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Introduction
For many years, Hydra-Cell
pumps have been used to
accurately meter, dose and inject
liquids into processes. We have
always been aware of the
precise performance of the
Hydra-Cell concept; the
hydraulically balanced
diaphragm. Many Hydra-Cell
distributors and end users have
been using them in applications
that require accurate dosing or
metered flow with great success.

With this in mind, the R & D
department at Wanner
Engineering was set the task of
conducting a series of tests to
obtain data and verify the
metering performance claims
that users were already making.
We now have hard data to
prove that Hydra-Cell pumps will
produce consistent, continuous
flows that exceed the API 675
performance criteria.

Why should a customer consider
using Hydra-Cell in a metering
application? The reasons may
vary, but there is one overriding
factor that cannot be ignored
and is always of great interest.
The customer can save money.
The greater the flow rates, the
more money can be saved!
This edition of Pumping Matters
highlights how Hydra-Cell can
do this.

Paul Davis

Managing Director

API 675 (a common industry standard)

has been used to define metering and

dosing pumps. This specification was put

together in 1994 and revised in 2000 but

in essence, little has changed since its

inception. API 675 stipulates not only

performance characteristics, but also how

the pump operates mechanically.

Advances in variable frequency drive

(VFD) and control technology, coupled

with the fact that in recent years VFDs

have dropped in price significantly, mean

that the performance criteria of API 675

can now be met very economically but

with pumps which have very different

mechanical operation. Mechanical stroke

adjustment is no longer the only way to

obtain metering performance!!

API 675 stipulates performance in the

three ways... linearity, repeatability and

steady state accuracy. Hydra-Cell pump

performance has been confirmed to meet

all these stipulated requirements.

WHAT
CHARACTERISES
A METERING
PUMP?

API 675 performance characteristics

STEADY STATE ACCURACY
Performance at a set point

For continuous metering, dosing injection and mixing.
Hydra pumps will maintain a precise steady state

accuracy of ±1% or better.

All parameters remain unchanged (NPSH, pressure, temperature etc)
API 675 REF ±1% deviation from set point
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REPEATABILITY
Return to set conditions

Hydra-Cell pumps will always return to ±3%
or better of a set point conditions after deviation.

Q1 = Measured Flow at set point speed 600 rpm
API 675 REF ±3% of Rated Capacity
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Pressure Constant
API 675 REF ±3% of maximum flow over a turndown ratio of 10:1

LINEARITY
Speed/flow rate relationship

For Hydra Cell pumps the relationship between flow rate
and speed is linear within an accuracy of ±3% or better.
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”Economy through technology”
-3% of rated capacity

Pump speed RPH

+3% of rated capacity

Set point

-1% of set-pt

+1% of set-pt

Best fit line

Error band

Flow LPH

-3% of ra
ted ca

pacity

+3% of ra
ted ca

pacity
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Úvod
�erpadla Hydra-Cell jsou 
používána k m��ení, dávkování 
a vst�ikování kapalin do 
výrobních proces�. Vždy jsme si 
byli v�domi d�ležitosti 
p�esného výkonu �erpadel 
z konceptu Hydra-Cell 
s hydraulicky vyváženým 
diagramem. Mnoho distributor� 
a koncových uživatel� s velikým 
úsp�chem využívá �erpadla 
Hydra-Cell v systémech, kde je 
vyžadována p�esnost 
dávkování nebo m��ení 
pr�toku.

S ohledem na tuto skute�nost 
si spole�nost Wanner 
Engineering dala za úkol  
provést �adu test�, p�i 
kterých m�la být zjišt�na 
a ov��ena p�esnost m��ení  
a výkonu �erpadel, která je 
uživateli požadována a 
dosahována. V sou�asnosti 
již máme k dispozici 
výsledky t�chto test�, které 
prokazují, že �erpadla 
Hydra-Cell pracují p�i stálém 
výtlaku s p�esností p�evyšující 
výkonová kritéria API 675.

Kdyby m�l zákazník uvažovat 
o použití �erpadel Hydra-Cell 
v dávkovacích systémech? 
D�vod� je bezesporu více, ale 
je zde jeden podstatný faktor, 
který je vždy v pop�edí zájmu. 
Zákazním m�že ušet�it. �ím 
vyšší pr�toky, tím vyšší úspora. 
Toto vydání p�edstavuje, jakým 
zp�sobem jsou �erpadla Hydra 
Cell toho schopna dosáhnout.

Paul Davis 
Generální �editel

Dávkovací a m��ící �erpadla jsou 

koncipována a charakterizována 

v souladu se standardem API 675 (b�žný 

pr�myslový standard). Tato specifikace 

byla vytvo�ena v roce 1994 

a revidována v roce 2000. Od jejího 

zavedení se však zm�nilo jen málo. 

API 675 stanovuje nejen charakteristiku 

výkonu, ale i mechanické zákonitosti 

provozu �erpadel. Technologické 

pokroky u pohon� �erpadel 

s prom�nlivým výkonem (VFD) 

a ovládacích technologií, spole�n� 

s výrazným poklesem jejich cen 

usnadnily po ekonomické stránce 

napl�ování výkonnostních kritérií podle 

API 675. 

U �erpadel však z�stává velká rozdílnost 

u mechanických provozních funkcí. 

Navíc, nastavení mechanického rázu už 

není jediným zp�sobem, kterým lze 

dosáhnout dávkovacího výkonu.

JAKÉ JSOU 
VLASTNOSTI 
DÁVKOVACÍCH 
�ERPADEL?

API 675 výkonnostní specifikace

STÁLÁ P�ESNOST DÁVKOVÁNÍ 
Stálý výkon podle nastavení 

Pro pr�b�žné m��ení, dávkovací vst�ikování a 
míchání. �erpadla Hydra udržují stálou p�esnost 

provozu s tolerancí max. ±1%.

Všechny parametry z�stávají nezm�n�ny (sací výška, tlak, teplota atd.) 
Odchylka ±1% od nastavené hodnoty dle API 675 REF
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OPAKOVATELNOST 
Návrat k nastaveným hodnotám 

�erpadla Hydra-Cell se po vychýlení vždy 
vrátí k p�vodním nastaveným hodnotám s max. 

tolerancí ±3%.

Q1 = M��ený Pr�tok p�i nastavených otá�kách �erpadla 600 ot/min 
API 675 REF ±3% Nastavené Kapacity
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Konstantní Tlak 
Tolerance ±3% dle API 675 REF p�i maximálním pr�tokovém množství nad 
pom�r uzav�ení 10:1

LINEÁRNÍ ZÁVISLOST 
P�ímá závislost mezi otá�kami a pr�tokem 

U �erpadel Hydra Cell je p�ímá závislost mezi otá�kami 
a pr�to�ným množstvím s maximální tolerancí ±3%.
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”Technologií k ekonomice”
-3% nastavené   
        kapacity

Otá�ky �erpadla ot/min

+3% nastavené kapacity

Nastavená hodnota

-1% od nastavené hodnoty

+1% od nastavené hodnoty

Nejvhodn�jší vytížení 

 Nesprávné zatížení 

 Pr�tok l/hod

-3%  st
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Maximální pr�tok

 rychlost �erpadla po�et otá�ek za min



LOWER INITIAL ACQUISITION COST.
When compared with
traditional metering pumps
the Hydra Cell can save
on initial acquisition costs,
the picture to the right
demonstrates this very
clearly. Both pumps can
produce a maximum flow
of 1500 l/h at 80 bar. The
size comparison shows
how the savings can be
made.

NO NEED FOR PULSATION DAMPERS
Using Hydra-Cell gives the engineer the opportunity to design
a system without including pulsation dampers.

The majority of the Hydra-Cell product range has a pump head
which contains multiple diaphragms. This produces a discharge
with very low pulsation. The chart below compares the
performance of a Hydra-Cell pump with a leading global brand
of metering pump and shows very clearly the low pulsation
advantage of Hydra-Cell pumps.

Cost savings are made when the system is installed and continue
throughout the life of the system, as there are no damper
maintenance costs!

This expensive material is 3 to 4 times more expensive than many
elastomeric diaphragm materials.

Hydra-Cell Metering Solutions now give the customer a choice of
less expensive diaphragms with a wider process window and
extremely long diaphragm life.
These include: i. Viton  ii. Buna  iii. EPDMi  iv. Neoprene. Teflon is
also available if required.

COST SAVINGS DUE TO FLEXIBILITY
Although a metering pump is usually specified for a particular
application, in order to save costs, Plant Engineers will invariably
try to reuse the pump if and when its initial duty finishes.

With the simple addition of a gearbox a single Hydre-Cell pump
can cover a wide range of flows. To achieve this same effect with
a traditional metering pump it is necessary to purchase new plungers
and metering heads. A Hydra-Cell metering solution using a G10
pump could cover a range of flows from 17 lph to 1740 lph.

LOW LIFE CYCLE COSTS
When compared to most other pump technologies the life cycle
cost of a Hydra-Cell pump is lower. In a detailed study of the life
cycle costs of a variety of pumps, carried out by
Dr.-Ing. Friedrich-Wilhelm Hennecke, former manager Engineering
Pumps and Motors at BASF, his overwhelming conclusion was:
“Hydra-Cell is the most economic pump in the considered range.“
(data available on request)

NO NEED FOR
MULTIPLEXING TO
ACHIEVE PULSLESS
LINEAR FLOW
When lower pulsation has
been required by the
customer, “multiplexing” is one
solution which can be offered
by traditional metering pump
suppliers.

This is invariably an expensive
option as the greater the
number of pump heads
required, the greater the initial
capital cost and the greater
the regular maintenance costs.

Hydra-Cell multi diaphragm
hydraulically balanced
arrangement means low
pulsations are already
achieved in a single pump
head.

COST SAVINGS ON DIAPHRAGMS
Traditional metering pump suppliers rely almost exclusively on flat
PTFE diaphragms.

Hydra Cell G10 -
multi diaphragm

Leading brand conventional metering pump - single diaphragm

NIŽŠÍ NÁKLADY P�I PRVNÍM PO�ÍZENÍ.
Obrázek po pravé stran� 
názorn� ukazuje, jakým 
zp�sobem lze dosáhnout 
úspory p�i po�áte�ním 
po�ízení �erpadel Hydra 
Cell. Ob� �erpadla jsou 
schopna �erpat p�i 
maximálním pr�toku  
1500 l/h p�i tlaku 80 bar. 
P�i porovnání velikosti je 
patrné, jaké lze dosáhnout 
úspory prostoru.

BEZ POT�EBY POUŽITÍ TLUMI�	 PULZACÍ
�erpadla Hydra-Cell umož�ují inženýr�m navrhovat 
systémy bez nutnosti použití tlumi�� pulzací.

V�tšina výrobk� s technologií Hydra-Cell dosahují výtla�né 
charakteristiky se složeným diagramem. Znamená to, že tato 
�erpadla �erpají s velice nízkou pulzací. V níže zobrazeném 
grafu je znázorn�no porovnání výkonové charakteristiky 
�erpadel Hydra-Cell s b�žnými �erpadly na trhu. Z toho 
obrázku je patrné, jakou výhodou je nízká pulzace 
u �erpadel Hydra-Cell.

Úspora náklad� je dosažena v pr�b�hu celé životnosti 
systému, jelikož zde odpadají náklady spojené 
s provád�ním údržby tlumi�� pulzací!

Tento materiál je 3x až 4x dražší než v�tšina elastomerových 
membránových materiál�.

	ešení Hydra-Cell nyní dává zákazník�m možnost využít mén� 
drahé membrány o v�tších pr�m�rech s dlouhou životností. 
Materiály: i. Viton  ii. Buna  iii. EPDMi  iv. Neoprén. Je-li 
vyžadován teflon, m�že být rovn�ž použit.

ÚSPORA DÍKY FLEXIBILIT

P�estože jsou dávkovací �erpadla obvykle ur�ena ke konkrétnímu 
použití, inžený�i naší spole�nosti se pro úsporu náklad� pokouší najít 
zp�soby využití �erpadla i v jiných systémech, pokud jsou 
z p�vodních vy�azena. 

Pokud bychom cht�li použít stejným zp�sobem b�žné dávkovací 
�erpadlo, je nutné zakoupit nový píst a hlavu �erpadla. 	ešení 
Hydra-Cell s využitím �erpadla G10 je schopno pokrýt rozsah 
výtlaku od 17 do 1740 l za hodinu.

NÍZKÉ NÁKLADY NA ŽIVOTNOST
P�i porovnání s v�tšinou ostatních technologií jsou u �erpadel 
Hydra-Cell nižší náklady v pr�b�hu cykl� životnosti. 
Detailní studie náklad� dle cykl� životnosti, kterou provád�l 
Dr.-Ing. Friedrich-Wilhelm Hennecke, d�ív�jší manažer inženýringu 
�erpadel a motor� u BASF, ukázala následující záv�ry: “�erpadla 
Hydra-Cell jsou nejekonomi�t�jší v daném rozsahu.“ (data k 
dispozici na požádání)

BEZ POT�EBY 
VYTVÁ�ET SESTAVY 
�ERPADEL PRO 
ELIMINACI PULZACÍ
Vyžaduje-li zákazník 
provoz bez pulzací, 
dodavatelé b�žných 
dávkovacích �erpadel mu 
mohou nabídnout jako 
�ešení vytvo�ení sestavy 
�erpadel.

Toto je však vždy velice 
nákladné �ešení. �ím více 
�erpadel je vyžadováno, 
tím vyšší jsou náklady na 
po�ízení a na pravidelnou 
údržbu.

Hydraulicky vyvážené 
výrobky Hydra-Cell se 
složeným diagramem jsou 
schopny dosahovat nízké 
pulzace i p�i použití 
jediného �erpadla. 

ÚSPORY VYPLÝVAJÍCÍ Z DIAGRAMU
Dodavatelé b�žných dávkovacích �erpadel spoléhají tém�� 
výhradn� na plochou PTFE membránu.

Hydra Cell G10 - 
složený diagram

 

�erpadla b�žných zna�ek - 
jednoduchý diagram                           



Technical Advantages
HYDRA-CELL METERING SOLUTIONS TRADITIONAL METERING PUMPS

PERFORMANCE ADVANTAGES

FLOW CONTROL Use VFD motor and controller to alter Use stroke adjustment to change flow output.
pump speed to change flow output

Modern Technology Outdated Technology.

Digital input can prevent operator error Visual alignment and interpretation of vernier
scale can lead to operator error.

Does not require electronic actuator or electronic Requires expensive actuator to automate process.
servo motor to automate process Typically this would cost the same as the pump.

Fast closing, spring loaded check valves achieve very Linearity is lost as the flow rate is reduced to
good linear characteristics. This means that high turn 10-30% of stroke length due to inefficient operation
down ratio’s can be achieved 30:1 for example  of ball valves.

RESPONSE TIME TO CHANGE 0 – Max RPM 0.3 seconds 0 – 100% Stroke length at least 45
IN FLOW FOR AN AUTOMATED (Virtually instantaneous) seconds. In some cases this could be
PROCESS 1 to 2 minutes.

CALIBRATION Manual calibration with a column is made easier and Manual calibration is made more difficult and
more accurate due to the smooth pulseless flow. open to inaccuracies due to the pulsed flow.

Calibration of an automatic system is made simple. Volume per stroke is modified by the stroke
Volume per stroke is constant and a known value. length which may not be directly proportional
Allows easy digital setting of desired flow. to output.

DEPENDABILITY Solid state electronics of VFD very reliable. Stepper motor or linear actuator is driving
against pump load and subject to mechanical
wear.

Gear box oil and hydraulic oil are independent Uses the same oil for gear box and
removing the danger of contamination of hydraulic action.
hydraulic oil.

DESIGN  ADVANTAGES

SIZE Save valuable space due  to compact multi Become grossly over sized and over priced as
diaphragm design flow and pressure requirements increase.

VERSATILITY Each model covers an extensive range of flows Require many different plunger and liquid end
and pressures sizes to accommodate increases in flow

Simple construction: low parts and maintenance cost. Complex construction higher parts and
maintenance costs.

Separate gearbox: flexibility to easily change flow range Integral gearing: Flow rate changes can be
expensive

Due to compact size use of exotic materials cost less Large size means that the use of exotic materials
is expensive

Wide choice of elastomers for diaphragm material Rely almost exclusively on PTFE. 
which could be a benefit in pumping strong
strong oxidising agents for example. 

 

Technické Výhody
DÁVKOVACÍ �EŠENÍ HYDRA-CELL B
ŽNÁ DÁVKOVACÍ �ERPADLA

VÝHODY VÝKONU 

OVLÁDÁNÍ PR
TOKU Využívají motory a ovládání VFD pro 
zm�nu otá�ek pro zm�nu pr�toku. 

Pro zm�nu pr�toku využívají zm�nu nastavení 
zdvihu.

moderní technologie výtlaku zastaralé technologie výtlaku

Digitální vstup m�že eliminovat chybu obsluhy. Vizuální se�ízení a �tení stupnice vernieru m�že 
zp�sobit snadnou chybu obsluhy.

Nevyžaduje elektronický ovlada� nebo elektronický 
servomotor pro automatizaci. 

Pro automatizaci vyžaduje drahý ovládací prvek, 
jehož cena se m�že rovnat cen� �erpadla. 

 

DOBA REAKCE NA ZM�NU 
P	I AUTOMATIZACI

0 – max. otá�ky - 0.3 sekundy 0 – 100% zdvihu, min. 45 sekund, 
v n�kterých p�ípadech i 1 - 2 minuty(Prakticky okamžit�) 

KALIBRACE Složit�jší manuální kalibrace, nep�esná díky 
pulzaci.

Manuální kalibrace se provádí snadno a p�esn�ji díky 
bezpulznímu pr�toku.

Výtla�né množství p�i jednom zdvihu nemusí p�esn� 
odpovídat kone�nému výtlaku

Calibrace automatického systému je velice jednoduchá. 
Výtla�né množství jednoho zdvihu je dané a stálé. 
Snadno umož�uje elektronicky nastavovat pr�tok.

SPOLEHLIVOST Velice spolehlivá elektronika VFD. krokový elektromotor nebo lineární ovládací 
prvek zvyšuje zatížení �erpadla a m�že 
zvyšovat mechanické opot�ebení.

P�evodový olej a hydraulický olej jsou odd�leny 
a nem�že dojít k nebezpe�nému p�imísení do 
hydraulického oleje.

Stejný olej je využíván pro �erpání i pro 
p�evodovou sk�í�.

KONSTRUK�NÍ VÝHODY

VELIKOST Ušet�ete prostor díky kompaktní složené 
membrán�. 

V�tší rozm�ry a vyšší cena p�i nižších 
hodnotách tlaku a výtlaku.

UNIVERZÁLNOST Každý model je schopen pokrýt široký rozsah 
pr�tok� a tlak�.

Vyžadují mnoho r�zných velikostí píst� a hlav 
�erpadel pro zvýšení pr�tok�. 

Jednoduchá konstrukce: nízké náklady na 
náhradní díly a na údržbu

Vyšší náklady na náhradní díly a pravidelnou 
údržbu.

Odd�lená p�evodovka: snadná regulace 
pr�toku 

Integrované p�evodové uspo�ádání: 
zm�ny pr�tok� se mohou prodražovat. 

Nižší cena díky kompaktní velikosti a použití nových 
materiál�

V�tší velikost p�ináší vyšší náklady p�i 
použití nových materiál�.

Široká nabídka elastomerových membrán, což m�že 
být velikou výhodou p�i �erpání vysoce oxida�n� 
agresívních kapalin.

Tém�� výhradn� vycházejí z  PTFE. 

 

Rychlé uzavírání, pružinové ventily dosahují velice 
dobré lineární charakteristiky. To nap�íklad 
znamená, že m�že být dosaženo vysokého pom�ru 
uzav�ení až 30:1.

Lineární charakteristika je ztracena p�i snížení 
zdvihu na 10 - 30% vlivem nesprávné ú�innosti 
kuli�kových ventil�.
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THE PRODUCT RANGE

Blowing agent dosing in polyurethane foam production
• Hazardous material – required seal-less design.
• Specific formula – mandated accuracy of ±1.3%.
• Space restrictions – necessitated compact size.

Metering abrasive hand cleaner in production filling line
• Bottle filling – mandated accuracy of ±1.1%.
• Particulates – necessitated rugged construction.

Applying adhesive to stamps and stickers
• Precise application – required accurate, linear flow.

Defoaming chemical metering in paper-making
• Using mag flow meter – required linear flow.
• Chemical variations – needed material choices.
• OEM supplier – demanded cost savings.

Ingredient dosing in animal feed extruder
• Amalgamates – needed ability to pump solids.

Dosing Celite into refinery slurry line
• Expensive production process – insisted on reliability,

lower maintenance and acquisition costs and accuracy.

METERING APPLICATIONS WHERE HYDRA CELL HAS BEEN USED SUCCESSFULLY:

SYSTEM COMPONENT
AVAILABILITY

• Hydra-Cell pump range
• Pressure relief and back-pressure valves
• Motor drives
• Frequency inverters VFD
• Speed reduction boxes
• Flowmeters to verify and control
• Calibration columns
• Operator interface Panel OIP

The simple versatile design means that the
arrangement above can meter 4 different
liquids in a
ratio of 2:1
by using the
manifold
plates
opposite.

ECONOMIC METERING OF
MULTIPLE FLUIDS
The simple design of the Hydra-Cell means
that flexible solutions can be achieved for
mixings ratios
of multiple
fluids.

In this case, two pumps metering two liquids
can be driven by one gear box and 
motor.

ROZSAH �ADY VÝROBK	

P�ivád�ní vzduchu p�i výrob� polyuretanových p�n
• Nebezpe�ný materiál – vyžadující provoz bez t�sn�ní.
• Specifická pravidla – stanovená p�esnost ±1.3%.
• Prostorové omezení – nutná malá velikost.

Dávkování abrazivních �isti�� na ruce v potrubí
• Pln�ní lahví – stanovená p�esnost ±1.1%.
• �ástice – nutnost odolné konstrukce.

Aplikace lepidel na známky a etikety
• P�esná aplikace – naprosto p�esné, lineární dávkování.

Dávkování protip�nových chemikálií p�i výrob� papíru
• Použití cívkového pr�tokom�ru – nutné lineární dávkování.
• Chemická r�znorodost – pot�eba mnoha r�zných materiál�.
• OEM dodavatelé – požadavky na max. úsporu.

Dávkování p�ísad do lisu p�i výrob� krmiv 
• Spojení – možnost �erpat pevné �ástice.

Dávkování celitu do rafinérního kalového potrubí
• Velice nákladný výrobní proces – nutná spolehlivost, nižší 

údržba a po�izovací náklady a p�esnost.

DÁVKOVACÍ SYSTÉMY, KDE BYLA S ÚSP
CHEM POUŽITA TECHNOLOGIE HYDRA CELL

DOSTUPNOST 
SYSTÉMOVÝCH KOMPONENT

• Rozsah �ady �erpadel Hydra-Cell 
• 	ada tlakových a zp�tných ventil�
• Motory
• Ovládací prvky otá�ek VFD
• P�evodové reduk�ní sk�ín�
• Pr�tokom�ry
• Kalibra�ní sloupce
• Dotykový panel obsluhy OIP

Všestranný design (viz. obr. výše) umož�uje 
�erpat 4 r�zné kapaliny v pom�ru 2:1 
použitím 
r�znotvarých 
prot�jších
desek.

EKONOMICKÉ DÁVKOVÁNÍ 
VÍCE KAPALIN
Jednoduchá konstrukce Hydra-Cell 
umožnuje jednoduchá �ešení 
pro míchání 
celé �ady
kapalin

V tomto p�ípad� mohou dv� �erpadla 
dávkovat dv� kapaliny a mohou být 
pohán�na pouze jedním motorem.
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WHY HIGH PRESSURE
COOLING?
High Pressure coolant delivery is quickly growing in

importance as the preferred method of cooling and

chip removal for many turning, milling and grinding

operations. It is already the preferred solution for deep

hole drilling where the coolant is fed to the cutting

edge through the tool. There are many benefits to be

gained by the employment of High Pressure coolant

delivery:

• Eliminates build-up of chips – Flushes them out

from deep holes and away from cutting zone

• Prolongs tool life – effective cooling and lubrication

of the tip, predictable tool life

• Improves work piece quality – better cooling…

less distortion; no debris, consistant work piece

quality

• Increases productivity – faster feed rates, longer

tool life

• Reduces power requirements – better lubrication.

• Improves grinding performance – eliminates

wheel glazing

WHAT ARE THE REQUIREMENTS OF AN
HP COOLANT PUMP?

1  FLUID COMPATIBILITY

Must handle all fluids, water miscible synthetics, semi

synthetics, and soluble oils as well as neat mineral

and synthetic oils in a range of viscosities.

2  ‘DIRTY’ FLUID COMPATIBILITY

Should be unaffected by the presence of fines and

dirty fluids.

3  FLOW / PRESSURE PERFORMANCE

Should be able to maintain flow rate whatever the

required pressure

4  OPERATIONAL EFFICIENCY

Should operate cost effectively with optimum power

utilisation (low dissipated power)

5  LONG LIFE, LOW MAINTENANCE

Must require minimal maintenance and be dependable

in the rigorous working environment

Hydra-Cell G-03 model

Welcome to this first

edition of Pumping Matters our new Wanner

International Newsletter. We intend to use

this medium as a conduit through which we

will pass information that may be useful to

our distributors and their customers alike.

It will cover application successes, technical

information, market updates and similar

information. You will note that we have

dedicated the first issue to high pressure

cooling in machine tools. Following our recent

participation in the Machine Tool Trade Fair

in Hannover, two things have become

abundantly clear… Firstly, that there is a

discernable shift in the machine tool industry

to High Pressure coolant delivery… And

secondly, that the Hydra-cell is the ideal

pump to meet the requirements.

In this issue I have tried to set out the case

for high pressure coolant delivery and explain

in simple terms the advantages of using a

Hydra-cell pump for such applications.

I trust that you will find the information both

informative and interesting.

Paul Davis

Managing Director



HANDLING FINES, PARTICLES
AND DIRTY FLUIDS
All pumps designs other than Hydra-Cell depend on fine filtration to protect
the pump. Published data:

• Knoll, screw pump particles � 50 microns
• Brinkmann, screw pumps � 50 microns
• Grundfos, multistage centrifugal � 50 microns
• Voith, internal gear pumps �100 microns

Although filtration can be specified to, for example, 10 microns, this is a
nominal value. There is a distribution of particles and if an analysis were
done on the fluid after filtration absolute particles sizes of 250 microns
could be found.

There are four basic types of pump currently used:

• Twin Screw pump (Most common)

• Gear pump

• Multi-stage centrifugal

• Multi-piston

All these technologies depend on dynamic seals or labyrinth type seals and

each has drawbacks.

Hydra-Cell has no dynamic seals. It is seal-less
and does not require fine filtration.

WHAT IS OUR COMPETITION
IN MACHINE TOOL, HIGH
PRESSURE COOLING?

Screw pump v Hydra-Cell.

Pump type Q (l/min) Pressure (Bar) Absorbed Annual Euro saving
power (KW) using Hydra-Cell

Knoll KTS40-60 29 70 8.3 97% more energy 
than the Hydra-Cell

Hydra-Cell G10 29 70 4.2 1,476 Euros
Knoll KTS20-30 4 80 2.8 147% more energy

than the Hydra-Cell
Hydra- Cell G03 4 80 0.7 756 Euros
Knoll KTS 60-90 118 80 34.5 78% more energy

than the Hydra-Cell
Hydra-Cell G35 118 80 19.5 5,400 Euros

Notes:
• Efficiencies are from manufacturers published data sheets
• Efficiencies are stated for emulsions, kinematic viscosity of 1 mm2/s

• Annual cost savings are calculated using the following data
• Average cost in Europe of electricity is 9 Euro cents per KW hour
• Pump running for 4000 hours per year.

OPERATION EFFICIENCIES

Hydra-Cell G-12 model

All the above pump types depend on close tolerances to achieve the
pumping action; they therefore have a low tolerance to wear. Any solids
entering the pump will cause wear to critical parts and thereby impair
efficiency. In practice many companies use 5 micron filtration to protect
the pump from fine particles. The pump manufacturers try to avoid wear
by adding harder materials at the point of wear; however this does not
solve the root cause of the problem as the basic design concept is not
ideal for handling fluids with abrasive particles.

The Hydra-Cell does not have these design constraints and does not suffer
these problems, since it is based on the seal-less principle. Hydra-Cell can
handle particles of 500 microns plus; with no dynamic seals there is no
need for fine filtration to protect the pump.

Multi-stage Centrifugal Pump v Hydra-Cell.

Pump type Q (l/min) Pressure (Bar) Absorbed Annual Euro saving
power (KW) using Hydra-Cell

Grundfos CRNE1-23 HS 29 40 5.62 122% more energy
than the Hydra-Cell

Hydra-Cell G10 29 40 2.53 1,112 Euros



FLOW / PRESSURE
PERFORMANCE
Linearity and stability are good to have in any pump to achieve predictable
output. In the process of high pressure cooling, maintaining a consistent
flow and pressure are important for predicable tool life and work piece
quality.

Fig 1 shows flow and pressure performance, comparing a Hydra-Cell
pump with a twin screw pump.

A number of points can be observed.

a. With both oil and emulsion coolants, flow from the screw pump is
reduced as pressure increases. Therefore coolant flow rate and hence
cooling ability is variable, making tool life and work piece quality also
variable. The Hydra-Cell pump flow pressure characteristics are linear
and flat giving constant flow independent of pressure. So the process has
controllable predictable results.

b. When emulsion type coolants are used for the screw pump, the reduction
in flow as pressure increases is even more dramatic giving even more
unpredictable behaviour. The Hydra-Cell flow pressure performance stays
linear and flat no matter what type of coolant technology is used. i.e
constant flow independent of pressure.

c. Screw pump curves -The reduction in flow as pressure increases shows
the result of slip, which occurs in screw pumps. If there is a blockage inside
the work piece, such as in deep hole drilling, the screw pump may have
difficulty in removing the blockage. The Hydra-Cell pump with the flat linear
response is able to keep the flow rate constant and clear the blockage.

LONG LIFE AND LOW
MAINTENANCE
• Screw pumps, multi-stage centrifugal, internal gear pumps, piston pumps
and progressive cavity pumps cannot run dry. If for some reason a mistake
is made and the coolant tank empties these pumps will be damaged
stopping production.

• Hydra-Cell can run dry. If mistakes are made on the shop floor with
the coolant supply, the pump will not be damaged and production
can restart immediately.

• Screw pumps, multi-stage centrifugal, internal gear pumps, piston pumps
and progressive cavity pumps all need fine filtration and careful management
of that system to protect the pump.

• When using a Hydra-Cell pump, the filtration system can be designed
to the requirements of the cutting process and not to protect the pump.
This can save on filtration, equipment and operating costs. One large
volume machining shop saved €2000 per week on filtration costs
after switching to Hydra-Cell pumping technology. Also if there is an
issue with the filtration system and larger particles get through to the
pump, during maintenance for example, the pump will is unlikely to
be damaged.

Fig 1
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saturated synthetic esters. Derived from a renewable resource they are
considered eco-friendly. They come in a range of viscosity grades.

The majority of ‘modern’ fluids offer little in the way of traditional lubrication
relying on additive systems to modify surface hardness to prevent wear
and the high pressure delivery and cooling properties of the fluid to remove
the excess heat generated.

Non-lubricating fluids cause wear in pumps that depend on dynamic sealing
for operational efficiency but are easily pumped with Hydra-Cell.

Fluid filtration down to 5 micron and below is commonly now available.
At such levels, some additives can be removed through fine filtration.

Because of economic and ecological reasons, many users are switching
to high dilution emulsion i.e. greater than 90% water which have lower
inherent lubricity. Others (such as Mercedes) are pioneering the synthetic
neat oil approach.

Hydra-Cell can handle any type of coolant without loss of efficiency.
Other technologies do not fare so well.

Twin screw and gear pumps operate optimally with neat oils. They lose
efficiency as the viscosity approaches water. (See fig 1 which shows one
manufacturers data and the loss of flow when pumping a liquid of 1mm2

s-1 compared to one at 20mm2 s-1). Data for twin screw pumps and gear
pumps is often just published for kinematic viscosities of between 20 and
46 mm2 s-1. At the viscosity values of emulsions (around 1mm2 s-1) these
pumps become very inefficient.

Hydra-Cell pumps maintain their exceptional pumping efficiency over the
widest range of viscosities!

FLUID COMPATIBILITY
Coolant technology is becoming more diverse with new chemistries entering
the market. Coolants need not only to enhance the cutting process. They
have to be ecological, economical and user friendly to meet the requirements
of a modern world. An end user needs a pump that will handle all of these
different coolant types without having to change the pump technology or
process each time he chooses to change the coolant technology.

Evolving Fluid Technologies
Coolant technology is evolving rapidly. Watermix fluids are playing an
increasing role, especially high-dilution fluids and chemical additives
change rapidly to meet environmental and operational concerns.

Water-mix
Soluble oils (milky emulsions) – mineral oils with base emulsifier, and
additive packages to enhance cutting performance (EP), prevent corrosion
and degradation and reduce tool wear.
Semi-synthetics (translucent) – mixtures of synthetic and mineral oils,
usually incorporating an emulsifier and additive packages to prevent
corrosion and microbial degradation and enhance cutting performance.
Synthetics (clear or translucent) – mineral oil free fluids that offer better
skin compatibility and reduced ‘workshop fogging’ which is thought to be
potentially carcinogenic. Synthetics also tend to be less susceptible to
microbial degradation.

Neat Oils
Mineral oils – non water miscible oils in a variety of viscosities and colours.
May be reinforced with additives and incorporate biocides. Less likely to
suffer microbial degradation than water-mix fluids
Synthetic oils –  increasing in popularity these oils tend to be based on

SUMMARY OF HYDRA-CELL
ADVANTAGES
• Hydra-Cell generates savings that can be made on purchasing and

running costs of fine filtration equipment.
• Hydra-Cell generates savings in pump running costs.
• Hydra-Cell can withstand ‘run dry’ conditions without damage…

insurance against operator error and filtration blockage.
• Hydra-Cell’s ability to pump all types of coolant reliably means the

pump can be removed as a variable in the process when considering
different chemistries.

• Hydra-Cell offers controllable, predictable pressure and flow rates to
maintain high productivity.
• Consistent quality
• Reduction in tooling costs
• Can eliminate machine downtime due to pump problems

• Hydra-Cell is unaffected by particles in suspension (up to 500 microns)
preventing problems caused by dirty coolant or impaired filtration.

Hydra-Cell G-10 model
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