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Warning

Prior to installation, read these installation and
operating instructions. Installation and operation
must comply with local regulations and accepted
codes of good practice.

1. Of general interest

1.1 Structure of the documentation
The Grundfos dosing regulator VGA-146 is a state-of-the-art
solution, which complies with recognised safety regulations.

Conformity with applicable standards, directives and laws has
been verified.

Nevertheless, certain risks which cannot be prevented by the
manufacturer are associated with the use of the system.

Purpose of this manual:
* Inform users of optimum use.

* Warn users of possible residual risks when using correctly and
identify measures that should be taken to avoid damage.

» Caution users against obvious misuse or inappropriate use
and inform them of the necessary care that must be taken
when operating the system.

1.2 About this manual

This manual contains the following standardised safety
instructions about possible residual risks:

Warning

If these safety instructions are not observed, it may
result in personal injury.

If these safety instructions are not observed, it may
Caution

result in malfunction or damage to the equipment.

Notes or instructions that make the job easier and
ensure safe operation.

Information about possible residual risks is provided:

» On warning signs displayed in the installation location.

* At the start of each section in this manual.

+ Directly before any operating procedures that could involve
residual risks.

1.3 User/target groups

Users are persons who are responsible for operating and
monitoring the device VGA-146 at the installation location. The
system may only be operated by trained and qualified personnel.
Personnel must have appropriate technical knowledge and be
familiar with the basic principles of measuring and control
technology.

1.3.1 Responsibilities of the users
The users’ responsibilities:
* Read this manual before operating the VGA-146.

» Be trained by qualified personnel from Grundfos in the
operation of the system.

» Observe the recognised regulations governing safety in the
workplace and accident prevention.

» Wear appropriate protective clothing in accordance with
national regulations for the prevention of accidents when
operating the system and handling chemicals (German
GUV-V DO05).



1.4 Responsibilities of the operator

The owner of the building or operator of the VGA-146 is

responsible for the following:

« Consider this manual to be part of the product and ensure that
it is kept clearly accessible in the immediate vicinity of the
system for the entire service life of the system.

* Meet the installation requirements specified by the
manufacturer (required water connections and fittings,
environmental conditions, electrical connection, protective
pipe for dosing line if necessary, audible or optical warning
device for alarm messages if necessary).

« Ensure that water lines and fixings are regularly checked,
serviced and maintained.

» Obtain official approval for storing chemicals, if necessary.

» Train users in the operation of the system.

» Ensure that the regulations for the prevention of accidents are
observed in the installation location (German GUV-V D05
regulation for the prevention of accidents, "Chlorination of
Water" dated January 1997).

* Provide all users and service personnel with protective
clothing in accordance with GUV-V D05 (face mask, gloves,
protective apron).

1.5 Maintenance and service personnel

The system may only be maintained and serviced by authorised
service personnel from Grundfos.

1.6 Correct usage

Grundfos VGA-146 may be used for reducing the pressure
(overpressure) of the gases chlorine (Cly) to subatmospheric
pressure (vacuum) within systems for the processing of water,
within the scope of the possibilities for use described in this
manual.

The permitted dosing media depending on the design, is stated
on the type plate.

1.7 Inappropriate usage

Applications other than those listed in section 7.6 Correct usage
are considered not to be in accordance with the intended use and
are not permitted. The manufacturer, Grundfos, accepts no
liability for any damage resulting from incorrect use.

The system comprises state-of-the-art components and has
undergone safety-related testing.

Warning

Unauthorised structural modifications to the system
may result in serious damage to equipment and
personal injury.

It is forbidden to open, modify, change the structure
of, bridge, remove, bypass or disable components,
especially safety equipment.

2. Handling chlorine

2.1 Physical and chemical data

Under normal conditions of pressure and temperature, chlorine is
a yellowish green gas with a pungent odour. It exists as diatomic
molecule Cls.

It is not flammable, but can under certain circumstances promote
the flammability of metals, hydrocarbons etc.

Atomic weight 35,457

Molecular weight Cly 70,941

Density (liquid) 1,567 glcm® at -34,05 °C

Density (gaseous) 3,214 g/l at 0 °C, 1 bar

corresponds to 457 | (0,457 m3)

1 l'liquid chlorine at 0 °C -
gaseous chlorine

corresponds to 311 | (0,311 m3)

1 kg liquid chlorine at 0 °C gaseous chiorine

Specific gravity 2,486 (specific gravity of air: 1)

Boiling point - 34,05 °C (1 bar)

Melting point - 100,98 °C

Evaporation heat 269 kd/kg (at 0 °C)

Heat conductivity 0,527 kJ/m?h (liquid chlorine)

Degree of purity acc. to DIN

0,
19607 99.5 %

TLV (Threshold Limit Value) 1,5 mg/m? (0,5 Vol.-ppm)

Vapour pressure curve of chlorine

20
16 /
V.
12
8 A
///
4 r/ ©
—" -
0 3
-50 -30 10 0 10 30 50 70 S
o
Temperature (°C) Z

Fig. 1 Vapour pressure curve of chlorine

Solubility of chlorine gas in water
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Fig. 2 Solubility of chlorine gas in water
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2.2 Safety advice for handling chlorine

2.2.1 Risks to health

Chlorine gas is toxic, more than 50 Vol.-ppm in the indoor air
mean an acute danger to life.

Warning

R 23 Toxic by inhalation.

R 36/37/38Irritating to eyes, respiratory
system and skin.

Hazards of chlorine gas

+ Irritating to eyes, respiratory system and skin.

» Causes whooping cough.

» Causes causticization of skin and respiratory system.

» Lethal by lung edema in case of long influence or high
concentration.

« Slight paralyzing effect to the central nervous system.

Hazards of liquid chlorine
» Causes causticization of skin.
» Causes reddening and formation of bubbles.

2.2.2 Personal safety equipment

The operating authority of a chlorination plant has to provide for

the operation personnel:

For each person

Respiratory equipment (full-sight gas mask)

« with an effective chlorine filter (B2P3), colour mark: grey with a
white ring

+ atleast 1 spare filter per gas mask

» personally fitted (perfectly tight)

* labelled by name

Only plants with chlorine drums
« at least 2 protective suits with compressed air respirators

Storage of the safety equipment

» outside the chlorine rooms

+ well visible

+ easily available at any time

» protected from dust and moisture

Further obligations of the operating authority

* Introducing the operation personnel to handle the safety
equipment

+ Carrying out exercises (at least half-yearly)

» Regular replacement of the gas mask filters
— after the expiry of the date of durability

— at least 6 months after opening (mark the opening date on
the filter)

— after contact with chlorine
— Observe employing prohibition according to § 14 ArbStoffV
(in Germany) resp. according to local laws!
2.2.3 Rules of conduct
» Change of chlorine containers only with gas mask.

+ Entering contaminated rooms only with protective suit and
compressed air respirator.

* In case of flight wear gas mask, if possible. Observe wind
direction!

« Eating, drinking and storing food is prohibited in chlorine
rooms.

2.2.4 First aid in case of accidents

First aid after having inhalated chlorine

+ Keep calm.

* Remove injured persons from the dangerous area.
— Helpers must pay attention to personal protection!

* Immediately remove contaminated clothes.

» Calm down injured persons and keep them warm with
blankets.

» Supply fresh air; use oxygen respirator (alternately with
inhalating steam), if possible.

— No mouth-to-mouth resuscitation!
* Fast and gentle transport to hospital
— lying
— sitting in case of difficulty in breathing
— state chlorine causticization as the cause.
First aid after causticization of the skin
* Keep calm.
* Remove contaminated clothes.
* Rinse skin with plenty of water
* Bandage the wound germ-freely
» Seek medical aid.
— State chlorine causticization as the cause.

First aid after causticization of the eyes
+ Keep calm.
» Rinse causticized eyes with plenty of water while the person is
lying.
— Protect healthy eye, if necessary.
— Spread eyelids widely, let the eye move to all sides.
» Seek ophthalmologist.
— State chlorine causticization as the cause.

First aid after internal causticization
+ Keep calm.
» Drink water in short sips.
— If possible, take medical charcoal.
+ Seek medical aid.
— state chlorine causticization as the cause.

2.2.5 Transport and storage of chlorine

Warning

Handling of chlorine containers only by experienced,
practised personnel!

Basic rules for transport and storage of chlorine

+ Treat containers carefully, do not throw!

» Protect containers from turning over or rolling away!

» Protect containers from direct sun rays and temperatures over
50 °C!

Transport of containers only with valve protection nut and
protection cap.

Warning
This rules are valid for both full and empty
containers, as empty containers still contain rests of
chlorine and therefore are under pressure.

Valid regulations

— Regulations for accident prevention "Chlorination of water"
(GUV-V D5) with process instructions

— Regulations concerning places of work (ArbStattV))
— Technical rules for gases 280, 310 und 330

Warning

Strictly observe local law and regulations for
handling, transport and storage of chlorine.



2.2.6 Pressure vessels and mountings
Chlorine is being offered in two container designs:

« Steel cylinders containing 50 kg or 65 kg, equipped with one
valve for

— the withdrawal of gaseous chlorine from the upright standing
cylinder

Variant of chlorine cylinder

y Valve thread acc.
Protecting cap— ; to DIN 477
i~
- ™~ Labelled by
Valve stamping Aluminium
D label
D
N —
I T
Holding clip —— L ] Tz
3
3
g
Weldless chlorine Welded chlorine S
cylinder cylinder %
Fig. 3 Variant of chlorine cylinder
» Steel drums containing 500 kg or 1000 kg, equipped with Due to safety precautions, chlorine containers are only filled up to
— one valve for the withdrawal of gaseous chlorine 95 % of their capacity.
— one valve for the withdrawal of liquid chlorine
Warning

Riser pipe (for the withdrawal of gaseous chlorine) Observe safety precautions for chlorine containers

Tyre of roller
+ Kind of gas, weight, owner, producing date and date of the last
testing have to be noted clearly on the container. Chlorine
o " containers are marked by grey colour.

* No changes or repair by the user!

* Never open container valves by force. Stuck valve spindels
can be loosened by wrapping a shred with warm water around
the valve.

[se]
o
§ — Never use an open flame!
dip-pYbe § — Never use wrench lengthening!
= - < . .
(for the withdrawal of liquid chIo?ine) = — Return containers with stuck valves to the manufacturer.
= * Observer safety precautions and the manuals of the
Fig. 4 Chlorine drum manufacturer!
Valve for gaseous chlorine
[se]
Colour ring S
o
3
Valve for liquid chlorine 3
3
N s
! =

Fig. 5 Valve position of chlorine drum
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2.2.7 Chlorine extraction

Before the extraction

* The chlorine containers must be stored at least for 8 hours in
the container room so that the content can adapt the ambient
temperature.

Warning

Chlorine containers must never have a higher
temperature than other parts of the plant. Danger of
liquefaction and possible chlorine break-out!

e Turn chlorine drums on the support until the dip pipe and the
riser pipe are placed vertically (observe the markings on the
drum).

* Check tightness.

Connection

» Protect containers from turning over or rolling away!

* Dry the piping and the withdrawal system with dry nitrogen or
dry air.

« No foreign matter must get into the plant.

* Mount new gaskets to the connection line.

« Connect the container.

« Slowly open the container valve.

Withdrawal of gaseous chlorine

At 15 °C about 1 % (DIN19607) of the content can be

_ withrawn per hour. In case of higher withdrawal

danger of malfunction by the formation of ice on
containers and piping!

Container size Withdrawal quantity

50 Kg 500 g/h
65 Kg 650 g/h
500 Kg 5 Kg/h
1000 Kg 10 Kg/h

In case of higher chlorine requirement several chlorine containers

of the same temperature have to be connected with header lines.

Withdrawal of liquid chlorine
» Within chlorination plants only possible from chlorine drums.
* Application of an evaporator is necessary.

- Do not completely evacuate the chlorine drums.

Danger of withdrawing deposits!

« Withdrawal of gaseous chlorine: Observe residual pressure of
ca. 2 bar.

« Withdrawal of liquid chlorine: Observe residual pressure of ca.
4 bar.

After the extraction

» Close container valve.

« Disconnect container from the plant.

« Screw on valve protection nuts.

« Screw on protection cap.

- Immediately close connection lines.

No moisture must get into the lines!

2.3 Checking the tightness
Before commissioning check the tightness of the whole plant.

Warning

Do not check the tightness until the whole plant is
ready for start-up.
Danger of chlorine break-out!

2.3.1 Checking the chlorine solution lines and the diaphragm
non-return of the injector
» Observe the manual of the injector!

2.3.2 Checking the tightness of the vacuum lines

Vacuum lines are all lines between vacuum regulator and injector.
+ Close all container valves

+ Close the rate valve

* Open the shut-off valve at the injection unit

*  Open motive water valve

« Switch on the booster pump

* Open the rate valve

— Floater shows gas flow or vacuummeter shows more than -
9 m w. c.: Leakage in vacuum line!

* Close rate valve

» Switch off booster pump

* Close motive water valve

* Close the shut-off valve at the injection unit

* Check the vacuum lines and the connection. If necessary,
carefully re-tighten them.

* Check tightness again!

— Floater shows no gas flow, vacuummeter shows -9 m w. c.
or less: Vacuum lines are tight.

More possible reasons for insufficient operating
vacuum

+ injector layed out too weakly or defective
* injector obstructed
* booster pump layed out too weakly or defective

2.3.3 Checking the tightness of pressure gas lines
Pressure gas lines are all lines from the gas containers to the
vacuum regulator.

« If the plant is equipped with a nitrogen rinsing device: Check
tightness roughly with nitrogen

* Detailed checking with ammonia

Checking the tightness with nitrogen
* Close all container valves

* Open container connection valves and all shut-off valves up to
the gas dosing system

» Open the connection valve of the nitrogen cylinder

» Slowly open the valve of the nitrogen cylinder, until the lines
have a pressure of about 10 bar (read at the manometer of the
vacuum regulator).

Warning
Maximum nitrogen pressure 16 bar!
Danger of damages and gas leakage when being
exceeded!
* Apply soap water to all components under pressure

— Formation of bubbles and/or pressure drop at manometer
Leakage in pressure lines!

— Depressurize the plant!
— Eliminate leakage!
— Check tightness again!
No formation of bubbles, pressure at manometer does not drop
significantly within one hour: Pressure lines are tight.
Checking the tightness with ammonia
See chapter 5.2.3 Checking the tightness with ammonia.



2.4 Constructional requirements of chlorination plants

All chlorine rooms

©
g
3
3
3
=
g
Fig. 6 Warning sign DIN 4844
— Warning sign according to DIN 4844 part 1 no. 4.2, to be
installed at entrances
Chlorination unit -
g
Acces only for 8
. ~
instructed persons S
o
s
g

Fig. 7 Supplementary sign

— Supplementary sign according to DIN 4844 part 1 no. 4.5, to
be installed at entrances

TMO04 0701 0908

Fig. 8 Mandatory sign

— Mandatory sign according to DIN 4844 part 1 no. 4.3, to be
installed inside the rooms

First aid in the case of
CHLORINE GAS POISONNING

TMO04 0702 0908

Fig. 9 Instruction sheet for first aid

« Instruction sheet for first aid in case of chlorine gas
intoxications, to be installed inside the rooms

¢ Maximum temperature: 40 °C
— recommended temperature: 18 - 20 °C
— recommended minimal temperature: 15 °C

« Overpressure lines of dosing equipment must not end in the
open air

* Chlorine rooms must not be dedicated for the permanent stay
of people.

* Only chlorine containers and the chlorination plant may be
present in the rooms.

Rooms with pressure lines (e. g. storage rooms for chlorine
containers)

Flat, even floor
— not below ground level
— not higher than a possible loading ramp

E g
3
3
S
— g
s
g
Fig. 10 Regulations for chlorine rooms (1)
/I I
g E @
g
X X -
S
- :
s
g

Fig. 11 Regulations for chlorine rooms (2)

Direct exit to the open air
Lockable
— doors must open outwards

— it must be possible to open the doors without a key from
inside the room

No connection to other rooms

— separated gastight and fire-resistant from other rooms

A maximum of two vent holes of max. 20 cm? each

Water sprinkling system

— for precipitating escaping chlorine gas

— operation must be possiple by hand from outside the
chlorine rooms

— sufficiently dimensioned run-off with air trap

Chlorine gas warning system

— with optical and acoustical alarm

— coupled to the water sprinkling system

— coupling must reactivate automatically after having switched
off (e. g. for container exchange)

Chlorine gas must not be able to get into lower-lying rooms,

shafts, pits, canals or aspirating holes of ventilation systems.

English (GB)
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2.5 Principle function of the components

Gas Dosing System

Differential Rate Valve

pressure
regulator

Measur
Vaccum tube

meter

ng

~ Chlorine gas

——

|
Vacuum regulator

4= |otive water

Injector

Fig. 12 Components of a chlorinator

2.5.1 Vacuum regulator

TMO04 0705 0908

Reduces the gas pressure (overpressure) to subatmospheric

pressure (vacuum)

2.5.2 Measuring tube

Displays the gas flow

2.5.3 Rate valve

.

2.5.4 Differential pressure regulator (Option: VGA-117)

.

For adjustment of the required
— manually or automatically

gas flow

Regulates the difference of the pressures before and after the

rate valve to a constant value

— Adjusted dosing flow stays constant even when the injector

vacuum varies.

2.5.5 Vacuummeter (Option: VGA-117)

— Displays the injector vacuum

2.5.6 Injector

— Creates the vacuum necessary for operating the pant

— Mixes the chlorine gas with the water



2.6 List of valid laws and regulations

Laws and Regulations

BGBI. 1 1975 S. 729

Verordnung Uber Arbeitsstatten (Arbeitsstattenverordnung - ArbStattV)
Regulations concerning places of work (ArbStattV)

BGBI 1 1980 S. 173,
184

Verordnung Uber Druckbehalter, Druckgasbehalter und Fillanlagen (Druckbehalterverordnung - DruckbehV) mit
technischen Regeln Druckbehélter (TRB) mit technischen Regeln Druckgase (TRG)

Regulations concerning pressure containers, gas cylinders and filling systems (pressure containers - DruckbehV)
with technical rules for pressure containers (TRB) with technical rules for pressure gases (TRG)

BGBI 1 1986 S. 1470

Gefahrstoffverordnung (GefStoffV)
Regulations for hazardous materials (GefStoffV)

BGBI | 1975 S. 2494

Verordnung Uber geféhrliche Arbeitsstoffe (Arbeitsstoffverordnung - ArbStoffV)
Regulations for hazardous work materials (ArbStoffV)

Unfallverhitungsvorschrift "Allgemeine Vorschriften"

GUV 0.1 Regulations for accident prevention "General Regulations”

GUV-V D5 Unfallverhitungsvorschrift "Chlorung von Wasser"
Regulations for accident prevention "Chlorination of water"

GUV 49.1 Prufliste zur UnfallverhGtungsvorschrift "Chlorung von Wasser"

' Checklist for Regulations for accident prevention "Chlorination of water"

GUV 03 Unfallverhitungsvorschrift "Erste Hilfe"

’ Regulations for accident prevention "First-Aid"

GUV 205 Merkblatt "Anleitung zur ersten Hilfe bei Unfallen"

' Leaflet "Instructions for First-Aid in case of accidents"

GUV 206 Merkblatt "Verbandzeug fiir die erste Hilfe bei Unfallen"

' Leaflet "Dressing material for First-Aid in case of accidents"
Atemschutzmerkblatt

GUV20.14 Leaflet for the protection of the air
Merkblatt "Uber den Umgang mit &tzenden Stoffen"

GUV 29.6 R ; : et
Leaflet "Handling of caustic materials
Grundsatz fur arbeitsmedizinische Vorsorgeuntersuchungen "Trager von Atemschutzgeraten fir Arbeit und

GUV 60.3G26 Rettung" G 26
Principle for preventive industrial medicine checkup "Wearers of respiratory equipment for work and rescue" G 26
Unfallverhitungsvorschrift "Druckbehalter"

GUV 2.6 : : i e : "

Regulations for accident prevention "Pressure containers
Unfallverhitungsvorschrift "Elektrische Anlagen und Betriebsmittel"

GUV 2.10 ; . T o : "
Regulations for accident prevention "Electrical installations and resources
Unfallverhitungsvorschrift "Gase"

GUV 9.9 ; . o "

Regulations for accident prevention "Gases
Merkblatt "Chlor"
ZH1/230 Leaflet "Chlorine"
CEFIC Unfallmerkblatt flir den StralRentransport "Chlor" Klasse 2, Ziffer 3 at UN 2201

Accident leaflet for the road transport "Chlorine" Class 2, Number 3 at UN 2201

BGBI | 1985, S. 1550

Verordnung Uber die Beférderung geféhrlicher Guter auf der StralRe - Gefahrgut Vstr/GGVS - Klasse 2, Ziffer 3 at
Regulations for the transport of dangerous goods on the road - Gefahrgut Vstr/GGVS - Class 2, Number 3 at

GGVE

Gefahrgutverordnung Eisenbahn, Klasse 2, Ziffer 3 at)
Regulations for dangerous goods on trains, Class 2, Number 3 at)

RID

Internationale Verordnung fir die Beférderung gefahrlicher Giter mit der Eisenbahn - Klasse 2, Ziffer 3 at
International regulations for the transport of dangerous goods by train - Class 2, Number 3 at

BGBI |1 1977, S. 1119

Verordnung Uber die Beférderung gefahrlicher Guter auf dem Rhein (ADNR)
Regulations for the transport of dangerous goods on the Rhine (ADNR)

DVGW-Rules
Begriffe der Chlorung
W203 Concept of chlorination
W645-1 Uberwachungs-, Mess-, Steuer- und Regeleinrichtungen in Wasserversorgungsanalagen
Devices for monitoring, measuring, control and regulation in water supply plants
Desinfektion von Wasserversorgungsanlagen
W291 o .
Disinfection of water supply plants
Dosieranlagen fir Desinfektions- bzw. Oxidationsmittel - Dosieranlagen fur Chlor
W623 . . s . o . .
Dosing units for disinfection or oxidation with chlorine
W640 Uberwachungs-, MeR-, Steuer- und Regeleinrichtungen in Wasserwerken

Systems for monitoring, measurement, control and regulation in waterworks

DVGW-Merkblatt Arbeitshilfe zur Erstellung einer ortlichen Betriebsanweisung fur Chlorungsanlagen unter
Verwendung von Chlorgas
DVGW leaflet Aid for the creation of a local manual flr chlorination systems using chlorine gas

English (GB)
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Standards

Chlorgasdosieranlagen zur Wasseraufbereitung

DIN 19606 Chlorine gas dosing systems for water treatment

DIN 19607 Chlor.zur Wasseraufbereitung
Chlorine for water treatment

DIN EN 937 Chlor zur Aufbereitung von Wasser fiir den menschlichen Gebrauch
Chlorine for the treatment of water for the human use

DIN 19643 Aufbereitung von Schwimm- und Badewasser

Treatment of swimming pool and bathing water

DIN 3179, Teil 1,2

Einteilung der Atemgerate, Ubersicht
Division of the respiratory equipment, overview

DIN 4102, Teil 2

Brandverhalten von Baustoffen und Bauteilen
Behaviour in fire of building materials and parts

DIN 477, Teil 1

Gasflaschenventile; Bauformen, Baumale, Anschliisse, Gewinde
Gas cylinder valves; forms, measurements, connections, threads

2.7 Recommended diameter

2.7.1 Between vacuum regulator and dosing regulator

Length of the vacuum line in (m)

Dosing quantity (g/h)

1000 2000 4000 10000
0 DN 8 DN 8 DN 10 DN 15
10 DN 8 DN 8 DN 10 DN 15
20 DN 8 DN 10 DN 15 DN 20
30 DN 8 DN 10 DN 15 DN 20
40 DN 8 DN 15 DN 15 DN 20
50 DN 10 DN 15 DN 15 DN 20
75 DN 10 DN 15 DN 15 DN25
100 DN 10 DN 15 DN 20 DN25
Grundfos company standard calculated with pressure drop
p = 12.5 mbar
The indications in this table result from pressure loss
observations. They do not take into consideration the possible
influence of length and diameter of lines on the operational
reliability of the system.
2.7.2 Between dosing regulator and injector
Length of the vacuum line in (m) Dosing quantity (g/h)
1000 2000 4000 10000
0 DN 8 DN 8 DN 8 DN 15
10 DN 8 DN 8 DN 8 DN 15
20 DN 8 DN 8 DN 10 DN 15
30 DN 8 DN 8 DN 10 DN 15
40 DN 8 DN 8 DN 10 DN 15
50 DN 8 DN 10 DN 15 DN 15
75 DN 8 DN 10 DN 15 DN 20
100 DN 8 DN 10 DN 15 DN 20

Grundfos company standard calculated with pressure drop

p = 50 mbar

The indications in this table result from pressure loss
observations. They do not take into consideration the possible
influence of length and diameter of lines on the operational
reliability of the system.

10



3. Technical Data

3.1 Type key VGA-146
Example: Vacuum regulator Type key VGA-146-D/1/6-S-0RF

Code

Example VGA-146

Vaccuperm Gas Advanced = VGA

0 =

Installation

Directly on the drum
Wall-mounting
Header line

AW N

Connection

G1

G 3/4

US yoke

Copper pipe 6/8 (G 1/2)

n

[$,]

Connection output
PE 8/11

PE 10/14

PVC pipe DN 15

16

S wm

Inlet valve

Short
Long, 230-240 V/50-60 Hz
Long, 110-115 V/50-60 Hz

w N =~ O

Pressure indication

Without pressure gauge
Pressure gauge without contacts
Pressure gauge with MIN "NO"
Pressure gauge with MIN "NC"

m - X0 -

Connection pressure gauge
Top

Right-hand-side
Left-hand-side

Front

A T

Pressure inlet
Front

Left

Right
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3.2 General Data

Permissible medium

Clp

Flow range

0.2 - 10 kg/h, 10 - 530 Ibs/day

Max. ambient temperature

40 °C

Minimal admission pressure

2 bar

Maximum admission pressure

11 bar

3.2.1 Pressure connection

Pressure line connection
(inlet)

G3/4, G1, Cu pipe 6/8, USA
yoke

Vacuum line connection
(outlet)

PE 10/14, PVC pipe DN 15

Overpressure valve
connection

PE hose 8/11

Overpressure line to be used

PE hose 8/11

3.2.2 Liquid trap (with heating)

VGA-146-X/X/X/L-

230V, 50/60 Hz

0XX:
Voltage VGA-146-X/X/X/M

0XX: 115V, 50/60 Hz
Mains cable length 1.5 m euro plug (for 230 V) or USA

plug (for 115 V)

Power consumption 12 W

Degree of protection P54

Temperature

max. 60 °C, self-regulating

3.2.3 Pressure gauge

(limit contact for minimal admission pressure)

Measuring range

0-16 bar

adjusted to the permissible minimal

Switch point admission pressure (2 bar)
Switching contact opens in case of decreasing the
performance adjusted switching point

Maximum switching
capacity

10 W for DC, 10 VA for AC

Maximum switching

100V, DC or AC

voltage

Maximum switching 0.5 A for DC or AC, in case of pure
current ohmic load

Switching hysteresis max. 2.5 %

Temperature range

-30 °C up to +75 °C

Connection

2 wires, arbitrary polarity, length of the

cables about 3 m each

3.2.4 Accessories (not including)

With holding plate for wall fixing at change of container

Installation material in 3 lengths

Test medium for leak search

12



3.3 Dimensioned drawings

According to the design, the measures may vary

slightly.
3.3.1 Design with liquid trap

ca. 180 |
ca. 127
o 0 Fﬁ)
|
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i |
@ | ca. 119 | ca. 198
o %D
D ® S 5
L l@- )
s 5 @ ®
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|
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| N
!
_ ”{Mﬂ@
Fig. 13 Dimensional drawing vacuum regulator
3.3.2 Design with mounting plate
N Fay L n
©
8 ] 8
o o - E[@ ;
e Q 8
I o
© © —_— O} <
pressure connection on the right pressure connection on the left
(gas valve facing left) (gas valve facing right)
lla all
8 9 =[P
]
(&)

|
ca. 173

Fig. 14 Dimensional drawing vacuum regulator on mounting plate

TMO04 0844 0908

TMO04 0845 0908
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4. Installation

4.1 Transport and storage

* Handle with care, do not throw!
* Dry and cool storage place.

4.2 Unpacking
» Observe when unpacking:

— No humidity should get into gas-leading parts!

— No foreign matter should get into gas-leading parts!
* Mount as soon as possible after unpacking.

4.3 Mounting

Requirements for mounting

« Installations at the pressure side from the containers resp. the
evaporator are present and checked for tightness

» Piping has been rinsed with nitrogen
— no more soiling present

* In case of design without liquid gas trap and for mounting to
header lines: Filter and liquid gas trap resp. pressure reducing
valve has been installed directly before the vacuum regulator

« Directly before the vacuum regulator the highest temperature
in the course of the pressure gas lines is present.

— If necessary, wrap a heater band around the pressure line
connection of the vacuum regulator.

Warning

Ensure that all container valves are closed before
mounting.

Only use the intended line types!

In case of design without mounting plate:
The device will only be carried by the connection with

the pressure line.

Ensure that all piping is free of distortion.
Do not mount the device in a distorted manner.

14

5. Commissioning

5.1 Preparations for commissioning

5.1.1 Vacuum connections

Warning

Before connecting, ensure that the valves of all gas
containers are closed.

Only use the intended line types!

Only tighten the union nuts of the vacuum
connections by hand. Do not use any tools!

Danger of damages!

Maximum length of the vacuum line, see chapter
2.7 Recommended diameter

* At the vacuum regulator, connect the vacuum line and connect
it to the dosing regulators.

Warning

Lead the overpressure line downwards, as chlorine is
heavier than air.

Connect the overpressure line to a suitable
adsorption device. If using a gas warning device:
Mount the sensor in a distance of about 10 cm from
the outlet hole of the adsorption device.

The overpressure line must end in the room, never
lead to the open air!

» Connect the overpressure line to the overpressure connection.
+ Connect the vacuum line to the injector.

5.1.2 Pressure line connection

Ensure that the pressure lines are as short as
possible.

» Slightly apply grease to the gasket, if necessary
* Connect the pressure line to the pressure line connection

5.1.3 Electrical connections

Before connecting the mains cable:

Check if the mains voltage indicated on the type
plate corresponds to the local mains voltage. Wrong
voltage can lead to damages of the product!

To ensure electromagnetic compatibility (EMC):

Signal lines must be shielded. The shield must be
connected to PE or ground on the side of the
counterpart, par exemple a controller.

Signal lines and mains lines must be guided in
different cable channels.

Connecting the liquid trap (option)
* Connect mains cable of the liquid trap with the mains

Connecting the contact manometer (option)
» Connect two cables with an external evaluation device

The polarity is arbitrary.



5.2 Checks before commissioning
Check tightness of the total plant before start-up.
— Observe manual of the gas dosing regulators!

Warning

Check the tightness not until the total plant is ready
for start-up.

Danger of gas leakage!

Warning
Before checking the tightness:

Start running the optional built-in liquid trap or the
seperate liquid trap!

Danger of gas leakage!

5.2.1 Checking the tightness of pressure gas lines
Pressure gas lines are all lines from the gas containers to the
vacuum regulator.

+ If the plant is equipped with a nitrogen rinsing device: Check
tightness roughly with nitrogen (all dosing media)

» Detailed checking: with ammonia

5.2.2 Checking the tightness with nitrogen
« Close all container valves

« Open container connection valves and all shut-off valves up to
the gas dosing system

» Open the connection valve of the nitrogen cylinder

» Slowly open the valve of the nitrogen cylinder, until the lines
have a pressure of about 10 bar (read at the manometer of the
vacuum regulator).

Warning
Maximum nitrogen pressure 16 bar!
Danger of damages and gas leakage when being
exceeded!
* Apply leakage spray or soap water to all components under
pressure

— Formation of bubbles and/or pressure drop at manometer
-->Leakage in pressure lines!

« Depressurize the plant!
« Eliminate leakage!
« Check tightness again!
— No formation of bubbles, pressure at manometer does not
drop significantly within one hour
--> Pressure lines are tight.
5.2.3 Checking the tightness with ammonia
« Open all container valves and container connection valves and
quickly close them again

» Slowly pass the open ammonia bottle along pressure-gas
leading parts

— Formation of white mist: Leakage in pressure lines!
» Depressurize the plant!
« Eliminate leakage!
* Check tightness again!

TMO04 0849 0908

Fig. 15 Formation of white mist: Leakage in pressure lines!

— No formation of white mist: Pressure lines are tight.

3
]
>
]
3
=
=
Fig. 16 Pressure lines are tight

Warning

Liquid ammonia must not come in contact with parts

of the plant!

Danger of leakages by corrosion!
3
3
3
]
3
=
P=

Fig. 17 Liquid ammonia makes leakages by corrosion

6. Operation

6.1 Function
* Reducing the gas pressure (overpressure) to subatmospheric
pressure (vacuum)

* In case of too high pressure in the device (e. g. if the inlet
valve is soiled or damaged) the overpressure valve opens.

— Gas will be lead to the absorption vessel.

* In case of the gas container getting empty or blocked gas
supply (too high vacuum in the device) the vacuum shut-off
valve closes.

— Gas containers will not be evacuated with the injector
vacuum.

» Liquid trap (option)
— Prevents liquid gas from getting into the vacuum regulator
— The temperature is self-regulating to max. 60 °C.

6.2 Display Elements
* Pressure gauge (option)
— displays the gas pressure at the inlet (admission pressure)
— optionally with a limit contact for minimal admission
pressure, e.g. empty signal is sent to the control panel.
Warning
Do not exceed the admission pressure!
Danger of gas break-out!

6.3 Operating

The device is passive. All adjustment has to be made

at other parts of gas break-out!
* Observe manuals of the other components.

15
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6.4 Possible faults

Fault

To be recognized by

Cause

Correction

Gas leakage

Gas odour

Formation of mist at the connections

when checking the tightness

Connections not tight

Check connections and retighten them

Gas escapes at the overpressure
line while the plant is not running

Inlet valve not tight

Call the service

Loss of pressure at the manometer
while the plant is not running and

the gas supply is closed

Inlet valve or connections
not tight

Call the service

Overpressure valve not

tight

Vacuum present in the overpressure
line while the plant is running (to be

felt by putting on a finger)

Spring corroded or soiled

Call the service

O-ring (19) defective

Replace o-ring (19)

Diaphragm defective

Call the service

Disturbed regulation

Vibrations and booming of the
device

Diaphragm distored or
mounted incorrectly

Call the service

Desired dosing flow is
not
reached

Vacuum present in the overpressure
line while the plant is running (to be

felt by putting on a finger)

Diaphragm damaged

Call the service

Pressure gauge of the vacuum

regulator

Admission pressure too low
(< 2 bar)

Call the service

Gas container empty

Replace gas containers by full ones

Shut-off valves in the
pressure lines closed or not
perfectly open

Open the shut-off valves

Re-liquefaction of the
gas

Formation of ice on filter or pressure
line connection during start-up,
damages of PVC enclosure parts
(only visible when the device is

open)

Temperature at the pressure
line connection lower than
the temperature of the other
pressure gas lines

Wrap a heater band around the filter and/
or the pressure line connection and warm
them up. Close gas supply before the
filter, adjust the gas dosing system to
minimal dosing flow and start the plant

Heating of the liquid trap not
connected or defective

Call the service

Vacuum regulator without
liquid trap used with gas
drum

Use a vacuum regulator with a liquid trap

External evaluation
device shows
mistakenly too low
admission pressure
(only for the optional
contact manometer

Formation of ice on filter or pressure
line connection during start-up,
damages of PVC enclosure parts
(only visible when the device is

open)

Line between contact
manometer and evaluation
device interrupted

Check line and repair it

7. Maintenance

Rates for cleaning and maintenance

— at least every 12 months

— in case of malfunction

Warning

Do not open the device!

8. Disposal

This product or parts of it must be disposed of in an
environmentally sound way:

1. Use the public or private waste collection service.

2. If this is not possible, contact the nearest Grundfos company
or service workshop.

Cleaning, maintenance and repair only by authorized

personnel!

Warning

Switch off the whole plant before doing cleaning and
maintenance work!

Danger of gas break-out!

Warning

Check the tightness before restarting!
Danger of gas break-out!
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Declaration of conformity

GB: EU declaration of conformity

We, Grundfos, declare under our sole responsibility that the products
VGA-111, VGA-113, VGA-117, VGA-146, VGB-103, VGS-141, VGS-143,
VGS-145, VGS-147, VGS-148, to which the declaration below relates,
are in conformity with the Council Directives listed below on the
approximation of the laws of the EU member states.

CZ: Prohlaseni o shodé EU

My firma Grundfos prohlaSujeme na svou plnou odpovédnost, Ze vyrobky
VGA-111, VGA-113, VGA-117, VGA-146, VGB-103, VGS-141, VGS-143,
VGS-145, VGS-147, VGS-148, na které se toto prohlaseni vztahuje, jsou
v souladu s nize uvedenymi ustanovenimi smérnice Rady pro sblizeni
pravnich predpisu ¢lenskych statd Evropského spoleéenstvi.

DE: EU-Konformitatserklarung

Wir, Grundfos, erklaren in alleiniger Verantwortung, dass die Produkte
VGA-111, VGA-113, VGA-117, VGA-146, VGB-103, VGS-141, VGS-143,
VGS-145, VGS-147, VGS-148, auf die sich diese Erklarung beziehen,
mit den folgenden Richtlinien des Rates zur Angleichung der
Rechtsvorschriften der EU-Mitgliedsstaaten Gibereinstimmen.

ES: Declaracion de conformidad de la UE

Grundfos declara, bajo su exclusiva responsabilidad, que los productos
VGA-111, VGA-113, VGA-117, VGA-146, VGB-103, VGS-141, VGS-143,
VGS-145, VGS-147, VGS-148 a los que hace referencia la siguiente
declaracién cumplen lo establecido por las siguientes Directivas del
Consejo sobre la aproximacion de las legislaciones de los Estados
miembros de la UE.

FR: Déclaration de conformité UE

Nous, Grundfos, déclarons sous notre seule responsabilité, que les
produits VGA-111, VGA-113, VGA-117, VGA-146, VGB-103, VGS-141,
VGS-143, VGS-145, VGS-147, VGS-148, auxquels se référe cette
déclaration, sont conformes aux Directives du Conseil concernant le
rapprochement des Iégislations des Etats membres UE relatives aux
normes énoncées ci-dessous.

PL: Deklaracja zgodnosci UE

My, Grundfos, o$wiadczamy z petng odpowiedzialnos$cig, ze nasze
produkty VGA-111, VGA-113, VGA-117, VGA-146, VGB-103, VGS-141,
VGS-143, VGS-145, VGS-147, VGS-148, ktorych deklaracja niniejsza
dotyczy, sg zgodne z nastepujgcymi dyrektywami Rady w sprawie
zblizenia przepiséw prawnych panstw cztonkowskich.

PT: Declaracao de conformidade UE

A Grundfos declara sob sua Unica responsabilidade que os produtos
VGA-111, VGA-113, VGA-117, VGA-146, VGB-103, VGS-141, VGS-143,
VGS-145, VGS-147, VGS-148, aos quais diz respeito a declaragédo
abaixo, estdo em conformidade com as Directivas do Conselho sobre a
aproximagao das legislagdes dos Estados Membros da UE.

RO: Declaratia de conformitate UE

Noi Grundfos declaram pe propria raspundere ca produsele VGA-111,
VGA-113, VGA-117, VGA-146, VGB-103, VGS-141, VGS-143, VGS-145,
VGS-147, VGS-148, la care se refera aceasta declaratie, sunt in
conformitate cu Directivele de Consiliu specificate mai jos privind
armonizarea legilor statelor membre UE.

RU: leknapauus o cootBeTcTBUM HopMmam EC

Mbl, komnaHusa Grundfos, co Bcelt OTBETCTBEHHOCTbIO 3asiBNSAEM, YTO
napgenus VGA-111, VGA-113, VGA-117, VGA-146, VGB-103, VGS-141,
VGS-143, VGS-145, VGS-147, VGS-148, Kk KOTOPbIM OTHOCUTCA
HWXeNpuBeaEHHas Aeknapauns, COOTBETCTBYIOT HUXENPUBEOEHHBIM
OupekTBam CoBeTa EBpocoto3a 0 TOXAECTBEHHOCTU 3aKOHOB CTpaH-
uneHos EC.

TR: AB uygunluk bildirgesi

Grundfos olarak, asagidaki bildirim konusu olan VGA-111, VGA-113,
VGA-117, VGA-146, VGB-103, VGS-141, VGS-143, VGS-145, VGS-147,
VGS-148 Uriinlerinin, AB Uye (lkelerinin direktiflerinin
yakinlastiriimasiyla ilgili durumun asagidaki Konsey Direktifleriyle
uyumlu oldugunu ve bununla ilgili olarak tim sorumlulugun bize ait
oldugunu beyan ederiz.

— Machinery Directive (2006/42/EC). Standards used:
DIN EN ISO 12100:2010.

— Low Voltage Directive (2014/35/EU). Standards used:
EN 60204-1:2007
EN 61010-1:2011-07*

— EMC Directive (2014/30/EU)*. Standards used:
EN 55014-1:2006+A1:2009+A2:2011
EN 55014-2:2016
EN 61000-6-1:2007
EN 61000-6-3:2011

— Other regulations applied:
DIN 19606:2010-09

— RoHS Directives (2011/65/EU and 2015/863/EU).
Standard used: EN 50581:2012

* Only valid for products with electrical components

This EU declaration of conformity is only valid when published as part of
the Grundfos installation and operating instructions (publication numbers
95714202, 95714224, 98028175, 95714246, 95714278, 95713929,
95714262, 95714296).

Pfinztal, 1st March 2018

oo (o (o

Ulrich Stemick
Technical Director
Grundfos Water Treatment GmbH
Reetzstr. 85, D-76327 Pfinztal, Germany

Person authorised to compile technical file and
empowered to sign the EU declaration of conformity.
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EAL

YCcTaHOBKM BaKyyMHble 4715 403MPOBaHUs ra3oB Tuna Vaccuperm
cepTMdULMpOBaHbl Ha COOTBETCTBME TpeboBaHUAM TexXHUYECKMX
pernameHToB TamoxeHHoro coto3da: TP TC 004/2011 «O 6e3onacHocTu
HW3KOBOJILTHOro obopyaoBaHus»; TP TC 010/2011 «O 6e3onacHocTun
MalLumH n obopygoBaHus»; TP TC 020/2011 «3nekTpomarHutHas
COBMECTUMOCTb TEXHUYECKUX CPELCTBY.

CepTtndumkaTt cooTBETCTBUSA:

TC RU C-DK.AN30.B.01214, cpok agencteusa go 17.12.2019 r.

BbigaH: OpraHom no ceptudumkauymm npogykunn « MBAHOBO-
CEPTUO®UKAT» OO0 «MBaHoBckuin ®oHg Ceptudpmnkaummy.
Appec: 153032, Poccuinckaa ®egepaums, r. UBaHoBo, yn.
CtaHkocTpoutenen, a.1.

YCcTaHOBKM BaKyyMHble 4515 4O3MPOBaHUs ra3oB Tuna Vaccuperm
JeKknapupoBaHbl Ha COOTBETCTBUE TpeboBaHNAM TeXHMYECKOro
pernameHTa TamoxeHHoro coto3a TP TC 032/2013 «O 6e3onacHoCcTu
obopynoBaHus, paboTatollero nog n3bbITOYHbIM JABNEHNEMY.
Heknapauma cooTBEeTCTBUSA:

TC N RU 1-DK.AN30.B.05343, cpok gencteusa go 08.10.2020 r.

WcTtpa, 1 mapta 2016 1.

KacaTtknna B. B.
PykoBoguTenb otgena kavyecTsa,
3KOSOrMM 1 OXpaHbl Tpyaa
OO0 INpyHadoc UcTpa, Poccus
143581, MockoBckasi obnacTb,
VCTprHCKMIA panoH,
aep. Jlewkoso, 1.188



Argentina

Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Centro
Industrial Garin

1619 - Garin Pcia. de B.A.

Phone: +54-3327 414 444

Telefax: +54-3327 45 3190

Australia

GRUNDFOS Pumps Pty. Ltd.
P.O. Box 2040

Regency Park

South Australia 5942

Phone: +61-8-8461-4611
Telefax: +61-8-8340 0155

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
GrundfosstraRe 2

A-5082 Grodig/Salzburg

Tel.: +43-6246-883-0

Telefax: +43-6246-883-30

Belgium

N.V. GRUNDFOS Bellux S.A.
Boomsesteenweg 81-83
B-2630 Aartselaar

Tél.: +32-3-870 7300
Télécopie: +32-3-870 7301

Belarus

Mpeacrasutenscteo NMPYHAPOC B
MuHcke

220125, MuHck

yn. WadapHsiHckas, 11, od. 56, BL|
«MopT»

Ten.: +7 (375 17) 286 39 72/73
dakc: +7 (375 17) 286 39 71
E-mail: minsk@grundfos.com

Bosnia and Herzegovina
GRUNDFOS Sarajevo

Zmaja od Bosne 7-7A,
BH-71000 Sarajevo

Phone: +387 33 592 480
Telefax: +387 33 590 465
www.ba.grundfos.com

e-mail: grundfos@bih.net.ba

Brazil

BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,
630

CEP 09850 - 300

Sao Bernardo do Campo - SP

Phone: +55-11 4393 5533

Telefax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel. +359 2 49 22 200

Fax. +359 2 49 22 201

email: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakville, Ontario

L6H 6C9

Phone: +1-905 829 9533
Telefax: +1-905 829 9512

China

Grundfos Alldos

Dosing & Disinfection

ALLDOS (Shanghai) Water Technology
Co. Ltd.

West Unit, 1 Floor, No. 2 Building (T 4-2)
278 Jinhu Road, Jin Qiao Export
Processing Zone

Pudong New Area

Shanghai, 201206

Phone: +86 21 5055 1012

Telefax: +86 21 5032 0596

E-mail: grundfosalldos-CN@grundfos.com

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
10F The Hub, No. 33 Suhong Road
Minhang District

Shanghai 201106

PRC

Phone: +86-21 6122 5222

Telefax: +86-21 6122 5333

COLOMBIA

GRUNDFOS Colombia S.A.S.

Km 1.5 via Siberia-Cota Conj. Potrero
Chico,

Parque Empresarial Arcos de Cota Bod.
1A.

Cota, Cundinamarca

Phone: +57(1)-2913444

Telefax: +57(1)-8764586

Croatia

GRUNDFOS CROATIA d.o.o.
Buzinski prilaz 38, Buzin
HR-10010 Zagreb

Phone: +385 1 6595 400
Telefax: +385 1 6595 499
www.hr.grundfos.com

GRUNDFOS Sales Czechia and
Slovakia s.r.o.

Capkovského 21

779 00 Olomouc

Phone: +420-585-716 111

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Trukkikuja 1

FI-01360 Vantaa

Phone: +358-(0)207 889 500

France

Pompes GRUNDFOS Distribution S.A.
Parc d’Activités de Chesnes

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tél.: +33-4 74 82 15 15

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS Water Treatment GmbH
Reetzstrale 85

D-76327 Pfinztal (Sollingen)

Tel.: +49 7240 61-0

Telefax: +49 7240 61-177

E-mail: gwt@grundfos.com

Germany

GRUNDFOS GMBH

Schliiterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Telefax: +49-(0) 211 929 69-3799
E-mail: infoservice@grundfos.de
Service in Deutschland:

E-mail: kundendienst@grundfos.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O. Box 71

GR-19002 Peania

Phone: +0030-210-66 83 400
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor

Siu Wai Industrial Centre

29-33 Wing Hong Street &

68 King Lam Street, Cheung Sha Wan
Kowloon

Phone: +852-27861706 / 27861741
Telefax: +852-27858664

Hungary

GRUNDFOS Hungéria Kift.
Topark u. 8

H-2045 Torokbalint,
Phone: +36-23 511 110
Telefax: +36-23 511 111

India

GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 097

Phone: +91-44 4596 6800

Indonesia

PT. GRUNDFOS POMPA

Graha Intirub Lt. 2 & 3

JIn. Cililitan Besar No.454. Makasar,
Jakarta Timur

ID-Jakarta 13650

Phone: +62 21-469-51900

Telefax: +62 21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Phone: +353-1-4089 800
Telefax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.I.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
1-2-3, Shin-Miyakoda, Kita-ku
Hamamatsu

431-2103 Japan

Phone: +81 53 428 4760
Telefax: +81 53 428 5005

Korea

GRUNDFOS Pumps Korea Ltd.

6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs

Augusta Deglava iela 60, LV-1035, Riga,
Talr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia

GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam

Selangor

Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

Mexico

Bombas GRUNDFOS de México S.A. de
C.V.

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000

Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Telefax: +31-88-478 6332
E-mail: info_gnl@grundfos.com

New Zealand

GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland

Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway

GRUNDFOS Pumper A/S
Stremsveien 344
Postboks 235, Leirdal
N-1011 Oslo

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalhaes, 241
Apartado 1079

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county llfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O lpyHadoc Poccus

yn. WkonbHas, 39-41

Mocksa, RU-109544, Russia

Ten. (+7) 495 564-88-00 (495) 737-30-00
dakc (+7) 495 564 8811

E-mail grundfos.moscow@grundfos.com

Serbia

Grundfos Srbija d.o.o.
Omladinskih brigada 90b
11070 Novi Beograd
Phone: +381 11 2258 740
Telefax: +381 11 2281 769
www.rs.grundfos.com

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Phone: +65-6681 9688

Telefax: +65-6681 9689

Slovakia

GRUNDFOS s.r.o.
Prievozska 4D

821 09 BRATISLAVA
Phona: +421 2 5020 1426
sk.grundfos.com

Slovenia

GRUNDFOS LJUBLJANA, d.o.o.
Leskos$kova 9e, 1122 Ljubljana
Phone: +386 (0) 1 568 06 10
Telefax: +386 (0)1 568 0619
E-mail: tehnika-si@grundfos.com

South Africa

Grundfos (PTY) Ltd.

16 Lascelles Drive, Meadowbrook Estate
1609 Germiston, Johannesburg

Tel.: (+27) 10 248 6000

Fax: (+27) 10 248 6002

E-mail: Igradidge@grundfos.com

Spain

Bombas GRUNDFOS Espafia S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8800

Telefax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagardsgatan 6)
431 24 MélIndal

Tel.: +46 31 332 23 000
Telefax: +46 31 331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fallanden/ZH
Tel.: +41-44-806 8111
Telefax: +41-44-806 8115

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd.
7 Floor, 219 Min-Chuan Road
Taichung, Taiwan, R.O.C.

Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand

GRUNDFOS (Thailand) Ltd.

92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999

Telefax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd. Sti.

Gebze Organize Sanayi Bolgesi
Ihsan dede Caddesi,

2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli

Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine

BisHec LleHTp €Bpona
CtonunyHe woce, 103

M. Kuis, 03131, YkpaiHa
TenedoH: (+38 044) 237 04 00
dakc.: (+38 044) 237 04 01
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768

Jebel Ali Free Zone

Dubai

Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

Leighton Buzzard/Beds. LU7 4TL
Phone: +44-1525-850000
Telefax: +44-1525-850011

U.S.A.

GRUNDFOS Pumps Corporation
9300 Loiret Blvd.

Lenexa, Kansas 66219

Phone: +1-913-227-3400
Telefax: +1-913-227-3500

Uzbekistan

Grundfos Tashkent, Uzbekistan The
Representative Office of Grundfos
Kazakhstan in Uzbekistan

38a, Oybek street, Tashkent

TenedoH: (+998) 71 150 3290 / 71 150
3291

®dakc: (+998) 71 150 3292

Addresses revised 15.01.2019

Grundfos companies
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