elling the Hydra-CeT

The purnp buyer faces a bewilderment of possibilities when it comes 1o choosing between
e g Ly e zmaj amotier, S0 whern your puree's operating concept m WATEgAe STy
—1 the others, bringing it to the buyer ' attention can baer i hine W',E;r' o kasi, Warmer's
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ra-Cell is a case in point - Efs:
iaphragr desigr, patented by Wanner Engineering. Wichae! Cotter spoke to Dennis

Heath, managing director of Wanner inte 9”6’;::»1'3:6#5’1-3'&-5*5&?, alyout the origing of the pumg, alwout
its latest capabilities, and 2 ﬁ,'w’,w,a’ the ongoing process of introducing such a design to

the marketplace. The key, he believes, lies sitnply in compmunicating the potential of

the product.
Explain the background behind  was his son, Bill — who trained as a
Wanner Internationat lawyer — rthar saw the comunercial
We're owned by a private American potential in the idea.
company run by Bill Wanner. [lis
tuther, who's now deceased, was the  They starced wich the Size 10 model,
inventor of the ydra-Cell, around  (flow up to 10 US gpm! then
1975, He had a reputation as an extended w0 other  sizes,  and
innovator, a scientist, with variouws  evenrually developed a full ranee of
patents in orther arcas. e was  products all based sround the original
looking for a sealless pump that could  hydraulic cell. As the design’s been
deliver some pressure and could  enhanced, so the patents have been
handle some particulate comtent.  updated.  So,  although  we're 2
He'd got a tew applications in mind - relatively voung business, this process

- one was the car wash business,  of ongoing innovarion gives us the
another was reverse osmosis. e chance to grow, Fhe Hydra-Cell G35. Its five-diaphragm

il couldn’t find & pumnp anywhere, so he A e turher i . .

pressure capability i
designed one und patented the  Around 1985, the Wanner Inter-
central idea — the Hydra-Cell. But he  national operation  was set up.  vening  fifreen  vears,  we've
wasn't the entreprencur type, so he  The idea was thar we then start  established close parrnerships with
simply produced a pump to solve his  looking at international discriburion  distributors in all the main European
parricular rechnical problem. Bur it throughout Europe. In che inter-  counrrics. We're now in a programme
The operating principles of Wanner's Hydra-Cell pump. to push the business further east, into
—— Central Europe, the Middle East and
1 Drive shaft. - India. Tt's oa process of  close

2 Cam with Timken roller bearings. - collaboration with these partners,

3 Wide choice of materials available for the pumping head. becuuse we don't sell a “catalosue

Vi L .chanis 1] L i ] 3 : ¥ 1 -
4 Drive mechunism submerging in oil bath product” — it needs to ke righr for the
5 (il filled pistons. J
6, 7 Wide choice ol materials for
diaphragms, and valve asscmblies.

application.

Ower the years, and particularly from
d) 1998, Bill Wanner has made signif-

icant investment in the production
plant in Minneapaolis, and in che
product development program. We're
now looking ar developing another
family of pumps, bused on the latest
improvements in the Hydra-Cell des-
ign. We'd expect to see those in priod-
uction within 3 to 9 vears, bur this
year, in facr, we've come our with

a moditied version which allows us

o at least double rhe achievable

Pressure.



What's your working relation-
ship with distributors?

While we're very enthusiastic about
rake a

our product, we  almost

pessimistic view of the pump when
we ralk to our distributors about
applicarions. We say “Be careful about
that, warch for this, but look for the
many specific areas where the pump
fits well. Onee you stray too far from
thase, the customer — as with any mis-
specified pump - may experience
problems.” We need to make rhem
This alse gives them

aware of it

g

confidence, hecause we're heing open
akout the most suitable applications,
we're ar all

Lifld cautious where

doubtful.

The abrasive characteristics of this

pumnp, for example, are good, because
it’s u sealless design. There arc,
hewever, certain things you have
warch our for — the type of liquid, the
parricle size, the marerials, the pump
speed, how vou feed the liquid into
the pump etc. We oo through all these
points with the disoributor, so thar
when they do sell it into the abrasive
market, they position the pump
that  the

correctly, and  ensure

installarion  does  justice 10 the

porential of the pump.

How is the strength of sterling
affecting the business?

What we're finding is that it not so
Our

distriburors are perfectly capable of

bad when its a one-off sale.

putting  different  pump  systems
wgether, involving the pump, 4 maotor
and a flow or speed controller, and

When

large

perhaps  a  feeding  unit,

customers  are  buying  in
quantities, marging are righrer and
unfavourable exchunge rates exerr

EXIra pressure.

If vou deal with any other European

country, you're facing up o a 2

increase in the srerling exchange race

over the last 2 vears. So we have w
scrutinize our margins, and consider
ways of perhaps delivering seraight
the U.S. We can

dollars, but unfortunarely the dollar

from quote in
has tracked the pound’s value rise
quite closely. So ves, its becoming
more of 4 problem. Having said cha,

there are many industries where the

pump  firs  beautifully into their

]_"c‘-'._']LIET"c‘.lﬂC]"xES‘ E:lll\_l CUstomers  arc

o

happy ro pay the price for th

enhanced performance.
How Hydra-Cell
pumps operate

The unique positive-displacement
Hydra-Cell pumps operate using the

¢ (ref, Fisure 1)

tollowing princip

The drive shafr (1) is rigidly held in
the pump housing by a Larze Timken
tapered roller bearing (2) at the rear
of the shatr and a smaller Tunken
bearing ar the front of the shaft.
Sundwiched berween another pair of
luree Timken bearings is a fixed-unyle
wohble plate (4). “The

function of the wobble plate,” says

Cdaln ar

leach, “is ro cranslate the rorary
As the

drive shalt rurns, the wobble place

motion inte linear motion.”

moves, oscillaring forward and back.
This complete pumping mechanism is

submerged in a lubricating o1l barh,

The three Hydra-Cell pistons (5) arc
alternately displaced by the wobble
plare. The pistons are filled with wil
on their rearward srrake, A ball check
valve 1 the battom of cach piston
ensures thut the Hydra-Cells remain
full of o1l on their forward scroke. The
il held in the Hydra-Cell pressurises
the back side of the diaphragms (6}
and causes them ra flex forward and
hack as the wobhble plate moves, thus

providing the pumping action.

trouble-fres
Hydra-Cell

hydraulically balances rhe diaphragm

To  provide  lang
digphragm life, the

aver the pump's complere pressure
range. The Jdiaphragm acrually taces
only a 2 psi pressure differential no
marter what pressure fluid is heing
delivered, “People ask us”
Heath, '

high pressures? And of course ir

noes

CHow does rhar deliver such

doesn't. [ts just a barrier hetween the

system fluid and our hydraulic Liguid.”

Each diaphragm has its own pumping
chamber which contains an inler and
outler  self-aligning  check  valve
assembly (7). As the diaphragms
rerract, fluid enters the pump through

a common inlet and passes through

Liguid
i

Sliding systam -

Piston

Liguid

Liguid O

Rotating systam

Liquid
il

Sliding system

Liquid

Three fundamentally different fluid transfer princples

one of the inlet check valves. On the
forward stroke, the diaphragm forces
this fluid our the discharge check

valve and through the manifolded

&
=
=]
L
A% Q
a+ ;
70 bar
e .
E Other positive—
displacement
pumps
; 1
T Pressure Bar
..... .

Pressure increases have little effect on
the flow of the Hydra-Cell.



Pump housing

Exploded view of the pump construction.

GPM (I'min)

48 (174)
44 (187)
42 {159)
40 {151)
38 (124)
35 {138)
34 (128
3212

common curler. The diaphragms,

cqually spaced 1202 from une unother,

aperate  sequentially  te provide

constant, virtually pulse-free flow of

liquid.

The pumps arce very efficient (rypical

is ar or above &0
efficiency) and can bhe driven (helr,

gear, or Jircet) by eleciric, air, or

hydraulic motors. This allows system

designers tlexibiliry in selecting drives
for  their The

machines. high

Typical performance curve.

i e 10

o |

30114} -

28 (108}

14 (53)
12 {45)
10 (38)

& {30

5 (23)

4 {15) |
2(8) |

]

Small A flow

200 psi (14 bar)
500 psi (34 bar)
— 1200 psi (83 bar)

100 200 800 200 500 600 700 800S00

RPM

Valve plate

efficiency offers substantial enerey
savings o users over comparable
pumps. The pumps are availsble in
tlow rares from 0.2 to 38 gpm (1 w

ssures from

144 [/min) ar discharge pre
30t 2463 paig (2 ta 170 har).

The pump does not have rroublesome
cups, packines, or seals — which in
conventional pumps can fuil unless
tine filtration svscems are installed on

rthe inler side,

The design is nor simply limited to a
three-cell upproach. One pump in the
H\L

maodel

a-Cell lime, for example, the

33, incorporares  five

diaphragms  instead of the ariginal

rriplex design. This enables the (G35
ro produce higher flow and pressure
capabilities in an extremely compacr
size, und to produce parricularly
swwoth flows, This climinares the
need tor pulsation dampening devices,
and also reduces adverse shock and

loads on svstem components

The slurry duty
variation

A problem  in some  indusrries
has been how to pump extreme-
ly abrasive materials — for example
alumina, silica, lime slurry and glazes
— while aveiding rupid pump wear.
Customers require improved abra-
resisrance Wanner's

sion UVET

standard  ‘abrasive  dury’  pump

Manifold

{ceramic valve and seat). With the
recently developed slurry dury pump,
Wanner hopes to add to its reputation
as a manufacturer of pumps that
can handle such applications. The
contpany recommends it for pump-
ing applications thar require extra
abrasion resistance. Weur problems
are eliminated by a design that
combines the proven Hydre-Cell
concept with new purpose-desiyn-
ed valves in a wear-resistant punp

head.

[n the slurry duty pump, an imporran
feature is the elimination of relative
movement between valve assembly
components. A crush seal pre-loads

the valve assembly, while a valve scar

O-ring ensures the sroove is 100%
filled. Polyvurethane wear washers are
rositioned at the spring ends. A hard
valve “poppet” seals acainst the
relatively soft, elastic valve seat. The
seat “whsorhs” and “releases” abrasive
particles, while the large scaling
surface

ensurcs  reliability and

minimizes stresses. Note thar all the

valve components {not just the valve

and  sear) are eritical o valve
reliability in handling ubrasive shurry

mixrures.

Wanner has already hind 2 number of
successes with this novel approsch.
Jne leading operutor of wasre-

ro-energy  Incincration plants uscs



Ceramic slip presents an extremely

abrasive pumping challenge.

Hydra-Cell pump
applications include
Agriculture (e.g. crop spraying)
Ceramics (abrasive liquids)

Desulphurisation
Equipment cleaning

Industrial component degreasing

Machine tools (high pressure coolant)

Mechanical seal flushing

The latest Hydra-Cell pump,

the Madel
GO04, works at pressures up to 170 bar.

Construction industry (e.g. trenchless technology)

Reverse osmosis {(membrane technlogy)

Spray drying
Steam generators
Tree/plant spraying
Urethane foam production

Waste products handling

lime slurry and warer for flue g

desulphurisarion  and  cooling  of
i ]

cmissions in rheir stack scrubbers.

The &

caused rapid erosion in the pro-

comcantration of lime slurry

gressing caviry pump originally fitted
— shorrening the lives of the pump
roror and stator and generating high
maintenance costs. Looking for a
berter altermative, the plant operators
installed the Hydra-Cell slurry Jury
pump. Process efficiency went up
because they were able to increase
1 o 20%

ime concentration (rom 3

bur vearly repair costs went down.

Royal

pump

Tableware  munufacrurers,

Doulton,  substantially o
maintenance costs and servicing time
alter a Hydra-Cell abrasion resisrant
pump  replaced  a larger, more
expensive unil on g sprav dryine
plant. Delivering ceramic slip (liquid
clay mix) ar pressure to the spray dry
nozzles, the Wanner pump mer
crirical requirements tor reliahility
and consistency and can be serviced
on site, with lower parts costs and
reduced  downume.  Moreover,
apparently its smoother performance,
with less pulsation |, has eliminared
the unwelcome  build-up of slip

material on the spray nozzles.

How does the diaphragm life in
the Hydra-Cell pump compare to
conventionally actuated pumps?
If you tuke the perfect situation,
which of course there never is, these
The

diaphrasms are hydraulically balanced

units  can tun  mdefinitely
and desivned with a convolution
which enables them o flex wirh
virtually no stress or strain. So it
designed for very long life, even at

desion speeds of over 1000 rpm.

What abouti efficiency?
Le's verv good. From the torque power
iy, to the fluid power our, we get over
80%. That means motor sizes can be
smaller than those used by our
competitors. We've got an application
right now in Sweden, where our
distriburor there sold onc of our bigger
pumps into a paper mill. They'd
rraditionally been wsing mulristage
cenrrifugal putips for vears. They've
calculated  that on

IO CIIETEY

consumprion alone, they're paying

back the cast of the installation in less
than 12 months.

What are the technologies that
compete with the Hydra-Cell?

All the pump tvpes thar vou'd imagine
— peristaltics, gear pumps, progressive

tv pumps, air-operated disphrasm

GVl

PuImps, piSon pumps, vane pumps and

centrifugal pumps, Whar we're saving
is that where other pumps may not be
suitable hecause they've got certain
limitations, we've found suceessful
There

characterisrics with the Hydra-Cell,

applications, lot of

are o

which in the right combinarion have

ssfully replaced all of the ahove,

One of our serengehs, borh in the US

and around the world, {5 in the

machining and erinding industy, e

has heen discovered over the past few

ve that, bv using high pressure

o

coolant in machining and erinding
operations, productivity  can  be
increased dramarically. Speeds and
feeds can he doubled and more in
some cases. The high pressure coolane
is recveled. Energy efficient Hydra-
Cell pumps can pump this recyeled
coolant with minimal filerarion. The
gear, centrifugal and screw pumps

traditionally used have cups. packings

or seals and close running tolerances
which require fileration down 1o Jess
than 3 micron an  expensive
fileration process. The Hvdra-Cell
pumps can pump tluids with paricles

up to 500 micron with no loss of
efficiency! High pressure recycled
withour and

coolant expensive

problematic fine filcration.

As it's quite an unusual product,
there must be a process of
educating the customer as to iis
advantages?

We may call up a customer and they
say “Oh, I needed an air-operated
PUIIP, OF A gear puinp, ot 4 centrifugal
They

understand what the Hydra-Cell s

pumy.” may  nol even

Intreducing them to the benefis s
ane of our main activitics, E

ConTacT

Wanner International Ltd, Grange
Court, Grange Road, Tongham, Surrey
GU10 1DW, UK. Tel. +44 1252 781234,
Fax: +44 1252 781235

Email: dheath@wannerint.com
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