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Welcome!!!

This manual has been devised and produced to provide installers with an easy-access reference 
tool.

The subjects it covers have been selected according to the numerous enquiries the DAB PUMPS 
S.p.a. Customer Technical Service department has received and it has been developed in 
association with the service centres, installers,and the DAB PUMPS S.p.a. Engineering department.

PLEASE NOTE:

The suggestions made in this handbook are provided for illustrative purposes and are applicable in 
the majority of cases. 
Nevertheless, we recommend that a careful analysis of the actual installation requirements and 
conditions be carried out by a technical design firm or a qualified professional who is specialised in 
this field.
Dab Pumps S.p.a. cannot be held in any way responsible for any injuries caused, including therein 
to consumers (as defined by Legislative Decree n. 206/2005), or damage to property, including 
therein systems, equipment, and products, as a direct or indirect result of events attributable to the 
choice of a product (based on the information contained herein) which is inappropriate for the 
actual installation requirements and conditions.
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Heating systems

Conditioning systems

Sanitary purposes

Anti-condensation applications

Closed circuits industrial applications

Applications

Heating pump calculation

Applications

9Heating systems
9Conditioning systems
9Sanitary purposes
9Anti-condensation applications
9Closed circuits industrial applications
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figure A
figure B
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HEATING PUMP CALCULATION

Legislation stipulates that every building be assigned a “heat-loss factor” ; it has also established a 
maximum room temperature of 20°C.
To ensure the room temperature is kept at 20°C, a balance must be established between the 
“heat-loss factor” and the building overall heat-drop rate.
The heat-loss factor is the amount of heat lost by the building in an hour per cubic metre and per 
degree centigrade.
This coefficient is calculated by adding:
- the heating capacity per cubic metre and degree centigrade needed to offset the heat lost 
through transfer towards the outside via the opaque and transparent parts of a building (see fig. 
A).
- the heating capacity per cubic metre and degree centigrade needed to heat the fresh air inside 
the building  (see fig. B).

Free heat, such as solar radiation Internal heat, such as computers, lighting,
household appliances, etc...
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System design examples

SINGLE-PIPE HEATING SYSTEMS

TWO-PIPE HEATING SYSTEMS

Calculating the capacity of an anti-condensation circulator

If:

P = power in kcal/h = 60,000 kcal/h

ǻT = Temperature delta between delivery and return = 20°C

Q = (0.33 x P)/ǻT

= (0.33x60,000 kcal/h)/20°C = 990 l/h = 0.9 m3/h 

circulator for hot 
water for heating 

purposes.

circulator for hot 
water for heating 

purposes.

circulator for hot water 
for sanitary purposes

circulator for hot water 
for sanitary purposes
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System design examples

circulator for hot 
water for heating 

purposes.

circulator for hot water 
for sanitary purposes

UNDERFLOOR HEATING SYSTEMS

OPEN TANK SYSTEM

In the case of open tank 

systems, the tank’s position 

determines the system’s static 

pressure.

In the case shown in the figure 

on the left, the circulator has a 

static pressure of 3.5 metres

As a rule, the circulator should 

be installed downstream of the 

tank, to prevent cavitation 

problems and stop water from 

spilling out of the tank.

static pressure (c.m.w.)�
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System design examples

Installation with circulator on 

delivery side

Installation with circulator on return 

side

The next section looks at two ways of installing circulators; however, these installation 
arrangements are not essential to guarantee the motor-driven pump a long working life, and the 
fitter is free to choose whatever type of installation he prefers.

P1 (80°) > P2 (60°)�

P2

Operating temperature on return 

side of the system: 60°C

P1

Operating temperature on return 

side of the system: 80°C

WHEN TO CHOOSE A ROTOR PUMP. 

A WET OR AIR-COOLED PUMP IN A HEATING SYSTEM?

The choice of pumps is usually left to the design engineer; the air-cooled rotor pump is the most 
common option when the flow rate required exceeds 70m3/h and/or the head is over 15 metres. 
When performance ratings are lower, in the majority of cases wet rotor circulators are used, as they 
allow the user a choice of at least two curves, which can be selected using a switch fitted in the 
terminal box.

Advantages of air-cooled rotor pumps:
9usable with water that contains lime;
9installable with the motor axis in a vertical position;
9wide range;

Advantages of the wet rotor circulator:
9low noise levels;

92 to 3 speeds to choose from;
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Pw x 0,86

(�T)
Q=

m3

h
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MAIN COMPONENTS OF A CONVENTIONAL HEATING SYSTEM

Q = Water flow rate (m3/h)�
Pw = Heat demand in kW

0.86 = Factor for conversion from Kcal/h to kW
�T = Temperature delta between delivery and return in °C

HEAT GENERATOR

The heat generator is usually a boiler, which may be powered either by gas, wood or any 
other solid fuel, and produces the amount of heat required to heat up the interior of the 

building via water recirculation. 
Solar energy is one particular source of alternative energy which has become more popular 
recently, and solar panels are now being used to heat up water which is then recirculated 
for indoor heating. 

The pump is an essential component of water recirculation systems and to choose the right 
sized pump, you have to take into account two essential aspects:
• Maximum quantity of water, which is defined as the maximum flow rate;
• Head in metres, which must be sufficient to compensate  the friction loss in the pipes and 

in the other parts of the system (e.g. radiators, air heaters, bends, elbows, gate valves 
etc..).

PUMP

PIPING AND HEATING BODIES

The piping must be able to carry the heating liquid to the user devices, guaranteeing the 
maximum flow rate with minimum noise generated by the flow of water. What is more, if 
well insulated, it should also guarantee minimal drops in temperature between delivery and 
return, something which should not be underestimated as it affects running costs 
considerably.

These heating bodies may be radiators, fan coils, or wall-mounted or underfloor radiating 
panels.

CALCULATING THE SYSTEM’S FLOW 

RATE

Since the pump is a fundamental component, various considerations must be made 
concerning it, in terms of the major energy saving opportunities it offers and whether to 
use a fixed or variable speed pump.

• If the system loop is designed to work at a certain point of the curve, a fixed speed 
pump will be needed to meet the system’s requirements.
• If the system allows the flow rate to be varied, we recommend the use of an inverter-
controlled electronic circulator which regulates pump speed according to the system’s 
requirements.
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Example:

CALCULATING THE FLOW RATE
Q = P / ǻT = 60,000 kcal/h / 10°C = 6,000 l/h = 6 m3/h

P = Power in kcal/h = 60,000 kcal/h

ǻT = Temperature delta between delivery and return = 10°C

HEAD
This is the pressure required to overcome the friction loss, so if:

H = 1.8 m

CHOOSING A CIRCULATOR FOR HEATING

= Q1

= H

CALCULATING THE FLOW RATE
Q = P / ǻT = 60,000 kcal/h / 20°C = 3,000 l/h = 3 m3/h

P = Power in kcal/h = 60,000 kcal/h

ǻT = Temperature delta between delivery and return = 20°C

= Q2

1 -

2 -

Q1 = 6 m3/h – H= 1.8 m.c.w. – ǻT 10°C 

Q2 = 3 m3/h – H= 1.8 m.c.w. – ǻT 20°C
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CALCULATING THE SYSTEM HEAD

The system head is calculated by adding together the localised friction loss in the heating 
system.

As a very rough example, to speed up the calculation for closed-loop systems, let’s assume 

each floor has a head of 0.8-1 metre; so, for example, a building with 4 floors will have a 
head of 3.2 – 4 metres.

Calculation example:

H = Hed x K
Hed = building height of 9m
K = let’s assume this is 25% - 30% of the building’s height

¾H= 9 x 0.30 = 2.7 metres
¾H= 9 x 0.25 = 2.25 metres

Generally speaking, by installing an electronic pump, head selection mistakes can be averted 

by setting the head value for the system during installation.
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CALCULATING THE SYSTEM HEAD

We recommend you set aside a few minutes to do this calculation. To help you, we have provided a 
table (below) indicating the friction loss in  each component found in the heating system. 
What is more, as far as the friction loss in the piping alone is concerned, we recommend you refer 
to the slide rule enclosed with this handbook or to the tables at pages 30-31.

If necessary, to obtain a more accurate calculation, we recommend you use the tables supplied by 
all the major manufacturers of distribution system components.

Type of resistance size 3/8" - 1/2" 3/4" - 1" 1 1/4" - 2" > 2"

Fan coil

Radiator

Boiler  

Three-way valve  495 495 396 396

Four-way valve 297 297 198 198

Heating body angle valve  198 198 149 -

Heating body straight valve 421 347 297 -

Check valve 149 99 50 50

Butterfly valve 173 99 74 50

Reduced bore ball valve 10 10 5 5

Full  bore ball valve 80 50 40 30

Full bore gate valve  10 10 5 5

Reduced bore gate valve 60 50 40 30

90° bend 75 50 25 20

U bend 99 75 40 25

Bottleneck 

Expansion joint  

LOCALIZED FLOW RESISTANCE  AT A TEMPERATURE OF 80°C AND WATER SPEED OF 1 m/sec

149

149

50

25

The numbers in the table in red refer to the localised pressure losses  in mm. of column of water

1500
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SOME USEFUL HINTS ON EXPANSION TANKS:

The membrane expansion tank is an essential component which is found in all heating 
systems, and its task is to compensate for the changes in the volume of the heating water, 
and therefore the changes in temperature.

Experience has taught us that one thing that causes problems in heating systems is the 
presence of air inside them. To stop air getting in, you have to make sure the system’s 
static pressure is always higher than the atmospheric pressure.

As a rule, you should check the pressure at least once a year, checking both the tank pre-
charge pressure and the pressure of the system itself.
Generally speaking, the tank pressure should be set by taking the system's static pressure 
and dividing it by 10, (e.g. 30 m = 3 bar), while when the system is cold, the tank 

pressure must be increased by 0.5 bar.

Example:

If the system height is 30 m, 
the pre-charge pressure of the 
expansion tank must be:

30 m/10 = 3 bar

Example:

Precharge

pressure with 

tank empty 3 bar

Status of tank during 

normal operation

Status of tank in 

precharge phase, 

without water inside 

diaphragm

S
y
st

e
m

 h
e
ig

h
t
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SOME HINTS ON HOW TO INSTALL THE CIRCULATOR 

After installation, fill the system and 
bleed it before switching on the 
circulator. 
Start the circulator up at top speed.

When starting up the system for the 
first time, it is always advisable to 
bleed the air from the motor; to do 
so loosen the breather cap slowly 
and let the liquid flow out for a few 
seconds.

Generally speaking, circulators do 
not need maintenance. At the 
beginning of winter though, make 
sure the drive shaft is not jammed.

If the unit is fitted with thermal 
insulation, make sure the 
condensation drainage holes in the 
motor housing are not closed up or 
obstructed in any way.

Fit an on/off valve on both the 
suction and delivery lines
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INSTALLATION ADVICE

The first time the system is switched on and at certain times during the year (when the   heating 
system is in use), the heating body may not heat up. If this happens, the radiator must be bled 
(when the system is cold) to vent  all the air that has built up inside it.
To stop air building up, we recommend the static pressure of the highest body be kept above 0.5 
bar.

Suction pressure

To prevent the effects of cavitation and noisy 
system operation, we recommend you respect the 
following pressure minimum values on suction inlet 
(depending on temperature). This way you will 
avert damage to the pump’s bearings and/or 
bushings.

EXAMPLE OF THE 

INFORMATION CONTAINED 

IN THE DAB TECHNICAL 

CATALOGUE

M I N I M U M 

H E A D

P R E S S U R E

Installation tips for DAB circulators

- do not install a more powerful circulator than required as it may create noise problems in the 
heating system causing recirculation and turbulence in the piping;
- as a rule, you should always wash out the system before fitting and starting up the circulator; this 
is to ensure there are no welding deposits in the liquid which could damage the hydraulic circuit 
and stop the pump running;
- to prevent water seeping into the terminal board via the power cable, we recommend you position 
the cable guide so that it is facing downwards;
- the expansion tank is usually fitted on the suction side of the pump to prevent cavitation, which is 
damaging for the pump;
- before switching on the water supply to the circulator, it is advisable to de-gas and bleed it, as 
dry-running – even only for a short spell - can damage the pump;
- in case of new plants, valves, piping, tanks and connections must be cleaned thoroughly. To 
prevent welding residues or other impurities from entering the pump, it is advisable to use 
truncated-conical filters. These filters, made of corrosion-resistant material, have a free filter 
surface with cross-section 3 times that of the piping on which they are fitted to avoid creating 
excessive load loss.
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Let’s take a closed-loop system:

- recirculation of hot water for sanitary purposes;
- space heating;
- air conditioning.

The overall manometric head is calculated by adding together the
friction losses in the distribution network; the building height
does not affect this.

In the figure on the left, the two pressure gauges (one on the 
delivery pipeline and the other on the return line) measure the 
pressure, the difference being the manometric head.

HEATING SYSTEMS

FIRST CHECKS
TO CARRY OUT IF OPERATION IS NOISY

- Reduce speed;

- Close the delivery valve slightly;

- Check the static pressure;

- De-gas the circulator.

Design curve

Curve of an oversized pump

Fitting an oversized circulator in a system will create noise problems caused by  high water speed due to the greater 

flow rate, thereby jeopardising operation and  working life. In some cases, cavitation problems may occur.

System resistance curve
Operating point obtained with 

excessive Q and H values may 

resul  in noisy system operation

Operating point

required by the system

X

Z

The resistance curve changes depending on the system's needs. If the zone valves close, the flow rate decreases and 

the system’s characteristics change, resulting in a higher dynamic pressure. In this case, the operating point switches 

from point X to point Z.
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CIRCULATORS  WITH DIALOGUE  INVERTER 

DIALOGUE is a built-in control device in wet rotor circulators (BPH-E, BMH-E, DPH-E, DMH-E 
type) which makes it possible to adjust the performance of pumps according to the actual 
requisites of the plant.

Inverter devices such as DIALOGUE have become very popular in the last few years, because 
the plants are increasingly aimed at cutting down on energy consumption, elimination of noise 
due to thermostatic valves and similar accessories and improvement of plant control.

BEST ADJUSTMENT

The use of frequency converters makes it possible 
to control the flow rate and/or the system pressure, 
obtaining accurate adjustment.

The inverter is capable of changing the pump 
impeller speed, ensuring continuous control and 
adapting the hydraulic performance to the new 
system conditions.

Traditional regulation systems, on the other hand, 
allow slow and inaccurate regulation as compared 
to a frequency converter.

EASY INSTALLATION

By installing an electric pump, errors in the choice 
of head can be avoided by setting the value in the 
installation phase.

Moreover, the inverter makes it possible to simplify 
the plant, making overpressure valves by-pass, etc, 
superfluous...

REDUCED NOISE

The noise level changes with change in impeller 
speed. In fact, by reducing the rotation speed by 
70% as compared to the nominal level, the noise 
level is lowered considerably, thereby improving 
comfort.

Internal view of inverter 
device

DIALOGUE single circulator

Differential pressure transducer
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Constant differential pressure regulation mode �P-c

The �P-c regulation mode maintains the system’s differential 

pressure constant at the set value Hsetp based on the varying flow 

rate. This setting is suggested particulary in those systems with 

pumps providing a low friction loss.

Proportional differential pressure regulation mode �P-v

The �P-v regulation mode, based on the changing flow rate, 

linearly varies the delivery value of the head from Hsetp to 

Hsetp/2. This setting is suggested particulary in those systems 

with pumps providing a high friction loss.

Constant curve regulation mode

The regulation at constant speed deactivates the regulation of the

electronic module. The speed of the pump can be manually 

regulated at a constant value through the control panel, remote 

control or by a 0-10V signal. This setting is highly suggested in 

those systems where circulators already existed.

Proportional and constant differential 

pressure regulation mode based on the 

water temperature

The Setpoint related to the head of the 

circulator is reduced and increased base on the 

water temperature.

The temperature of the liquid can be set at 

80°C or 50°C.

Hmin = 30% Hset

DIALOGUE OPERATING MODES
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The following working point is needed:

Q = 6,5 m3/h

H = 6 m

PROCEDURE:

1. Put the desired working point in the graph and look 
for the DIALOGUE curve closest to it (in this case the 
point is right on the curve)

2. Go up the curve until you cross the extreme curve 
of the circulator.

3. The reading of the head next to this cluster point 
will be the set point head to set to get the desired 
working point.

EXAMPLE OF SETTING THE SET POINT WITH �P-v
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DIALOGUE INVERTER CONTROLLED CIRCULATOR

This kind of regulation is set using the 
control panel on the motor.

The pressure and flow rate increase or 
decrease in proportion to the variations 
in the demand of the system to serve.

In our case, where the Hsetp pressure is 
4 metres column of water, the value of 
Hsetp/2 is automatically set at 2 metres 
column of water, which is the starting 
value.

In the situation shown below, EV denotes the solenoid valve and R the user device to 
serve. 

In the case in hand, as the water demand increases (EV... permissive), the recirculation 
water needs increase proportionally and the friction loss, which the pump has to make 
up for, also increases.

REGULATION BASED ON PROPORTIONAL DIFFERENTIAL PRESSURE

Circulator and 

DIALOGUE drive

Head setting
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INSTALLATION EXAMPLE FOR 

DIALOGUE CIRCULATORS

The twin inverter-controlled circulators 
shown in the photo on the left manage a 
school’s heating system. 
Since they are in a twin set-up, they can be 
set to operate alternately every 24 hours 
(setting featured in the standard version) 
and the operating mode, in this system, 
guarantees a constant differential pressure 
between the delivery and return lines.
This setting allows friction loss due to the 
following components to be made up: 
manifold, heat generator, distribution pipes, 
valves, heating bodies, etc....
In the case in hand, the installation of 
circulators set up in parallel requires non-
return valves which can guarantee and 
ensure correct system operation.

REGULATION BASED ON 

CONSTANT 

DIFFERENTIAL 

PRESSURE

This is set via the control 
panel on the motor.
In this case, the differential 
pressure remains constant 
regardless of the water 
demand

DIALOGUE INVERTER-CONTROLLED CIRCULATOR
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Length of the recirculation network = mt. (3+2+13)+(3+2+10+13)+(3+2+10+10+13)= mt 80

Flow rate = 6lt/h mt x 80 mt = 480 lt/h

Length of the most disadvantaged recirculation circuit (in m= = mt 2+3+10+10+13= mt 38

Head = 30 mm.w.c./mt x 38 mt = 1.140 mm.w.c.

CALCULATING THE RECIRCULATION NETWORK

As well as guaranteeing maximum comfort, the creation of a recirculation system means 
less  hot water wasted for sanitary purposes.

Establishing exactly which recirculation pump to use means making up the heat lost in the 
pipes when the users are not drawing on the hot water supply.

The head must be calculated according to the friction loss in the pipes, taking into account 
the most disadvantaged circuit.

For a rough calculation, we recommend the following:

Flow rate: 6 l/h per metre of the recirculation system’s length
Head: 30 mm. per metre of the most disadvantaged circuit’s recirculation system length

Recirculation pump

recirculation circuit

hot water circuit

disadvantaged circuit
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Applications

Pressurization systems

Industrial applications

Irrigations

Fire fighting systems

Agriculture

Booster set calculation

Applications

9Pressurization systems
9Industrial applications
9Irrigations
9Fire fighting systems
9Agriculture
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HOW TO CALCULATE THE FLOW RATE

General information:

The calculation of the correct flow rate for a residential building depends on the number of user 
devices the system must serve; usually, to supply a building for 5 to 8 people, the water flow rate 
required varies from 1.6m3/h to 2.8m3/h, while for irrigation of a garden measuring from 800 m2 to 
1000 m2 the flow rate required varies from 1-2 m3/h.

To establish which unit it most suitable, you need to know how much water is required and to what 
height it must be carried.

The table below highlights the consumption (in l/min) needed for each user device.

TOILET WITH RAPID FLOW VALVE 90 l/min
BATH 15 l/min
SHOWER 12 l/min
WASHING MACHINE 12 l/min
DISHWASHER 10 l/min
SINK 9 l/min
WASHBASIN 6 l/min
BIDET 6 l/min
TOILET WITH FLUSH TANK 6 l/min

___________

TOTAL 166 l/min

Of course, you do not need 166 l/min per flat because the user devices will never get used all at 
once. To calculate the amount of water needed, we use mathematic formulas which supply the 
necessary flow rate per number of flats. The result of the calculations are shown in the two tables 
below:
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N. flats

normal flats with flush tanks

normal flats with flush valves

W
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Q
=

m
3
/h

)�

(flats with 2 bathrooms Î+30% Q – flats with 3 bathrooms Î+25% Q)�

9for residential buildings: according to the n. of flats

FLOW RATE

The tables below must be used to calculate the flow rate (in m3/h):

9for hotels/hospitals: according to the n. of beds

W
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o
n
 i
n
 (

Q
=

m
3
/h

)�

N. beds

HOTEL

HOSPITAL
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Once the necessary flow rate is defined, the head must be determined correctly.

The pumps unit must carry the water to the highest floor of the building and must have at the 
farthest point a pressure of at least 2 bar (approx. 20 m). However, the unit must overcome the load 
losses in the plant, while aided by a suction pressure; the value of the head of the unit is:

H= (Hbuilding + Hlosses + Hresidual) – Hsuction (m) )

CALCULATION OF HEAD

Hresidual

Considering that the losses are approx. 20% of Hbuilding and that the Hresidual required is equal to 2 
bar (approx. 20 m):

H= (1,2 x Hbuilding + 20) – Hsuction (m)

Summarizing: 1) From the number of apartments, we obtain flow rate Q.

2) From the height of the building and pressure in present in suction, we obtain H

3) Select the unit which has as intermediate point of the hydraulic curve the calculated 
values of Q and H

Hlosses

Hsuction
Municipal mains
pressure
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Building:

Height 42 metres with 50 apartments with tanks (12 m3/h total)

Inlet pressure 1 bar ( = 10 m.w.c. )

Head required at most unfavourable point  20 m.w.c.

The pumps of the unit must have a Head like:

(42 metres x 1,2) + 20 m.w.c. - 10 m.w.c. =  60 m.w.c.

EXAMPLE OF CALCULATION OF HEAD

1 bar

4
2

 m
e

t
r
e

s

Municipal mains pressure

If there are no specific customer requirements regarding the number of pumps 

of the unit, it is possible to select the version with one, two or three pumps 

taking into account that:

• The total flow rate is divided

• The head remains unchanged
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FRICTION LOSSES AND SPEED

The calculation formula 

used here is

the Hazen Williams 

formula

(UNI 9489 13.3.3.6)�

The calculation formula 

used here is

the Hazen Williams 

formula

(UNI 9489 13.3.3.6)�

Numbers written in white:
friction losses (in m) per 100 m of piping

Numbers written in green:
Water speed (in m/sec) �

The table refers to galvanised piping.

For other materials, multiply by the respective 
amount:
- 0.6 for PVC pipes
- 0.7 for aluminium pipes
- 0.8 for rolled steel and stainless steel pipes

Use the table below to calculate the friction losses accurately and the speed:Use the table below to calculate the friction losses accurately and the speed:

FLOW



INSTALLER’S         MANUAL

3 31

INSTALLER’S MANUAL

The calculation formula used 

here is

the Hazen Williams formula

(UNI 9489 13.3.3.6)�

The calculation formula used 

here is

the Hazen Williams formula

(UNI 9489 13.3.3.6)�

Numbers written in white:
friction losses (in m) per 100 m of piping

Numbers written in green:
Water speed (in m/sec) �

The table refers to galvanised piping.

For other materials, multiply by the respective 
amount:
- 0.6 for PVC pipes
- 0.7 for aluminium pipes
- 0.8 for rolled steel and stainless steel pipes

Use the table below to calculate the friction losses accurately and the speed:Use the table below to calculate the friction losses accurately and the speed:

FLOW

FRICTION LOSSES AND SPEED
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How to calculate the suction capacity

Cavitations

Suggestion for a right installation

How calculate the max pump suction

9How to calculate the suction capacity
9Cavitations
9Suggestion for a right installation
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9pb = barometric pressure (in metres 

column of water), this depends on the height 

above sea level (see table 2 on the next 

page)�

9NPSH = NPSH of the pump at the 

operating point, specified in the DAB 

PUMPS S.P.A. catalogue 

9Hr = friction losses (in metres column of 

water ) from the suction side

9pV = vapour pressure, i.e. the liquids’ 

tendency to evaporate, (in metres column of 

water) depending on its temperature (see 

table 1 on the next page)�

Z1 = pb – NPSHrequired - Hr – pV

HOW CALCULATE THE MAXIMUM SUCTION

INSTALLER’S MANUAL

To calculate the maximum suction height Z1 (in order to prevent 

cavitation), the following formula is used:
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Table 1

Table 2

INSTALLER’S MANUAL

HOW CALCULATE THE MAXIMUM SUCTION

Barometric Pressure (pb)

Vapour Tension
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EXAMPLE OF AN N.P.S.H. CALCULATION

Formula to apply: Z1 = pb – NPSH
required

- Hr – pV

Example:

9If we take pump model K 90/100

9Q = 7.4 m3/h

9NPSH = 3.25 m

9Pb = 10.33 m.w.c.

9H
r
=  for the sake of simplicity, let’s say 2 m              

Example:

9If we take pump model K 90/100

9Q = 7.4 m3/h

9NPSH = 3.25 m

9Pb = 10.33 m.w.c.

9H
r
=  for the sake of simplicity, let’s say 2 m              

NB: it is advisable to apply the safety factor (- 0.5 m) to the NPSH 

If there is gas present in the water, apply the relative factor (-0.5 m).

T=20°C - pV=0.22 m 
Z1=10.33 - 3.25 - 2- 0.22= 4.86 m

T=20°C20°C -- pV=0.22 m 
Z1=10.33 - 3.25 - 2- 0.22= 4.86 m

T=90°C - pV=7.035 m 
Z1=10.33 -3.25 – 2 - 7.035= -1.95 m

T=90°C90°C -- pV=7.035 m 
Z1=10.33 -3.25 – 2 - 7.035= -1.95 m

T=95°C - pV=8.55 m
Z1=10.33 - 3.25 – 2 - 8.55 = -3.47 m

T=95°C95°C -- pV=8.55 m
Z1=10.33 - 3.25 – 2 - 8.55 = -3.47 m

If you want the system to work at  

three different temperatures:

If you want the system to work at  

threethree different temperatures:
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Calculation of Z1 is important for correct working of the pump without the 
occurrence of cavitation phenomena.

Working in CAVITATION conditions occurs when the absolute pressure at the 
impeller inlet drops to such values as to allow the formation of bubbles of steam 
inside the fluid, so the pump works irregularly with a reduced head. The pump must 
not operate in cavitation because, apart from generating a noise similar to a metal 
hammering (due to implosion of the vapour bubbles), it can cause irreparable 
damage to the impeller.

Shown below is an image of a cast iron impeller which operated in cavitation. The 
beginning of erosion near the blades of the suction port is clearly visible

CAVITATION
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Air on the 
top part

WHY WE ADVISE AGAINST THE SIPHON EFFECT  

In some systems the suction goes against the gradient or works by siphon, which we 
absolutely recommend against because these methods can cause the pump to deprime.

The photos above show air that has formed in the highest point, and in this case the air is 
between the priming pipe and the line that runs to the pump suction inlet.
This situation leads to dry-running, which damages the pump’s mechanical seal, the 
hydraulic components and therefore the pump itself, due to misuse.

Foot valve Foot valve

Air on the 
top part
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SUGGESTIONS FOR CORRECT INSTALLATION

1. It is always good practice to position the pump as close as possible to the liquid to be pumped.

2. A solid anchoring of the pump legs to the base facilitates absorption of vibrations, if any, 
created during operation.

3. The pump must be installed horizontally or vertically, as long as the motor is always above the 
pump.

4. Prevent metal piping from transmitting excessive stresses to the pump ports, to avoid 
deformation or breakage.

5. If the suction head is negative, it is indispensable to install a foot valve having adequate 
features at the suction.

6. Passage from a tube having smaller diameter to one having a larger diameter must be gradual. 
The length of the passage cone must be 5 - 7 the difference of the diameters.

7. Carefully check the suction tube joints to make sure they do not allow infiltration of air.

8. To prevent the formation of air pockets in the suction tube, provide a slight positive sloping of 
the suction tube towards the electric pump, as shown in the Figure.

NOTE: Make sure the features of the water supply source are proportional to those of the unit 
installed.

SUCTION FROM WELL (OVERHEAD PUMP): it is advisable to use a protection against dry running to 
avoid working of the unit in faulty conditions.

• SUCTION FROM TANK (OVERHEAD OR UNDERHEAD PUMP): it is advisable to protect the pump from 
dry running using float switches, for example.

• DIRECT CONNECTION TO AQUEDUCT: if there is a possibility of the pressure dropping to very low 
values, it is advisable to install a minimum pressure switch at the suction for protection of the 

unit .

DRY RUNNING WILL DAMAGE THE ELECTRIC PUMPS!!
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Choosing a submerged pump

Installation examples

Installation of submerged pump

9Choosing a submerged pump
9Installation examples
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LD

CHOOSING A SUBMERGED PUMP

In order to choose the most suitable pump, you have to establish duty type, taking into account the 
following aspects:

9Liquid type (salt water, hot spring water, well water etc ...)�
9Sand content per m3 (for 4” pumps: max 120g/m3, for 6” pumps: max 40g/m3);
9Water temperature (in °C);
9Acidity level (advised pH range from  6  to 9);
9Well depth and diameter;
9User type (whether supplying to residential or industrial users, for tank drainage, watering or other  
unspecified uses);
9Flow rate required;
9Pressure required at user devices;
9Static level of water in well;
9Dynamic level of water in well;
9Characteristics of the supply piping;
9Characteristics of the power supply  (whether single-phase or three-phase);
9Characteristics of the control device (whether conventional or with frequency regulator);
9Distance required to ensure correct section of power cable between motor-driven pump and control 
device 

D = difference in level between
the  groundwater surface
and the level of the ground

L = total length of the piping up to 
the groundwater surface

ĭ=1¼ ”

User water inlet point

Pump calculation example:

If the user demand is  Q=60 l/min H=2.5 bar

and the piping is L= 120 m  - D= 30 m

Hpump = Friction loss along pipeline + Difference in level + Pressure required at  user device inlet

= 5.7 + 30 + 25 = 60.7 m.c.w.

Qpump = 60 l/min
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EXAMPLE OF A CONVENTIONAL SYSTEM  WITH PRESSURE 

SWITCH, EXPANSION TANK AND  CONTROL PANEL  

Level sensor 
for dry-running 

monitoring, must be 
fitted at least 30-50 

cm above the suction  
grille 

Non-return valve fitted to 
facilitate maintenance

ES .. series control and 
protection panel for submerged 

pumps.
In case of single-phase pump, 
you need the CONTROLBOX

Expansion tank + pressure 
gauge + 5-way fitting + 

pressure switch

1. Submerged pump 
2. Non-return valve
3. 5-way fitting 
4. Pressure switch 
5. Pressure gauge 
6. Expansion tank
7. Hosing 
8. Control electric panel 
9. Level sensor for dry-running 

protection feature 
10. 1 power cable
11. 1 pressure switch signal 

cable
12. 1 level sensor cable

NECESSARY COMPONENTS 

FOR SYSTEM INSTALLATION 
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CALCULATION EXAMPLE FOR A SUBMERGED PUMP AND 

FREQUENCY CONVERTER 

Expansion tank (3 -
8 litres)�

Non-return valve fitted to 
facilitate maintenance

Active Driver 
inverter 
system

1. Submerged pump
2. Inverter
3. Non-return valve
4. Expansion tank
5. 1 inverter power cable
6. 1 cable between inverter and pump

NECESSARY COMPONENTS 

FOR SYSTEM INSTALLATION

SUGGESTION:

In some plants, we recommend 
the installation of a filter upline of 
the AD so as to prevent damage 
to the pressure sensor inside the 
inverter.

Caution:

In the version with single phase/single 
phase inverter (AD M/M 1,1) it is 
necessary to install the control box model 
electric panel, containing the starter 
condenser.
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What is the Active Driver

Available product range

Energy savings

Active Driver Device

9What is the Active Driver
9Available product range
9Energy savings
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The ACTIVE DRIVER device is an innovative built-in control system for variable-
speed electric pumps, capable of keeping the pressure constant with variation in 
flow rate.

The ACTIVE DRIVER consists of:

- an inverter
- a flow sensor
- a pressure sensor

WHAT IS THE ACTIVE DRIVER

The water flows through the device, carrying out the function of cooling the 
components (Maximum temperature of pumped liquid 50°C).

Some advantages of application of the ACTIVE DRIVER:

- greater comfort due to constant pressure,

- energy saving due to a more efficient use of the motor,

- more silent due to reduction of the motor rpm in function of reduction of the 
required flow rate,

- elimination of overpressures,

- greater duration of electric pump ,

- easy installation.

The ACTIVE DRIVER is provided with a system for protection against 
malfunctioning:
- Protection against dry-running

- Electric pump overheating protection

- Protection against abnormal power supply voltages

- Amperometric protection

- Protection against direct short circuit between the output phases
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Serie CS4, AS4, S4

Serie EURO, EUROINOX, EUROCOM

Serie JET, JETINOX, JETCOM

Serie K Serie K

Serie PULSAR, PULSAR DRY Serie KVC, KVCX Serie KV 32Serie KV3-6-10

1-15

1-15

1-15

1-9

1-6

Pressure

regulation

range

(bar)

3x400V~

3x400V~

3x230V~

3x230V~

1x230V~

Electric pump

power input (V)

16

16

16

16

16

Max.

pressure

(bar)

ACTIVE 

DRIVER power 

input (V)

Max. motor 

power (kW)

Nominal

motor 

current (A)

Model

3x400V~5.5 Kw13.3 A
Active Driver 

T/ T 5.5

3x400V~3.0 Kw7.5 A
Active Driver 

T/T 3.0

1x230V~2.2 Kw
Active Driver 

M/T 2.2

1x230V~1.0 Kw4.7 A
Active Driver 

M/T 1.0

1x230V~1.1 Kw8.5 A
Active Driver 

M/M 1.1

ACTIVE DRIVER CHARACTERISTICS

The ACTIVE DRIVER is available in different models, single-phase and three-phase, to be used 
with all DAB pumps for pressurization. Some examples of pumps compatible with the ACTIVE 
DRIVER device are shown below.

N.B. Maximum recommended flow rate of pump Qmax < 300 lt/min

1-91x230V~ 161x230V~1.5 Kw
Active Driver 

M/M 1.5

1-91x230V~ 161x230V~1.8 Kw
Active Driver 

M/M 1.8

11 A

14 A

10.5 A
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ENERGY SAVING FOR PUMP MODEL EURO 40-80

AND ACTIVE DRIVER INVERTER 

As well as being easy to install and simplifying calibration later on, the pressure units 

featuring the Active Driver frequency converters offer noticeable comfort in terms of 
pressure stability and energy saving.

The next two pages show the power curves at different calibration pressures, and the 
respective efficiency rates. As you can see, a considerable decrease in the absorbed 

power is clear, while the efficiency is kept almost constant.

The tests, which were performed using a EURO 40/80T 2x230V pump and an AD 2.2 
M/T inverter, demonstrated a considerable energy saving in terms of “WATT”.
The practical example given below (at the same flow rate of 60 l/min) shows the 

absorbed power rates:

�Q = 60 l/min H =42 c.m.y. P= 1300 W

�Q = 60 l/min H = 35 c.m.y. P= 1100 W

�Q = 60 l/min H = 25 c.m.y. P= 820 W
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ENERGY SAVING WITH Euro 40-80 ACTIVE DRIVER 

HYDRAULIC CURVE

POWER CURVE 

Q-H 50Hz constant

H constant =3,5 bar

H constant =2,5 bar

H constant =1,0 bar
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CONCLUSIONS:

1 – Lowering the constant head value reduces the absorbed power, which 

results in an energy saving of approximately 30%, depending on the head 

value set.

2 – We recommend a head set point in the centre of the curve (no higher 

than 2/3 and no lower than 1/3), see the range shown in green.

ENERGY SAVING WITH Euro 40-80 ACTIVE DRIVER 

EFFICIENCY 

CURVE

PLEASE NOTE:

Since efficiency decreases with a 

set point of 1 bar, you are advised 

not to use this setting. 

If necessary, we recommend you 

use a pump which operates under 

lower head conditions.
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1 KVCX AD... 2 JET .... AD 2 EUROINOX .... AD

2 PULSARDRY .... AD

3 KVCX AD...

INVERTER-CONTROLLED PRESSURE UNITS 

WITH ACTIVE DRIVER DEVICE

Multistage vertical pump Self-priming pumps Multistage horizontal pumps

Multistage vertical pumps

PULSARDRY multistage pumps
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To guide you through your choice of  pump, we have provided a table (below) showing the most 
appropriate pump for the number of flats, floors and bathrooms in question.

WHICH  DAB PUMP UNIT?

LEGEND:

h = total necessary pressure considering the n° floors (in m) ��
Typology = n. of toilets per flat 

Example:

If you have a 7-floor building containing 28 flats, 1 WC per flat, and  no  suction pressure, you would choose 2 A.D.  65/80 M

Let’s take the case of a system with positive head, and assume:
H_suction  = 1.5 bar = 15 m
H_floor = 3 m per floor 

For a 7-floor building containing 28 flats, 1 WC per flat and suction pressure of 15 m, you would choose 2 A.D. 35/120 M, because 

you would detract 15 m (of positive pressure  on the suction side) and the result would be the same as for a 2-floor building.
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Choosing a vessel

Example of installation and settings

How to read the hydraulic performance of a jet pump

How to set the pressure switch

Suggestion how to set and choose

the pressure switch and vessel

9Choosing a vessel
9Example of installation and settings
9How to read the hydraulic performance of a jet pump
9How to set the pressure switch
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Check the precharging of the expansion tanks at least every 4 – 6 months, with 
the plant drained, to ensure it is maintained at 0.3 bar below the lowest of the 
starting pressures of the plant electric pumps. The checking frequency must, 

however, be increased according to the increased frequency of start-ups and the 
maximum operating pressure of the unit

CHOICE OF EXPANSION TANK

CHOICE OF EXPANSION TANK PRECHARGE

FOR CORRECT MAINTENANCE .....

The precharge pressure of expansion tanks must be equal to 0.3 bar less than 
the lowest of the starting pressure of the plants electric pumps.

Precharge pressure 

with tank empty

2 - 0,3 =1 ,7 bar.
Pstop =4 bar

Pstart =2 bar

The choice of the volume of the expansion tank is determined on the 
basis of the work point (required flow rate) of the pump: the capacity 
is usually 1/3 of the flow rate expressed in l/min.

Example:

Flow rate Q=120 l/min Î expansion tank volume = 120/3 = 40 litres

-------

The presence of an expansion tank on traditional plants with pressure 
switches prevents continuous intermittent start/stop cycles due to the 
absence of compensation, ensuring stability of pressure.

H

Q

Situation tank without 

water, in precharge phase

Situation tank containing 

water, in normal operation
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user

Pressure switch

Control system

EXAMPLE OF INSTALLATION AND SETTINGS

Stop pressure

Start pressure

5,5 bar

3,5 bar

Requested duty point: Q=80l/min – H=4,5bar

Vessel Capacity
80 : 3  27 litri

Vessel pre-charge
3,5 – 0,3 = 3,2 bar

settings:
strat = 3,5 bar
stop = 5,5 bar

Q= 80l/min
H=4,5bar

vessel

HYDRAULIC PERFOMANCE OF KVC 45/80

INSTALLER’S MANUAL
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Water supply 

4,0 bar

2,5 bar

Requested duty point: Q=27 l/min – H=3,2 bar

Vessel capacity
27 : 3 = 9 litri

Vessel pre-charge
2,5 – 0,3 = 2,2 bar

vesseluser
Q= 27 l/min
H=3,2 bar

Pressure switch

settings:
start = 2,5 bar
stop = 4,0 bar

Water 
reservoir

HYDRAULIC PERFOMANCE OF EUROINOX 30/30

INSTALLER’S MANUAL

EXAMPLE OF INSTALLATION AND SETTINGS

Stop pressure

Start pressure
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GUIDE TO READING A HYDRAULIC CURVE

SELF-PRIMING DAB PUMP

The self-priming pumps are capable of generating a depression in the empty piping on start-up, 
owing to the nozzle and the “venturi tube”, sufficient to allow the liquid to rise and fill the suction 
piping, as in the case of suction from wells using pumps situated above the groundwater surface. 
The suction must, however, not be more than 9 metres. These pumps are characterized by 
relatively low flow rates and powers.

A hydraulic curve of a DAB PUMPS SPA self-priming jet pump is shown below. This performance 
highlights the hydraulic features at different suction heights, indicated by means of Hs. An increase 
in level difference will reduce the flow rate.

Suction from well Suction from Roman well, with safety 
float for protection against dry 
running.

Hs Hs

Pump running

Pump stop

Example:

In case of suction heights of 
8 m the pump’s maximum 
flow rate will be 2.5 m3/h, 
with a head of 25 mwc.
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Square D Telemecanique
Square D

&
Telemecanique

Italtecnica

PRESSURE SWITCHES USED ON BOOSTER SETES

INSTALLER’S MANUAL

INSTRUCTIONS FOR ADJUSTING THE PRESSURE SWITCH

The automatic pressurization groups are provided with a factory setting that is sufficient for most 

plants and requirements. However, the setting of the pressure switch may be adjusted to adapt the 

group to meet different requirements.

ADJUSTMENT OF THE CONTROL MECHANISM

Establish the minimun desired pressure value (leaving the pump).

Set the storage tank preloading pressure 0,2 bar less than the minimun pressure level. This operation 

must be carried out only after having grained all the out the tank.

After having identified the model of pressure switch supplied with supplied with the pump, calibrate it 

following the indications given lelow and checking the established values with a pressure gauge.

Square D:

tighten the nut A to vary the starting pressure value. This will automatically change the stopping 

pressure value; as the differential cannot be varied;

loosen the nut A to perform the opposite operation.

Telemecanique / Square D – Telemecanique / Italtecnica:

tighteen the nut B to decrease the starting pressure value, Thus varving the differential;

tighteen the nut A to increase the stopping pressure value;

loosen nuts A and B to perform the opposite operation.
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KLOCKNER MOELLER PRESSURE SWITCH TYPE MCS

Figure 1
Figure 2

Figure 3

Figure 4

INSTALLER’S MANUAL

FAULT FINDING CHART

A.Increase the setting values of the 
pressure switch until the problem is 
overcome. Do not forget to reset the 
minimun intervention pressure.
B.Otherwise remove the fault.

A.Check the setting of the pressure switch 
which witt certainly be too low.
B.Check thet the diaphragm of the expansion 
chamber (if used) is unbroken.

1.The pressure switch, 
starting and stopping 
frequently during normal 
water delivery.

A.Set the pressure switch at a lower 
pressure.
B.Otherwise change the pressure switch.

A.Ensure that the value at which the 
pressure switch is set to stop the motor is 
not higher than the pressure than the pump 
can generate (suction + delivery)
B.Check that the pressure switch contacts 
move freely.

1.The motor does noy stop 
when the demand for water 
has ceased.

A.Set the preloading pressure 0,2 bar 
below the minimun value of the pressure 
switch.

A.Check that the pressure switch is live.
B.Ensure that the tank preloading pressure is 
not higher than the minimun value of the 
pressure switch.

1.The motor does not star.

REMEDYCHECK (possible cause)FAULT

• Slacken the 4 screws and remove the transparent cover.

• Slacken and remove the locking screw “B” positioned in one 
of the 12 holes in the regulating knob “A”. (figure 1)

• When the regulating knob “A” is turned clockwise, the pump  
starting and stopping pressures are increased at the same 
time. When it is turned counter-clockwise they are decreased. 
(figure 2)

• When the regulating knob “A” is pressed and turned 
counterclockwise,the differential between the starting and the 
stopping pressure of the pump is increased (the starting 
pressure decreases while the stopping pressure remains 
fixed).

When the regulating knob “A” is pressed and turned 
clockwise, the  differential is decreased. (figure 3)

• Replace and tighten the locking screw “B” in the hole in the  
regulating knob “A” that is most aligned with one of the two 
threads under the knob. (figure 4)

• Replace the transparent cover and tighten the 4 screws.
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Applications

How calculate a submersible pump

Rainfall water drainage
Condensation water drainage

(conditioning systems, heating systems, etc..)

Laundries located under municipal sewerage

Reservoirs and/or swimming-pools drainage

Wastewater handling

Industrial installations for machine tools

Applications

9Rainfall water drainage
9Condensation water drainage 
(conditioning systems, heating systems, etc..)
9Laundries located under municipal sewerage
9Reservoirs and/or swimming-pools drainage
9Wastewater handling
9Industrial installations for machine tools
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SUBMERSIBLE PUMPS

The way to choose a electric pump required for draining purposes is the same as 
outlined above for choosing a normal centrifugal electric pump; you have to calculate 
the flow rate and the head required by the system and then select the pump that can 
deliver these results.

Submersible pumps can be installed in two ways: fixed or portable.

In the case of a portable installation, DAB submersible  pumps feature handles with an 
ergonomic grip which allow effortless handling and easy installation; the latter is 
particularly important to prevent difficulties arising from potential problems linked to 
misuse.

In the case of a fixed installation, DAB offers an extremely handy tool which facilitates  
the pump’s removal from the well, a fast-acting lifting device called the DSD2. This 
device, as well as being simple and intuitive, offers the various DAB models great 
flexibility and scope for adaptation (see Technical catalogue).

An essential and recommended accessory, it allows reflux to be averted, and the 
installation of a full-bore non-return valve (of either the ball or clapet variety) prevents 
air forming in the pump body. This is important as the build-up of air is dangerous for 

two reasons: 1) it can lead to the pump depriming;2) it can lead to water seeping into 
the motor as a result of dry-running in the area where the mechanical seal is located.
What is more, if the non-return valve is not fitted (in cases where  the basin is relatively 
small), water column return is allowed, making the level rise and the pump run 
continuously.

Finally, care should be taken when choosing the delivery pipeline to prevent unnecessary 
friction losses,  since greater losses make a more powerful pump preferable (higher  

energy consumption).
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CALCULATING THE FLOW RATE
Pump sizing 

WASTEWATER LINE

USER TYPE Unit of meas. Quantity (in litres/hour)�

Office Toilets 120

Flat/house Inhabitants 65/80
Catering/canteen Persons present 60/70

Hotels Persons present 55/65

Sundry buildings for collective use Persons present 65/75

CALCULATING THE PUMP’S FLOW RATE

Multiply the number of users by the estimated average quantity.

e.g.  20 offices in a building also used for civil purposes and containing 30 flats (each flat with 3 habitants);

(20x120) + (30x3x80) = 2.400 + 7.200 =9.600 l/h in total to provide

CALCULATING THE PUMP’S FLOW RATE FOR RAINWATER DISPOSAL PURPOSES

K x SURFACE AREA EXPOSED TO RAINFALL divided by NUMBER OF PUMPS INSTALLED

In case of a hard surface (e.g. asphalt, concrete, flooring materials in general etc..)�
K = 1.3 l/min x m2 (considering the southern part of Europe)
K = 1.7 l/min x m2 (considering the northern part of Europe)

In case of a soft surface (e.g. lawn, garden, gravel area, etc...) �
K = 0.3 l/min x m2 (considering the southern part of Europe)
K = 0.4 l/min x m2 (considering the northern part of Europe)

e.g. 1000 m2 of exposed surface area for a system comprising 2 pumps and the southern part of Europe:

1000 m2 x 1.3 = 1300 l/min divided by 2 pumps =650 l/min each  one (considering hard surface)

1000 m2 x 0.3 = 300 l/min divided by 2 pumps =150 l/min each one (considering hard surface)

Q = 0.3 l/min x m2 in the 

case of a soft surface (e.g. 

lawn, garden, gravel area, 

etc...) �

Q = 1.3 l/min x m2 in the 

case of a hard surface (e.g. 

roofs, asphalt, concrete, 

flooring materials in 

general etc.)�

Calculating the flow of water 

originating from groundwater 

infiltrations is not straightforward 

and there are no tables in 

existence to identify (either by 

geographic area or by depth) the 

necessary  flow rate per m2.
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CALCULATING THE HEAD

"Pumping head” is the term given to the total difference in level, vertically, between the pump and 
the piping outlet level.
It is extremely important for the system that you choose the most suitable piping.
To prevent saturation in the piping and noisy unit operation, it is advisable to size the piping so that 
the liquid speed range is kept at between 0.7 m/sec and 1.7 m/sec.
The section below contains a series of tables for calculating the friction losses  according to the 
water flow rate and the piping sizing.

Friction losses in any accessories featured in the system usually have to be calculated by applying a formula 

which depends on a coefficient supplied by the  manufacturer of the distribution system components . 

To give you a rough idea, the table below refers to the friction losses attributable to bends, unions, gate valves 

and non-return valves.
The values shown refer to the drops in terms of metres in length of equivalent piping.

4 5 ° 9 0 ° 9 0 °  la rg e  c u rv e B a l l  v a lv e N o  re tu rn e d  v a lv e

2 5 0 ,3 0 ,6 0 ,6 _ 1 ,5

3 2 0 ,3 0 ,9 0 ,6 _ 2 ,1

4 0 0 ,6 1 ,2 0 ,6 _ 2 ,7

5 0 0 ,6 1 ,5 0 ,9 0 ,3 3 ,3

6 5 0 ,9 1 ,8 1 ,2 0 ,3 4 ,2

8 0 0 ,9 2 ,1 1 ,5 0 ,3 4 ,8

1 0 0 1 ,2 3 ,0 1 ,8 0 ,6 6 ,6

1 2 5 1 ,5 3 ,6 2 ,4 0 ,6 8 ,3

1 5 0 2 ,1 4 ,2 2 ,7 0 ,9 1 0 ,4

2 0 0 2 ,7 5 ,4 3 ,9 1 ,2 1 3 ,5

2 5 0 3 ,3 6 ,6 4 ,8 1 ,5 1 6 ,5

3 0 0 3 ,9 8 ,1 5 ,4 1 ,8 1 9 ,5

D N

E lb o w C o n n e c t io n

E q u iv a le n t  le n g h t (m e tre s )

WASTE WATER TANK CAPACITY

Total quantity to be disposed off divided by 4 
(multiply by 0.6 in case of a 2-pump 
installation).

Example:

10 m3/h / 4 = 2.5 m3 (for 1 pump)

10 m3/h / 4 x 0.6 = 1.5 m3 (for 2 pumps)

RAIN WATER TANK CAPACITY

0.035 x EXPOSED SURFACE = m3 capacity

Eg.: 1000 m2 x 0.035 = 35 m3

The tank capacity must provide for up to 25-
30 minutes of power failure.

CALCULATING TANK CAPACITY
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ǻh
L

Electrical panel

Start/stop float

Non-return valve

Pump calculation example:

If the demand is Q=300 l/min,

and the piping is: L= 30 m - �h= 4 m

Hpump = PCL + �h + output pressure 
= 4.2 + 4 + 3 = 11.20 metres

columns of water

Qpump = 300 l/min

PCL = friction losses due to piping 
�h = total difference in level
L = total length of the piping 

Output pressure of 
2 c.m.y.
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EXAMPLE OF AN INSTALLATION 

WITH LIFTING DEVICE DSD2
EXAMPLE OF A FIXED 

INSTALLATION

Stepping valve

Full bore 

non-return valve

DAB lifting device 

• After plant start-up, it is advisable to 
carry out inspection and cleaning every 
three months, in particular, of the non-
return valve. This interval can be 
increased if the outcome of the initial 
inspections is positive.

• Clean the pump thoroughly to remove 
all foreign bodies adhering to the 
suction grille and check to ensure free 
movement of the float. Remove the 
pump from the tank, if necessary.

• It is advisable to clean the plant with 
running water at least once a year, by 
operating the pump repeatedly.

Suggestions for careful 

maintenance
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CONTROL AND 

PROTECTION 

PANEL

CONTROL AND 

PROTECTION 

PANEL

EXAMPLE OF FLOAT CONNECTIONS ON A 1-PUMP STATION 

Maximum threshold alarm  signalling float

Start/stop float

Maximum  threshold alarm  signalling  float

Start float

Stop float

Full bore

non-return valve

Full bore

non-return valve

2-FLOAT SYSTEM

3-FLOAT SYSTEM

PUMP 

PUMP 

Siren

Siren
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Start/stop control float

Start/stop control float

Float for dry-running protection feature

Maximum threshold alarm signalling float

Pump start control float

Pump start control float

Float for dry-running protection feature

Maximum threshold alarm signalling  float

2-pump simultaneous stop control float

CONTROL AND 

PROTECTION 

PANEL

CONTROL AND 

PROTECTION 

PANEL

EXAMPLE OF FLOAT CONNECTIONS ON A 2-PUMP STATION

4-FLOAT SYSTEM

5-FLOAT SYSTEM

Siren

Siren

P
U

M
P

 1

P
U

M
P

 2

P
U

M
P

 1

P
U

M
P

 2

Full bore non-
return valve

Full bore non-

return valve
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Sizing the cooling jacket

How to size a cooling jacket

9Sizing the cooling jacket
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well

water

Q = water flow

HOW TO SIZE A COOLING JACKET

One rule that not everyone applies when installing a submerged pump is the creation of a 
flow of water designed to guarantee motor cooling  when the pump is operating 

0

20

40

60

80

100

Other

Cooling

Total motor

breakdowns 

The motors used in DAB submerged pumps are designed to 
work in an ambient temperature of 4040°°CC.

Motor cooling must be assured to guarantee the motor a long 

working life.

The cooling speed is stated on the motor rating plate and in the

installation handbook supplied with the motor.

An estimate has shown that over 80 %80 % of problems are caused by: over-temperature
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where:

Q = flow rate

D = well diameter

d = motor diameter

� �
� �

� �� � � �� �22

/

/

7,3533

mmmm

hm

sm
dD

Q
v

�

�
�
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HOW TO SIZE A COOLING JACKET

(these considerations are valid for water temperatures below 40°C)

1. Check proper motor cooling

- Calculate the flow speed according to the following formula:

- If v > 0.3 m/s

(0.08 m/s for 4" Franklin and 0.15 m/s for 6" Franklin)

No cooling jacket is required, the motor is adequately cooled.

- If v < 0.3 m/s

(0.08 m/s for 4" Franklin and 0.15 m/s for 6" Franklin)

go to next page
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2. Calculate the recommended diameter of the jacket

- Given the system flow rate (Q), use the graph to interpolate

the maximum diameter recommended for the jacket

HOW TO SIZE A COOLING JACKET

(these considerations are valid for water temperatures below 40°C)

Maximum diameter recommended - Motors DAB

Maximum diameter recommended - Motors FRANKLIN
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COMPATIBILITA’ MATERIALI CON LIQUIDI 

DIVERSI DALL’ACQUA

INSTALLER’S MANUAL

Compatibility between materials 

and liquids other then water
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WHAT KIND OF WATER ARE WE WORKING WITH? 

Drinking water: 

Clear, colourless, odourless, bacteriologically pure, pH ~6,4÷8 and temperature 8÷15°C 

Natural waters 

Water may be of surface, deep or, much more rarely, of atmospheric origin. 

Surface waters: 

(Source of surface waters: rivers, lakes, ponds or sea) 

The water found in rivers and lakes is generally sweet, i.e. its salt content is not very high. 

The waters in certain salt lakes are an exception, as well as the lower courses of rivers 

that flow into the sea through an estuary, at high tide or in dry periods. 

The total hardness of European river waters ranges in most cases from 10 to 35°F, with a 

few exceptions above or below the range. 

The chemical composition of surface waters, as well as deep waters, often reflects the 

nature of the soil with which they come in contact. 

Hard waters come from areas where soils are rich in calcite and argonite (CaCO3), chalk 

(CaSO4 2H2O) and dolomite (CaCO3 MgCO3). 

Alkaline waters are found in areas where carbonates prevail over neutral salts. 

Siliceous waters flow mainly on quartz rocks. 

Deep waters 

Unlike surface waters, deep waters do not contain suspended substances such as mud, 

clay or various wastes from industrial and domestic sources. This waste in deep water is 

filtered by the geological layers it passes through. 
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Rainwater 

Rainwater is not pure: as it passes through the atmosphere it washes it, incorporating 

many of the impurities it contains. It is also highly corrosive due to its high content of 

dissolved gases (oxygen, carbon dioxide and, in industrial areas, sulphur dioxide and 

hydrogen sulphide). 

Seawater

Seawater (or, more generally, salt water) is over-saturated with calcium carbonate 

(CaCO3). However, it does not tend to form scaling though it is a highly corrosive 

medium. 

The salt content may range from 32 to 38 g/Kg depending on the sea. 

The salts found in greater quantities are sodium chloride and magnesium chloride. 

As a first approximation, the percentage composition can be considered almost constant, 

at least as regards its main constituents and samples taken in deep seas. Therefore, if we 

know the content of one of these constituents we can calculate all the others. Chlorinity, 

i.e. the concentration of halides in one kilogram of seawater, expressed as “Cl”, has been 

chosen as the basic factor. 

The relation between chlorinity and total salinity is expressed by the following formula: 

S% = 0.03 + 1.805 Cl.% 

The dissolved gas content is mostly affected by temperature, although cases of 

oversaturation or undersaturation may sometimes occur as a result of local conditions or 

biological activity. 

Cooling waters: 

(Employed in all types of cooling systems) 

Ideal characteristics 

- Mean calcium hardness 10÷20°Fr; 

- Slight calcium carbonate oversaturation; 

- High buffer capacity (difficult to alter the pH); 
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- Total salinity and content of chlorides and dissolved gases not too high; 

- Absence of spores and animal or vegetal micro-organisms (bacteria, fungi and 

algae); 

- Absence of suspended solids as well as putrescible or corrosive substances 

originating from domestic or industrial waste; 

- Constant, not too high temperature; 

- Long-lasting constant flow; 

Steam boiler waters: 

- Free from scaling (hardening) salts; 

- Non-corrosive for the materials used to build the system; 

- Must not cause foaming or contaminate the steam produced 

Condensate water: 

(water that has warmed up as a result of condensation) 

Condensate water can be considered a diluted solution of carbon dioxide and oxygen. 

The dissolved carbon dioxide causes an acid reaction in the water, whose strength 

increases as the partial pressure exerted by the carbon dioxide in the overlying gaseous 

phase increases. 

Condensate water is an acid solution, therefore iron dissolves in it according to the 

reaction  Fe ļ Fe++ + H2 (1), which represents a cell in which there is iron solution in 

the anodic areas and hydrogen development in the cathodic areas. 

If oxygen is absent, the reaction (1) can only take place with great difficulty (because 

hydrogen development is inhibited by phenomena that take place at the atomic level and 

have yet to be clarified). Consequently, also the anodic reaction stops or slows down 

drastically. 
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If the solution is highly acid, the very high concentration of hydrogen ions is able to 

overcome this condition of inertia, thus enabling the reaction to take place. 

In practice, the effect of PH on the corrosion rate of iron in condensate water is shown in 

the table below. 

Table (R.Rath) 

pH Corrosion rate of iron in condensate water 

7 Nil 

6 Slow 

5 High 

<5 Very high 

The situation changes completely when oxygen is present. Oxygen combines with the 

gaseous hydrogen according to the reaction H2 + ½O2 ļ H2O, releasing the reaction (1), 

which reactivates the corrosion process.  

It has been demonstrated that the reaction Fe ļ Fe++ + H2 is thermodynamically 

possible up to a pH of 9.7. This value has been defined as <<nil corrosion of iron in water 

pH >>. R. Rath has calculated that this value is valid also within the 25 to 250°C 

temperature range. 

To sum up: in order to ensure proper protection against corrosion it is sufficient to 

alkalize1  the condensate water and to bring the pH to a value of 9.  

As regards the oxygen, provided its content does not exceed 0.07 ppm there is no need to 

fear the occurrence of any corrosion phenomena. 

                                               
1

The alkalizing substances are: ammonia and liquid amines (morpholine, benzylamine and cyclohexylamine) 

These have a dual task: first, they must neutralize the acidity due to the dissolved carbon dioxide, second, they must 

alkalize the solution up to a set pH. 

The oxygen may be eliminated from the boiler water, and consequently from the condensate water, by adding to the 

feed water, at a point immediately upstream from the pump, special chemical substances that combine with it and 

render it harmless. 
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Water for hygienic and safety applications: 

The waters for hygienic applications (bathrooms, showers, etc..) must not contain any 

substances that are irritating to the skin and eyes, and must not be bacteriologically 

polluted. 

These waters undergo a heating process, therefore they can cause scaling or corrosion. In 

these cases the chemical treatment must be carried out using completely harmless 

substances. 

Although bathroom waters are not intended for drinking, factory doctors often demand 

that they have the characteristics of potable water, to guard against mistakes by the 

labour force. 

The water used in safety systems for firefighting applications need not have any special 

physical-chemical characteristics; however, it must always be available in sufficient 

quantities to meet any accident at any time. 

This need is most strongly felt in factories that produce explosives and flammable 

materials, and in oil refineries. This is one of the reasons why refineries are often built on 

the seashore. 

Residual waters (wastewater, sewage, dirty waters)

The pollution of natural waters can be of different origins: 

- Domestic 

- Industrial 

- Agricultural 

Domestic pollution is due to urban sewage containing products resulting from human 

metabolism, food residues, cleaning products and various wastes. The problem is 
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especially prominent in highly industrialized areas with a large density of population and 

high living standards. 

These sewage waters, which receive effluents of domestic origin, have a quality 

composition that does not greatly differ from town to town; the only thing that changes is 

the concentration of the suspended and dissolved substances. 

Industrial pollution is due to the discharge of residual waters from factories. These waters 

contain considerable amounts of raw materials, finished products and by-products, which 

are often very harmful substances. 

Moreover, the temperature variations commonly caused by industrial cooling waters or 

water discharged from thermoelectric plants cause serious biological imbalances among 

living organisms in watercourses. 

Agricultural pollution is due to chemical fertilizers, and above all to fungicides and 

insecticides. 

Although pollution originates from a large variety of causes, it can always be ascribed to 

three major factors, i.e.: 

- Lack of oxygen 

- Presence of toxic or harmful substances 

- Temperature variations 
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WE TALK ABOUT CORROSION, BUT WHAT SHOULD WE 

DEFEND OURSELVES AGAINST? 

The main factors of corrosion 

High chloride content, that causes a process of depolarisation, enables Cl ions to 

penetrate underneath the passivated layers of the material  causing their breakdown. 

Low resistivity of the liquid, which causes the corrosive processes to intensify. 

High oxygen concentration, often approaching or even exceeding the saturation level. 

However, where oxygen is absent (deep waters, port and lagoon waters), the anaerobic 

environment promotes the activity of the sulphate-reducing bacteria, which results in 

cathodic depolarisation. 

The presence of living organisms, whose biological activity can directly contribute to 

the etching of metal surfaces. 

In other cases, molluscs attached to the metal can form differential aeration cells. 

Seawater is known to be aggressive to metals. 

The most suitable alloys for plant and machine construction are: 

- Phosphorous bronzes (phosphorus content § 0.1 ÷ 0.3 %); 

- Bronzes alloyed to zinc and nickel; 

- Copper-aluminium alloys, and, in some cases, 

- stainless steel. 
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But, TECHNICALLY SPEAKING? 

Temperature 

Based on certain chemical kinetic considerations, as the temperature increases the 

corrosion rate should also be expected to increase according to an exponential law. 

Actually this is not always so, as the figure below shows. 
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°C temperature
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a
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open system

closed system

Figure 1 – Corrosion rate 

If steel is in contact with the water in a closed system, the corrosion rate will increase 

steadily along with the temperature; however, if the system is open, after touching the 

maximum corrosion point the curve turns down. This phenomenon is explained by the fact 

that the oxygen, whose solubility decreases with rising temperature, can abandon the 

solution if the system is an open one. 
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Surface waters are subject to wide seasonal oscillations connected with atmospheric 

temperature variations. 

It should be noted that water in lakes can have a somewhat constant temperature 

provided the water is drawn from the depths. 

Subterranean waters maintain a somewhat constant temperature throughout the year. 

The temperature of seawater is subject to seasonal variations; however, these are less 

marked than the corresponding changes in the temperature of the air above it. In 

temperate regions and in the high seas they usually range from  5 to 10°C. 

Saline concentration 

The same can be said as regards the effect of the salinity of the solution. In other words, 

the resistivity of the solution diminishes as the salinity increases, therefore the corrosion 

rate increases. 

However, the solubility of oxygen diminishes as the salinity increases, therefore there 

comes a point when the latter factor prevails on the former one and, due to the new 

increase in concentration, the corrosion rate decreases. 

Circulation rate of the solution 

This is an extremely important factor, though its complex mechanism is not yet well 

known.

As regards iron, it has been demonstrated that whereas in an acid solution the increase in 

the circulation rate causes a negligible increase in the corrosion rate, in a neutral solution

the progress of the phenomenon is much more complex. This strange behaviour can be 

explained by surmising that the circulation of the liquid promotes the access of oxygen; as 

this has a double effect, both of stimulating and inhibiting corrosion, the slope of the curve 

in the first two branches reflects the predominance of each of these two trends. 

The last ascending branch of the curve can be explained by the mechanical action of the 

solution, which, as a result of the turbulence, tears away the protective films that cover 

the metal. 

Temperature of the waters  
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Stimulating substances 

Foremost among the substances that cause an acceleration of the corrosion processes 

when they are dissolved in the solution are the depolarising agents. Generally speaking, 

these are substances that are capable of yielding oxygen. 

Another group of corrosion stimulators consists of the complexing substances. With the 

ions of dissolved metals these form soluble complexes, i.e. substances that are capable of 

substantially lowering the concentration of the ions themselves and therefore of ennobling 

the metal. If the metal is covered by a protective film which makes its potential more 

electropositive, a strong denobilization can be caused by the presence of appreciable 

quantities of chloride ions.  This appears to be due to the small size of the ions, which 

enables them to penetrate through the pores of the oxide film and come into direct 

contact with the metal. 

The actual mechanism of activity of the chlorides has not been made quite clear yet. In 

any case, it is certain that they are responsible for numerous instances of corrosion 

process acceleration, with occasionally destructive results. 

Mechanical stress of the material 

Many plants are subject to various types of stress during their operation. Moreover, many 

parts are obtained by a deformation of the metal that is not followed by a corresponding 

tempering treatment. 

Experience teaches us that the corrosion rate of metals is accelerated by stress and 

deformation processes. Moreover, these processes tend to significantly aggravate the 

situation by transforming uniform corrosion into intercrystalline corrosion. The exact 

mechanism of these phenomena is not yet known; it appears that an important role is to 

be ascribed to potential variations in the intercrystalline regions, caused by elastic 

deformation of the metal. 
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Aggressiveness of water 

The free oxygen dissolved in water in the form of gas is a very important factor of 

corrosion. 

The pH value is decisive for the corrosion rate generated by oxygen-poor water. When the 

pH value drops below 7, the rate of corrosion increases proportionally and is even 

perceptible with a pH value of 7. 

In oxygen-rich water the nascent hydrogen is converted into water and the dissolved iron 

is oxidized (rust). 

In this case the corrosion rate does not depend on pH but on the oxygen content or 

addition. The oxygen content facilitates the formation of a protective layer on the ferrous 

surface which inhibits the progress of corrosion, but only provided that the pH value is 

above the balance curve. 

N.B. The dry residue remaining after evaporation of 1 litre of water indicates the 

approximate quantity of salts dissolved in it. 

This salt residue gives rise to electrolytic conductivity: the use of different metals 

generates electrolytic corrosion. 
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The table below provides an approximate evaluation based on analysis surveys; starting 

from the top, the characteristics that do not correspond to the case being examined are 

progressively eliminated, until the corresponding indication is found. 

Hardness ppm of 

CaCO3

FREE OXYGEN 

(mg/L)

 Carbon dioxide 

CO2, Free(mg/L)
pH

= balance value harmless

<balance value
attacks iron; the attack increases as pH 

diminishes

> 4
attacks iron; the attack increases as the 

O2 content increases

=balance value harmless

<balance value
attacks iron; the attack increases as pH 

diminishes

=CO2 Free 

necessary
=balance value harmless

>CO2 Free 

necessary
<balance value

attacks iron; the attack increases as the 

O2 content increases

harmless

avoid use of different metals - 

electrolytic corrosion-

harmless

avoid use of different metals - possible 

perforation-

attacks iron

no deposits

deposits increase as CO2 diminishes : 

free CO2 = 0: in the form of sludge; free 

CO2 > 0 : in the form of scaling

no precipitation

Sludge deposit; increasing as the iron 

and O2 content increase

no precipitation

manganese deposit; increasing as the 

CO2 content increases

use machines not affacted by sand

harmful

= 107.4

ANALYSES-SURVEYS

Evaluation

< 4

S
a

n
d

 

a
b
ra

s
io

n

manganese

sand content = 0.1%

sand content > 0.1%

Evaporation residues

A
g

g
re

s
s
iv

e
 b

e
h

a
v
io

u
r

D
e
p

o
s
it
s

Chlorides

Hydrogen sulfide

limestones

iron

˜  0

> 0

< 107.4

(marsh gas)

CO2 libera > CO2 necessaria

CO2 libera < CO2 necessaria

< 500 mg/l

> 500 mg/l

< 150 mg/l

> 151 mg/l

< 0.2 mg Fe/l

= 0.2 mg Fe/l

< 0.1 mg Mn/l

= 0.1 mg Mn/l
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WATER IS A LIQUID! WHY IS IT CALLED “HARD”? 

The water we normally use contains substances whose presence is far from desirable. 

These substances are salts that the water dissolves and accumulates while it passes 

through the different layers of the ground; their presence determines the total Salinity of 

the water (measured in ppm  – parts per million – per litre of water). 

Among the different Salts dissolved in the water are Calcium (Ca) and Magnesium (Mg)  

salts, and that’s why we talk about “calcium hardness” and “magnesium hardness”. 

The use of “hard” water causes a number of drawbacks, including calcium deposits in 

pipes, radiators, kettles and boilers; this results in poor heat transmission and problems to 

valves, gates, taps... and therefore energy waste.  

Moreover, the simplest example and the easiest to demonstrate, is the fact that laundry 

washed in “hard” water comes out raw (this is the reason why softeners are so commonly 

used). 

Hardness can be expressed using different units of measurements; the most commonly 

used are ppm of CaCO3 (calcium carbonate) and French degrees. 

Hardness is usually indicated by the symbol H. The symbols TH (titre hycrotimétrique) and 

Tca (titre calcique) are used in French-speaking countries. 

French English American German

10 mg 

CaCO3 

per litre

1 grain of 

CaCO3 

per UK gal

1 grain of 

CaCO3 

per US gal

10 mg 

CaCO3 

per Litre

1mg 

CaCO3 

per Litre

1°French 1,00 0,70 0,59 0,56 10,00

1° English 1,43 1,00 0,83 0,80 14,30

1° America 1,71 1,20 1,00 0,95 17,10

1° German 1,79 1,25 1,05 1,00 17,90

1 ppm 0,10 0,07 0,06 0,06 1,00

Degrees of hardness ppm of 

CaCO3
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Aggressiveness of natural water

Total hardness is not sufficient by itself for determining aggressiveness. 

The determining factor for establishing the aggressiveness of natural water based on 

chemical analysis is the hardness of the bicarbonates, i.e. the total hardness of water that 

is caused by calcium bicarbonate Ca(HCO3)2. 

This highly soluble salt can exist only in the presence of a certain amount of free carbon 

dioxide (CO2). If this balance is disturbed, a part of the bicarbonate is transformed into 

insoluble monocarbonate  (limestone) and precipitates. 

Carbon dioxide is dissolved in water in the form of gas. Part of it is harmless, as it is 

needed to maintain the bicarbonates, i.e. the Salts that give temporary hardness, while 

the extra amount that is not needed for this purpose is aggressive and attacks iron and 

concrete. 

The table below divides natural water into two types, “aggressive” and “harmless”. 
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Water resembles us… it might be ACID! 

(Alkaline or Acid) 

The acidity of water depends on the acids it contains (carbonic acid, hydrogen sulphide, 

hydrochloric acid, boric acid... etc.) 

The alkalinity depends on the presence in the water of basic substances. 

The pH represents the cologarithm of the concentration of hydrogen ions in solution, and 

expresses the reaction of the water, whether it is acid or alkaline. 
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DIFFERENT MEASUREMENTS OF HARDNESS 

ppm
French 

°Th or Tca
English °H

American 

°H

German 

°dH

0,0 0,0 0,0 0,0 0,0

WATER DISTINCTION

40,0 4,0 2,8 2,4 2,2

V
ER

Y
FR

E
S
H

71,2 7,1 5,0 4,2 4,0

80,0 8,0 5,6 4,7 4,5
S
O
FT

120,0 12,0 8,4 7,1 6,7
FR

E
S
H

140,0 14,0 9,8 8,3 7,8

143,2 14,3 10,0 8,4 8,0

160,0 16,0 11,2 9,4 9,0

200,0 20,0 14,0 11,8 11,2

LI
TTLE

 F
R
ES

H

214,8 21,5 15,0 12,7 12,0

240,0 24,0 16,8 14,2 13,4

280,0 28,0 19,6 16,5 15,7

320,0 32,0 22,4 18,9 17,9

M
IL

D
LY

 H
A
R
D

322,2 32,2 22,6 19,0 18,0
H
A
R
D

360,0 36,0 25,2 21,2 20,2

400,0 40,0 28,0 23,6 22,4

440,0 44,0 30,8 26,0 24,6

480,0 48,0 33,6 28,3 26,9
H
A
R
D

520,0 52,0 36,4 30,7 29,1

537,0 53,7 37,6 31,7 30,1

540,0 54,0 37,8 31,9 30,2

560,0 56,0 39,2 33,0 31,4

V
ER

Y
H
A
R
D

V
ER

Y H
A
R
D

According 

to French 

scale

According to 

German 

scale
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GENERAL CHARACTERISTICS OF THE PRINCIPAL MATERIALS USED IN THE 
MANUFACTURE OF DAB PUMPS  

CAST IRONS 

	 These are Fe-C (Iron-Carbon) alloys with C>2.06% ; 
	 High castability (castings with complex geometry, such as automobile engines, 

pump casings, etc…); 
	 Mechanical properties not as high as those of steel, but good resistance to 

vibrations and impacts thanks to the dissipation of energy between the graphite 
fins, which act as dampeners. 

Microstructure of various types of cast iron: 

a) grey iron: dark graphite fins in ferritic matrix (500x) 
b) spheroidal graphite cast iron: dark graphite spheroids in 
ferritic matrix (200x) 
c) white cast iron: large white cementite crystals immersed 
in pearlite (thin ferrite and cementite fins placed side by 
side) 

d) malleable cast iron: black graphite “flakes” (annealed 
carbon) in ferritic matrix. 
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STEELS 

	 Low carbon content (C < 2%) and wide variety 

	 Common steel (without alloying elements, for steel structural work, Fe 360, 

Fe410,…):  
o Low C content (max 0.25%) to ensure weldability (a very important 

characteristic!);  
o Moderate mechanical resistance; 

o Excellent ductility and toughness and fair machine tool machinability; 
o Low corrosion resistance; 
o Very moderate cost. 

	 Special structural steels capable of being hardened and tempered:

very important for the construction of dynamically stressed machine parts (pinions, 
gears,..) 

	 Casehardening steels: suitable for thermal treatment whereby the surface of 

the metal is modified to give it wear resistance characteristics. 

	 Tool steels: these are highly alloyed with other elements to obtain high 

mechanical, abrasion and wear resistance. Used in the manufacture of dies, 
punches and bottom dies, shears, gauges, etc. 

	 Stainless steels: (e.g. 18-8 in cutlery and pans…Italian nomenclature only)

o Excellent corrosion resistance due to high content of chromium, which is 
passivated, forming a thin surface layer that protects the underlying metal; 

o Low C content C<0.1% ; 
o Excellent cold forming characteristics;  
o Excellent resilience; 

o malleability; 
o high temperature resistance. 
o AISI 316 contains 2-3% of Molibdenum for resistance in marine 

environments and to sulphuric acid. 

	 Nickel superalloys: high nickel content, excellent resistance to mechanical stress, 

oxidation and aggressive environments. Used in the construction of turbine blades. 

+ Cr, +Ni 

Resistance, weldability, 

oxidation resistance 

308, 309, 310, 314, 330 

AISI 304

+ Mo 

Localized corrosion 

316 

+ Mo 

Localized corrosion 

317 

+ Nb, +Ta 

Intergranular corrosion   

347 

+Ti 

Intergranular corrosion   

321 

- C 

Intergranular corrosion   

304L,316L, 317L 

+ Mn, +N, +Ni 

Resistance, but 

corrosion 

201,202,205 

+ C 

Resistance, but 

corrosion 

301, 302, 302B 

+ N 

Resistance 

304N, 316N 

+ S, +Se 

Machinability, but 

corrosion 

201, 202, 205 

Austenitic stainless steels 

Figure 2- AISI 304 steels 
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- C 

Weldability

429

-Cr,  Al 

Against work 

hardening 

405

+ P, +S 

Machinability 

430F 

AISI 430

+ Se 

Machinability 

430FSe 

+ Cr 

Resistance to 

scaling 

442, 446 

+Mo, + Nb, +Ta 

Corrosion, heat 

resistance 

436

+Mo 

Corrosion 

434 

-Cr, +Ti 

Lower cost 

409

Ferritic stainless steels

Figure 3 AISI 430 steels 

Martensitic stainless steels

+ C 

Mechanical 

characteristics 

420

+Mo, +V, +W 

Heat resistance 

422
AISI 410

+ C 

Mechanical characteristics 

+Cr 

Corrosion 

440C

-C 

Resilience 

440B

+Ni 

Corrosion 

414

-C 

Resilience 

440A

+Cr, +Ni 

Corrosion 

431

+P, +S 

Machinability

420F, 416 

+Se 

Machinability 

416Se 

Figure 4 AISI  410 steels 
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PLASTIC MATERIALS 

	 Plastic materials are macromolecular organic substances (made from oil and its 

various derivatives) formed by a fundamental unit repeated a number of times 
(polymer), like a bunch of magnetic balls attached to each other. These very long and 
flexible chains twist upon themselves to form entanglements that resemble a plate of 

noodles. 
	 The plastic can be softer or harder, more flexible and malleable or more rigid and 

fragile depending on the number of links between the various chains. 
	 In thermosetting compositions, the links between the different molecules are so thick 

as to form a single large three-dimensional lattice (resins, such as those used in the 
production of boots, car body parts, etc.); 

	 Some amorphous (shapeless) plastics are perfectly transparent, like Plexiglas or the 
polycarbonate used in the manufacture of motorcycle helmet visors. 

	 It has excellent electrical and thermal insulating properties and is used to 

make electrical cables and insulating elements in the building industry (polyurethane 
foam, polystyrene, etc…); 

	 Good chemical resistance, although certain plastics and rubbers require special care 

(for rubbers, see relevant section) when in contact with solvents derived from oil. 

INSTALLER’S         MANUAL



INSTALLER’S         MANUAL

95

RUBBERS 

	 Rubbers are special materials characterized by high elasticity, flexibility and 
strength.  

	 Natural rubber has long been used to manufacture car tyres.  
	 Artificial rubbers, such as SBR, NBR, EPDM, are used nowadays to produce gaskets 

and O-rings. 

          - Outline representation of the detailed structure of a spherulite. 
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CERAMIC MATERIALS 

	 Ceramic materials have a very compact and rigid crystalline structure which gives them 

special properties; 
	 Mechanical properties:  

o Very high mechanical resistance combined with high fragility: even the smallest 
impacts will cause them to chip or break; 

o Ceramic has excellent anti-abrasive properties and is used on sliding parts 
(bushings, seals, etc..). 

	 Fair electrical and thermal properties: ceramic materials are used for insulation in the 

electronic industry and in power towers. 

SINTERED MATERIALS 

	 Sintering is a special production process that uses powders to obtain products of 

various shapes intended for a variety of purposes. The powder grains are pressed 
in a die at high temperatures and high pressure and are almost melted together to 

form a resistant piece; 
	 The carbon bushings in DAB circulation pumps are an example: the carbon 

leaves a powdery deposit when touched, but it has excellent abrasion and wear 
resistance;  

	 Another example is WIDIA, which is also used to make cutting blades. 
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STANDARD MECHANICAL SEALS IN DAB PUMPS 

Carbon – Graphite 

The term “carbon -graphite”, or more simply “carbon”, is used for a wide range of 
carbonaceous materials that are generally used for one of the two retainers. 

Advantages: 

1) good lubricating capacity even under conditions of boundary friction or dry friction 
2) tendency to mitigate and fill in small imperfections in the sliding surface 
3) good chemical resistance 
4) good resistance to temperature, going from cryogenic temperatures to 250 °C. This 
upper limit can be raised to 350 °C through the use of several metallic carbons, and up to 
450 °C with electrographite-type carbons 
5) adequate resistance to compression 
6) moderate production cost.  

Disadvantages: 

1) low tolerance in the presence of abrasives 
2) strong oxidizing agents (nitrates, chlorates, etc.) can chemically attack the carbon 
and/or impregnator  
3) lower rigidity and greater tendency to warp at high temperatures as compared to 
metals and ceramics 
4) several industrial applications cannot tolerate the presence of carbon powder 
5) low resistance to tensile stress 
6) the finished product must be handled with care 
7) low thermal conductivity (for several types) 

Counterfaces 

Carbon's ready tendency to be coupled with a wide variety of counterfaces justifies its 
widespread use as a seal component. 
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Tungsten carbide 

This material is composed of very hard carbon particles alloyed with a ductile metal. It is 
used in particularly harsh conditions (in terms of PV). Despite the fact that it is the most 
costly of all the materials examined so far, it is often used because of the advantages it 

offers in terms of seal performance and life. 

Advantages: 

1) highly wear resistant even under particularly demanding working conditions 
2) excellent thermal conductivity 

3) high tensile modulus and thus less tendency to warp under pressure as compared with 
other metals  

4) greater resistance to mechanical shock than other hard non-metallic materials. 

Disadvantages: 

1) limited chemical resistance, especially in acid environments  
2) high density, which can compromise the performance of this material at high rotational 

speeds 
3) limited resistance capacity in dry operating conditions or with boundary lubrication in 
carbide-carbide coupling 

4) high cost of raw material 

Counterfaces 

Since it is used in the presence of abrasive liquids, it is generally coupled either with itself 
or with alumina. Given the fact that in these cases it has a very low dry-operation 

tolerance, it is increasingly being replaced with silicon carbide. 

Aluminium oxide 

Commonly referred to as “alumina”, it was the first of the “hard” non-metallic materials to 

be used for mechanical seals. 

Advantages: 

1) it is one of the most economical hard materials and offers excellent resistance to wear  

2) it has excellent chemical resistance properties that depend on the degree of purity 
3) in water or aqueous solutions, it has excellent properties when carbon is used as a 
counterface. Good resistance in the presence of abrasive solutions. 

Disadvantages: 

1) low thermal conductivity; it dissipates very little heat under critical conditions 
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2) adequate resistance to thermal shock only with particular types of carbon. This may 
cause problems under transient operating conditions. Resistance to thermal shock can be 
increased by using suitable additives 
3) It is a fragile material that is subject to mechanical damage under certain conditions. 

Counterfaces 

Alumina is generally coupled with different types of carbon or with PTFE; the latter 
coupling is used in highly corrosive conditions. 

Silicon carbide 

The use of silicon carbide (particularly the sintered type) is becoming increasingly 
widespread, non only for critical applications, but also because in more normal cases its 
good price/performance ratio has helped make it the preferred material.

Advantages: 

1) good wear resistance characteristics even under particularly harsh conditions 
2) high thermal conductivity as compared with other ceramic materials 
3) good resistance to thermal shock 
4) high tensile modulus 
5) good chemical inertia  
6) lower density than tungsten carbide 
7) less expensive than tungsten carbide 
8) easily obtainable raw material 

Disadvantages: 

1) less tough than tungsten carbide 
2) low resistance to tensile stress 
3) requires special attention in selecting couplings; a wrong choice can lead to great 
generation of heat and thus to possible vaporization of the fluid interface film, thus 
inevitably damaging the seal. Silicon carbides with suitable additives are being studied to 
improve behaviour under reduced lubrication conditions.

Counterfaces 

Silicon carbide with carbon is a combination that can ensure long seal life under a wide 
variety of conditions, since it offers excellent resistance to thermal shock, transients and to 
boundary conditions. Instead, the silicon carbide - silicon carbide combination is generally 
used when high wear resistance characteristics are required. 
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COMPATIBILITY OF MATERIALS and LIQUIDS 

INTRODUCTORY STATEMENT  

The information provided in this manual 

regarding the compatibility of liquids may only be 

used for confirmation of the pump construction 

materials. 

This information has been collected from a 

variety of sources that are considered reliable, 

whereas DAB PUMPS s.p.a. has not conducted 

any verification tests and shall assume no 

responsibility regarding the correctness of this 

information. 

Each application requires a specific set of 

stresses, exposure time, concentration of the 

chemical substance and specific temperature for 

use. Therefore DAB PUMPS s.p.a. strongly 

recommends that the materials that are to come 

into contact with liquids other than those for 

which they have been studied and designed be 

subjected to practical tests.
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DIFFORMITÀ D’USO
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Let’s learn how to read the data from the pump plate
Impurities from the heating system
Overheating of the motor
Too many cycles
Knocking
Excess pressure
The mechanical seal: wear and thermic shock
Pitting and stray currents
Windings: possible malfunctions 
Submerged motors

IMPROPER USE

Troble snooting
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Una volta acquistato un prodotto originale, per evitare spiacevoli inconvenienti, DAB 
PUMPS SPA suggerisce di spendere qualche minuto nella lettura del libretto di  
istruzioni e manutenzione presente all’interno dell’imballo, in modo da approfondire la 
conoscienza del prodotto, dei suoi possibili impieghi e per poter seguire eventuali 
raccomadazioni.

Il seguente capitolo elenca le esperienze raccolte negli anni dal nostro servizio di 
assistenza tecnica, mostrando alcune foto significative di danneggiamenti dei prodotti 
e spiegandone non solo la causa, ma anche l’azione correttiva da avviare affinchè
problemi simili non si ripresentino.

Molte volte la sostituzione o la riparazione di una pompa non aiutano l’utilizzatore alla 
risoluzione definitiva di eventuali problemi. Per questo motivo DAB PUMPS, oltre ad 
offrire una linea telefonica dedicata ed un indirizzo e -mail per l'assistenza tecnica, 
trasferisce ai propri clienti parte delle proprie esperienze con questo manuale in cui si 
suggeriscono i classici trucchi del mestiere per risolvere o evitare i più comuni 
inconvenienti.

Molto spesso il cliente richiede la sostituzione o la riparazione in garanzia di un 
prodotto, ma come può il servizio di assistenza tecnica verificare se il prodotto è in 
garanzia se non sa cosa può essere successo?
Consigliamo la lettura, innanzitutto, delle condizioni generali di vendita di DAB 
PUMPS, riportate su tutti i listini, e di questo manuale che può aiutare l’utilizzatore ad 
individuare la causa dei problemi più comuni di alcuni prodotti DAB PUMPS.

A conclusione di questo capitolo troverete tutto quello che avreste voluto sapere sulle 
elettropompe DAB PUMPS, ma non avete mai osato chiedere:

Ho una prodotto marchiato DAB PUMPS, a chi mi devo rivolgere per richiedere 
assistenza?

Se sono un privato a chi mi rivolgo?

Il prodotto lo devo portare in un Centro Assistenza autorizzato o i tecnici vengono a 
casa mia?

La garanzia del prodotto è di 24 o 12 mesi?

Entro i 24 mesi, se il prodotto non funziona, è in garanzia?

After purchasing a genuine original product, to avoid problems DAB PUMPS SPA
d t ki ti t d th i t ti d i t h db krecommends taking time to read the instructions and maintenance handbook

supplied in the pack in order to gain familiarity with the product and its possiblepp p g y p p
applications and to comply with any recommendations given.

The following chapter describes some of the experiences of our technical service
organisation over the years, with photos showing damaged products andorganisation over the years, with photos showing damaged products and
explanations of the relative causes and the corrective actions to implement to prevent
the recurrence of such situationsthe recurrence of such situations.

It is not infrequent to find that replacing or repairing a pump fails to allow the user toIt is not infrequent to find that replacing or repairing a pump fails to allow the user to
achieve a definitive solution to his problems. That's why DAB PUMPS SPA offers a
d d d l h h l l d l dd f h l ddedicated telephone helpline and an e-mail address for technical service queries, and
that’s why we want to inform customers of our service experience by means of thisthat s why we want to inform customers of our service experience by means of this
manual, which offers a summary of classic measures to be adopted to solve or avoid
the most common problemsthe most common problems.

Customers often request the replacement or repair of products under warranty but itCustomers often request the replacement or repair of products under warranty, but it
must be remembered that our technical service organisation is unable to check

h th th d t i d b th t l k tl h twhether the product is covered by the warranty unless we know exactly what
happened to cause the problem.pp p
First of all we recommend that customers read the general conditions of sale of DAB
PUMPS given in the price lists followed by careful consultation of this manual whichPUMPS given in the price lists, followed by careful consultation of this manual, which
is designed to help users find the cause of the most frequently encountered problems
on certain DAB products.
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IDRODUZIONE:IDRODUZIONE:

Impariamo a leggere le targhette eImpariamo a leggere le targhette e

le date di produzione di alcune pompele date di produzione di alcune pompe

Modello pompa

Codice

DAB PUMPS

Numero di serie

Anno e settimana

di produzione

Funzionamento continuo

a carico costante
Prestazioni

idrauliche

Pressione e 

temperatura 

massime

Certificazioni

Modello pompa

Numero di serie
Anno e settimana

di produzione

Prestazioni

idrauliche

Tensioni di 

alimentazione

Potenza 

nominale

Funzionamento 

continuo

a carico costante

Corrente 

nominale

Capacità

condensatore

Certificazioni

INTRODUCTION:INTRODUCTION:INTRODUCTION:INTRODUCTION:

Learn how to read the nameplates andLearn how to read the nameplates and

the production dates of various pump modelsthe production dates of various pump models

P d l S i l bPump model Serial number

DAB PUMPS
code

Production year and
weekcode week

Continuous duty
at constant loadat constant loadHydraulic

performance

Maximum pressure 
andand 

temperature

Certifications

Production year and
Serial number week

Continuous duty

Pump model
at constant load

H d liHydraulic
performance

Rated 
powerp

Rated
Power supply 

voltage

Rated 
current

voltage

Capacitor 
rating

C tifi tiCertifications
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IDRODUZIONE:IDRODUZIONE:

Impariamo a leggere le targhette eImpariamo a leggere le targhette e

le date di produzione di alcune pompele date di produzione di alcune pompe

Modello pompa
Numero di serie

Anno e settimana

di produzione

Tensioni di 

alimentazione

Potenza  e corrente 

alle diverse velocità

Funzionamento 

continuo

a carico costante

Capacità

condensatore
Certificazioni

INTRODUCTION:INTRODUCTION:

Learn how to read the nameplates andLearn how to read the nameplates and

the production dates of various pump modelsthe production dates of various pump modelsthe production dates of various pump modelsthe production dates of various pump models

Production year and

S i l b

week

Pump modelSerial number

Continuous duty
t t t l dat constant load

Capacitor 
rating Certifications

Power supply

Certifications

Power supply 
voltage

Power and current 
at different speeds
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La maggior parte dei danni ai circolatori è
dovuta alla scarsa qualità dell’acqua.
La qualità dell’acqua, infatti, gioca un ruolo 
molto importante al fine di ottenere affidabilità e 
durata negli anni dei circolatori. Durante la sua 
vita, l’impianto di riscaldamento viene rabboccato 
con nuova acqua fresca ricca di ossigeno e 
carbonati di calcio che possono generare depositi 
di calcio (comunemente detto calcare)
generando la conseguente corrosione delle parti 
in acciaio e ghisa del circolatore.

Consigliamo, per garantire la durata di un 
nuovo circolatore, di verificare l’eventuale 
pulizia delle tubazioni. Anche questo fattore 
gioca un ruolo importante nella durata del 
circolatore, infatti se le tubazioni sono molto 
sporche si possono danneggiare alcuni 
componenti dei circolatori. E’ utile quindi, in caso 
di installazione di nuovi circolatori in vecchi 
impianti, di eseguire un risanamento, protezione 
e disincrostazione dei circuiti termo-idraulici.

Consigliamo, inoltre, particolare attenzione 
nella scelta di un circolatore in sostituzione di 
uno “vecchio” in una centrale termica. Nella 
sostituzione, infatti, non si deve prediligere uno 
con prestazioni superiori, perchè si corre il rischio 
che questo generi rumorosità nell’impianto.

Nelle Foto 1 si notano delle erosioni nel gruppo 
rotore, dovute al fatto che il circolatore si è
trovato a lavorare con residui solidi abrasivi 
contenuti nell’acqua dell’impianto.

Nelle Foto 2 il materiale che ricopre il rotore 
evidenzia anche in questo caso la scarsa pulizia 
delle tubazioni e una presenza importante di 
calcare nelle tubazioni.

Foto 1

Foto 2

’’

CIRCOLATORI

LL acqua non acqua non èè sempre pulita .....sempre pulita .....

CIRCULATORSCIRCULATORSCIRCULATORSCIRCULATORS

Water is not always clean ...Water is not always clean ...

Most damage occurring to circulators is due to

yy

Most damage occurring to circulators is due to
poor water quality (see page ...). Water quality
actually plays a very important role in relation to
the reliability and lifetime of circulator pumps.the reliability and lifetime of circulator pumps.
During its life, a heating system is topped up

ith f esh ate ith high contents of o genwith fresh water with high contents of oxygen
and calcium carbonates which can lead to
calcium deposits (lime
corrosion of steel and cast iron parts of thecorrosion of steel and cast iron parts of the
circulator.

In order to guarantee the durability of a newIn order to guarantee the durability of a new
circulator we recommend checking to ensure that
the circuit piping is clean Also this factor isthe circuit piping is clean. Also this factor is
critical in relation to the lifetime of the circulator:
if the piping is fouled this may result in damage
to certain parts of the pump When installing ato certain parts of the pump. When installing a
new circulator on an existing system it is
d i bl t f f it ti

Photo 1
advisable to perform a process of sanitation,
protection, and descaling of the central heatingp , g g
circuits.

We also recommend devoting particular
attention to the choice of a circulator to replace
an "old" circulator in a central heating system Inan old circulator in a central heating system. In
fact, when the original circulator is replaced it is
i t t t t i t ll hi h f itimportant not to install a higher performance unit
to avoid the risk of creating higher noise levels ing g
the system.

Photos 1 show erosion of the rotor assembly
due to the fact that the circulator is conveying
water containing abrasive solid residues.water containing abrasive solid residues.

In photos 2 the material coating rotorIn photos 2 the material coating rotor

indicates, here too, problems with the level of
fouling in the piping and significant amounts of
limescale in the circuitPhoto 2
limescale in the circuit.

stone) resulting in
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Nelle immagini sopra riportate risultano evidenti i residui che si 
depositano sul circolatore in presenza di un liquido pompato molto 
sporco. Depositi di materiale di colore rosso-marrone sono indice 
di scarsa pulizia.
I componenti di un circolatore che possono essere danneggiati in
modo irreparabile a causa di tubazioni e acqua sporche  sono: 
ceramica dell’anello reggispinta, albero rotore, camicia statore e 
boccole.

LL’’acqua non acqua non èè sempre pulita .....sempre pulita .....Water is not always clean ...Water is not always clean ...

The above photos show the residues that deposit on the circulatorabo p o o o du a d po o u a o
when the pumped liquid is highly contaminated. Deposits of red-
brown colour material are an indicator of significant levels ofbrown colour material are an indicator of significant levels of
fouling.
The components of a circulator that can be irreparably damaged
by fouled piping and contaminated water are: thrust box ceramicsby fouled piping and contaminated water are: thrust box ceramics,
rotor shaft, stator sleeve and bushings.
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Nelle Foto 1 è evidenziato 
un danneggiamento della 
camicia provocato da una 
erosione continua tra il 
gruppo rotore e la camicia 
in acciaio, che genera 
dapprima rumoristà e 
conseguentemente il 
trafilamento di acqua 
attraverso la bronzina.

Foto 1

Foto 2

LL’’acqua non acqua non èè sempre pulita .....sempre pulita .....

In queste immagini sono riportate ulteriori foto raffiguranti dei circolatori sui quali si 
sono depositati  residui di colore rosso-marrone e calcare presenti nel circuito in cui 
hanno lavorato. 

Nelle Foto 2 si nota un 
anomalo rivestimento delle 
parti rotanti, segno di un 
continuo deposito che ha 
portato al bloccaggio del 
circolatore.

Ricordiamo, inoltre, che 
condotte poco pulite 
possono       portare        a 
perdite di carico talmente 
alte da rendere le 
prestazioni          idrauliche 
del circolatore insufficienti 
per il circuito in cui è stato 
installato.

 

Water is not always clean ...Water is not always clean ...yy

These photos provide further evidence of circulators subject to the deposit of red-p p j p
brown coloured residues in the circuit in which they were installed.

Photo 1 shows damage to
the sleeve caused bythe sleeve caused by
continuous erosion
b t th tbetween the rotor
assembly and the steely
sleeve, which leads initially
to high noise levels andto high noise levels and
subsequently to leakage of

h b hwater via the bushing.

Photo 1o o

Photo 2 shows an
anomalous coating of
rotating parts indicatingrotating parts indicating
constant deposits which
h ll l dhave eventually led to
seizure of the circulator.seizure of the circulator.

Note also that insufficiently
clean piping can lead to
pressure drops that are sopressure drops that are so
considerable that the
h d li f fhydraulic performance of
the circulator becomes
insufficient in relation to
the circuit in which has

Photo 2
the circuit in which has
been installed.



120
INSTALLER’S MANUAL

INSTALLER’S         MANUAL

Il circolatore presenta evidenti depositi di calcare sull’albero rotore. 
In queste situazioni è inevitabile il bloccaggio meccanico che porta a 
dover sostituire il circolatore.
L’aumento dello spessore dell’albero, guidato dalla bronzina anteriore, è
uno dei fenomeni più diffusi in caso di depositi calcarei.

CIRCOLATORE BLOCCATO?CIRCOLATORE BLOCCATO?

Il calcare presente nellIl calcare presente nell’’acquaacqua

CIRCULATOR SEIZED? CIRCULATOR SEIZED? 

Hard water with high calcium Hard water with high calcium 

contentscontentscontentscontents

This circulator shows evident signs of limescale deposit on the rotorThis circulator shows evident signs of limescale deposit on the rotor
shaft.
Situations of this type inevitably lead to mechanical seizure resulting inSituations of this type inevitably lead to mechanical seizure resulting in
the need to renew the circulator.
The increased diameter of the shaft, held in the front bushing, is one of
the most commonly occurring phenomena due to depositsthe most commonly occurring phenomena due to .limestone
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Spesso i circolatori possono risultare bloccati meccanicamente a causa di 
liquido pompato non conforme alle specifiche d’utilizzo .
Nei circolatori in foto il glicole, solidificandosi, ha portato al bloccaggio di 
parti rotanti. In questo caso l’immissione di glicole nell’impianto non è
avvenuta miscelandolo in modo opportuno all’acqua. La percentuale di 
glicole impiegata negli impianti con circolatori standard può arrivare al 
30%, mentre in impianti a pannelli solari (dotati di opportuni circolatori 
tipo VSA) può arrivare fino al 60%.

CIRCOLATORE BLOCCATO?CIRCOLATORE BLOCCATO?

Glicole solidificatoGlicole solidificato

CIRCULATOR SEIZED?CIRCULATOR SEIZED?CIRCULATOR SEIZED?CIRCULATOR SEIZED?

Solidified glycolSolidified glycolSolidified glycolSolidified glycol

Circulators can sometimes seize because the pumped liquid is not in
compliance with the operating specificationscompliance with the operating specifications.
In the circulators shown in the photos the glycol contents of the fluid have
solidified causing rotating parts of the pump to jam. This situation
suggests that glycol was injected into the plant without mixing it properlysuggests that glycol was injected into the plant without mixing it properly
with the water. The percentage of glycol used in circuits equipped with
standard circulators can be as much as 30% while with solar panelstandard circulators can be as much as 30%, while with solar panel
systems (equipped with special VSA type circulators) the contents can be
up to 60%.
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Casi di  rotture, come quelle del circolatore nelle immagini sopra, sono dovuti a 
sovrapressioni che si possono verificare in fase di carica degli impianti.  Il 
circolatore è stato sottoposto ad una pressione talmente alta che ha generato la 
rottura della cassa motore. A titolo di esempio, se consideriamo che un circolatore 
dichiarato PN 10 deve resistere ad una pressione superiore a 10 bar, la rottura, 
come evidenziato da test effettuati presso il nostro Laboratorio di Ricerca e 
Sviluppo, avviene ad una pressione 2-3 volte superiore a quella nominale.

Danni per sovrapressioneDanni per sovrapressione

scoppio/33

ok12013

ok29

ok26

ok23

minutibar

ESITO
PERMANENZA 

in PRESSIONE
PRESSIONE

Damage due to overpressureDamage due to overpressureg pg p

Breakages such as those of the circulator shown in the above photos are causedg p
by overpressures that may occur while filling the circuit. This circulator was
subjected to such a high pressure value that it caused the motor casing tosubjected to such a high pressure value that it caused the motor casing to
rupture. By way of example, if we consider that a circulator specified as PN 10 is
required to withstand a pressure that is higher by 10 bar, tests performed in our
R&D laboratory show that this kind of breakage occurs at pressure values that areR&D laboratory show that this kind of breakage occurs at pressure values that are
2-3 times higher than the nominal pressure.

PRESSURE
PRESSURE 

DURATION
RESULT

DURATION

b i tbar minutes

3 2 ok

6 2 ok

9 2 ok

13 120 ok

33 / rupture/ p
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Durante l’analisi dei circolatori nella nostra Sala Prove, abbiamo sentito un forte 
odore di “gasolio”, e soprattutto dopo aver tolto il motore dal corpo pompa si è
notato all’interno della voluta e del canotto la presenza di tracce oleose .
Inoltre, gli o-ring di tenuta e i clapet dei circolatori, essendo in EPDM (che a 
contatto con olio tendono a gonfiarsi), risultano deformati e danneggiati.

VD 55/220.32M

Perdita da scarico condensaStato del circolatore gemellare

Causa della perdita dallo scarico condensa
Guarnizione corpo danneggiata

Tracce di olio e impurità sulla girante

ALTRI ESEMPI DI DANNI PER USO IMPROPRIOALTRI ESEMPI DI DANNI PER USO IMPROPRIO

Pompaggio di liquido oleosoPompaggio di liquido oleoso

MORE EXAMPLES OF DAMAGE DUE TO IMPROPER USEMORE EXAMPLES OF DAMAGE DUE TO IMPROPER USEMORE EXAMPLES OF DAMAGE DUE TO IMPROPER USEMORE EXAMPLES OF DAMAGE DUE TO IMPROPER USE

Pumping of oily liquidsPumping of oily liquids

During the analysis of circulator pumps in our Test Room we noticed a strongDuring the analysis of circulator pumps in our Test Room we noticed a strong
odour of fuel oil - especially after having removed the motor from the pump body,
where we noted the presence of oily residues inside the volute and motor casing.
Moreover, since the the O-rings and clapet type valves of the circulators are madeMoreover, since the the O rings and clapet type valves of the circulators are made
of EPDM (which tends to swell in contact with oil), these components showed
signs of disto tion and damagesigns of distortion and damage.

VD 55/220.32MVD 55/220.32M

Leakage from condensate drainCondition of twin circulator Leakage from condensate drainCondition of twin circulator

Cause for leak from condensate drain
Damaged body seal

Traces of oil and contamination on impeller

Damaged body seal
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OR tenuta flangia e cuffia reggispinta rigonfiati OR tenuta canotto danneggiato

nuovo deformato

Dimensioni:

nuovo 32,92 x 3,53

deformato 36,5 x 4,2

BPH 120/280-50T

Zona perdita su BPH 120/280-50T OR danneggiato tracce di combustibile nel motore

Pompaggio di liquido oleosoPompaggio di liquido oleosoPumping of oily liquidsPumping of oily liquidsPumping of oily liquidsPumping of oily liquids

Swollen flange and thrust box O-ring Damaged  motor casing sealing O-ring

Dimensions:

new 32.92 x 3.53

deformed 36.5 x 4.2d o d 36 5

new deformed

BPH 120/280-50T

Leakage zone on BPH 120/280-50T Damaged O-ring, traces of fuel oil in motor
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DMH 60/280-50T

DMH 60/280-50T zona perdita Clapet bloccato a metà perché rigonfiato

OR tenuta flangia – canotto deformatoTracce di olio

CONCLUSIONI:

La causa delle perdite dagli scarichi per la condensa è da attribuirsi al pompaggio di 
acqua mista a “gasolio”, che ha deteriorato le guarnizioni compromettendone la 
tenuta.

Pompaggio di liquido oleosoPompaggio di liquido oleosoPumping of oily liquidsPumping of oily liquids

DMH 60/280-50T

DMH 60/280-50T leakage zone Clapet type valve jammed in mid position due to 
swelling

Deformed flange – motor casing sealing O-ringTraces of oil

CONCLUSIONS:

The cause for leaks from condensate drains is attributable to pumping of water mixed
with fuel oil, which degrades the seals and impairs their efficiency.
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Il corpo solido evidente nella Foto 3 denota che il circolatore era installato 
in un impianto con tubazioni sporche e incrostate.
In questo caso, il deposito sull’albero rotore ha creato il malfunzionamento 
dell’intero impianto di riscaldamento.
Ribadiamo, perciò, che risulta di primaria importanza la verifica dello stato 
delle condizioni di lavoro di un circolatore per poter garantire la sua 
affidabilità e durata.

Pompaggio di liquido con impuritPompaggio di liquido con impuritàà e corpi solidie corpi solidi

Foto 1 

Foto 2 Foto 3

P i f li id t i iP i f li id t i iPumping of liquids containing Pumping of liquids containing 

contaminants and solid debriscontaminants and solid debriscontaminants and solid debriscontaminants and solid debris

Photo 1 

Ph t 2 Ph t 3Photo 2 Photo 3

The solid debris shown in Photo 3 indicates that the circulator was installed
in a system in which the piping is dirty and scaled up.
In this case scale build-up on the rotor shaft has resulting in a breakdownIn this case scale build up on the rotor shaft has resulting in a breakdown
of the entire heating system.
We therefore stress the importance of checking the operating conditions ofWe therefore stress the importance of checking the operating conditions of
a circulator before being able to guarantee its reliability and lifetime.
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Prima di mettere in moto il circolatore è sempre consigliato il controllo del 
collegamento elettrico, poichè fino alla potenza motore di 2,2 kW è possibile il 
collegamento degli avvolgimenti sia a triangolo (� per V=3x230V) sia a stella ( Y per 
V=3x400V).
Dalle foto sopra riportate è possibile constatare che l’avvolgimento del motore è
stato surriscaldato perchè albero rotore e cuscinetti si presentano di colore “viola”
tipico del raggiungimento di temperature superiori a 160 °C. L’alimentazione con 
tensione non corretta, oltre a determinare il surriscaldamento dell’albero e dei 
cuscinetti, e quindi il loro danneggiamento, porta ad una riduzione del numero di giri 
e quindi di prestazioni idrauliche.

SURRISCALDAMENTO DEL MOTORE ? SURRISCALDAMENTO DEL MOTORE ? 

collegamento elettrico erratocollegamento elettrico errato

MOTOR OVERHEATING?MOTOR OVERHEATING?MOTOR OVERHEATING? MOTOR OVERHEATING? 

incorrect electrical connectionincorrect electrical connectionincorrect electrical connectionincorrect electrical connection

Before starting the circulator it is good practice to check the electrical connectionBefore starting the circulator it is good practice to check the electrical connection,
because up to motor power of 2.2 kW the windings connection can be either delta
type (Δ for V=3x230V) or star type (Y for V=3x400V).
From the above photos we can see that the motor windings have overheatedFrom the above photos we can see that the motor windings have overheated
because the motor shaft and bearings display a purple coloration, which is a
t i l i f th f t th t t t b 160 °C h b h d Ptypical sign of the fact that temperatures above 160 °C have been reached. Power
supplies with the incorrect voltage can lead to overheating of the shaft andpp g g
bearings with consequent damage and also reduction of the speed of the pump
and hence its hydraulic performanceand hence its hydraulic performance.
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ECCESSIVA RUMOROSITAECCESSIVA RUMOROSITA’’ delle ELETTROPOMPE?delle ELETTROPOMPE?

L’eccessiva rumorosità di una pompa è spesso dovuta all’ossidazione dei 
cuscinetti. Questa si può verificare non solo a causa di perdite dalla tenuta 
meccanica, ma anche, ad esempio, a causa dell’allagamento del locale in cui 
sono installate, come nel caso delle foto sotto riportate. In esse si può notare 
che l’isolamento dell’avvolgimento dello statore è rimasto in buone 
condizioni, ma i cuscinetti si sono danneggiati rendendo l’elettropompa 
rumorosa. In caso di allagamento del locale pompe è possibile anche 
riscontrare un rivestimento di ruggine sul pacco statore e sul rotore. 

EXCESSIVE ELECTROPUMP NOISE LEVELS?EXCESSIVE ELECTROPUMP NOISE LEVELS?NN

Excessively noisy operation of a pump is frequently due to oxidation of
b i Thi it ti t l d t l k f th h i lbearings. This situation may occur not only due to leaks from the mechanical
seal, but also, for example, due to flooding of the installation site, as in the, , p , g ,
case of the photos below. Here we can see that the stator winding insulation
is in good condition but the bearings are damaged so the pump runs noisilyis in good condition, but the bearings are damaged so the pump runs noisily.
In the case of flooding of the pump room there may also be a film of rust on
the stator pack and on the rotor.
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La manutenzione, il controllo e la pulizia per le pompe da drenaggio 
sono molto importanti per garantire il buon funzionamento delle 
stesse. Nelle foto sopra è possibile vedere esempi di pesanti 
incrostazioni e depositi anche sulla zona del galleggiante, dovute a 
scarsa manutenzione degli impianti in cui erano installate. 
Incrostazioni nella zona del galleggiante possono portare al suo
bloccaggio e quindi espongono al rischio di allagamenti. 

Consigliamo sempre di non 
appoggiare la pompa da 
drenaggio, serie NOVA-FEKA-
DRENAG-GRINDER sul fondo 
della vasca per impedire che 
depositi fangosi impediscano il 
regolare funzionamento della 
girante e portino al 
danneggiamento del motore per 
funzionamento sotto sforzo o a 
rotore bloccato.
Consigliamo, inoltre, di 
consultare sempre il libretto 
presente al’interno dell’imballo 
per le istruzioni di installazione 
e manutenzione.

Manutenzione e verificaManutenzione e verifica

POMPE DA DRENAGGIOPOMPE DA DRENAGGIO

Per una corretta installazionePer una corretta installazione

DRAINAGE PUMPSDRAINAGE PUMPSDRAINAGE PUMPSDRAINAGE PUMPS

For correct installationFor correct installation

We always advise installers toWe always advise installers to
avoid resting NOVA-FEKA-
DRENAG GRINDER iDRENAG-GRINDER series
drainage pumps on the bottomg p p
of the sump to prevent sludge
deposits from obstructingdeposits from obstructing
normal running of the impeller
and causing motor damage due
to operation under strain or withto operation under strain or with
a seized rotor.
W l t th i tWe also stress the importance
of reading the booklet suppliedg pp
in the pack thoroughly because
it contains comprehensiveit contains comprehensive
installation and maintenance
instructions.

Maintenance and checkingMaintenance and checking

Maintenance, checking, and cleaning of drainage pumps are extremely, g, g g p p y
important operations in order to ensure lasting efficient operation. The
above photos show examples of heavy incrustations and depositsabove photos show examples of heavy incrustations and deposits -
also in the area of the float - caused by poor maintenance of the
systems in which the pumps were installed. Scale build-up in the area
of the float can cause the float to jam resulting in the risk of floodingof the float can cause the float to jam resulting in the risk of flooding
of the protected premises.
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DRAINAGE PUMPS 
Pumping of water mixed with sand 

A test was conducted in the laboratory to assess the impact on the microcast AISI 
304 stainless  steel rotor of a drainage pump  working with water mixed with sand.
The quantity of sand dissolved in the liquid was in the order of 1%, with a max. 
dimension of Ø 2 mm.

Rotor for FEKA VX 1000 which has worked 
with sand for 3500 hours (146 days conti-
nuous functioning)

New rotor  for FEKA VX 1000 

Rotor for FEKA VX 1000 with blades worn 
by the sand 

New rotor for FEKA VX 1000, blades 
show no signs of wear
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Attenzione al SENSO DI ROTAZIONE Attenzione al SENSO DI ROTAZIONE 

delle pompe con motore trifase!!!!delle pompe con motore trifase!!!!

In queste foto è riportato un esempio di 
avvolgimento del motore di una pompa FEKA 
2500.2T bruciato per sovraccarico.

Il sovraccarico, in questo caso è stato 
determinato dall’errato senso di rotazione della 
pompa.

Infatti le pompe della serie FEKA 2500-3000-4000-6000 garantiscono le stesse 
prestazioni idrauliche con entrambi i sensi di rotazione del motore. Il motore, 
però assorbe una corrente pari a circa il 30% in più rispetto a quella 
nominale.

Per la verifica del corretto senso di rotazione, prima dell’installazione 
suggeriamo di procedere nel seguente modo, come riportato nel manuale di 
installazione e manutenzione delle elettropompe di questa serie:

•Inclinare l’elettropompa su un fianco o mantenerla sospesa in sicurezza.

•Avviare l’elettropompa per un breve istante ed osservare il senso del 
contraccolpo all’avviamento. Il corretto senso di rotazione corrisponde ad un 
contraccolpo antiorario guardandola dall’alto.

Pay attention to the DIRECTION OF ROTATIONPay attention to the DIRECTION OF ROTATIONPay attention to the DIRECTION OF ROTATION Pay attention to the DIRECTION OF ROTATION 

of pumps driven by a threeof pumps driven by a three--phase motor!!!phase motor!!!of pumps driven by a threeof pumps driven by a three phase motor!!!phase motor!!!

These photos show an example of a winding ofp p g
the motor coupled to a FEKA 2500.2T pump;
the motor has burned out due to an overloadthe motor has burned out due to an overload.

In this case the overload is caused by the pumpIn this case the overload is caused by the pump
running in the wrong direction.

In this context, note that FEKA 2500-3000-4000-6000 series pumps provide the
same hydraulic performance with both motor run directions However thesame hydraulic performance with both motor run directions. However, the
motor current draw will be approximately 30% higher than the nominal value
in the case of incorrect run direction.

T h k th t di ti i t i t ll ti d d ib dTo check the correct run direction, prior to installation proceed as described
below (as also indicated in the installation and maintenance manual of this(
series of electropumps):

•Incline the electropump on one side and keep it suspended in a safe position.

•Run the electropump momentarily and observe the direction of recoil when 
the motor starts. The correct direction of rotation corresponds to athe motor starts. The correct direction of rotation corresponds to a 
counterclockwise recoil movement when observing the unit from the top.
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Il motivo dell’abbassamento di 
prestazioni di una pompa sommersa 
a servizio di un  impianto di 
irrigazione è sinonimo di 
funzionamento con un’alta presenza 
di sabbia/fango (superiore a 120 
gr/m3 per pompe 4” DAB). Nelle foto 
è riportato un esempio di pompa 
sommersa 4” che presenta forti 
abrasioni della girante che hanno 
provocato riduzioni delle prestazioni 
idrauliche.
In questi casi si consiglia una verifica 
del pozzo e della valvola di non 
ritorno. Quest’ultima può essere 
difettosa e creare continuamente il 
ritorno della colonna d’acqua, 
andando così a distruggere il filtro 
naturale creatosi con la ghiaia che 
circonda il pozzo.

Filtro naturale composto da 
ghiaia, sassi, etc....

POMPE SOMMERSE 4POMPE SOMMERSE 4””
4" SUBMERGED PUMPS4" SUBMERGED PUMPS4  SUBMERGED PUMPS4  SUBMERGED PUMPS

The reason for the impairment ofThe reason for the impairment of
performance of a submerged pump
serving an irrigation system is to be
sought in the presence of a high levelsought in the presence of a high level
of sand/mud (more than 120 g/m3
f DAB 4" ) Th h t hfor DAB 4" pumps). The photos show
an example of a 4" submerged pumpp g p p
with pronounced abrasion of the
impeller that has caused a reductionimpeller that has caused a reduction
in hydraulic performance values.
In this case we recommend checking
the well and the check valve. Thethe well and the check valve. The
check valve may be faulty creating
constant back pressure resulting inconstant back pressure, resulting in
destruction of the natural filter
created by the gravel surrounding the
wellwell.

Natural filter composed ofNatural filter composed of
gravel, pebbles, etc....
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Troppi avviamenti ravvicinati in termini di tempo possono danneggire la 
pompa e stressare elettricamente l’avvolgimento ed eventualmente il 
condensatore.  Le cause di continui cicli di start e stop di una pompa 
sommergibile possono essere:
-Vasca troppo piccola, che si riempie in troppo poco tempo. La pompa si 
avvia ad ogni riempiemento e si arresta  a svuotamento completato. Si 
consiglia che il volume utile della vasca sia pari ad un quarto della quantità
d’acqua da smaltire in un’ora.
- assenza della valvola di non ritorno in mandata o danneggiamento della 
stessa. Questo comporta il ritorno della colonna d’acqua facendo 
funzionare la pompa ripetutamente.
Nelle foto è riportato un caso di pompa con l’avvolgimento di marcia e 
condensatore bruciati a causa di troppi avviamenti ripetuti.

Troppi cicli!!!Troppi cicli!!!

Per una pompa sommergibilePer una pompa sommergibile

Too many cycles!!!Too many cycles!!!y yy y

For a submersible pumpFor a submersible pump

Too many starts in an excessively short time interval can damage the
pump and stress the motor windings electrically and in cases also thepump and stress the motor windings electrically and, in cases, also the
capacitor. The causes of continuous start-stop cycles of a submersible
pump can be:
-excessively small sump, which tends to fill too fast. The pump starts eachexcessively small sump, which tends to fill too fast. The pump starts each
time the sump is full and stops when it has been emptied. The effective
volume of the sump should be equivalent to one quarter of the quantity ofvolume of the sump should be equivalent to one quarter of the quantity of
water to be drained in one hour.
-absence of a check valve on the pump discharge line or damaged check
valve This results in back pressure which causes the pump to startvalve. This results in back pressure which causes the pump to start
repeatedly.
Th h h i h h i di d i bThe photos show a pump with the run winding and capacitor burnt out
due to an excessive number of repeated starts.p
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Il tipo di rottura delle giranti ed il cedimento dell’ inserto, come quelli evidenti nelle 
foto sopra, si manifesta nei casi in cui la pompa si trova a lavorare in una situazione 
di stress meccanico. I fattori che possono determinare questa rottura a fatica in
impianti di pressurizzazione possono essere:
- Errata precarica del serbatoio di pressione, solitamente troppo bassa  
pag per la determinazione del corretto valore di pressione di precarica);
- Delta di pressione impostata sul pressostato troppo ristretto. In questo caso, per 
ogni piccolo prelievo d’acqua la pompa esegue un ciclo si start e stop.

La fatica è un fenomeno meccanico per cui un materiale sottoposto a carichi
variabili nel tempo (in maniera regolare o casuale) si danneggia fino alla rottura, 
nonostante l'intensità massima dei carichi in questione sia sensibilmente inferiore a 
quella di rottura o di snervamento statico del materiale stesso.

Troppi cicli!!!Troppi cicli!!!

Per una pompa di superficePer una pompa di superfice

 54 .

Too many cycles!!!Too many cycles!!!Too many cycles!!!Too many cycles!!!

For a surface pumpFor a surface pumpp pp p

The type of breakage of impellers and failure of the insert, as shown in the above
photos, may occur in the case of a pump operating in high mechanical stress
conditions. The factors that can cause this fatigue failure in pressurisation plantsconditions. The factors that can cause this fatigue failure in pressurisation plants
may be as follows:
I t h i f l ll t l (-Incorrect precharging of pressure vessels, usually too low (see page o

correct precharge pressure value);p g p );
-Excessively small delta pressure setting on pressure switch. In this case the pump
performs a start-stop cycle whenever even a minimum amount of water is liftedperforms a start-stop cycle whenever even a minimum amount of water is lifted.

Fatigue is a mechanical phenomenon whereby a material subjected to variable
loads through time (in a regular or random manner) is damaged to the point ofloads through time (in a regular or random manner) is damaged to the point of
breakage even though the maximum intensity of the loads in question is significantly
lower than the breaking strength or static yield strength of the material in questionlower than the breaking strength or static yield strength of the material in question.

 54 t thfind the
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Il corpo pompa, nelle foto sopra, presenta zone erose a causa del 
liquido aspirato contenente particelle solide (in questo caso la
pompa aspirava direttamente acqua di fiume senza filtri).
Nel corpo pompa si sono venute a creare delle turbolenze tali che 
le particelle solide aspirate hanno eroso la ghisa in modo 
localizzato,  fino alla formazione dei fori evidenziati.

Pompando acqua di fiume senza filtro...Pompando acqua di fiume senza filtro...P i i t ith t filtP i i t ith t filtPumping river water without a filter...Pumping river water without a filter...

The pump body in the above photos displays eroded areas causedThe pump body in the above photos displays eroded areas caused
by solid particulate in the liquid drawn in by the pump (in this case
h i d i i i di l i h i dthe pump is drawing in river water directly without interposed

filters).)
A level of turbulence has been created in the pump body such that
the particles in the liquid have caused localised erosion of the castthe particles in the liquid have caused localised erosion of the cast
iron to the point that clearly visible holes have formed.
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Installazione non corretta: 

pompa sommersa posizionata a 
contatto con il suolo.
Causa del danneggiamento:

aspirato liquido con terra e 
fango.
Effetto:

danneggiamento della parte 
idraulica con conseguente
infiltrazione d’acqua nel motore

Nelle foto sopra sono visibili alcuni componenti della parte idraulica di una pompa 
sommersa PULSAR che ha evidentemente pompato liquido molto sporco.

I residui ferrosi presenti sotto forma di piccoli granuli di polvere (foto sopra), ma 
soprattutto la terra e il fango aspirati (come evidenziato dalle foto sotto), possono 
causare danni alle tenute e alla parte idraulica. 
La diretta conseguenza di ciò è rappresentata da infiltrazioni d’acqua, che possono  
provocare il completo danneggiamento della cassa motore.

Consiglio per una corretta installazione: tenere l’elettropompa sollevata dal fondo 
del pozzo di almeno 1 mt in modo che i depositi che si formeranno dopo 
l’installazione non vengano aspirati (vedi Fig. 1)

PULSARPULSAR

esempioesempio

Fig. 1

PULSARPULSAR

The above photos show several components of the hydraulic section of a PULSAR
submerged pump that has clearly been employed to pump very dirty liquidsubmerged pump that has clearly been employed to pump very dirty liquid.

The ferrous residues, which are present in the form of small dust particles (see
above photos) but especially the soil and mud drawn in by the pump (as shownabove photos), but especially the soil and mud drawn in by the pump (as shown
by the photos below) can damage the seals and the hydraulic part.
Th di t f thi i th i filt ti f t hi h lt iThe direct consequence of this is the infiltration of water, which can result in
irreversible damage to the motor casing.g g

Tip for correct installation: keep the electropump at least 1 m from the bottom inTip for correct installation: keep the electropump at least 1 m from the bottom in 
such a way that any deposits that form after installation are not drawn in (see Fig. 
1)

llexampleexample

Incorrect installation: 
submerged pump located insubmerged pump located in 
contact with the soil.
Cause of damage:Cause of damage:
pump is drawing a mixture of 
liquid, soil and mud.
Effect:Effect:
damage of the hydraulic part 

ith t i filt ti fwith consequent infiltration of 
water into the motor. Fig. 1
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In queste foto è riportato un caso di pompe il cui corpo è stato danneggiato su 
tutta la voluta da un colpo d’ariete.
Il colpo d'ariete è un fenomeno che si presenta in una condotta quando il flusso 
d’acqua in movimento al suo interno viene bruscamente fermato dalla repentina 
chiusura di una valvola. 
Esso consiste in un’ onda di pressione che si origina in prossimità della valvola a 
causa dell‘ inerzia della colonna d’acqua in movimento che impatta contro la 
parete della valvola chiusa.
La pressione generata è funzione delle dimensioni della condotta (lunghezza e 
diametro), della velocità del fluido, e soprattutto del tempo di chiusura della 
valvola. 
Consi li pratici per ridurre o eliminare il problema di danni causati dal 

colpo d’ariete: installare valvole di non ritorno sulle tubazioni, installare un vaso 
d’espansione con adeguata pressione di precarica (vedere pag ).

IL COLPO DIL COLPO D’’ARIETE ARIETE 

 54.

WATER HAMMERWATER HAMMERWATER HAMMER WATER HAMMER 

These photos show the case of a pump whose body has been damaged over theThese photos show the case of a pump whose body has been damaged over the
entire volute because of water hammering.
A water hammer is a phenomenon that occurs in a pipeline when the water
flowing in it is stopped abruptly by the sudden closing of a valve.flowing in it is stopped abruptly by the sudden closing of a valve.
This causes a pressure shock that starts at the valve because of the inertia of the

i l f t th t i t i t th ll f th l d lmoving column of water that impacts against the wall of the closed valve.
The pressure generated depends on the pipeline dimensions (length andp g p p p ( g
diameter), the velocity of the fluid, and, above all, the closing time of the valve.
Practical recommendations to reduce or eliminate the problem ofPractical recommendations to reduce or eliminate the problem of
damage due water hammer pressure surges: fit a check valve on the
pipeline, install an expansion vessel with adequate precharging pressure (see
page .).page 54
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A volte il fenomeno del colpo d’ariete si verifica in maniera talmente 
forte, sopratutto in impianti con tubazioni lunghe e diametro elevato, da 
creare danni anche ai vasi d’espansione. 
Nella foto un esempio di danneggiamento dei vasi di espansione 
provocato da una elevata sovrapressione.

Si consiglia  inoltre di scegliere il PN dei vasi d’espansione di un impianto 
in funzione delle sovrapressioni che vi si possono generare, tenendo in 
considerazione i seguenti fattori:
-Lunghezza delle tubazioni
-Diametro delle tubazioni
-Velocità dell’acqua
-Tempo di chiusura di valvole installate sulla tubazione
-Pressione massima sviluppata dalle pompe.

Altre cause per cui si possono verificare rotture dei vasi d’espansione è la 
rottura della membrana interna (che oltretutto porta all’ossidazione della 
lamiera esterna rendendola più fragile) e la bassa pressione di precarica 
del vaso.

COLPO DCOLPO D’’ARIETE  e SOVRAPRESSIONEARIETE  e SOVRAPRESSIONEWATER HAMMER and OVERPRESSUREWATER HAMMER and OVERPRESSUREWATER HAMMER and OVERPRESSUREWATER HAMMER and OVERPRESSURE

It may occur that the water hammer phenomenon occurs with such
intensity, especially in plants with long large diameter pipes, as tointensity, especially in plants with long large diameter pipes, as to
damage also the expansion vessels.
Th h t h l f i l d d bThe photo shows an example of expansion vessels damage caused by
very high overpressure.y g p

It is also advisable to select the PN of the expansion vessels of a systemIt is also advisable to select the PN of the expansion vessels of a system
in relation to the overpressure values that may occur, taking account of
the following factors:
-pipelines lengthpipelines length
-pipelines diameter
water velocity-water velocity

-closing time of valves installed on the pipeline
-maximum pressure delivered by the pumps.

O h h i l f il f hOther causes that may cause expansion vessels to fail are rupture of the
internal diaphragm (which also leads to oxidation of the external sheetp g (
metal, making it more susceptible to damage) and low precharge
pressure of the vesselpressure of the vessel.
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LA TENUTA MECCANICALA TENUTA MECCANICA

Usura a causa del liqudo pompatoUsura a causa del liqudo pompato

OK DANNEGGIATA

Parte
FISSA

Parte
ROTANTE

CERAMICA

CARBONE

La formazione di microimperfezioni della 
superficie di contatto tra parte fissa e parte 
rotante di una tenuta meccanica dà luogo a 
perdite d’acqua dalla tenuta stessa.

MECHANICAL SEALMECHANICAL SEALMECHANICAL SEALMECHANICAL SEAL

W d t d li idW d t d li idWear due to pumped liquidWear due to pumped liquid

OK DAMAGEDOK DAMAGED

CERAMIC CERAMIC

CARBON 
 

The formation of micro-imperfections of thep
contact surface between the fixed part and the
rotating part of a mechanical seal will result inrotating part of a mechanical seal will result in
water leakage from the seal.

ROTATING 
part

FIXED
part
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L’evidente incisione sull’albero della pompa è dovuto all’azione meccanica  
esercitata dalla cuffia metallica della parte rotante della tenuta meccanica.
La situazione che è venuta a crearsi è:
1 - Incollaggio della tenuta
2 - Usura e deformazione dell'anello OR parte rotante.
3 - Leggera inclinazione della tenuta parte rotante
4 - Usura/tornitura dell'albero con creazione dell’evidente solco mostrato 
nella foto.

LA TENUTA MECCANICALA TENUTA MECCANICA

Perdite dalla tenuta meccanicaPerdite dalla tenuta meccanica

MECHANICAL SEALMECHANICAL SEALMECHANICAL SEALMECHANICAL SEAL

L k f th h i l lL k f th h i l lLeakage from the mechanical sealLeakage from the mechanical seal

This clearly visible scoring on the pump shaft was caused by mechanical 
action exerted by the metal box on the rotating part of the mechanicalaction exerted by the metal box on the rotating part of the mechanical 
seal.
h bl h l d h f llThe problems that led to this situation were as follows:

1 - Sticking of the seal1 Sticking of the seal
2 - Wear and distortion of the O-ring on the rotating section of the seal.
3 Slight inclination of the rotating section of the seal3 - Slight inclination of the rotating section of the seal
4 - Wear/scoring of the shaft resulting in the formation of the groove 
clearly visible in the photo.
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Sbadatamente a volte non si adescano le pompe facendole  lavorare a 
secco e provocando un innalzamento di temperatura della tenuta 
meccanica. Solitamente in questi casi, per correre ai ripari, l’utilizzatore 
riempie velocemente il corpo pompa di acqua che è a temperatura 
ambiente (circa 20°C) bagnando le faccie della tenua meccanica, che 
avendo lavorato a secco possono aver raggiunto temperature fino a circa 
180°C, generando il cosidetto shock termico o sbalzo repetino di 
temperatura, ed il danneggiamento irreversibile della tenuta meccanica.

Le evidenti crepe nella parte rotante della tenuta meccanica raffigurata 
nella foto, sono la conseguenza di uno shock termico.

Shock termicoShock termico

LA TENUTA MECCANICALA TENUTA MECCANICAMECHANICAL SEALMECHANICAL SEALMECHANICAL SEALMECHANICAL SEAL

Th l h kTh l h kThermal shockThermal shock

It may occur that the user forgets to prime the pumps, causing them toy g p p p , g
run dry with resulting overheating of the mechanical seal. Usually in
such cases users attempt to remedy the problem by rapidly filling thesuch cases users attempt to remedy the problem by rapidly filling the
pump body with water at ambient temperature (approximately 20°C),
wetting the faces of the mechanical seal which, after running dry can
reach temperatures of up to 180°C. This results in a significant thermalreach temperatures of up to 180 C. This results in a significant thermal
shock which causes irreparable damage to the mechanical seal.

The evident cracks in the rotary part of the mechanical seal show in they p
photo were caused by thermal shock.
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Installazione:
pompa sommersa collegata senza adeguato 
impianto di messa a terra.

Causa:
Le correnti vaganti si richiudono  sull’albero 
rotore.

Effetto:
danneggiamento/corrosione dell’albero 
rotore in acciaio AISI 416

Il PITTING, è una forma di corrosione 
estremamente localizzata che porta alla 
creazione di piccoli fori nel metallo. Il 
meccanismo di corrosione è dovuto alla 
mancanza di ossigeno in una piccola area. 
Questa zona diventa anodica, mentre la zona 
con eccesso di ossigeno diventa catodica, 
portando ad una corrosione molto 
localizzata. Il pitting è il tipo di attacco 
corrosivo che l'acciaio subisce in presenza di 
cloruri.

La resistenza al pitting dipende dalla 
composizione dell'acciaio. Da questa si ricava 
Pitting resistance equivalent number 

(PREN), una relazione empirica per definire 
la resistenza di un acciaio al fenomeno di 
corrosione.
PREN = Cr + 3.3 (Mo + 0.5 W) + 16N. 

PITTINGPITTING

CORRENTI VAGANTICORRENTI VAGANTI

Una struttura metallica in un mezzo avente 
conducibilità ionica, quale ad esempio l’ acqua, 
nel quale sia presente un campo elettrico 
associato alla circolazione di corrente continua, 
può subire attacchi di corrosione per 
interferenza.

esempioesempio

PITTINGPITTINGPITTINGPITTING

PITTING is a form of highly localised
corrosion in which tiny holes are formed incorrosion in which tiny holes are formed in
the metal surface. The corrosion mechanism
i d b l k f iis caused by a lack of oxygen in a
microscopic point of the surface. The point inp p p
question functions as an anode, while the
surrounding area with excess oxygensurrounding area with excess oxygen
becomes a cathode, resulting in a
phenomenon of localised corrosion. Pitting is
the type of corrosion attack to which steel isthe type of corrosion attack to which steel is
subject in the presence of chlorides.

Pitting resistance depends on theg p
composition of the steel. This gives the
pitting resistance equivalent numberpitting resistance equivalent number
(PREN), which is an empirical equation used

d f h f lto define the resistance of a steel to a
corrosion phenomenon.corrosion phenomenon.
PREN = Cr + 3.3 (Mo + 0.5 W) + 16N.

STRAY CURRENTSSTRAY CURRENTS

A metal structure in a medium having ionic
conductivity, such as water, which is subject toconductivity, such as water, which is subject to
an electrical field associated with the circulation
of direct current can be subject to corrosionof direct current, can be subject to corrosion
due to interference.

exampleexample

Installation:

exampleexample

Installation:
submerged pump connected to the power 
supply without an adequate protective earthsupply without an adequate protective earth 
connection.

Cause:Cause: 
stray currents shorting on the rotor shaft.

Effect:ect
damage/corrosion of the AISI 416 steel 
rotor shaftrotor shaft
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Statore di un circolatore 
A50/180XM completamente 
bruciato a causa di sovraccarico 
o rotore bloccato.

ESEMPI di POSSIBILI GUASTI di  AVVOLGIMENTIESEMPI di POSSIBILI GUASTI di  AVVOLGIMENTI

Statore JET 151 M: danneggiato 
avvolgimento di avviamento 
(interno)  causa scarica elettrica.

Avvolgimento pompa 
sommergibile Feka VS 750 M: 
danneggiato avvolgimento di 
marcia (esterno) a causa di 
troppi cicli.

EXAMPLES of POSSIBLE WINDING FAULTSEXAMPLES of POSSIBLE WINDING FAULTS

Stator of an A50/180XM
circulator completely burnt outcirculator completely burnt out
due to an overload or seized
rotor.

JET 151 M stator: damaged start
i di (i t l) d twinding (internal) due to

electrical discharge.g

Winding of submersible pump
d l F k VS 750 M d dmodel Feka VS 750 M: damaged

run winding (external) due tog ( )
excessive number of cycles.
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ESEMPI di POSSIBILI GUASTI di  AVVOLGIMENTIESEMPI di POSSIBILI GUASTI di  AVVOLGIMENTI

Motore pompa da 
drenaggio modello Feka 
2500T: è evidente che 
una delle  tre fasi si è
danneggiata a causa della 
mancanza  della terza 
fase in linea di 
alimentazione.

Motore trifase di una 
pompa industriale  da 
11KW: dopo 3 mesi di 
funzionamento ha 
manifestato una 
bruciatura  localizzata 
vicino l’isolamento di 
cava a causa dello 
scarso isolamento 
dovuto ad un difetto di 
produzione.

EXAMPLES of POSSIBLE WINDING FAULTSEXAMPLES of POSSIBLE WINDING FAULTS

Motor of drainage pump
model Feka 2500T: clearlymodel Feka 2500T: clearly
one of the three phases
f th i di h bof the winding has been

damaged due to theg
missing third power
feeding phasefeeding phase.

Three phase motor ofThree phase motor of
an 11 kW industrial

ft 3 thpump: after 3 months
of operation the motorp
exhibits localised
burning near the slotburning near the slot
insulators due to poor
insulation resulting
from a manufacturingfrom a manufacturing
defect.
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Danno perDanno per sovratensione o fulminesovratensione o fulmine

Il foro rappresentato nella foto 1 è causato da una  sovratesione in linea di 
alimentazione o un fulmine. Come è possibile notare nella Foto 2, il danneggiamento 
è in prossimità dell’entrata cavo di alimentazione.

Foto 1 Foto 2

Entrata cavo

AbrasioneAbrasione delldell’’albero e del millerighe, albero e del millerighe, 

dovuta alla presenza di sabbia nelldovuta alla presenza di sabbia nell’’acqua acqua 

Ancora una volta la sabbia si rivela causa 
di danneggiamenti e infiltrazioni di acqua 
nel motore.

Nella foto a lato si nota, nella parte 
evidenziata in rosso, un’erosione diffusa 
appena sotto il millerighe. 
I granelli di sabbia, o in altri casi polvere di 
marmo, si depositano sull’albero e, a 
seguito del movimento rotatorio dello 
stesso (circa 2800rpm), lo erodono fino a 
permettere l’infiltrazione d’acqua nel 
motore e causano il danneggiamento 
dell’isolamento.

MOTORI SOMMERSIMOTORI SOMMERSISUBMERSIBLE MOTORSSUBMERSIBLE MOTORS
Damage due to overvoltage or atmospheric Damage due to overvoltage or atmospheric 

discharge discharge 

Cable inlet

Photo 1 Photo 2

The hole shown in photo 1 was caused by overvoltage on the power feeding line or a
lightning discharge As can be seen in Photo 2 the damage is located near the powerlightning discharge. As can be seen in Photo 2, the damage is located near the power
feeding cable inlet.

Abrasion of shaft or spline due to theAbrasion of shaft or spline due to theAbrasion of shaft or spline due to the Abrasion of shaft or spline due to the 

presence of sand in the water presence of sand in the water pp

Once again sand is the cause of damage
and infiltration of water into the motor.

The photo alongside shows diffused
i j t b l th li ( k derosion just below the spline (area marked

in red).)
Grains of sand, or in certain cases marble
dust particles are deposited on the shaftdust particles, are deposited on the shaft,
and due to shaft rotation (at approximately
2800 rpm) they cause erosion to the point
that water is able to infiltrate into thethat water is able to infiltrate into the
motor, with resulting damage to the
i l tiinsulation.
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Usura Usura cuscinettocuscinetto radialeradiale

Nelle foto si nota un’usura eccessiva del cuscinetto radiale del motore, generato 
da infiltrazioni di materiale abarsivo o da eccessive vibrazioni. Quest’ultime sono 
possibili nel caso in cui il motore, durante il trasporto o movimentazioni varie, 
subisce urti violenti.

Cuscinetto radiale nuovo

Radial bearing wearRadial bearing weargg

New radial bearingNew radial bearing

 

Th h t h i f th t di l b i d b i filt tiThe photos show excessive wear of the motor radial bearing caused by infiltration
of abrasive material and excess vibration. Vibration may be the result of the motory
having suffered violent impact during transport and handling procedures.
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RondellaRondella controspinta danneggiata dal controspinta danneggiata dal 

funzionamento del motore in controspinta   funzionamento del motore in controspinta   

Condizioni di Controspinta

Se la quantità d’acqua pompata è
maggiore di quella per cui è stata 
progettata la pompa, si crea una spinta 
assiale negativa (carico verso l’alto).

I motori sommersi sono progettati per 
supportare questo carico per uno 
limitato periodo di tempo. Operando 
continuatamente in questa condizione, 
la pompa distruggerà la rondella di 

controspinta.

Le piccole parti di plastica che si 
verrebbero a staccare dalla rondella 
controspinta potrebbero ridurre la 
lubrificazione di entrambi i cuscinetti 
radiali e reggispinta, portando il 
motore all’avaria. 

Nelle foto in alto si notano delle 
rondelle controspinta tipicamente 
usurate per eccessivo carico assiale 
negativo.

Carico assiale

Carico negativo

C t th t h d d d tC t th t h d d d tCounterthrust washer damaged due to Counterthrust washer damaged due to 

motor running in counterthrust conditionsmotor running in counterthrust conditionsmotor running in counterthrust conditionsmotor running in counterthrust conditions

Counterthrust ConditionsCounterthrust Conditions

If the quantity of pumped water isIf the quantity of pumped water is
greater than the quantity for which the
pump was designed, a condition of
negative axial thrust results (loading innegative axial thrust results (loading in
an upward direction).

Submersible motors are designed tog
support this type of load for a limited
period of time If the pump runsperiod of time. If the pump runs
continuously in this condition the
counterthrust washer will suffer
irreversible damage. Axial loadirreversible damage.

Th ll l ti hi th t ldThe small plastic chips that would
detach from the counterthrust washer
could reduce lubrication of both the
radial and thrust bearings causing theradial and thrust bearings, causing the
motor to malfunction.

The photos at the top of the page Negative loadThe photos at the top of the page
show counterthrust washers displaying
th t i l d b i

Negative load

the typical wear caused by excessive
negative axial loading.g g
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Cuscinetti reggispinta danneggiatiCuscinetti reggispinta danneggiati

Danneggiamento generato da un surriscaldamento del disco in 
carbone e causato da una non idonea lubrificazione. 
Questo tipo di danneggiamenti sono tipici di istallazioni con 
convertitore di frequenza, in cui il motore può girare  
costantemente ad una velocità inferiore a 1800 rpm 
(corrispondente a  30Hz)

Rotture del disco di carbone e danneggiati ai pattini possono 
essere causati da colpi d’ariete o da urti  violenti sulla base del 
motore.

Damaged thrust bearingsDamaged thrust bearings

Damage caused by overheating of the carbon disc is caused by
unsuitable lubrication.unsuitable lubrication.
This type of damage is typical of installations with an inverter
d i i hi h th t t tl t d ldrive in which the motor can run constantly at speeds lower
than 1800 rpm (corresponding to 30Hz)p ( p g )

Breakage of the carbon disc and damage to the bearings can beg g g
caused by pressure surges (water hammer) or violent impact on
the base of the motorthe base of the motor.
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Pattino

Disco

Carbone

Supporto

Disco

Portante

Basso RPM

0-30 Hz

Pattino

Disco

Carbone

Supporto

Disco

Portante

Pellicola

d‘Acqua

Normale RPM

30-50/60 Hz

Funzionamento dei cuscinetti reggispintaFunzionamento dei cuscinetti reggispinta

Durante il funzionamento normale del motore  si crea una 
pellicola d’acqua tra disco di carbone e pattini: condizione per il 
corretto funzionamento dei cuscinetti reggispinta.

Durante il funzionamento a bassi giri, l’assenza della pellicola 
d’acqua è causa dell’usura dei cuscinetti reggispinta.

Functional analysis of thrust bearingsFunctional analysis of thrust bearingsFunctional analysis of thrust bearingsFunctional analysis of thrust bearings

Carrying y g
Disc

Carbon 
DiscDisc

Film of
Bearing

Film of 

Water

Support

N l RPMNormal RPM

30 0/6030-50/60 Hz

During normal operation of the motor a film of water is created
between the carbon disc and the bearings: this conditionbetween the carbon disc and the bearings: this condition
ensures correct operation of the thrust bearings.

Carrying y g
Disc

Carbon 
Disc

Bea ing

Disc

Bearing

Supportpp

Low RPMLow RPM

0-30 Hz0-30 Hz

During low speed operation the absence of the film of water willDuring low speed operation the absence of the film of water will
lead to accelerated wear of thrust bearings.
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Effetto del surriscaldamento Effetto del surriscaldamento 

Il surriscaldamento del motore, in questo caso ha portato al 
bloccaggio.
Il rigonfiamento visibile nelle foto in alto avviene quando si 
superano i limiti di temperatura massima del liquido e/o non è
garantitala velocità minima del fluido pompato attorno alla 
camicia.
Per dimensionare opportunamente la camicia di 
raffreddamento Vi suggeriamo di seguire i suggerimenti a pag. 

più dell‘80 %80 % dei guasti è dovuto a sovratemperatura.

Motore RiavvolgibileMotore Riavvolgibile

corto circuito interno e materiale isolante fusocorto circuito interno e materiale isolante fuso

Nelle foto sopra è riportato un esempio di motore riavvolgibile 
in corto circuito.
E’ possibile notare che il materiale isolante, normalmente di 
colore bianco, dopo il surriscaldamento risulta di colore nero. Il 
danneggiamento dell’isolante e degli avvolgimenti ha portato al 
cortocircito.

71-72 del presente manuale. Ricordiamo che da una stima  
fatta,

iiEffect of overheating Effect of overheating 

Overheating of the motor has led to seizure in this caseOverheating of the motor has led to seizure in this case.
The swelling visible in the upper photos occurs when the
maximum liquid temperature is exceeded and/or minimal flow
rate of the liquid pumped around the jacket is not guaranteerate of the liquid pumped around the jacket is not guarantee.
In order to size the cooling jacket correctly refer to the

d ti i f thi l N t th t itrecommendations given on page ... of this manual. Note that it
has been estimated that the cause of more than 8080%% of all
faults is due to overheating.

Rewindable MotorRewindable MotorRewindable MotorRewindable Motor

internal short circuit and fused insulating materialinternal short circuit and fused insulating materialinternal short circuit and fused insulating materialinternal short circuit and fused insulating material

The above photos show an example of a short circuited
rewindable motorrewindable motor.
Note that the insulating material, which is normally white in

l h bl k d d h h d hcolour, has blackened due to overheating. The damage to the
insulation and the windings has caused the motor to shortinsulation and the windings has caused the motor to short
circuit.
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NOTES
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NOTENOTES
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NOTENOTES
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NOTENOTES
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