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ENERGY STORAGE SYSTEM FOR INTERNAL COMBUSTION ENGINE
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ABSTRACT

This thesis deals with the feasibility study of the energy
storage system for internal combustion vehicles. The hydraulic system
is developed in order to store the regenerative energy when the
vehicle is stopped and the engine run at idle speed. This project has
concentrated on the design,assembly and experimentation on  the
experimental model.

From experimental results. The performance of the preexperimental
model is improved malnly due to the engine idle speed decrease.
Therefore,the efficiency of the model is likely to increase but the

control unit for this system is very complicated.
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Wetarmature soleriofd cpereted
* directionaf coritrof valves

Model DG4V-5. 20 design

A
Basic characteristics - Contents Page
Max pressure........... 315 bar 1.Generaldescription................ D.47
Max flowrates.......... Upto 120 I/min, 2.Functionalsymbols................ D.47
, -~ dependent 3.Modelcodes................ t~....D.48 -
| ’ op spool 4. Operaling data: .
Mounting surface........ 1SO 4401/ € Max pressures......e..venn.... D.49
CETOP R35H ® Controldata.........coo........ D.49
= size 5/NFPA ¢ Perlormancedata.............. D.49
I + DO2/DIN 24340 @ Hydraulic fluids.......... Ry Sy, D.50
. {NG10) ¢ Temperaturelimits ............. D.50
P v ~+ .9 Othercharaclerislics
oo . and oplions .....ceviveuennnnn.. D.50
-1 ’ 5. Insfallation dimensions............. D.5%
I LY 6.Spareparisdata................... D.52
} . .
1. General description Typical construction of a spring-centred
- A new range of four-port solenoid DC valve with variable speed pilot cbontrol
operated directional control valves with passage is shown below.
four-land spool design tofacilitate y
- provision of smooth, variable valve .
?. response speeds. Speed contiol orifice plug. optional
- The initia! launch.includes: / .
€ AC and DC wet-armature solenoid = : = el
¢ options with DIN 43650 electrical > Jre N
connections and manual overrides . \ - 4
€ Pumpose-Oesigned smooth 'ﬁ‘l_ o
change-over'J-code spools in all DG B
models. X (e b !
€ Variable spred change-over potential = : S -
inall DC moiels; see Response limes' 72 d J ! ﬂ
section. ) i IR 7%
& Many ool types; in spring-offset, ¢ J N ¥ ;
spring¢  edanddetented N — T
. | arangements.
(4 .
: 2. Functional symbols
Single solenoid spring offset valves, DG4V-5-"B models T T Ty
| #olenoid 1 port A end of body 11 = g lH )
| A, B o H Smim
| | S J_- L_d T ST
| e e KRR
Pl iy T A €5 el bk |
b~ L
DGAV-5-A models H ] N —
| 33« 7 .“v.“' ﬁ:i;d)-‘
O 4 Hr--” I°I[T 34= AI;»\-L /
- 2= :
a ~d Ar gl 1 | 520w ) }“31;.'. T i
ou _X; ix ! ' I ,4__3..1 T
1.7 3= ;&;5] e
> E61= 3ty ed
T IF 1 T W o 16 s s S
22 = J 6= \
ITlT 1 DG4V-5-8BL models
23= \ 1 175 . T ThIfX
1.1 7= 3 8=~ ¥l
4 Transieni condition only.

Technical information GB-V-632

DaT
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3. Model codes
Slingle solenoid spring offset valves, Double-solenold spring-centred )
splenoid at port B end of body valves Forvalves:
B s e g ot .
AL B _ I AV DGAV-5-(L)(J)-*}{V)M-**-+26-20
s , sl | 106 BE [
T T
pT PT 3] Spool type
DG4V-5-*AL models DGA4V-5-*C models See “Functional symbols” section
"N (2] Spoolspring arrange ment
l 0= »-] 0= — A = Spring ofiset, end-to-end
AL = As“A”but left-hand build
| - B = Spring ofiset, end-to-centre
11 1= U IR BL= As“B"butleft-hand build
| 2= 1 g D C = Spring centred
- . ) N = No-spring detented
I 411 I T[T 111717 See also “Functional symbols™ section
22 = 2=
* i Tt 1l 1103 711 t~. (3] Spooldesign
. I : J = Al DC valves except ‘OA"
|23= e e T 3= Y \: e spool/spring arrangements.
T_tir TRITAIT T AC valves with ‘8B(L)" and
. ‘8C' spool/spring arrange-
L E.. . I X ments,
DP‘W 5*BLmodels : 6= T\‘ L - 1 Omit for “OA* DC-valves and al| AC
- . valves except ‘8B(L)’ and '8C*
: - ! : spool/spring atrangemen's
0 7 A 11 pool/spring ]
. s ‘ VAREIK: {4 Manual override option
N P 112K P = Standard overrides in both ends
. . K k LTI of single-solenoid valves
} 8= O PR H = Water-resistant override(s) in
I 117X i solenoid end(s)a
2= T T ~TTT-" H2 = Water-resistant overrides in
11= ! o both ends of single-solenold
- 4 1N : valves
3= \ 11 £ = No overrides at either end
I T ITI 1 TR Omit for standard plain override(s)
- ] 31= 1.1lr tlr in solenoid end(s) onlya
] I~ v, 4 Nooverride in non-solencid end of singfe-
6= [/ &) solenoid valves.
I 33= P .
_ 34 = I 1. I8} Solenold energlsation identity
- 17 q V = Solencid*A”is al port A end
7 T 1 YT and/or solenoid “B" is at port B
- 52 = \ / e end independent of spoc! type
T TALT 71T 7 Omitfor US ANSI B93.5 standard
£ - F K = requiring solenoid “A” {o connect Pto A
- = \L 3:/ ] when energised and/or snt- - 5id B t¢
& i connect Pto B
1 N TALT : Il
3= T IO (€] Electrical connection(s)
58 S J( 1 U = DIN 43650 mounting(s! without
- ¥ _Tir 1T
3= DAL ,1( plug(s)
Ba= |y 1y I 1~ Coll rating
S61= T;T< = L] < I A = 110VACS50
= IT NI/ - C = 220VACS0
e T/IlU T Double solenold, twe-position EE: ffg;‘/’ﬁggg
- detented valves A B EH= 230 VAGE0
=6 s L.1 : I G = 12VDC
2zl =NE= H = 24VDC
[7 1 - 7 HL== 24 v DC (2w)
DGAY-5-8B models L QJ= 48 VDC
. 2 = t10vVDC
e i EaR s DG4V-5-*N models o
B 1y {21 Design number
B3 ). A
- - 2= I Subjesttochange
- T-I Formounting subplatus snd ftzing bolt
kits
6= * See'Packaged sysiems and
I components’ leatlet V-1311.
Forelectrica!l plug(s)
ATransient condition only, See end of ‘Instaliation dimensions'
’ section

D.48
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. Operatling date
Max. pressures
Forts PABB.................. 315 bar
FBortT.............. 120 bar for AC sol.
160 bar for DC sol.
1]
@ Control data
Collratings

See [7]in“Model codes™ section

Power consumption
AL solenoids

AC50Hz AC60H:

Inrush, max AVA 700 700
teady-siate AVA 375 440
olding VA 105 120

Aligbove values are RMS

A Arrnalure fully retrac1ed. 18t hall-cycle
AlAL start of normal working stroke of valve
spool Previously called “Inrush”,
C solenoids .
Al rated vollage and wire
temperature of 20°C:

.............................

€ Performance dats
Typical with mineraloil @ 36 cStand &

70

specific gravity 0! 0,87
Pressure drops
16 I10 AB' 225 1y
200
14 I , /12 /
// J'I 1756 7
12 7 7
z [ Ve Eowo
L0 | £ / /
o 5 =%
3 /L B <
T B 4 © / / i
£ VB 7/ 3 ke aunnl
g‘: 6 ' V4 2 :": 75 3 /
: VY %
K Y 4 ) / E J / JZ
yy 4 7V
2 7 %r 25
AW i
~ 0 20 40" 60 80 100 120 ° 20 40 €60 80 100 120
Flow rate (I/min) Flow rate {I/min)
AtoB
Spool/spring Spoo! positions or
code covered PtoA| PtoB |AtoT | BioT|PtoT|{BtoA
DAL Both 2 2 4 5 - -
OB(L)8 OC De-energised - - - - 34
Energised 1. 1 6 7 - -
1B(L)& 1C De-enerpised - - - - 6a
Energised 1 2 6 4 - -
2A(L) Both 3 3 -5 6 - -
2B{L)& 2C All 2 2 4 5 - -
2N Both 3 3 ' .5 6 - ~
3B(L)8 3C De-energised - - 5 - - -
Energised 2 a_t g 5 - -
6B(L)& 6C De-enerpised - - 581 60} - -
Enerqised 3 3 G 7 - -
6N Both 4 4 4 5 -
7B{L)&7C De-enerised 36 3a - - - ow
Energised 2 2 5 6 - -
B8B{L)& 8C All 2 2 7‘ 8 8 -
11B(L)&11C De-enerpised - - - - 6¢ -
Energised 2 1 | 7 - -
22A(L) Both 3 3 | - -l .- -
23A(L) Both 3 3 5 6 - -
31B{L)&31C De-energised - - - 6 - -
Energised 3 < 9 7 - -
33B/1)833C | Deenempisad | - - 2% 1@t -] -
Enerpised 2 g 85 61 = b -
34B{L)834C | De-enerpised - — 1% 118§ - -
Energised IR SRR SN -0 U2 Nt O
52BL&52C All 7y 8 {4 RS D -1
56BL& B6C De-energised - - B¢ 10&y) - -
Energised 7¢ B 6 1 -~ (2%
521B8521C All 8 74 - 5 - I
561B&561C De-enerpisad - - 10¢ 8aA - -
Energised ] 8 74 - 7 - a@
4 Aend B blocked
& Ablocked .
€ B blocked
@ P blocked

D.ag



Max. flow rates

Based on warm solenoid(s) operating at
10% below rated voltage.

Fiow limits applicable to following usages:

1. Allvalves except those with types 22, '
52.56,521 and 561 spools having
simultaneous equal fiow rates from P to
AorBandfromBorAtoT.

2. Valves with type 22 spools having flow

®  fromPtoAorB, the other being
blocked T is drained at alitimes
3. Valves with types 52,56,521 and 561
spools having one service port
¥ connectedtothe fullbore endof a 2:1
area ratio double-acting cylinder and
the other service port to the annulus
end
4. Valves with type 23 spools having
single flow from AorB toT, Pandthe
other service port being blocked

Consult Vickers with agplication details

if any of the following are requiredt

a) Singlefiowpathie. P1oA PtoB AtoT
orBtoT. :

b) Substantially different simultaneous

(- flowrates between PtoAorBand B or
AtoT. - '
c) Sgools asin3 above are 1o be used
with cylinder ratios greater than about
™ 3:1 atlow flow rates-or 2:1 at high flow
§ rates

«

%

.50

AC solenold valves
350
300 \ ‘\
2
2200 \\ ;\\'\-&
£ \\\QL
S
£ SN 5
a 100
6
7
.- L~
(o) 20 40 60 BO 100 120/
Flow rate {I/min)
DC solenold valves
350
300 4
4
- 1
3 200 \ \ e =
e \ N \\\&
=
® 3
8 NG
%100 \\
7
N

o ——

(o] 20 40 60 BO 100 120
Flow rate (I/min)

AC DC
valve valve
graph graph

Spool/spring code curve curve
OA(L) 3 2
OB{L)& OC 2 4
15L& 1C 6 7
2AL) 3 2
2B(L),2C& 2N 1 i
3B(L), 3C,6B(1)& 6C 4 6
6N 3 3
7B(L)&7C 1 1
&BL)&8C 7 5
TIB(L), 11CR 22AL) 6 7
23A(1) 5 6
3B L& 3IC 4 8
33B(L),33C 3i@mu &34 3 5
S2BL}, 52C, 56BL. 56C,

521B,521C. S168561C 4 6

71

-Response times, typical

Time taken from when signal is first applied
at the solenoid until the spoo! completes
its travel Based on DG4V-5-2C at 60 ¥min
from PtoAt{oBtoTand at 160 bar with
mineral oil at 36 cStand at 50°C:

ACenergising.........oovvvvunnn... 30 ms
ACde-energising .................. 40 ms
DCenergising.................. 120 ms 4
DCde-energising.............. 45 msA*

* In pure swilched conditions devoid of the
efiects of any suppression diodes and
fullwave rectifiers.

A DG4V-5-2CJ valves. Longer response times
can be obtained by fitting an orifice plug in a
spocial pilot port, standard in all bodies An
orifice kit 459065, containing a selection of
plugs of ditfering orifice size, can be ordered
separately. Ask your Vickers representative
for details.

® Hydraulic fluids

All valves can be used with anti-wear
hydraulic oils, water-in-oil emulsions,
waler-glycols, phosphate esters (not alky}-
based) or chlorinated hydrocarbons.

The extreme operaling viscosily range is
from 500 to 13 ¢St but the recommended
running range is 54 to 13 ¢St

Forfurtheriniormation about fluic. t.-e
‘Technical information’ leaflet B-820.

¢ Temperature limits

Minimumambient.................. —-20°C
Maximum ambient;
ACS50Hzvalves.........ovueunen.. 50°C
AC60Hzvalves.........c..ouu..... 40°C
DCvalves.........covivvvninnnnnn. 70°C
Fluid temperatures
Mineral Water-
oil containing
Min, -20°C +10°C
Max* +70°C +54C

*To obtain optimum service hie from both fluid
and hydraulic system, 65°C normally is the
maximumtemperature except lor water-
containing fluids

For synthetic I *~s consult manufc - ~r
orVici.. s represaiative where limits oo
outside those for mineral oil.

Whatever the actual temperature range,
ensure that viscosities stay within the
limits specified in the *Hydraulic tiuids’
section.

Solenoid surface temperatures
Typical maximums at 20°C ambient

AC50Hzsolenoids.................. 80°C
ACB0Hzsolencids ..v.ovuena.. ... 92°C
C solenoids........... e 78°C

&€ Othercharacteristics and options
~ Filtration requirements :
35 pmor finerforup 1o 50 bar
operation
25 pumoi finerforupto 215 bar
operation
- Valve weights, approx.
Single solenoid mooels,

ACcoils. ..ot 4.0 kg
Single solenoid models,
DCcoils......ovviiiial L, 4.8 kg
Double solenoid models,
ACcOils.....oioviviiniiiinnnn... 4.5 kg
Double solenoid models,

DCcoils. . ..ol 6.3 kg
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5. Instsliationdimensions (mm)

+AC solenold models

See 'Electrica! plugs' teble below @

~-1st anple

projection @ E

- E ——
_[ 67¢ 67¢
%3 [ T .| el = .'\‘r——-"—!—-'—){]
- | Bl ] NIt
”L'_i -HJ’,%:‘ —_— -} —
- ' |
i ] I | : ’ |
. (A 1
- A Vol 1. ==
= - Lt ! % =~ |
— [ ! -+ -1 - -
Port T i oS P h? Ljf
ons —— N ] |1 o
rspe O ; ? ,,| byt J e
/} t—— J { xﬁ 11 4] J]Bﬂil' ‘L'/) S
' . . R L_-o——--:'," ».—-—A-?—-—-—S-ﬂ
lelng boll ¢ | SRR i C‘ v_!__ - D‘ l
=71, AC rgodelse— F '
: 7510 remove coil G
.& - €
DC solenoid models v b
4 ' E
« ¢
. 101¢ 101¢
71| PortsA& B¢ WY E oS = i)
. {;éq- ¥ —H— | | T' }— e
T i A by {L] | g e, : _m
3 . + I ] i +
& 1 { !
r— I 1 LEN |
{ l byl A
e ==Y
r g |0 i “{
' G o7 T
} (_ T Ly- )
(1} l l !
L. it - =l J
LN Y {
al s
e B ppest s B e c' D‘
= 70, DC models »—i F
Fixing bolt ¢ 11010 remove coll 3 G lo remeve coli
A @ When solenoid fitied
Solenoididentity | 4 May vary according to plug source
Port'A' | Port'B'
Mode! (See also [£]in*Mode! codes) Spool types end end
DGAV-5-*AL)/B{I)-**)-M All excep! '8’ B -
Allexcep!'8’ A -
DGAV-5-A(J)/BJ)-**r VM P
‘8" only - B
DGAV-5-+ALJ)/BLJ)-"*)-M Allexcept!'8’ - A
Allexcept'8 - B
DG4V-5-*AL(J)/BLJ)(-**)}-VM P
‘8" enly A -
DGAV-5-*C()/N(J)(-*)-M All except's’ B A
DG4V-5-* C{J)/N(J)-**)- VM Al spoois A B
Electrical plug(s) (without indicator light) 1o DiF: 43650,
Must be ordered separately by part numberns).
Part No. | Colour Solenoid identity marked | Cable gland & The cable entry can be repositioned a1 80 intervals from
710775 | Black B Pg. 11 the position shown This is done by re-sssemblinp the
710776 | Grey A P5-10mm glourgi:glrs?r!’%er into the appropriate position inside the
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Model Solenoid at: C D E F G
Y . Port A end
DG4V-5-°A(LY/B(L)(-Z)-(V)M Port B end

)

© . Port A end
§ DG4V-5-"A(L)/B(L)-H2-(V)M Port B end
E . Port A end
8 DGA4V-5-"A(L)/B(L)-P-(V)M Port B ond
= [oGav-s~c/N(-2)- V)M Both ends
¥ DG4V-5-*C/N-H-(V)M " | Both ends
. Port A end
DG4V-5-"A(L)/B(L)(-Z)-(V)M Port B end
&3 . : Port A end
§ DGAV-5-*A(L)/B(L)-H2-(V)M Port B end
© . Port A end
z DG4V-5-*A(L)/B(L)-P-(\)M Port B end
© lloGav-5-"c/N(Z)-aom Both ends
DG4V-5-*C/N-H-(V)M - Both ends

6. Spare partsdata .
Théa only replacement parts available for

these valves ire as listed below.
— . - :( .

" Bealkits .

For AC solenoid

models........... ... kit number459057
+ ~or OC solenoid

models.......... +«+ I, kit number 459058 . -

Solenolid coils / T M T \\.. — .- L
*eon - Part - “ A

code,  Coil rating number :

A ' 110vAC50  B17475 ;

Lo 220VACS50 617476 -

ED 240VACS50 617477 = N

EK 115VAC 60 617499

EH 230V AC 60 617500

G 12vDC 617470

H 24VDC 617471

HL 24V DC(32W) 457970

oJ 48V DC 457977

P L 110VDC 457942

i
Electtical plugs
Sol¢noid plug Black, ; 7 - -

markdd'B'........... Part number71077%

Solenoid plug Grey,
" marked'A".......... Part number710776

.,

i
. .
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SYSTEM COMPONENTS

- The ‘split-system conflguratlon of S .:perry Vickers 19 Series

transmissuons provides optimum application and installation

- freedom for the vehicle designer. The variable displacement,

" axial pxston transmission pump is available as a single unit,

~ *or as'a double umt‘desngned for use with two mdependent
‘motors. ' =

The single pump is furnished with an integral supercharge
pump, or with a tandem-mounted single or double vane
pump which provides high pressure for the vehicle hy-
" draulic system and also supercharges the hydrostatic trans-
mission. The double transmission pump has a tandem-
mounted single pump for these functions.
ot

The piston pump’s control shaft position determines the
rate |and direction of flow to the axial piston motor
tfixed or variable displacement), which in turn determines
the speed and direction of the motor’s output shaft.
Displacement of the variable motor is lever-controlled;
reducing displacement proportionally increases speed and
reduces torque. Minimum stroke of the variable motor is
preset by Sperry Vickers to fit each application.

Closed‘loop repienishing check valves and a supercharge
relief valve are built into the trensmission pumps. Integral
cross-port high pressure relief valves are also included when
wequired.. The anly components needed to complete the
transmission” system are a_reservoir, filter, heat exchanger,
.and- ponnectmg lines. If an auxiliary vane pump is used,
- .depending on its applncatlon an external pressure relief
valve may be required for pump protection.

AU)&ilLlARY PUMP OPTIONS

-~ Auxiliary vane pumps (single or double) can be provided
with |a cover containing either a flow control or priority
valve, and a relief valve to protect the pump. From total
vane pump delivery, the priority or flow control valve directs
a controlled, I e

auxiliary circuit. From the auxiliary circuit, this flow goes

to the supercharge cir~ui*. Delivery in excess of the con-
trolled flow goes directly to the supercharge circuit.

When the relief valve in the priority valve cover opens,
controlled flow is diverted to tank. Excess delivery con-
tinues directly to the supercharge_circuit. When the relief
valve in the flow control cover opens, all pump delivery
- goes to the supercharge circuit. Controlled flow rates and
relief valve settings are shown in model codes on following

pages.

The single auxiliary pump on the TA1919 double trans-
mission pump is available with a flow divider valve in its
- cover for auxiliary circuits employing single acting cylinders.
The valve directs > fixed percentage of pump delivery to the
auxiliary circuit. From the auxiliary circuit, this flow goes
to the .,upe'charge circuit. The balance of vane pump
delivery is continuously directed to the supercharge circuit.

Circuit diagrams of the various main and auxiliary pump
combinations are shown on following pages.

i

LOW-COST, SIMPLIFIED INSTALLATION

The packaging of multiple pumps in a single assembly re-
quiring only one mounting and drive point, e.g. TA19V10and
TA1919V10, greatly reduces the cost of the total vehicle
hydraulic installation. In dual path vehicles, for example,
the TA1919 double transmission pump eliminates the need
for a splitter gear box to distribute engine power to the
two transmission pumps. To further facilitate installation,
pump and motor controls can be specified for either side
of the unit, and auxiliary pump ports can be located in

. various positions.

CONVENIENT, EASY CONTROL

The vehicle operator can use a single lever to control speed,
dynamic braking, and reversing. There are no gears to shift,
and speed is directly proportional to lever position. Slowing
or stopping is not required to change speed or reverse
vehicle direction.

OPTIMUM TORQUE/SPEED RATIOS

Infinitely variable output speed in forward and reverse,
with smooth, stepless acceleration and deceleration through-
out the speed range, provides optimum torque/speed ratios.
Selected speeds hold essentially constant regardless of
vehicle attitude or load, and vehicle traction is maximized
on any terrain.

INTEGRAL OVERLOAD PROTECTION

When required, main relief valves can be included in the
transmission pump to limit loading of mechanical and -~
hydraulic members in the power train. Engine overloads
can be prevented by controlling pump displacement.

SPLIT-SYSTEM CONFIGURATION

Sperry Vickers pumps and motors can be interconnected to
form a complete variable speed, reversible hydrostatic
transmission, or they can be used separately for a variety
of applications.

SPECIFICATIONS
Theo. Max. Displacement

Pumps, MFE19 & MVE19 Motors. . .... 2.5 cu. in./rev.
MPEIS Motors e o~ S0 oo e e 2.0 cu. in./rev.
Max. Rated InputSpeed. .. ................ 3600 rpm*
Max. Rated Output Speed
FixedsMOYor. o o s s b ita R oy 3600 rpm
Variable Motor - full displacement. . ....... 3600 rpm
- partial displacement. ...... 4000 rpm
Max. Intermittent Pressure. . . ................ 5000 psi
Max. Continuous Pressure. . . ................ 3000 psi
Rated Horsepower. . ............ 22.5 hp per 1000 rpm
Ghnd .. 0. Per Fluid Recommendation Sheet M-2950-S
Eiltration: ... s, S v 25 Micron Absolute

*Less than 3600 rpm for units incorporating auxiliary
pump. Maximum input speed is limited to maximum vane
pump speed shown on installation drawings on following

pages.
i

1



- Model Code Stear o

; MVE19X-2A7-30 T : :
| VARIABLE DISPLACEMENT MOTOR ] T———— DESIGN NUMBER - .
Rated at 19 gpm at 1800 rpm - ; =
g _ MIMIMUM DISPLACEMENT ANGLE
*  THRU SHAFT (OMIT IF NOT REQUIRED) Any angle from 7° to 17° in 20 increments
QUTPUT SHAFT . CONTROL PINTLE LOCATION ‘VIEWED
2 — SAE B-B splined FROM SHAFT END WITH DRAINPORT UF
A — Righthandside .- T
B — Left hand side
_/ Dimensions & Circuit Diagram
3 ; ~ . DR
v ~ -
L 8855———— : =X
~—7.52 5

L.H. Pintle—_|

Port “B" -

6.94 e
S0y & 164+— |, l 1.3125-12 UN-2B Thd. i

T - MVE19 Circuit Diagram = s{j SAE “0” Ring Boss Connection
; : , SB" = 1.000 O.D. Tubing ;

W - 1383 v . 3.75
SAE B-B SPLINED SHAFT | l 1 b £d
External Involute Spline | e
odifi ANS B92.1 — ! - ’ 1.00
9375 Pitch Dia. 81108 Base Dia. 7-6,6 Lo, l TR T D "y %
lat Root Class de Fit 54-250 L ~— |~— Drain Port“D1" e
15 T.ecth . 16/32 Pitch '3 Pl:. Anglg ! i l 4 l 8750-14 UNF-2B Thd. -
.gj:?sr Ml:); FoTBmT‘l’)la. Ml_rfn;wlz;a. 4.960 L . e TRy L SG»;E ‘(‘)O" F1l_ing' Boss Connection
9780 Min. 840 Min. AR 1091 o 4 L I R
het y 801 160 1.3125-¥2 UN-2B Thd. :
Shaft Pressure ‘763 Dia: .796 926 . SAE “0” Ring-Boss Connection’
Rotation Port 3 10000 ) 916 Dia. 1.000 O.D. Tubing =
R.H. "B a1y ‘995, Dia-- 4 el
L.H. A" |'pou - [M1€78 M‘P, 1.00 Straight Sgline
E é .2;5‘-16 UN3C-28 Thd.
R.H. Rotation 18 _-30’ 3 .62 Deep - 3 Holes
2 , Max. Displacement
—— Full Stroke 17°-30 :
Position To o _’6“‘84 .42:
€ Pintle Key791o 1.03 ;12910 291_(:}_
1.500 /+— ; - - y e HE
: , | ! _u ) ! 1 53 @/\ . 3
R.H. Pintle '/ ‘ ‘ : -] 2.07C
000 { e | X } ¥ - | X T
0. ‘@'1 =150 045 ) ‘TB
l - ‘fFJ:/; 4 \ ] u | 20
A" 935+ | V 2 i
i 234F & |
437 —
- =56
2 b 2800 181 311 ‘ 7.74
)A 4750D. Nod Lot 752 | Lo SRDONAL THRO SHAFT
Port “D2"". Same 9.50— External Involute Spline
i ASA B5.15 — 1960

size as 'D1".
7813 _Eitch §ia. | %?E gase g
lat Root Class ide Fit

Thru shaft extension is limited to a maximum torque of 2300 in. Ibs.
Feeth 32/64 Pitch 300 Pr. Angl

with no overhung load. Applications subjecting shaft extensian to 25 1T
both bending and torsional loads are subject to Sperry Vickers Major Dia. Form Dia. | Minor D
8022 Max. .7460 7398 M

engineering approval.
.7992 Min. 7318 M
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- MFE19X-2-30-030

. : 3
FIXED DIEPLACEMENT MOTOR——j—

BATED FLOWN AT 1800 RPM
15 —15¢crm
19— 19gm iR

THRU SHAFT X

e

END PORTS (OWMIT FOR SIDE PCRTS)
DESIGN NUMBER
QUTPUT SHAFT

-Available oaly onsice-ported medels.

Cmit|if not recuiréc.
o

2 — SAE B-B splined

i ! Z ; .
Dimensions &
«Circuit Diagram

{

. e

END-PORTED
MODEL (See side-
ported models below
for additional
dimensions.)

Drain Port “D1". Same size
as ;ide-ponod mociel.

- 8.04 . /
Port “A’. Same size as side-ported model.

Construction Plug ——

side-ported model.
2 Places. Do Not Removi

== Ports'B'?
1.3125-12 UN-2B Thd.
SAE “O" Ring Boss Connection
1.000 O.D. Tubing

" Drain Port “D1"’

.8750-14 UNF-2B Thd.

= L4
Pl
. 4 % Ll
A pe—e
__i J Port ''B"’. Same size as
Alternate Drain Port *'D2"’. Same size as side-ported model.
> # S
MFE19 Circuit Diagram —
P ¥ : . 3 o
SAE B-B SFLINED SHAFT Fing
External Involute Spline /
*Modified ANS B92.1 — 1970 S
9375 Pitch Dia. | 8119 Base Dia. | (0
lat Root Class 5 Side Fit S
15 Teeth 16/32 Pitch 30° Pr. Angle | A
Major Dia. | Form Dia. | miror Dia. = B e "
*9835 Max.( " 872 ‘| — Max.|- 2 12
9730 Min. LU 840 Min. E
- —————6.31——
. 89
e S99

SAE “0" Ring Boss Connection
.625 0.D: Tubing

- Port “A"
/ 1.3125-12 UN-2B Thd.

L1.00

These pads may be used
to mount brake on thru
shaft version.

Retorque .375-16 screw
t0 42 - 45 Ft. Lbs.

SAE "O” Ring Boss
* Connection
1.000 O.D. Tubing

OPTIONAL THRU SHAFT

D
L———3.720
LAlternate Drain

Port ““D2"”. Same
size as “D1”.

Thru shaft extension is limited to a

2'?;3;?:0" Saaft”| Prestlire External Involute Spline
’ B2 Reration| Port ASA BS5.15 — 1960
RH. TR .7813 Pitch Dia. | .6766 Base Dia.
CH AT Flat Root Class 1 Side Fit

maximum torque of 2900 in. Ibs.
with no overhung load. Applications

25 Teeth 32/64 Pitch 30° Pr. Angle

subjecting shaft extension to both

Major Dia. | Form Dia. | Minor Dia. bending and torsional loads are
8022 Max. .7460 .7398 Max.| subject to Sperry Vickers engineering
.7992 Min. .7318 Min. approval.

/
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“1.Patented Pleated Bladder Design _

bladder

kability.
\| ground, shot peened and

[ 0.1 liter sizes are not
1.D. coated and available

'| extruding and becoming

The large opening in the )
top of the accumulator
greatly simplifies bladder
replacement without re-
moving the accumulator
from the piping. 2

The accumulator shell )
is forged and heat treateL

rThe patented pleated\
bladder is molded in one
piece and has a very
low degree of gas perme-

(The 1.D. of the shell is )

coated with a white
acrylic coating. (4 ~

Behind Vlashington

1. longion.

Tel. 25ev--27°

spghck 11,

(Patented - - DYNAC )3-
VALVE acts as a safety

 at request.)

ﬁhe rubber cushion cu?
protects the bladder from

pinched between the
| Poppet and shell. J

rStronger spring permits\
higher discharge rates

without preclosure of the

| Poppet. %

rThe design of the oil |
port housing and shell
have eliminated oil |

deakage at this point. )

- — e - o ——————

device in the event of

Uire or extreme heat. 4

& 2 HEEY 2
The safety vent is de- [<-
signed to vent remaining
gas pressure in the accu-
mulator when the accu-
\mulator is disassembled. 5

Ty )

The patented pleated |1.
bladder design compresses
uniformly giving greater
bladder life and more

\useable oil volume. 3

W, )
Circular re-enforcement
prevents damage to the
bladder which may be
caused by sharp bending
of the bottom portion of

kthe bladder. 4

¢
rThe bottom portion of
the shell is designed to
maintain smooth laminar
flow. This gives greater
volumetric efficiency and
permits discharge at
¥higher velocity.

e

(The dash pot piston acts1
as a hydraulic cushion for
Jhe poppet assembly.

ﬁe oil port housing givesW

| wider flow area. 35

————

TP TE— S i o Lo o -
b4 L e oY
- = s = g S UL 57 S

Accumulator bladders used by competitive
manufacturers are normally molded in either
two or three sections. The design of these

bladders is such that the compression of the
is uncontrolled. These bladders will

never compress in the same configuration.

This uncontrolled compression of the
bladder affects the useable oil volume of the
accumulator.
The area where the sections of the bladder
are joined together are also potential gas leakage

paths.

The NACOL patented Pleated Bladder
Design has three longitudinal ribs molded into
the bladder. These ribs cause the bladder to
compress more uniformly giving more useable
volume from the accumulator. Also this uniform
compression means less wear.

In addition, the bladder is molded in one
piece which gives better gas tightness than other
bladders which are made in two or three sections
and vulcanized together,
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2. Safety_Vent

P L e S

If an accumulator did contain a gas charge,
it would be very difficult to remove the accu-
mulator top cover because the gas charge would
be creating an internal force against the top
cover making it almost impossible to turn the
top cover.

Still a safety vent is incorporated in all
NACOL accumulators. The purposeé of this
safety vent is to vent the gas charge in the event
that someone attempted to disassemble a
charged accumulator.

Safety in design and operationis of great
importance. NACOL accumulators have been
designed with operational safety features which
are not offered by another accumulator manu-
facturers. —

Safety vent

@ Fuse packing

Flat seal
packing attached
to valve stem

o oo & 24

§ i
&

_3.Dynac Gas Valve .

The most popular gas valve previously used
in accumulators has been the core type valve
similar to that used in bicycle tires. This type of
valve has no safety features and will leak at low
temperature (—40°C).

The NACOL Dynac Valve has been designed
with safety in mind. The Dynac Valve contains
two fuses ( ®, ® ) which melt at the tempera-
ture 165 +15°C and vent the gas charge in the
event of fire or extreme heat. This will prevent
the accumulator from becoming a potential
bomb in the event of fire or extreme heat.

The Dynac Valve can also be used at tem-
perature as low as _60°C and remain complete-
ly gas tight.

g e Y . ‘__A.'T' = =% == R
:4.T op loading_ Accumulator’ ==

Prior to the introduction of the NACOL
top-loading accumulator, servicing the accumu-
lator was a very complex and difficult job. It
was necessary to shut down the complete
hydraulic system, remove the accumulator
from the hydraulic piping, disassemble the top
and bottom portions of the accumulator,
remove the old bladder, and then reverse these
procedures. These procedures were very costly
and time consuming.

With the NACOL top-loading accumulator,
bladder replacement is a very simple procedure.
There is no need to remove the accumulator
from the hydraulic piping.

By simply removing the top cover of the
accumulator, you have access to the bladder.
You may now remove the old bladder, install
a new bladder, replace the top cover, and
recharge the accumulator.

A maintenance job which previously took
hours can now be performed in a matter of
minutes with the NACOL top-loading accumu-
lator.

T

»
soper -
i o b

5 Shell Surface Finish _

The inside surface of the accumulator shel
is ground, shot peened, and coated with a whit
acrylic coating. This provides a smooth contac
surface for the bladder and greatly reduce
bladder wear. The white acrylic coating alst
prevents rust or oxidation during storage or i
hydraulic systems which contain some water.

(4 ~ 0.1 liter sizes are not coated with a whit
acrylic coating and available at request.)

6. Patented Rubber Cushion Cup

A rubber cushion cup is attached to tt
poppet valve. The purpose of the cushion cL
is to protect the bladder from extruding |

becoming pinched between the poppet and tl
accumulator shell.



Energy Storage
Emergency
Power Supply

Shock
Dampening

Pump Pulsation
Dampener

Shock Absorber

An accumulator can be used to store
pressurized fluid which can be released
into the hydraulic system on demand.

The accumulator can also be used
as an emergency power supply in the
event of an electrical failure in a hydrau-
lic system.

Rapid opening and closing of hy-
draulic valves can create shock waves in
a hydraulic system. These shock condi-
tions can create damage and premature
failure to hoses, fittings, and other hy-
draulic compbnents.

An accumulator can be used to

eliminate the shock in a hydraulic system.

Piston pumps and large multiplex
pumps can generate undesirable pulsa-
tions or shock in a hydraulic system.
Accumulators are commonly used to
eliminate this problem.

In-line shock  suppressors can be
used to eliminate shock caused by
smaller piston pumps. (Refer to page
20.) A “Super Pulse Damper” can be
used to eliminate total system shock
caused by the pump, valves, and other
system components. (Refer to page 19.)

An accumulator can be used to ab-
sorb shock between the wheels and the
body of a vehicle by acting as a gas
spring.

~
P/\/\f\[\/\/\/\/\/\/\/—
\
—
gv{g
i —— —




Counter Balance

Transfer Barrier

Compensator for
Thermal
Expansion

An accumulator used in conjunc-
tion with a hydraulic cylinder can be
used to absorb energy from the hydrau-
lic cylinder and act as a counter balance
for a large load.

A transfer barrier type accumulator
can be used as a substitutive for hy-
draulic pump by transfering or transitt-
ing fluids, with bladder being operated
as a piston to let a fluid (oil or gas)
flow into and out of the accumulator
intermittently.

By adding back up nitrogen bottles
to the systems, a transfer barrier type
accumulator can discharge greater
volumes of fluid even when the range
between maximum and minimum sys-
tem pressure is very small.

In a closed hydraulic system, the
volume of fluid can expand due to a
riseé in system temperature. If the ex-
pansion of the fluid is great enough, it
can cause damage to system compo-
nents. Accumulators can be used to ab-
sorb this expansion of the fluid.

An accumulator can also be used to
make up fluid loss through leakage,
cold temperatures and other change in
oil volume.

Fluid

Hydraulic
Pressure —

300
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" for accumulators and bladders

HN210-120DECT

Represents specifications T : with perforated inner pipe for quuid.
for perforated inner pipe of transfer B : with perforated inner pipe for gases.
barrier type accumulators. X : ascustomer's specification.
Represents specifications for gas side fittings of accumulators.
C : with cross type tube. S : withsocket.
L : with elbow fitting. - T : with tee.
N : with nipple. X : ascustomer’s specification.
L Represents specifications for accumulator body and oil port housing.
Rt Specification for = : B i Optional .2 -
e g accumulator Standard type With outside/inside ~ With stainless = Without inside 7
's:';‘.l T body A — 5 zinc plating ; steel body | acrylic coating
port housing =~ For0A~160%it. _ 0.1~160lit. 0.1 ~10lit. 0.1~ 160 lit. 3
With standard oil port i N (For W.G.
\ TE housing AT A or blank ’ = [ = application)
2% With stainless poppet 1 B8 |
[ s valve . l = | Y 0
®3 : 3
| 3 § With zinc plated oil port 7 c i H P
{ £8 housing i av | =
E @< with staintess steel 1 D | |
| oil port housing s : i L Q
|
\ . With standard oil port = i \
[ 3 8 housing 1 E ! & ! = R
2Q  With zinc plated oil port - ] 3 I g ;
§ ' housing Y !
T 2  With stainless steel
- oil port housing ; G K ™ it
Super high flow type Acc.. _ i Y - - -
“ Super Pulse Damper o Ul 4 Y, s = =
4 Note : 1. When other specification except above, place a letter X" . (Customer’s specification.)
Represents specification for accumulator cap and gas charging side.
AR, o * " ' TR Speciiimion;& 5 3 Vé;;wtd “.,:,.: 2 A,“ ___» g Optioml ‘
?:,‘:‘., > > ‘mm“"g‘;. _ Standard tYP® _ With zinc plating ___ Stainless steel _
charging side o 7P Max. 350 kg/em?  Max.350 kg/em” . _Max. 210 kg/em’,
‘With Dynac Valve { : ; : |
_ (Standard specification) ; __ D - H v P
With pressure &
with safety n&w 3 S - i Q
3 With pressure gage & § |
With SG type  with blind plug 4 S, . h ; o
coreless gas v:_lvo Without T ; A : | a
g accessories \q " - : 2 ! 2
e, = .. With pressure gage & |
with ruu plug Z S4 e i S
Made of standard ~ ~ ¢ J | R
With short tube material .. __ . 4 £ -
g‘mm :o: ’ 92 o With zinc plating 3 B M U
piping connection : -3 : !
e Made of stainless steel Cc i K ; \

Note: When other specification except above, letter "X shall be placed as customer’s specification.

L Represents gas volume: 0.02 ~ 160 liters (Refer to symbols shown in next page o)

Represents maximum working pressure: 9.5 ~ 350 kg/cm?® (Refer to symbols shown in next page.)

Represents accumulator type N : New Corona Series . Standard type accumulators.
R.: YRESHISS . - . e For north & south American market. (For sizes 0.1 through 10 lit.
A cotthSeries . .. . - - For Australian Market. (For sizes 6.3 & 10 lit.)
S i SO T Accumulators for pulsation and shock suppressor.
G =PIty s o e Accumulator for protecting pressure gauge.
E : Low pressure water service type accumulators.

L__Represents bladder material specification to meet service fluid to be used for system. This abbreviation also represents material
of other rubber parts. (Refer to symbols shown in next page.)
NOTE : When any special or optioral specifications are not required, abbreviation symbol after that of specification for
“accumulator cap and gas charging side’* shall be deleted.




pating Standard for Accumulator Body by Accumulator Size

82

b Umt : kg/cm’
-~ Accumulator Type : &%é@- t@@qmdﬁfor
- —j:,. S mur‘ e SRR o o
\ccumulator % Rat"‘ zg.r"/)“ o 2
o vioet S e BB FY G{/'ﬁ“miagom : g;‘;g 110 _-. 210
0.1 PaN )Lv)r"'*n »—-.M*— “-t s (A)
' i SR | —:'3 TR i =
- 1 A
T TEERS AR & | (a) ! | |
0.5 E N (A] ! !
0.7 i e A (D) ; i
1 4 N N o il N |
2 i . | | =
25 ] A A oy | I
4 3‘ A A A | O
5 ] - ® rea—t (AN O |
6.3 v @ O A (&)
10 O O A (A)
"Ny = . Standard Paint
20 - £ _© o o WAL (&) __L Inside coating for Accu-
30 i (@) © (@) A M (4)  mulator body:
8 AT | 4 Heat hardening type
40 ;o (@) ! @) O 4\ (8) [ acrylic resin
50 2S00 L /0 o] ZL =N | B
2 1 Outside coating for accu-
60 i o O © A (&) 1 mulator body:
120 A (e) ! O | | | Heat ,hardenipg type
- . . _ {  epoxymelamin
|, ol O | O * | } | (Munsell hue No. 2.5G 6/1.5)
ympol Description © : With both inside/outside coating.
[]: With outside coating only.
O :  With inside coating only. (But, with anti-corrosive agent coating for outside surface.)
A :  With anti-corrosive agent coating for outside surface. (But without any inside coating.)

Note: The dimensions of accumulators shown by symbols with parenthesis are not given in this catalogue.
Please ask for dimensional data from NACOL distributors.

jadder Compound =Ty ssx=rmo=o 07 g o R T PR T AN X E T T St |
Suitable =~ Allowable service :
Symbol T A(‘:omjpgumim Fe s service fluid temperature °C : Note : : ]
Without . Standard Nitrile Petroleum based _1o~T70 = —
symbol | Rubber (NBR) hydraulic oil Water 2
" Nitrile Rubber for o i " Please consult us as to
H i high temperature (H. NBR) o —10 oW | service temperature.
" Nitrile Rubber for = ‘ g ‘ "
L low temperature (L. NBR) Ditto 0 70 Ditto
F : Butyl Rubber  (IIR) Phosphate Ester Fluid ~ —10 ~ + 70 Dependuponoiltypeor
E I Ethylene Propylene "Phosphate Ester based S, 70 For straight Phosphate
i Rubber ' (EfR) i Flund ~ Ester oil only.
" Chloroprene e o ' ;
C Rubber (CR) Basic, Water, etc. 20 + 80 Weather resistant

Note: if you requ:re e other bladder compounds for specific apphcanon

, please consult our sales engineers or distributor.

1
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Terms of calculation

'Vi :  Required accumulator volume (liter)
'Vw: Required oil discharge volume (liter)
|Ps: Maximum working pressure (kg/cm? - abs.)

(kg/cm? - abs.)
(kg/cm? - abs.)
08P, P < 09pP,
For shock dampening: 05Px< P £ 0.8Px
For pulsation dampening: 05Px <P:1 < 0.8 Px
Mean accumulator circuit pressure (kg/cm? - abs.)
Allowable maximum pressure of shock or
pulsation
Gas charging pressure ratio = P,/P2
Working pressure ratio = P3/Pz
Gross efficiency of accumulator = 0.95
Polytropic exponent for oil charge time
(See separate table showing various exponents)
Polytropic exponent for oil discharge time
(See also separate table.)
. F : Oildischarge coefficient

P: : Minimum working pressure
P; : Gas charging pressure
For energy storage:

o By
>

guwmo

L v
F = a -‘1
a’;
v : Velocity of oil flow (meter/second)
" g : Gravitational accelaration = 9.8 (m/sec.?)
d : Inside diameter of piping {(mm)
L : Total piping length = (m)
7 : Specific gravity of liquid (kg/m?)
Turbine oil 5 880
W.G. £ 1100
Water % 1000
W : Weight of fluid in piping line {kg)
|
W= _’Ld_ <L-Y- 10 ¢
4
q : Oil discharge volume per pump ’
revolution (lit./rev.)
Fi: Pump out-put coefficient
. - aGoeieiant .4
Pump Type S Fi. il
: Single cylinder,
oo - Single acting 0.60
Simplex E X
Single cylinder, 1} 0.25
Double acting :
Two cylinders, 3
Single acting 0.25
Duplex ;
Two cylinders, ! 0.15
Double acting = | : i
Three cylinders, i 0.13 i
Triplex Single acting i < }
P Three cylinders, ! e
Double acting 4 T

| {When over triplex, F; shall be 0.06)

| Do not leave accumulator gas charged or in the condi-
tion of P, 2P, , since bladder life will be extremely
shortened.

(kg/cm? - abs.)

i)

iii)

vi)

B i g et e P

A

i

L . . o e S e ORGP 1
Vi = e F (1)
Vwe Vi@7-F scvcocecsnsnsnce (2)

The larger we take ‘€, the smaller accumulator
size we can select.

When “e’’ exceeds 0.9, bladder life will be shortened.
The larger we take ““a”, the smaller accumulator
we can select.

If bladder compression ratio ( b=P1/P3) becomes to
be higher, bladder life will be shortended.

Allowable Bladder Compression Ratio
" Accumulator installation . b=Ps/P; . 4
: Vertical 4 4/1
_Horizontal _ : 3N
Note: When higher ratio than above figure is
required, please consult our engineers.

“m"” and “n"’ should be selected depending on
“mean working pressure = ( Ps+Pz)/2, and on oil
charge/discharge time’" selecting from the table
as shown in the next page.

Whenm >n (ex. m= 1.8, n= 1.6), calculation must
be made taking m=n, je.m=n,

(In above example, m=n = 1.8)

For Shock

Absorption

ENEe |

i)

3. For Pulsation Dampening

i i S R, e 0 O . el

i)

¥
W-v.(n-1) - 1;’:)" @)

20-8-Px-7] @f)ﬂ"i -1} .

Calculation shall be made selecting value of “n"”
to the figure at intersection of Pxand < 8 seconds
in the table shown in the next page and putting that
value into the formula (3).

“p, = 60% of Px"* shall be taken into calculation.

Vi

Q'Fr(g‘:i)

Ve P (4)
- &)

Calculation shall be made taking value of “n" to
the figure at intersection of Px and < 8 seconds
in the table shown in the next page and putting
that value into the formula (4). _
Calculation shall be made taking the value of Pi to
approx. 60% of Px and putting that value into the
formula (4).
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" N, gas Pol Polpwﬁl@f@’ohents for AcCumulator ____for oil charge time: m ___for oil discharge time: n ;3
2 TS T e Time” g?*"*':{ “=~=~ Oil *charge time® Tm or “discharge- time®* Tn-— =~ =~ Socondr"‘““”“"""?
| reamr L. T<B © BST<I5 I155T<N MST<H BST<IN ms1<mmsr<mms7<mmsr<m mos'r1
- =T pPx<209 1.40 1.40 1.40 1.3 1.30 1.25 1.20 [+ 1.15 | 1.15 1.05

20=Px<303 1.45 1.45 1.40 1.35 1.30 1.25 : 1.20 1.15 1.15 1.05
Lo 0=Px<40] 1.50 1.45 1.45 1.40 1.5 .| L% 1.0 1.15 1.15 1.05
o = Ms=Px<504 1.5 1.50 1.45 1.40 1.35 | 1.30 1.25 | 1.15 1.15 1.05

2 ° 50sPx<60{ 1.55 1.50 1.50 1.45 | 1.35 | 1.30 1.25 | 1.15 1.15 1.05
$ 60=Px<70} 1.55 1.55 150 1 145 T aagel 13s 1.25- |- 120 1.15 1.05
- 370 jp<px<80 ] 1.60 1.60 | 1.5 150 | 1.40 | 1.35 1.30 | 1.20 | 1.15 1.05
2~ go=Px<%0{ 1.65 160 | 1.5 1.50 1.45 | 1.40 1.30 | 1.5 1.15 1.10
S 90s=Px<100 1.65 1.65 1.60 1.5 | 145 | 1.40 LS | 1.3 1.20 1.10
gl - wosPx<110]__1.70 1.70 1.65 185 | 150 | 1.45 1.35 | 130 | 1.2 1.15
+|ov - 1M0s=Px<120] 1.75 1.75 1.70 1.60 1.55 1.50 1.40 1.35 | 1.5 1.15
&)~ - 120sPx<130] 1.80 1.75 1.70 1.65 1.60 | 1.5 1.40 140 | 1.25 1.20
<7 130=Px<140]  1.80 1.80 1.75 1.70 165 | 1.55 1.45 . 1.9 1.25
L 140=Px<150] 1.85 185 | 1.8 . 1.0 | 165 | 1.60 1.50 | 1.45 1.35 1.25
] o 150=Px<160! 1.85 | 1.85 580 - B a0 | LS 155 | 145 | 1.3 1.30
P T 180sPx<170] 1.9 | 1.9 1.85 1.8 | 1.70 1.65 15 | 1.45 | 1.40 1.30
't  10=Px<1807 195 | 1.9 1.8 18 | 1.75 1.70 160 | 150 | 1.45 1.35
.- 180sPx<190] 1.95 | 1.95 1.90 1.8 1.75 | 1.70 1.65 15 | 1485 1.35
190sPx<200! 2.00 | 1.9 1.90 1.9 1.80 | 1.75 1.65 1.55 1.50 1.40

e

When the oal charge time is shorter than the oil discharge time, not only m but also n shall lbe selected in accordance to the oil charge time

e g T T e P T Y e R T T S e g s . P

Caleulatlon Example AR e T B NG — i N S SR 2 A K L D
Working conditions and system specifications 5) Next, we shall obtaln the requcred accumulator
Di : Inside diameter of cylinder = 300 mm- volume (Vi).

S : Cylinder stroke = 380 mm i, Vv _ 3 26.9 s 2320

v : Required cylinder speed = 0.65 m/sec. @M=k 1049 %0.95x0.1358 °

Ps : Maximum working pressure = 200 kg/cm -G 6) Next, we shall select the number of the accumulators

P: : Minimum working pressure = 150 kg/em?-G as follows: :

Q : Discharge volume from pump = 120 lit/min. 1f we use 60 lit. size accumulators, the required

Service oil temperature = 10 ~ 90°C number of accumulators are; 232/60 = 4 accumulators

Service fluid=Turbine oil : When 120 lit. size is'used, 232/120 = 2 accumulators.

* In calculation, the absolute pressure shall be used. 7) Then, we shall confirm that the oil discharge speed of

' Gauge pressure shall be converted to the absolute the above two sizes of accumulators are within the

pressure. range of allowable oil discharge speed per 60 lit. or
120 lit. size accumulators.

Solution Required oil discharge speed for this system;

1) As the first step, we shall obtain the required oil NVw _ 26.9,
discharge volume (Vw) from above working condi- T~ 0.6 Pfsec
tions and system specifications. When we use 4 pcs. of 60 lit. size standard type

Vu = ZDi’ 5.0 N210-60D accumulators;
$ - 4 x 10 lit./sec. = 40 lit./sec., then 40 lit./sec.
= fx—iﬂ— x 380 %X 10°¢ 5 26.9¢ satisfies above required 39 lit./sec.

2) Next, we shall obtain charging pressure ratio {e). In i:\g sltlat;;wl;?r:& ﬁé?&g&lgv;able oil discharge rate of
this example, the accumulator is being used for energy *  Meanwhile, when we ust; 2 pes. of 120 lit. size
storage, then we must select the gas charging pressure standard type N210-120D.
ratio () so that P, is to be set to 80 ~ 90% of . 2 x 15 lit./sec. = 30 lit./sec., then the required oil
Also we shall take item i) of 1. shown in page 12 into discharge speed cannot be obtained from 2 pcs. of
consideration. Then, we will get ‘€’ to 0.9. standard N210-120D only.

3) Next, we shall select the polytropic exponent (m, n). When we use 2 pcs. of 120 lit. size high flow type

: Ps + P2 201.033 +151.033 N210-120DE accumulators;

Weamprptury = —“5—— = 2 2 x 30 lit./sec. = 60 lit./sec., then the oil discharge

= 176.033 kg/cm?-abs speed more than 39 lit./sec. can be obtained from
2 s cof < high flow N210-120DE
Oil charge time (Tm) = -V—w = 122%‘/960 = 13.45sec acgje:nmatol;:{\'OL ’ e
s A 380 i 8) Next, we shall select the bladder compound meeting
Oil discharge time (Tn) = - -10" = 572 X 10 - the actual service fluid and the service  temperature.
= 0:69nec Specified service temperature : 10~90 C
“ Specified service fluid : Turbine oil

:;zt"; the table showing “N; gas polytropic expo- Then, we shall choose “Nitrile Rubber for high
1 S el 95 temperature application” (Symbol : H).

% ¥ gy s 9) From above 1) ~ 8), following two types of accumu-

4) Next, we shall obtain the oil discharge coefficient(F). latacs Nividien sk et

T (201.033\7% _ HN2IOBUD . .o .. .t . . 4 pieces or
R e 151,08 ~ 01358 HN210-120DE 1+ 1% + o § 00 4 Kn oo a 2 pieces
a;‘,; ; 201.033 But, as the final selection, the accumulator installa-
151.033 tion space, cost, etc. must be taken into consideration

- 13
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New Corona Series Accumulators

e ol 3, r:.x'v,r';! XX
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Klongton.
“Model == T N210—=+D =~ N350—+sD_ = New Corona Accumuliges Motie} Noa
Marx‘i‘.inum’ e i 0 S Foli e e » N210-10D
“','°,.,..",2 = 210 kg/cm | 350 kg/em —[ T—With Dynac Valve
:g‘d;onsgﬂrc‘ 4 315 kg/cm? 4 525 kg/em?® Nominal Capacity: 10 lit. (=)
: 3 90% of min. working Max. working pressure: 210 kg{cmz
y 4 Vertical pressure at highest. New Corona Series {erg)
Allowable { installation 25% of max. working Bladder Compound
gas charging pressure at lowest.
pressure range 85% of min. wokring
Horizontal pressure at highest. ,
i installation 35% of max. working |
%7 pressure at lowest.
Alfowable oil o :
flow infout s iD 4D 2 lit/sec J]
;",;,‘,:;’;:f’ i 5D~10D  5lit/sec j
< | L
A . <[
<‘ . .3
! ; =
E LEJ__] ._cJE_I
‘ : e
| N210-01D N210-03 ~ 07D N=ss—-1~4D N##+—5~ 10D
|
" Hem  Gas Volume Weight L0 lDomensn9ns e » 3
Model lit. kg A mm Bmm =  ¢Cmm ¢Dmm THAE -3 8
L L T , ] : Y e i s R B
i { {
: ; i R 3/8
!N210—01D ; 0.1 1.3 1275 - - i 68.5 NPT 3/8
) f G 38
03D | 03 5o A i
: P 35 1] 198 46 f 82 R 3/a
05D : 05 5 | 267 - 46 [i282 NPT 3/4
| . 07D . 0.7 55 | 33 - 8. 4. 8 %
253D i 1 | { 298 — 61 ! 114.3
25D 25 13 | 409 - 61 | 1398
4D 4 1% 4 s - 61 | 1398 M42 x 2
- . NPT 1 1/4
5D 5 27 | 482 45 57 | 190.7 G 11/4
6.3D i 6.3 30 547 45 57 I 190.7
10D 10 39 3 m 45 57 | 1907
N350— 1D 1 12 | 20 = 66 | 127
2.5D ¢ 25 20 436 =" 66 153.7 .M42 x 2
= x /1 5/8-12UN
4D i < . 30 ?72 - 66 o dB3T G 1 1/4
5D s S 35 507 57 67 - Lioed ]
6.3D 6.3 40 572 57 57 I :216.3 i M42/x 2
AR NS UAIS YIRS ARy & i + 1 5/8-12UN
10D 10 50 742 5_7 57_ a8 216 3 G TN



Model N150—++D -~ N210—+sD ~  N350—++D -
Maximum ]
working 150 kg/cm? | 210 kg/cm? 350 kg/cm?
pressure - ’
d tic - |
iy cim ol ~  2Bkgem? | 31Bkglem’ | 52kg/em? |
PR J i -90% of min. working
1 Vertical [ pressure at highest. ,
installation | 25% of max. working b
Allowable 2 pressure at lowest. | 2
gas charging ] ‘ 85% of min. working | ‘
pressure range ! Horizontal | pressure at highest. f A
installation | 35% of max. working ¥ A
, | pressure at lowest. < V
sllowa?le oil s 20D ~ 60D 10 lit/sec A
ow in/out s :
vhen yertita | 120D 15 Ift/sec
nstallation - : _ { 160D 20 lit/sec
ew Corona Accumulators Model No.:
N 210-50 D =
-EWith Dynac Valve
Nominal Capacity: 50 lit, (#*)
Max. working pressure: 210 kg/em? (= » )
New Corona Series
Bladder Compound
\ Ness —20 ~ 160D
g .~ Mem Gas Volume Weight ~ ; ) Dimensions |
Model R lit. kg Amm_ . Bmm $C mm ¢D mm E
'N150-20D | 20 67 789 70 77 267.4
30D - 30 87 1,034 70 77 267.4 M60 x 2
40D 40 110 1,249 70 77 2674 NPT 2
50D : 50 140 1,57 70 77 267.4 G 2
60D 60 150 1,709 70 77 267.4
- M75:x2 *
120D 120 270 1,930 83 92,5 355.6 NPT 2 1/2
: e G 212
s M90 x 2
160D = 160 370 2,025 103 11 406.4 NPT 3
" ; G -3
N210-20D | 20 | 85 789 70 77 267.4
30D - 30 - - 118 1,034 70 77 267.4 M60 x 2
40D 40 140 1,249 70 77 |  267.4 NPT 2
50D 50 180 1,571 70 77 . 2674 Q. -2
60D 60 g 190 1,709 70 77 | 2674
| | 3 M75 x 2
120D 120 ﬁ 360 1,930 83 925 | #3556 NPT 2 1/2
| i G 21/2
! | M90 x 2
160D 160 | 490 2,025 103 1 1_ | 406.4 NPT 3
i | 8.3
N350—20D 20 [ 135 802 80 77 | 2985
30D 30 88 1,047 80 77 | 298.5 M60 x 2
40D 40 230 | 1,262 80 77 f 298 5 G -2
50D 50 | 300 19711598415 8001 2R 298 5 i 2 3/8-12UN
60D 60 | 326 -of, 422 | 8D _iu §REET . ons 5 © oy o ]

15
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e : gk
Accumulator Sizing Program for Ener@&e@g‘gég icatitn

['2&': 2
trg Cp,,

- : 29/1%-1s o
DateBehine Vs s y 2 T B5i-55
: : 3 = b aipe F"
ustomer Name Nes. : “nong
\ddress
;Type of Application:
(System Name)
Oil temperature e 0 Determining bladder material
Type of oil (refer to page 10 and 11)
Note: Inall calculations, the absolute pressure shall be used. (The absolute pressure = gauge pressure + 1.033 kg/cm?.)
i Required oil volume .
we discharged from accumulator Y= e
5 2 | Max. working pressure Ps | kg/cm®.abs. Ps £ 4 xP
ES . : 2 P: is to be decided taking pressure loss (4P) into
g Min. working pressure P: |kg/cm*.abs. conalderstion
3 g Gas charging pressure P: | kg/cm?.abs. P, =Pz x08 ~ 0.9
Qil charge time Tm sec. Time necessary to charge Vw into the accumulator
Oil discharge time Tn sec. Time necessary to discharge Vw from the accumulatc
: ] When e = (P:1+ P2) > 0.9, bladder life will be
Gas charging pressure ratio e - o et
. ; The higher we take a = Ps + Pz ; the larger oil
EERgng pressure ratio » Ry discharge amount we can obtain.
Mean circuit pressure of 2 £ 3
g S Raulhtor Px kg/em* abs. Pi=—(P) + P:) +%2
§ Polytropic exponent at Intersectional point from Tm and Px given by the
- 3 . m -
2 oil charge time table of N gas polytropic exponents.”
2 Polytropic exponent at Intersectional point from Tn and Px given by the
8 n 2%
= oil discharge time table of N, gas polytropic exponents.”®
‘% Accumulator gross efficiency | 7 — 0.95 -
Oil discharge coefficient F - Given from following formula.
Accumulator gas capacity Vi lit. Given from following formula.
£ Q =Vw + Tm or Tn. Either standard type or
Max. required : b 3
ol fhw in/out spded Q lit./sec. hngh.f!ow‘type shall be selected referring catalogue
: specification.
FORMULA * refer to page 12
1
1
e 8- 1 ( A’ - ¥ z Vw ( )
» R 1 AR - F Y )+ 0.95 - ( )
am r—_y .
( )
Selected accumulator model Q'ty U INC )= )( ) Fittings gjg#.f,eg' ( ) O Flange ( = )
Inspection certificate The Japan Boiler Association AR
_required by the customer ASME-TUV (Others )

NIPPON ACCUMULATOR CO., LTD. Sales Engineering Section will be happy to review your accumulator requirements with

any special accumulator manufacturing codes or specifications.
We will review your specific requirements in detail to provide you with the most suitable and economical accumulator.

@ NACOL

NIPPONACCUMULATOR CO., LTD. 2
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