting or long term stopping.

6. Welding shall not be appliedinfixing the accumulator.
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INSPECTION AND REPAIR

1. Inspection of leakage: After installation, check the gas pressure in bladder every week. A
month later, check every month, half ayear later, check every half year.

N

. Inspection Method: Place a check-valve in the oil pipe connects the accumulator oil-inlet
and oil box, and installs a pressure gage before the check-vaive. Open the check-valve
slowly to let compressed oil return to oil tank and waich the pressure gage

imultaneously. The pointer of gage at first turn down slowly, turns down rapidly to zero at
acertain point. The changed valve of moving speed of pointer is the gas charging pressure
besides, gas charging device could be used to inspect pressure, but gas will be discharged
abitduring eachinspection.

3. When accumulator is not used for a long period, the check-valve shall be closed to ensure

that the oil pressure is higher than charging pressure.

4. If the accumulator does not take effect, check whether there is leakage. If there is no

nitrogen nthe bladder and oil is out of gas valve, please check the bladder.

5. 4.Drain the oil before demounting the accumulator. First let out the nitrogen with the

charging device, then the paris can be demounted.

6. If there is leakage because of loosening of nuts in the process of transportation and

testing, please check that seal ring is in the slot. Place the seal ring in the right place and

revolve the nut. If leakage still exists please replace the parts.

APPENDIX

1. Before debugging, air in the pipe shall be expelled.

2.Place a safety-valve in the hydraulic port when the volume of the accumulator is larger than
10L.

3. Checkthe pre-charging pressure before using the accumulator.

4. Never use oxygen and flammable gas, risk of explosion.
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BLADDER ACCUMULATOR ASSEMBLY SCHEMATIC DRAWING
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