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U2000 - Variable Flow Vane Pumps
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VARIABLE FLOW VANE PUMPS

LUBRICANTS BLENDING

BASE OIL TRANSFER

SHEAR SENSITIVE ADDITIVES
TANK RECIRCULATION BLENDING
BLENDED OIL TRANSFER

GREASE

TRUCK LOADING

BARGE LOADING

DRUM FILLING

iy

L2000 Pump with Gas Loaded Constant Pressure
Control pumping Lube Oil to drum filling
machine.

BOTTLE/CAN FILLING MACHINES

Liquid products ranging in viscosities from 30 ssu to 350,000 ssu are handled with a U2000 vane pump,
with mechanical seals used for most applications.

m Standard pumps - heavy duly industrial
The U2000 standard pumps are built of 5.G. iron (ductile iron) or steel case construction according to clients
preference, and can be fitted with integral relief valve, and heating jackets as necessary for the duty.

B APl 676, and other specifications
The U2000 Pumps can be supplied in accordance with the requirements of AP| 676. Other international
pump standards, or client specific requirements can be accommodated,

B Unitisation

Fumps can be supplied as bareshaft or fully assembled with driver on a baseplate (APl or Industrial
design), with spacer or non-spacer coupling, and non-spark guard,

BITUMEN & ASPHALT

TANK TO TANK TRANSFER

IN-LINE BLENDING
TRUCK LOADING
BARGE LOADING
DRUM FILLING
BITUMEN EMULSION
CRIMULSION

L2000 with Electro Prneumatic actuator flow STANDARD CONSTRUCTION UP TO 570°F

control including heat shield for Hot Bitumen
transter duty,

The Plenty rotary vane pump is able to perform continuous pumping during temperature changes
where centrifugal pumps normally fail. For applications up to 390°F it is normal to use an internal
bearing pump with only 1 mechanical seal. (2 seals on higher temp external bearing pumps).



.

VISCOUS FLUIDS

POLYMERS

RESINS

ADHESIVES

HEAVY FURMACE CILS
MOLASSES*®

EDIBLE OILS
VARNISH

INKS

m DISTILLATE FUELS

i El ;
U2000 with Electro Actuator Flow control *Far massecuite duly, see Magmo Pump Range

Viscous fluids up to 350,000 ssu are handled with a standard pump, and viscosities in excess of 2,000,000
ssu with a factory modified pump and sealing arrangement.

B Non standard pumps
The U2000 pump design can be factory modified for extremely viscous, or arduous refinery, applications.
Materials of construction are selected according to the fluid nature.
W Specialist Sealing
Special sealing options are available including single, double and tandem arrangements, in component or
cartridge configuration.

) B Sealless Magnetic Drive

When single or double mechanical seals are not able to provide a safe seal arrangement then a U2000 pump
with magnetic drive should be selected.

CHEMICAL

FATTY ACIDS

VISCOUS CHEMICAL ADDITIVES
ACETATE DOPE

VISCOSE

POLYMERS

RESINS

SOAPS / SOAP STOCKS

POLYOLS

Fixed capacity U2000 Pump with high torque Magnelic Drive
j tor hazardous chemical transfer,

Materials of construction range from basic Cast Iron [ Steel, to NI-Resist, Bronze and Stainless Steel
Alloys, to ensure compatibility with the fluid to be pumped.
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VARIABLE FLOW VANE PUMPS

WHY CHOOSE THE U20007

Energy costs are increasing and will become an even
greater burden to the profitability of your company.

Refer to the graph and see how the U2000 pump
with its varable flow capability can reduce your energy
costs.

The V2000 can vary its flow infinitely between zero
and 1009 flow. As power absorbed is pro-rata to
flow, it can be seen that reducing flow will reduce
the hydraulic horsepower.

A conventional positive displacement pump can only
vary its flow between zero and 100% by means of
spillback of excess flow. As the percentage of flow
bypassed increases the hydraulic horsepower
increases as a result of pressure accumulation from
the spillback valve or relief valve, and return pipework.

m POWER SAVINGS OF UP TO 1209, CAN BE
ACHIEVED AT REDUCED FLOWS.

m PUMPS THAT HAVE A REGULAR INTERMITTENT
DEMAND CAN ACTUALLY PAY BACK THEIR
INITIAL CAPITAL COST AND RETURN A PROFIT
FROM ENERGY SAVINGS.

CONVENTIONAL POSITIVE
DISPLACEMENT PUMP

% POWER
]
!.-.—...-
|

VARIABLE FLOW
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MANUAL CONTROL PUMPS

Manuasl conbrol pusmps have Useir mngr Dodies

connacted 1o 8 hand whee! via the conlidl spindls ?1-
Flow control belween Eerd and mfsmum i3

pchaeved by rolafng the hand wheel which

chonges the position of the inner Dodies sllering ths
ecoentricidy of the rolors to The £hall, thareby
changing the flow rate, The hand wheel ks equipped
wilhy @i incecalor calibialed in %, scceninicily IO
facililale sasy setting wilhin 19 accuracy, Flow

can alko be reverded and conlrolled batwesn Ieny
and maximium in (e feverce direcbon

Advanlages

m  Flow conlrel and reversal is achewid al constant
shafl speed and dirsction of rolatson, This means
that thare 1 no need for costly variable spesd gear
boses or flow control valves Thal would be
necessary in systems fot inoorparating Planty
manual costrol pumps, Thie Zero How posibion
miemms thatl Ve whole systerm can be nterrupted
whils! thar prrmip is running

Inboard Pump

Baarngs oparate in Muid being pumped
Suitable for all lubricating liguids.

Avallabia in iron or stésl castings.

Fittsd with machanscs| wasl and ralist valve.

Machanical seal version shown,
Gland pached and sealless versons
alno available,




CONSTANT PRESSURE CONTROL PUMPS

CPC A & pileniid misehaicm el submatically allse (e
eogeniricdy of the rolers i the shal i match (e Sow rate o ihe
pump to that podaibls in The Systsm 1o imeentaen the it prequiss
C.P.C phatiefis Furve Lheir imher bodies comnected 10 the eosirol gesion
wiis FThe bridge. The control pision s enciosed in & oplinder, Gay
PrwsEishe I8 apphind to the 1op ol 1he corbml pistan and the deleary
prédisis of the pump s led bo e underuds of the condral giglos

DOperation

Comisdefung the camplete tyitem ahown nght. The pump s
runrnng ®nd geoducing 5 flow aguival the sysiem dischenme
oresaire 'E The cylinger an og ol IRs pump ey bean chargsd
with o Gas prevsure T, Gan pressurs D and dischargs prediare
' ahbuild ba aqual

I vabew F* i3 comnpielely chened, e control feslon mioves g and i
arranged 19 stop when the pump reaches ifs 2o o condifion
Conwarsaly il the system walve T' i opaned, the diacharge
girdiauirs il Ball and the Savbhgl Ristan W BURRG 26w By tha EBs
previurs incraasivg e i Nlisig Pl

Flow ix comiolind i this example from ihe Systeen Vale PETOH W
T, 1 vadve F* oo partially closed, then discharge gressinm
T willl pige Aoy rine in discharge pressurs will covse @
diflarence im predaure on aither tde of the combral

Peton B, DeCauts (he dachargs presiurs 14 How highe
than the g pressurs. Even 8 very small diflesenl will
crealn o large foece on the underside of the contral praion
', cRuting it o mave upwards, decraziang the scoanticily
af the pumpmg ssemant and e reducing (he pump fiow
wid b discharge

e AL
mE LU §

pressure until bodh gou pressurs T and disehargs
pretture T' a0 egual agasin

Advantages

B 1 can be eeen (AL L L & simpbs mather (0 lectically intérock
sevoral CP.C. conbiofed pumps in seguednce 1o produce an
extremaly Nlexible wyslerm

B Power concumplson ik pro-rsts will capacdy. Coftsguantly
=1tk Iarge pumps comseierahle SANgs can resull

W Hecauss CP.Cw extremsly sentftive and has & ragsd
response, the systemn (Desible hoses eic) s probecied agamsi
HLfgE DAt

W Efrmaates coafly by péiding necessary wilh fasd capacity
pummps and gasociated retum pipewsrh and controliar

B Particubarty in targe inatailations (Le. thip Gunketing) the
uanbity and guality of labour feguired it eonliderally fedhiced

Inboard Pump

Benrings cporate in fuid being pumped
Suitable for all lubricating lquids.

Availabie in iron or steel caslings.

Fitted with machanical seal and reliel valvi,

Mechanical seal version ahawn,
Gland pached and ssalless veralons
g ondinilakda.




REMOTE CONTROL PUMPS

Remocte control pumps have their inner Dodies The control signal can be calibeated 1o fiow rate, inked 1o &
connected to an actuator. The actuator can be elsctro pressure ransdecer to maintain & conatant préddurs or can
mechanical, electro-pneumatic, or praumatic type. Flow match the control pump to process requiremants by masns
control between zero and maximum and reverse between of further signals analysed in 0 signsl comparator. Actuators

maximurn snd rere i achisved by the actuator recelving
a signal fom an external ¥ource and moving accordingfy
Mawerment of The actuator chenges the position of the
infer bodies. dllerng Ihe eccentricity of the rotors 1o the
thatl. theraby changing the Mow rale.

can be fitted with manual over-ride (o give the sxirs
advantages aof the manual control pumps described above

Advantages

m  Aemold contood i achieved withoul the need lor
oty remole conlned vinable speed goarbares or
flow control valves and spill back systems

| Zerd flow s achieved withoul slopping the pump
B Additional limit swiches attached to the contral spindle

can automalically start and stop the pump as the process
(11051

Inboard Pump

Banrings cperate in luid being pumped
Suitnble for all lubricating liquids.

Avmilabie in iron or steel castings.

Fithed with machanical seal and reliel valve,

Mechanical seal varslon ahawn
Gland packed and s#alléss versons
5o awmlabie
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FIXED CAPACITY PUMPS

Pumgs can be supplied i a fixed How form with
the addition of the fizod Mow cover

The bridge block s secured 1o the body centre
mece, which in turn lecks the inner bodees in the
full flow pasdtian

m Az the pump is basically the same as tha variable
flow pump a fixed copacity purmnp can ba installed to
begin with and then converied to varinble flow at &
later dale if it is found necessary.

Inboard Pump

Bta.rlr.p. operate in lfuid being pumped
Surtnble for oll lubricating lguids

Availabla in iron or steel caslings.

Fitled with mechanical seal and feliel valve,

Mechanical $eal varsion shown.
Gland packed and saalless varsians
250 avnilabby




MANUAL CONTROL PUMPS

Manusl contral purmps have thair inner bodeses
eonnected o a hand wheel v the control Sgeindke
Frow control between rero and muxirmuam s
achieved by rotating the hand whesl which
changes the positken of the inner bodies slterng the
egcenificily of the rolss to the shafl, thareby
changing the flow rate. The hand wheel s equipped
with an indicator calibrated in % egcentricily to
tmciletate easy sulting within 15 accuracy. Flow
cmn alen be reversed and conlrolled Delesan padd
arvd midxirmurm i Lhe feverie direcin

Advanlages

m  Flow control and reversal ks pchieved at constant
shaft speod and direction of rotation. This maans
that th&re i+ no nesd for costly vanable speed gear
bawes ar flow cantral valves that would be
AecELuary in systams nol incorporating Planty
minnual controd pumps. The zera fow position
mienns that the whole system can be inferrugtod
whiilst the pump 4 running.

Outhoard Pump

Baarings ara teparated from the madiam
Beedng pumped,

Suitable for bow lubricity lguids.
Awpslable in ran, staéel, stainlass stasl

ar bronze castings

Willy or without haating jachats.

Gland packed, or mechanical sasl Gland pecked versin show,

Fitted wilh a relial valve, Mechanicel seal version also avallable



CONSTANT PRESSURE CONTROL PUMPS

C.C i A pabenied maChanm wiich aulomabcally albers 1ha
wecandricily of i robors b the thatl to match the flow rate of the
purmp o thai possble in the Yysbem fa maintsin (he el preswun
C.PC. pumps have thelr inmer Doders connected 1o the conbiol maton
win the e The condrol pislon S encloted o a cplinder. Oas
pressare is sppbed fo ke top of the oontrol peston and the debvery
prassare ef ihe pump is fed 1o 1he undarside of tha conlred petan

Cperation

Considering ihe compbeie mystem vhown right. The pump i
runhing End producing & fiow sgainst the wystam dischargs
pruisune T The cylinder on 160 of the pump has been charged
wilh & [has pressuse 'TF, Gas presssre ‘D end dischargn pressure
T should be soual

11 walve 7* i complataly closad, the contrel pavtan movet wp and [
arrmyped b o when B purmsp resches ibe Tero Hoie conditun
Corverssly if the sysiem valve 'F med, the discharge

pewssure will foll ard the control pasion is pushed down by the gas
prEttune increasing the pumg fiow rate

Qutboard Pump

Bearings are separated lrom the médium
being pumped.

Suitable for low lubricity liquids,
Availabie in iron, steel, stainlesy steel

of bronze castings.

With or without heating jecketa.

Gland pecked, or mechanical seal,

Fitted with & relief valve.

Flerm e controtied an by enaemple from The Spylem Yalve
T, I valye T in partiaily closed, then discharge pressurs
£ will reek, Ary rite in deichange prestsres will Cauwe &
diflerenos n pressees sn silfer siie of the controd
pivton'B’, beceuse the discharge pressure i now higher
than the gas presture, Cven a very amall differential will
& large Torce on (e underside of The canired pivion
W, caursing it En mivie pwards. decreasing ihe sccenbicy
of ihe pumping stement and thus reducing the pump fios
rile. This reduction i e rate will lowes e deicharge
st wnlil Bath gas prevaurs "1 and dmchange
prassare E are squal again

TN W

[re )
PRELRINE TY

EYUTEN WALVE P

Advaniages

W (i can B 3860 thal A & 8 simpls maitter 1o electrically imberiock
wovnrsl CPC. controlled pumpe in sagquéncs to prooucs an
mxtramely Nevikie system.

B Power cansumplion s pro-rata with capacity, Consequently
wilh large puimps conuderalide savings can retall

m Becavse C.P.C. i sxtremely sensitere and has a ragid
Fedporte, 1he system (feobla hodad #1C) 8 profacthd Aganes
TR prelsures

B Ebiwnates ooilly by pakiang necelssry with fioed Capacily
s and associalid Felurn pepesnarh and conlrodsn

B Panticulaty inlarge indtaliations (L& shep bunkering) the
quantity and geiahly ol kabour reguired i contideralily reduced

Gland packed version shiw,
Mechanscal seal version algo available
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REMOTE CONTROL PUMPS

Remote contral pumps have [helr inner bodies The contral signal can be calibrated 1o ow rate, inked to a
connected o an acluator. The actuator can be electro prezsura trantducer to maintain & constant pressure or can
metianical, eloctro pnoumatic. or pnoumatic type. Flow mateh the contnol pump to process requiremeants by means
contred belween zero and madmom and reverse befween of furthar signals analysed in a signal comparalor. Acluators

maximum and zero s schigvad by the actualor recsiving
o signnl from an external Lource and maving accordingly
Movameant of the sctuslor changes tha position of the
inner bodias, altering the eccentncily of the rolors 1o the
shatt, thereby changing the low rale.

can be fHitted wilh manual over-ride to give the extra
wdwantages of the manual control pumps described above

L& ]

Advantages

m HAemole conirol is achieved without the need for
costly remole controd vansble spasd gearboxes or
flow control valves and spill back gystems

Zero flow is achieved without s10pping the pump

m Additional limit swilchas attached to the contral spindls
ean automatically start and stop the pump as the process
NS

Qutboard Pump

Bearings are separated from Lhe medium
being pumped.

Suitable for low lubricity liquids,
Availabie in iron, steel, stainlesy steel

of bronze castings.

With or without heating jecketa. k
Gland pecked, or mechanical seal, Glpnd packed version S

Fitted with & ralief valve. Mochamcal Seal vértaon slso availabls



FIXED CAPACITY PUMPS

Pumgs can be supplied ina fixed How form with
the addition of the fized Pow cover

The bridge block s secured 1o the body centre
mEcE, which in turn locks the innet bodees in the
full Now pasdtion

m Az the pump is basically the same as tha variable
Now pump a fized capacity pump can ba installed to
begin with and then converied to variabls flow ab &
later date i1 it is found necessary.

Outboard Pump

Baarings are separated from tha medium
bing pumpad,

Suitable for low lubricity lqukds.
Awpdlable in lran, stesl, stainless steal

or bronge castings.

With or without haating |ackets.

Gland packed, or machanical saal

Fitted with & rédiaf valvia

Packaging - Processing
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Gland packed wirsisn show.
Mechanicel seal versaon also avalable



VARIABLE FLOW VANE PUMPS

U2000 HEAVY DUTY SLIDING VANE PUMP

Standard pump assembly options include: ﬂ

THE ROTATING ASSEMBLY

H biads

INTERNAL OR EXTERMNAL ROLLER
BEARINGS

INTERNAL SLEEVE BEARINGS
MECHANICAL SEAL OR GLAND PACKING

SEAL FLUSH AND/OR QUENCH IF
REQUIRED

SINGLE OR DOUBLE MECHANMI|CAL SEALS.
CARTRIDGE SEALS IF SPECIFIED

CAST AND FABRICATED BASEPLATES,
WITH DRIP RiM AND DRAIN FACILITY IF
REQUIRED

INTERNAL PRESSURE RELIEF VALVE
(EXCLUDED/BLANKED OFF, FOR API 676
SERVICE)

JACKETED CASINGS FOR HIGH
TEMPERATURE DUTIES

HARDEMED ROTATING ASSEMBLY
{NITRIDING) FOR ARDUOUS SERVICES

The unigue rotating assembly consists of eight
working blades made up as two sections set 45
apart, each section consisting af two half biades and
one “H" blade.

The photograph shows only one rotor and the roller )
bearings used on an inboard pump. -



;(_I‘%

Pump Features

Variable control flow rate from

zero to maximum
Fixed speed drive
Comprehensive flow

control availability
Plenty vane technology

Versatile design concept
Robust construction

Double Suction
Slow running

Low m_:isa
High volumetric efficiency

Self draining

Viscous pumping

Mechanical seals

Heating jackets
2000 Series parls
interchangeability
Relief valve

APl 676

& User Benefits

Considerable enargy cost savings at reduced flow rates.
External pressure and flow control systems not required.
Versatile pump utilisation matching pump Now against system demand.

There Is no need to use expensive variable speed drives to achieve variable
flow, or reverse flow.

Manual, Remote Control and Automatic flow controls are available to suit
almost any application. || S e ;

The Plenty pumping principle has less wear and lower maintenance than
conventional vane pump design technology.

Standard pump arrangements suitable for viscosity applications from 30 ssu
to 350,000 ssu (for R%‘?m viscosities, contact F?é?t!rllj.gdl.

Heavy duty bearing arrangements designed for long operational periods
between routine maintenance. i :

Low NPSH required characteristics.

In‘addition to long service life, the slow pumping action has a very low shear
rate, dramatically reducing or even eliminating emulsification of the pumped liquid.

Environmentally acceptable for site npammrs

Low running costs.

Zero retention, avoids cross contamination when installed for multi product
SEryice.. Fii e ' '
Unlike some other vane pumps, the P!an?: vane and blade assembly enables
the pump to operate at high viscosities whilst maintaining high efficiency.

The seal housing is in accordance with the standard dimensions of DIN
24960, and can thd_i-afura accommaodate most brand;-nt-m{ﬂsai-mtﬁ, |

The pump can be fitted with jacketed covers to allow heating by hot oil or
steam. (Electric heat tracing can be used on nof jacketed pumps).

LI2000 pumps use Identical rotors and blades from the G2000 pump range,
offering maximum parts interchangeability. ' T

All U2000 pumps can be fitted with an internal pressure relief valve to
protect the pump from excess pressures. i y

Refinery specifications and client special requiraments can be accommodated.

THE PUMPING PRINCIPLE

Thty Aimden Blates
Ruolar

FIRS TLOW

The eccentricity between the shafl and rotor cause the
chambers between the rotor and blades to vary in size as
the pump rotates. The liquid entering the pump is guided
into the ends of the rotor and then back out through the
discharge port.

There are eight pumping sectors and the illustration shows
how the sector increases and decreases in size during
rotation. Each sector in turn acts in the same manner,
causing the continuous pumping action

Urilike a conventional vane pump the blade tip is not rotating
at high peripheral speeds against a liner (which

could cause a rapid wear to the blade tip). The L2000
blades are gently sliding along a flat inside the rotor,
thus reducing wear and maintaining high volumetric
efficiency.

Variable flow is achieved by changing the eccentricity
between the shaft and the rotor. As the eccentricity is
decreased the vaolume of the chambers decreases thus
lowering the flow rate. When the shaft and rotor are
concentric there is no pumping action, no flow and no
hydraulic horsepower absorbed. Reverse flow can also be
achieved by increasing the sccentricity over the shaft
instead of under the shaft.

This pumping principle has a low shear rate which is important for blending lube oils or pumping shear sensitive fluids such

as oily water mixtures to a separator for example.

*MOTE. The smallest pump model U2000 - 10 (2%) incorporates single suction 4 blade design due to small flow rates and

corresponding compact construct ion.
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APPROXIMATE DIMENSIONS

PUMP SIZE 10 20 | 40 100 250 350 500 | Standard flanges are to ANSI dimensions
SUCTION = 3 | 8 6" 10" 12- 147 | 5.G. IRDON - ANSI 150FF. (
DISCHARGE 2 | a 6" a" 100 12" | STEEL - ANSI 150RF and 3D0RF.

ELECTRC ACTUATOR CONTHOL
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FLOW RANGE

{Fump frame size is nominal design flow in M?/Hr. e.g. G2000-40 is nominally a 40M*/Hr Pump).

LR PO G

CONTROL APPLICATIONS

The process diagrams below show systems which could relate to any industry.

MANUAL CONTROL

Diagram 1.

This represents a system where it may be
necessary to pump inte a process under
varying conditions.

m Biumen Plant residue blowing lower
where llow vanes with production
demand.

B Grease Plant where oll take from
process kettles may be varable

Diagram 2.

This represents a blending system where
the llow of two or more different ligquids
must be controlled to produce different
and products.

m Fiel ol blending at 8 bunkenng
tarminal

@ Lube oil blending

B Bitumen blending.

| Molasses [ waler

Roverse Flow

The revarse flaw feature of Manual Cantral
Pumps means that the same pump can
b used for pumping in both directions

m Loading & offloading from road or
ranl tankers.

B Filling & empltying of day storage tanks

B Line stnpping back to thnk

CONSTANT PRESSURE CONTROL

CPC 15 a flow contral system where the
pump can exactly match flow demand in
the system automatically, whilst
maintaming a constant discharge pressure.

Diagram 1.

This represents three different systems
where product is drawn from storage and
pumpaed lo either filling machines, a tanker
lopding system or the suction of anolher
pump The factar that links each
application is that each system has a
varying. or mtermittent flow demand (Le.
discharge valve opening and closing
against pump)

B Lube ol blender feed pumps where
flow is variable and intermitlent.
Can/Orum filling where llow is on-afl
Road/Ral loading systems where
flow is variable and intermitient
Ships bunkering where flow s
vanable but system pressure must
nol be exceeded.
m Boder tusl feed where demand is
variable

The use of a pumnp wath CPC control in all
cazes ahiminates the need for control valves
& spallback lines

REMOTE CONTROL

Diagram 1.

This represents a system where the flow to
a process s confrolled via leedback from
the process itsell

B Blending systems where pump can be
continually adjusted to maintamn the
optimum bend

] ﬁ-l'l'gf process where production
demand % variable and leedstock
rales musl be adjusled accordingly

B Flow controd Irom discharge pressure
fransducer o ensure max. system
pressure 15 nol exceeded

B Flow control from suchon pressure
transducer lo slimmale cavitation
(i.e. cold starts or variable viscosily
conditions)

W Flow control from suchon pressure
transducer to match llows from down
stream pumps {i.e. ship unioading
where ships pumps can ba differant
SIZes)

Remaote control pumps may also be used n
place of manual control pumps whene he
pump may be in a remote lecation and Dow
rales are to be controlled from a central
contral room

%
o
=
=
o
L
=
<
>
=
o
ot
i
Ll
)
o
-
o
<C
=



