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General points

Contents

Storage location

Passing on

Project pumps

lllustrations in the instructions

1 General points

1.1 Information on the instructions

The operating instructions contain important notes on how to use
the pump. In order to ensure safe working and proper functioning it
is essential to observe all the specified safety precautions.

These operating instructions are part of the product, and must be
stored in its immediate vicinity in a location accessible to personnel
at all times.

These operating instructions are part of the product, and must be
passed on to the next owner if the device is resold.

Customer-specific project pumps (pump models which begin with
"PL" or "PML") may differ from the operating instructions, in which
case the agreed specification is also applicable. It is listed with the
other applicable documents.

lllustrations in these operating instructions may be to scale, but do
not have be.

The illustrations may differ slightly from the actual product.
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1.2 Warnings

Warnings in the operating instructions are identified with the dan-
ger symbol, keywords and colours. These provide an indication of
the extent of the danger.

A DANGER

Indicates a dangerous situation which may lead directly to death
or serious injury if it is not avoided.

Indicates a dangerous situation which may lead to death or seri-
ous injury if it is not avoided.

>

>

A CAUTION

A Indicates a dangerous situation which may lead to moderate or
minor injuries if it is not avoided.

Indicates a situation which may cause damage to property if it is
not avoided.
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General points

1.3 Symbols

The following symbols appear in the operating instructions, on
labels on the device, and on its packaging:

A WARNING

Danger of injuries and property damage caused by illegible
labels

The labelling on the device may become illegible with time.

U Maintain labels on the device in a legible condition.
0 Replace any illegible labels.

The following symbols in the operating instructions and on the
device and its packaging indicate environmental protection consid-
erations:

Recycling

Not to be disposed of in household waste

The following symbols in safety precautions and on the device
indicate the nature of the danger:

General danger symbol

Further details of the nature of the danger are provided in the
warning highlighted by this symbol.

Electrical danger

Danger of caustic burns or burns

Fire danger

Danger of automatic start-up

This symbol calls for disconnection from the mains.

KNF Flodos | BA_SIMDOS02_EN_08_166267.docx | Translation of original operating instructions, English 7
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1.4 Disclaimer of liability

In preparing the contents of these operating instructions, account
has been taken of applicable regulations.

The manufacturer can accept no liability for any damage or mal-
functions caused by failure to follow the operating instructions.

The manufacturer can accept no liability for any damage or mal-
functions caused by modification or conversion of the device or
improper handling.

The manufacturer can accept no liability for any damage or mal-
functions caused by the use of non-approved spare parts and
accessories.

1.5 Manufacturer's address

KNF Flodos AG
Wassermatte 2
6210 Sursee, Switzerland

Tel +41 (0)41 925 00 25
Fax+41 (0)41 925 00 35

www.knf.com

1.6 Year of manufacture
The year of manufacture is shown on the device's type plate.

1.7 Other applicable documents
The documents listed must also be taken into consideration.
A Chemical resistance list
A Sales documents
A General Trade Conditions

1.8 Copyright

The information, texts and illustrations in these operating instruc-
tions are protected by copyright. The contents of these operating
instructions must not be copied, translated or passed to third
parties without the written consent of the manufacturer.

1.9 Warranty conditions

The applicable warranty conditions are set out in the General
Terms and Conditions of Business and the sales documents.

The warranty does not cover the following:
A Malfunctions caused by particles/fibres in the valve system

A Sticking of the valve system as a result of inadequate
flushing

8 KNF Flodos | BA_SIMDOS02_EN_08_166267.docx | Translation of original operating instructions, English
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Safety

2 Safety

2.1 Intended use

This pump is intended exclusively for use as follows:

A
A
A

>

Transferring and metering liquids.
Temporary operation in laboratories for research purposes.

Operation in accordance with the operating parameters
specified in the technical data (see Chapter 3) and other
applicable documents.

Transferring media which meet the requirements in the
technical data and other applicable documents.

Operation when fully assembled.
Upright operation on a firm table top.

2.2 Reasonably foreseeable misuse

The pump must not be

A
A
A

>

operated in an explosive atmosphere.
used to transfer explosive media.

used to produce foodstuffs or pharmacological products.
Additional certifications are required for this purpose.

used to transfer media whose compatibility with the pump
head, valves and seals has not been demonstrated.

KNF Flodos | BA_SIMDOS02_EN_08_166267.docx | Translation of original operating instructions, English 9
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A\

Trained personnel
Specialist personnel

Unauthorised personnel

2.3 Owner's responsibility

The operator is responsible for compliance with the safety precau-
tions in the present operating instructions and with any safety,
accident prevention and environmental protection regulations
which apply to the medium to be transferred and the range of
applications of the device.

These include the following in particular:

A The operator must perform a risk assessment to identify
any additional risks which may arise from the specific
working conditions at the pump's installation location and
the nature of the medium to be transferred. He/she must
convert these into instructions for operating the device.

A The operator must ensure that any employees working
with the pump have read the operating instructions.

A The operator must train his personnel at regular intervals
and inform them of the risks involved.

A The operator must provide his personnel with the neces-
sary protective equipment as specified in the safety data
sheet for the medium to be transferred.

A The operator must maintain the pump in perfect working
order.

A The operator must ensure compliance with the mainte-
nance intervals described in the operating instructions.

2.4 Personnel requirements

A WARNING

Danger of injuries and property damage caused by insuffi-
ciently qualified staff
Improper use of the pump may result in serious injury and dam-
age to property.
U Any activities must only be performed by adequately qual-
ified personnel

The following qualifications are specified for various activities in the
operating instructions:

These have been instructed in the task assigned to them and
made aware of potential dangers and risks. This training is the
minimum qualification for working on the device. Where no other
qualification is specified, the activity must be performed by a
trained individual as a minimum.

The specialist training, knowledge and experience of such person-
nel, together with their knowledge of the relevant regulations,
standards and directives, allow them to perform their assigned
duties correctly, and to independently identify and avoid potential
dangers and risks.

Individuals whose reactions have been impaired by the consump-
tion of medicines, alcohol, drugs or by other causes and conditions
are not authorised to perform activities on the device.

10

KNF Flodos | BA_SIMDOS02_EN_08_166267.docx | Translation of original operating instructions, English



Operating instructions SIMDOS 02 EN Safety

2.5 Product-specific dangers

This Chapter describes residual risks that have been identified in a
risk assessment. Safety precautions and warnings in this Chapter
and in other Chapters in the operating instructions must be ob-
served in order to avoid dangerous situations.

A DANGER

Danger of injuries and property damage caused by leaks in
connections and the pump head

Poisoning and caustic burns, or undesirable reactions caused by
escaping hazardous materials

U0 Maintain the tightening torque of connections (see Hy-
draulic connections)

U0 Check tightening torque of head screws regularly

U Only use pump if it is in perfect working order

U0 Operate pump in accordance with the technical data

A DANGER

Danger of injuries and property damage caused by medium
escaping from the discharge outlet

Poisoning and caustic burns, or undesirable reactions caused by
escaping hazardous materials

U Place the pump in a suitable collecting vessel

U Never close the discharge outlet

U If medium escapes from the pump's discharge outlet, stop
using the pump and contact your KNF dealer

A DANGER

Risk of fire from escaping flammable media

Escaping or leaking flammable media can produce a combustible
A environment.
U Take fire protection precautions that are appropriate for
the transferred media
U0 Keep ignition sources away
U Keep suitable extinguishers accessible
U Use means of fire detection

Danger of serious injuries or property damage caused by

escaping media in the event of overpressure on the suction
side

Excessive pressure on the suction side will result in uncontrolled
escaping of the fluid, even if the pump is not operating

0 Avoid overpressure on the suction side
U Fit a pressure control valve (see Section 6.3.3)

KNF Flodos | BA_SIMDOS02_EN_08_166267.docx | Translation of original operating instructions, English 11
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A CAUTION

Deviating metering accuracy
The metered volume may deviate from the set value due to gas-

es, particles, or cavitation in the fluid system.
0 Use a pre-filter, especially for media containing solid par-
ticles or fibers (see Chapter 13)
0 Clean the valve disc/pump head (see Section 10.4)
Ventilate the pump and system well

U0 Set the liquid type, for highly viscous and outgassing me-
dia, see Section 7.11

(e

A CAUTION

Deviating metering accuracy

Transferring media containing particles larger than 70 um may

block the valves in the pump head.

U Use a pre-filter, especially for media containing solid par-
ticles or fibers (see Chapter 13)

U Monitor the metering

U Clean the valve disc/pump head (see Section 10.4)

2.6 Personal protective equipment

Special protective equipment must be used when performing
certain tasks. These are indicated separately in the individual
Chapters.

Where the wearing of protective equipment is concerned it is
essential to observe the safety data sheet for the medium to be
transferred.

The following symbols appear in the working area or in the operat-
ing instructions:

Safety gloves

to protect skin from contact with the transferred medium in ac-
cordance with the safety data sheet.

Safety glasses

to protect the eyes from contact with the transferred medium in
accordance with the safety data sheet.

Face protection

to protect skin and eyes from contact with the transferred medium
in accordance with the safety data sheet.

12 KNF Flodos | BA_SIMDOS02_EN_08_166267.docx | Translation of original operating instructions, English
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2.7 Safety equipment
2.7.1 Safety diaphragm with intermediate flange

A DANGER

Danger of injuries and property damage caused by medium
escaping from the discharge outlet

Poisoning and caustic burns, or undesirable reactions caused by
escaping hazardous materials

U0 Place the pump in a suitable collecting vessel

0 Check the discharge outlet regularly for leaks

0 Never close the discharge outlet (see Fig. 1)

U If medium escapes from the pump's discharge outlet, stop
using the pump and contact your KNF dealer

In the event that the pump diaphragm ruptures, the safety dia-
phragm prevents the transferred medium from penetrating into the
pump. If the pump diaphragm ruptures, the transferred medium is
channelled out of the pump through the discharge outlet (see Fig.
1).

2.7.2 Emergency Stop

Pulling out the mains plug acts as an Emergency Stop. If the pump
is installed permanently, an Emergency Stop and a maintenance
switch must be fitted.

Fig. 1:  Discharge outlet 2.7.3 Pressure control valve (optional)

In the event of overpressure on the suction side, the pump allows
the medium to flow through it freely. The pressure control valve
maintains a counterpressure of 0.5 bar and prevents the trans-
ferred medium from escaping. The pressure control valve is to be
used on the pressure side (see Section 6.3.3)

2.8 Environmental protection considerations

All replacement parts should be properly stored and disposed of in
accordance with the applicable environmental protection regula-

tions. Ensure adherence to the pertinent national and international
regulations. This especially applies to parts contaminated with toxic

substances.
{AY Dispose of any packaging material that is no longer required in an
%(9 environmentally friendly manner. The packaging materials are
recyclable.

Dispose of end-of-life equipment in an environmentally friendly
manner. Use appropriate waste collection systems for the disposal
of end-of-life equipment. Used pumps contain valuable recyclable
materials.

2.9 Danger areas

When transferring corrosive, poisonous, ionising, inflammable or
biological media, escaping medium may cause a hazard.

The pump danger area should be limited by safe workplaces. Safe
workplaces should comply with the requirements of local work safety
regulations.

KNF Flodos | BA_SIMDOS02_EN_08_166267.docx | Translation of original operating instructions, English 13
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Safety

2.10 Declaration of conformity

KB

EU-KONFORMITATSERKLARUNG EC DECLARATION OF CONFORMITY

Hiermit erklant der Hersteller
KNF Flodos AG, Wassermatte 2, CH-6210 Sursee, Schweiz

Fir das nachfolgend bezeichnete Produkt
BEZEICHNUNG FUNKTION MODELL
DENOMINATION FUNCTION MODEL
| Labor Membran- Dosierpumpe Pumpe FEM 1.02
'Labor Membran- Doslerpumpe Pumpe FEM 1.10
Labor Membran- Dosierpumpe  Pumpe UFEM 1.10

(Seriennummer siehe Typenschild)

dass die grundlegenden Anforderungen erfilit werden, die in den
nachfolgenden Harmonisierungsvorschriften festgelegt sind.

Hereby declares the manufacturer

for the product identified below
TYP
TYPE
185 /.18RC/ 18RCP
1852/ 18RC2/ 1BRCP2
.1882/ .18RC2/ .18RCP2
(Serial number see type label)

that it meets the essential requirements which are laid down in the
following harmomization of the laws.

RICHTLINIE 2011/65/EU DES EUROPAISCHEN PARLAMENTS
UND DES RATES vom 8. Juni 2011 zur Beschrankung der Verwen-
dung bestimmter gefahriicher Stoffe in Elektro- und Elektronkgera-
ten

RICHTLINIE 2006/42/EG DES EUROPAISCHEN PARLAMENTS
UND DES RATES vom 17. Mal 2006 tiber Maschinen und zur Ande-
rung der Richtlinie 95/16/EG

| DIRECTIVE 2006/42/EC OF THE EUROPEAN PARLIAMENT AND

DIRECTIVE 2011/65/EU OF THE EUROPEAN PARLIAMENT AND |
OF THE COUNCIL of 8 June 201 1on the restriction of the use of
certain hazardous substances in electrical and eleclronic equipment

OF THE COUNCIL of 17 May 2006 on machinery, and amending
Directive 95/16/EC

RICHTLINIE 2014/30/EU DES EUROPAISCHEN PARLAMENTS
UND DES RATES vom 26. Februar 2014 zur Harmonisierung der
Rechtsvorschriften der Mitgliedstaaten Uber die elektromagnetische
Vertraglichkeit

DIRECTIVE 2014/30/EU OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 26 February 2014 on the harmonisation of the
laws of the Member States relating to electromagnetic compatibility

RICHTLINIE 2009/125/EG DES EUROPAISCHEN PARLAMENTS
UND DES RATES vom 21. Oktober 2009 zur Schaffung eines
Rahmens fir die Festlegung von Anforderungen an die umwelitge-

W
MAUC

rechte Gestallung energi ter Produkte

DIRECTIVE 2009/125/EC OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 21 October 2009 establishing a framework for
the setfing of ecodesign requirements for energy-related products

Folgende harmenisierte Normen wurden angewandt:
FUNDSTELLE

AUSGABEDATUM TITEL

REFERENCE RELEASE DATE TITLE
Harmonisierte Normen fiir die RoHS-Richtlinie

2012 Technische Dokumen

EN 50581

The following harmonized standards have been used:

tation zur Beurtellung von Elektro- und Elektronikgeraten hinsichtlich

der Beschrankung gefahrlicher Stoffe

'Harmonisierte Normen fiir die Maschinenrichtiinie:

EN ISO 12100 2010

) g _____ kominderung
Harmonisierte Normen fiir die EMV-Richtlinie
EN 61326-1 2013

... Meine Anforderungen
Harmonisierte Normen fiir die Niederspannungsrichtlinie

Sicherheit von Maschinen - Aligemeine Gestaltungsleitsatze - Risikobeurtellung und Risi-

Elektrische Mess-, Steuer-, Regel- und Laborgeréte - EMV-Anforderungen - Teil 1: Alige-

'EN61010-1 2010 2itsb

Sicherheitsbestimmungen for elektrische Mess-, Stever-, Regel- und Laborgeréte - Teil 1:

__Aligemeine Anforderungen

Bevollmachtigte Person flr die Zusammenstellung der technischen
Unterlagen:

Authonsed person to compile the relevant technical documentation:

Daniel Kohli, Product Development, KNF Fledos AG, Wassarmatte 2, CH-6210 Sursee, Schweiz

Sursee, 13.06.2018

” J

/////>

o e

<

Ort, Datumn (TT.MM.JJJJ)
Place, date, (dd.mm.yyyy)

Leiter Forschung & Entwicklung 7cTo Stephan Kaufmann
Chief Technology Officer
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3 Technical data

3.1 Items included in delivery
SIMDOS metering pump
Mains plug
Operating manual
Abbreviated instructions
Connection kit: Hose and screw-in fittings
Filter

> B> > > > >

3.2 Storage conditions

Pumps must be stored in a dry place and protected from
contamination.

A The storage temperature must be between 5°C and 40°C.

A The pump is supplied with protective caps. These protec-
tive caps must be fitted during storage.

>

A Store pump upright and with protection.

3.3 Pump head materials
The type designation KT stands for:

Assembly MaterialV) EAO?]?;JCT
Pump head PP Yes
Valve plate / seals FFKM Yes
Diaphragm PTFE-coated Yes
EPDM membrane
Included Filter PEEK* Yes
Housing PP, TPE, PC No
Tab. 1: KT materials D according to DIN ISO 1629 and 1043.1

*material for housing and filter mesh

The type designation TT stands for:

Assembly Material?) (I\:/Ioenczgjcrtn
Pump head PVDF Yes
Valve plate / seals FFKM Yes
Diaphragm PTFE-coated Yes
EPDM membrane
Included Filter PVDF* Yes
Housing PP, TPE, PC No
Tab. 2: TT materials D according to DIN ISO 1629 and 1043.1

*material for housing and filter mesh
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Technical data

The type designation FT stands for:

Assembly Material? EAO?](:LUCT
Pump head PTFE Yes
Valve plate / seals FFKM Yes
Diaphragm FFKM Yes
Included Filter PEEK* Yes
Housing PP, TPE, PC No

Tab. 3: FT materials

D according to DIN ISO 1629 and 1043.1
*material for housing and filter mesh

The type designation ST stands for:

Assembly Material Sl
contact

Pump head 1.4404 Yes

Valve plate / seals FFKMYD Yes

Diaphragm PTFE-coated Yes

EPDM membrane
Included Filter PEEK* Yes
Housing PP, TPE, PCY No

Tab. 4. ST materials

D according to DIN ISO 1629 and 1043.1

*material for housing and filter mesh

3.4 Product key

FEM 1.02 FT .18 S

TT S/RC/RC Plus
.18
KT/TT/
1.02
FEM
- | PMLxxxx / PLxxxx [Ch.

FT /ST [Ch 4]

1]
Description Meaning
PML / PL Customer-specific designs
FEM Flodos Electronic Metering
(designation for metering pumps)
1.02 Pump type
KT/TT/FT/ST Head material
.18 Laboratory device with housing
S/RC/RC Plus S without remote control
RC with remote control
(Remote Control)
RC Plus  with RS 232 interface

Tab. 5: Product key

16
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Technical data

3.5 Dimensions

Version: FT/ST

=
,@,
10.5
~A-7
Unterseite
Bottom side

Version: FT/ST

6.5

6.5

46

= ’/"{O )
InF [
et o
of |35
'\t:-.}‘,
2%72.8

Schraubensscrews: PT-K&0
tiefesdepth: 12mm

Fig. 22 Mounting measurements (measurement tolerances as per DIN
ISO 2768-1, tolerance class V)

Parameter Value (metric) [Value (imperial)
Width (A) 150 mm 6.102 inches
Depth (B) 93 mm 3.740 inches
Height (C) 144 mm 5.708 inches
Weight of pump ?* 0.9 kg 1.981b

Tab. 6: Dimensions

Type plate

The type plate is on the bottom of the device. It contains the follow-
ing information:

A Manufacturer's A CE mark

] address A Year of manufacture

A Type A Electrical connection data
A Serial Number

>

Design pressure

1 Differences are possible depending on the project
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3.6 Installation location requirements
The pump is designed to be operated in an upright position.

NOTE

An unsuitable location may cause damage to the device

U0 Installin a dry place

U Protect the installation location of the pump from water in
the form of rain, spray, splashes and drips

U Do not operate the pump in an aggressive or inflammable
environment

U Choose a safe location (a level, flat surface) for the pump

U Place the pump in a suitable collecting pan

U  If the stability of the pump cannot be ensured, fasten the
pump in place using two screws

U0 Make sure that the hose connections can be fitted without
strain on the hoses

U Protect the pump against shocks, impacts and strong vi-
brations

3.7 Electrical connections and performance

data

3.7.1 Power supply unit
Parameter Value
Nominal mains voltage AC [V] [1007 240V AC +/- 10 %
Frequency [Hz] 5071 60
Max. power consumption [W] 40
Pump DC voltage [V] 24
Pump protection type IP 40
Power supply protection Electronic overload protection

Tab. 7: Electrical data power supply unit

3.7.2 Pump
Parameter Value
Pump DC voltage [V] 24
Max. current consumption, DC 0.4
RMS
24V [A]
Max. short-term peak current [A] | 1.7
Pump protection Electronic overload protection
Pump protection type IP 65

Tab. 8: Electrical data pump

18
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3.8 Remote control (RC version only)

Parameter Value

Analog input

Signal range, (100%) 0P 5V,071 10V,

for 11 100% of full scale 07 20mA, 41 20 mA
Signal range, (30%) 0P 5V,01 10V,

for 0.3 1 30% of full scale 07 20mA, 41 20 mA
Signal range, (15%) 0P 5V,01 10V,

for 0.151 15% of full scale 07 20mA, 41 20 mA
Input resistance [W] 13.9kWat07i 10V

13.9kWat0i 5V
470 W at471 20 mA
470 W at0i 20 mA

Electric strength [V] TTL 24V DC
Digital input

Signal range Pull up at 24 vV
Voltage [V] TTL 24V DC

Low level (ON) <0.8V=low
High level (OFF) > 2.0V = high

Digital output

Voltage 24V DC
open collector [V] TTL

Load capability 10 mA
open collector [mA] TTL

Tab. 9: Remote control

3.9 Remote control via RS 232
(RC Plus version only)

Parameter Value

RS 232 interface
TX1 RS232
RX'T RS232
Ground

Settings (factory)

Baud rate 9600 Kbit/s
Data Bits 8
Parity No

Stop Bit 1

Mode Half duplex

Tab. 10: RS 232 interface
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3.10 Flow rates

Parameter Value

Flow rate [ml/min] 0.03-20

Max. metering volume [ml] 0.03 - 1000
Metering time [mm:ss] [hh:mm] 1s 7 99h 59min
Permissible pressure [bar g] 6

Suction head [MWG] 2

Tab. 11: Hydraulic ratings

NOTE

(see Section 7.12)

The pump has been calibrated to its nominal flow rate in the
factory. The specified flow rate is for water at 20°C with free
discharge flow. The flow rate may differ from the calibrated value
depending on the medium, its viscosity, density and temperature,
pressure and installation type (e.g. cross-section constrictions).

U For accurate metering, calibrate the pump in the system

3.11 Other parameters

Parameter Value

Permissible +5 to +40

ambient temperature [°C]

Rated speed [rpm] 200

Service life [h] 10,000
(100 million strokes)
or 5 years

Noise level <40 dBA

Tab. 12: Other parameters

3.12 Hydraulic connections

Pump type

Connection type

FEM 1.02 KT.18

Internal thread UNF 1/4" 71 28

FEM 1.02 TT.18

Internal thread UNF 1/4" 7 28

FEM 1.02 FT.18

Internal thread UNF 1/4" 7 28

FEM 1.02 ST.18

Internal thread UNF 1/4" 71 28

Tab. 13: Hydraulic connections
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Technical data

3.13 Transferred medium

Parameter Value
Permissible medium viscosity [cSt]? 150
Ideally free of solids, max. particle size [um] <70
Permissible media temperature® [°C] +5 to +80

Poisoning and caustic burns
If corrosive, poisonous, ionising or biological media come into
contact with skin, eyes and the respiratory tract they may cause
serious injuries
U0 Observe the safety data sheets for the media to be trans-
ferred
U Use personal protective equipment
Operate the pump in a suitably protected area
U Check the resistance of any parts which come into con-
tact with the fluid (see chemical resistance list or consult
your local KNF dealer)

Damage caused by ionising radiation
Radioactive materials cause serious damage to health and re-
duce the service life of the pump.

U Decontaminate the pump

U Wear personal protective equipment

U  Mark the pump

[

If it cannot be ensured that the transferred medium is free of
solids, a < 70 um filter with a sufficiently large filter area must be
fitted upstream of the pump to prevent it from being damaged
(see Chapter 13).

NOTE

Before using a medium, check the compatibility of the materials of
the pump head, pump housing, diaphragm and valves with the
medium.
0 Check resistance, see chemical resistance list and Sec-
tion 4.3
0 Clarify resistance with KNF

2 Using the fluid type setting "Visc500cSt" allows media with a viscosity of
500 cSt to be transferred at a limited flow rate. (see Section 7.11)

3 Applies to water and low-reactivity media. For aggressive media, re-
sistance is to be checked at a higher medium temperature.
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Example:

3.14

Accuracy/ reproducibility

The accuracy of the metering pump is appropriately characterised
by the maximum absolute error A and the maximum relative error

B:
C max.inaccur acy O A + B
Error Value
Absolute error A O N 14 nominal v
Relative error B O N1.9% of setti
Max. deviation O A+B
Mean accuracy +/- 2%
Mean reproducibility* +/- 1%

Tab. 14: Error A and error B

SIMDOS 02, nominal value of 20ml/min
For a setting of 5ml/min, the accuracy should therefore be within

the following error limits:
Deviation o}

(N1a x 20ml/min) + (N1.
O (NO. 02ml 098mil/min) + ( NO.
O NO.115ml/ min
& N2% of setting value
A CAUTION

T C

dia, see Section 7.11

Deviating metering accuracy

The metered volume may deviate from the set value due to gas-
es, particles, or cavitation in the fluid system.
U Use a pre-filter, especially for media containing solid par-
ticles or fibers (see Chapter 13)
U Clean the valve disc/pump head (see Section 10.4)
Ventilate the pump and system well
U0 Set the liquid type, for highly viscous and outgassing me-

A CAUTION

U Monitor the metering

Deviating metering accuracy

Transferring media containing particles larger than 70 um may
block the valves in the pump head.

U0 Use a pre-filter, especially for media containing solid par-
ticles or fibers (see Chapter 13)

0 Clean the valve disc/pump head (see Section 10.4)

4 Under constant environmental conditions and with the same hose con-

figuration

22
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NOTE

Greater inaccuracies may occur for fluids with a viscosity of > 150
¢St or with a tendency to gassing out

U0 Set "fluid type" (see Section 7.11)

0 Calibrate the pump in the system (see Section 7.12)

NOTE

The flow rate may differ from the calibrated value for some appli-
cations, according to the medium, its viscosity, density and tem-

perature, pressure and installation type (e.g. cross-section con-
strictions)

U For accurate metering, calibrate the metering pump in the
system (see Section 7.12)
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Assembly and function
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STOP button

START button

Display

Control knob

Inlet

Pump head

Outlet

Power supply connector

Remote Control con-
nector (RC version only)

Connector for serial
communication (RC Plus
version only)

Outlet valve

Inlet valve
Working chamber
Diaphragm
Eccentric
Connecting rod
Pump drive

Principle:

4 Assembly and function
4.1 Metering pump structure

Fig. 3: Diaphragm pump

4.2 Operating principle

t

%
J I

BN =
—

(4.}

©

Fig. 4:
The diaphragm liquid pumps are based on reciprocating displace-
ment pump technology. The elastic diaphragm (4) is moved up and
down by the eccentric (5) and the connecting rod (6). In the down-
ward stroke it aspirates the medium to be transferred via the inlet
valve (2). In the upward stroke, the diaphragm pushes the medium
out of the pump head via the outlet valve (1). The diaphragm
hermetically seals off the working chamber (3) from the pump drive

(7).

Pump assembly

24
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Patented drive system

100% flow rate 1% flow rate

Delivery Delivery

stroke stroke

| | >
t L J t

Suction Suction

stroke stroke

Fig. 5: Low-pulsation operating principle

SIMDOS® diaphragm metering pumps are fitted with a patented
drive system. The suction stroke is always driven at maximum
speed, but the exhaust process is varied according to the selected
speed, ensuring maximum possible uniformity of discharge during
the entire stroke (see Fig. 4). This results in a low-pulsation, quasi-
continuous transfer process. This is the key difference between
SIMDOS® metering pumps and diaphragm metering pumps with
linear magnet diaphragm drive or with conventional eccentric
diaphragm drive.

The characteristic curve for the suction and exhaust strokes can
also be adapted to the medium by setting the appropriate fluid type
(see Section 7.11).

4.3 Valves

The SI MDOS is suppl i e®valveidiskhkasDuPont EK
standard, but can also be supplied with valve disks made of
CHEMRAZ®5 as an option.

A WARNING

Danger of leaks and inaccurate metering caused by non-
resistant valve materials

Using the wrong valve materials will result in inaccurate metering
é and possibly the complete failure of the valve system
U0 Check the resistance of any parts which come into con-
tact with the fluid (see chemical resistance list or consult
your local KNF dealer, or contact www.knflab.com
U  Avoid transferring media containing fluorine
U Regularly check that the pump is working properly and is

not leaking, especially when transferring aggressive and
corrosive media

SDuPontEKalrezE is a registered trademar
and Company or one of its subsidiaries. All rights reserved.

6 CHEMRAZ® is a registered trademark of Greene, Tweed & Co. All rights

reserved.
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431 Standard valve, ®DuPont EKalrez

The SIMDOSis supplied wit BvaRedBksast EKal r e z
standard. This material is resistant to most chemicals.

r'd

The optional CHEMRAZ® Valve Kit (see Section 13.1) is required
for the liquids in Tab. 15.

U0 The resistance of the individual materials can be found in
the chemical resistance list provided.
U0 In case of doubt, please contact your local KNF dealer.

NOTE

Fig. 6: Kalrez®, standard valve

The valve material can be identified from the geometry of the
valve disk.
U DuPont ERhak one groove in its outer contour
(see Fig. 6)
i CHEMRAZ® has six grooves in its outer contour
(see Fig. 7)
U0 If CHEMRAZ® valves are used, the pump is to be labelled
accordingly
U0 The instructions in Section 10.4 are to be followed when
removing the valves

4.3.2 CHEMRAZ® Valve Kit

Experience shows that CHEMRAZ® valves should be used for the
following liquids:

Solvents
Tetrahydrofuran (THF) C4HsO
Dimethyl sulfoxide (DMSO) C2HeOS
Dimethyl formamide (DMF) CsH7/NO
Methyl ethyl ketone (MEK) C4HsO
Fig. 7 Chemraz® valve, optional Cyclohexane CeH12
Concentrated acids (75%)
Hydrofluoric acid HF
Nitric acid HNOs
Sulphuryl dichloride SO2CL2
Trifluouroacetic acid C2HF302

Tab. 15: Excerpt from the chemical resistance list for the
CHEMRAZ® Valve Kit
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Assembly and functio

n

Fig. 8: Pump head

1 STOP button
1 Switch pump on/off
1 Stop transfer
process

2 START button
1 Start and interrupt transfer
process
3 Display
9 Display operating parame-
ters
4  Control knob
1 Set flow rate (turn)
1 Navigate through program
(turn)
1 Confirm (press)

4.4 Pump diaphragm

The pump diaphragm is covered with a layer of PTFE to ensure
good chemical resistance. Type "FT" uses a pure FFKM dia-
phragm.

4.5 Pump head

The pump head comprises an intermediate plate (1), a connecting
plate (2) and a head plate (3). The intermediate and connecting
plates come into contact with the liquid, so the resistance of the
corresponding head materials must be established.

4.6 Operating controls

Fig. 9: Operating controls
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Assembly and function
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Specified flow

Cycle metering mode
Current cycle
Programmed cycles
Autostart

Remote control
Analog input

Digital input 1

Digital input 2
Operating mode display
Flow setting unit
Volumeter

Time counter

Specified flow and unit

Time counter

Volumeter
Remote control

Autostart
Operating condition
Cycle metering mode

4.6.1
The main display shows the principal pump settings.

Display

? 2|34|I-56789

Cyc. 13/999 \RC 'LLGl_w
\20 0 ml/min——11

OTOmI

- I-min -I-sec

—

13

12

Fig. 10: Main display

Displays the flow rate set (1) if the unit (11) has been set to
"ml/min".

Displays the metering volume (1) if the unit (11) has been set to
"ml".

Displays the pump running time.

A Downward count (13) if a timeout (metering) has been
programmed. Time remaining display.

Display of delivery volume (12) since last pump start-up.

Displays whether pump external drive has been activated, and the
external drive condition (6, 7, 8, 9).

Displays whether pump has been set to Autostart (5).
Displays whether the pump is operating, stopped or paused (10).
If this display (2) is active, the programmed

number of volumes (3) is metered. During operation the current
cycle number (3) is incremented until the programmed cycle num-
ber (4) is reached.

A During metering, the transfer time remaining for the current
dose is displayed.

A During the pause the pump counts down the pause time
remaining.
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4.6.2 Main menu

Display Function
20 0 . Flow rate 0.03 1 20 ml/min
. ml/min . .
, Metering volume 0.03 7 1000 ml
--min --sec 0.0 ml L .
T and metering time timeout
P” High-speed operation for priming or emptying
v
F|U|d type S Set the pump for the characteristics of the medium to be trans-
ferred
S = Standard: aqueous media
D = Volatile: media with a low boiling point

V =Viscl00 cSt:  media up to 100 cSt
H = Visc500 cSt:  media up to 500 cSt

Cal. 100%

To calibrate the pump

v
Cyde Off Set cycle metering mode (several volumes)
Quantity: Repetitions ( Of f, 2é999, I nf)
T Pause: pause time (1s...99 min 59s)

System >

Switch to system menu
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4.6.3 System menu

Display Function
BaCk € Switch to main menu
EngIISh select language
A in AUS Analog input of pump*
- A Off
A 07 5V,0-10V,0i 20 mA, 47 20 mA
Range 100% Flow rate range selection for analog input*
A 100% 17 100% 0.207 20 ml/min

A 30% 0.371 30% 0.067 6 ml/min
A 15% 0.15-15% 0.037 3 ml/min

o .
|n1 Off DIgIt?J input 1:
A Off
A Start/Stop using level or pulse signal
Digital input 2:*
In2 ,
Off A Off

A Reset or high-speed operation

Digital output:*
Out Alarm| ~9 TP
A Error/alarm
A End of metering volume A Motor running (level)
A Volume pulses A Motor pulses
Set autostart
Autostart  off ,
A Off
A On (pump will start running as soon as mains voltage is
applied)

C:OﬂtraSt 40| set display contrast

Reset Neinl  Rreset pump to factory settings
Malntenanc Maintenance position for diaphragm replacing
BaCk € Switch to main menu

* RC functions are available for RC pumps only (see Section 3.4).
See Chapter 8 for further details of the external drive system.
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Assembly and function

Continuous transferring

Continuous transferring with
timeout

Metered volume

Cycle metering mode
metering several volumes

4.7 Operating modes
In this case, the device transfers at a constant flow rate.

20 ml/min

~Y

Fig. 11: Continuous transferring

In this case, the device transfers at a constant flow rate, then
switches off after a specified time.

Fig. 12: Continuous transferring with timeout

Transferring of a specified volume in a specified time.

Fig. 13: Metered volume with timeout

The pump meters n repetitions of a defined metering cycle with
pause time.

Fig. 14: Cycle metering mode
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