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ACCUMULATION AND PRESSURISATION ASSEMBLY KIT
TECHNICAL DATA

Operating range:

From 10 to 120 litres/min. with head up to 72 m.
Liquid temperature range:

for domestic use: from 0°C to +35°C

Liquid quality requirements:

Suitable for potable water pursuant to

EN1717 and EN13077 European standards.
Maximum ambient temperature: +40°C
Max. operational pressure: 8 bar (800 kPa) for surface pump
configurations.

Max. inlet pressure: 6 bar

Protection rating:

IP44 for surface pumps.

IP68 for submerged pumps.

Insulation class: F

APPLICATIONS

The NBB pressurization system comprises a water accumulation tank and a pump (w or w/o inverter).

NBB is the solution for the creation of a pressurization system

for domestic use, where the mains pressure is not sufficient and a system with a water accumulation tank is required.

This is based on a modular concept. The kit comprises an NBB tank, a submerged or surface pump, an inverter - in the event the pump does not have
integrated electronics - and an installation kit, including an expansion tank, where one is not integrated with the pump.

In all of its many configurations, NBB stands out becuase of its small size, its easy use and in the inverter version, its energy saving convenience.

FEATURES

NBB comprises:

- 280 litre tank for potable water, compliant with the EN1717 and EN13077 European standards

- fill and overflow valves pre-assembled

- protective screen included in the Kit.

Using the kit for the addition of the auxiliary 280 litre tank, the connection tube with gaskets and clamps, the system capacity may be doubled.

In addition to the NBB, the user may choose an assembly kit that meets the needs of the specific type of pump or a pump + inverter being installed.
The pump and inverter are not included in the kit. they must be ordered separately.

The installation kit includes all required accessories for installing the pump and inverter on the NBB tank.

The Pulsar and Euroinox installation kits a 4 litre expansion tank is provided for.

NBB MATERIALS

N° | PARTS MATERIALS

1 TANK TECHNOPOLYMER

2 FLOAT TECHNOPOLYMER 5

3 90° ELBOW TECHNOPOLYMER 5
4 AERATOR TECHNOPOLYMER

5 OVERFLOW TUBE TECHNOPOLYMER

DAB PUMPS reserve the right to make modifications without prior notice
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ACCUMULATION AND PRESSURISATION ASSEMBLY KIT
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MATERIALS

NBB+Euroinox

NBB+Divertron

MATERIALS

TECHNOPOLYMER

TECHNOPOLYMER/BRASS

BRASS

BRASS

BRASS

BRASS

BRASS

5 LITRE STEEL EXPANSION TANK
STAINLESS/RUBBER

BRASS

PARTS

NBB TANK

SUCTION TUBE

CURVE FITTING

M/M EXTENSION

2 PIECE FITTING

NIPPLE

TFITTING

5 LITRE EXPANSION TANK

BALL VALVE

NO

1

2

3

4

5

6

7

8

9

MATERIALS

TECHNOPOLYMER

NBR

BRASS

BRASS

BRASS

AISI 304 STAINLESS STEEL

BRASS

BRASS

BRASS

PARTS

NBB TANK

ANTIVIBRATION

REDUCER

M/M EXTENSION

90° FITTING

FLEXHOSE

STRAIGHT FITTING

REDUCER SLEEVE

BALL VALVE

ND

1

2

3

4

5

6

7

8

9

SN
/ \
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ACCUMULATION AND PRESSURISATION ASSEMBLY KIT

MATERIALS
NBB-+Active NBB+Pulsar

N° | PARTS MATERIALS N° | PARTS MATERIALS
1 TANK TECHNOPOLYMER 1 NBB TANK TECHNOPOLYMER
2 SUCTION TUBE TECHNOPOLYMER/BRASS 2 ANTIVIBRATION NBR
3 CURVE FITTING BRASS 3 NIPPLE BRASS
4 M/M EXTENSION BRASS 4 COLLAR STAINLESS/RUBBER
5 THREAD-SAVER PLUG TECHNOPOLYMER 5 CHECK VALVE BRASS
6 90° FITTING BRASS
7 BRACKET AISI 304 STAINLESS STEEL
8 SCREWS A2 STAINLESS STEEL
9 FLEX HOSE AISI 304 STAINLESS STEEL
10 | STRAIGHT FITTING BRASS
i 3 PIECE FITTING BRASS
12 NIPPLE BRASS
13 TFITTING BRASS

14 5 LITRE EXPANSION TANK STAINLESS/RUBBER

15 BALL VALVE BRASS

DAB PUMPS reserve the right to make modifications without prior notice
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NBB ACCUMULATION AND PRESSURISATION ASSEMBLY KIT FOR DOMESTIC WATER SUPPLY

Liquid temperature range pumped: from 0 °C to +35 °C - Maximum ambient temperature: +40°C
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The performance curves are based on the kinematic viscosity values =
1 mm?/s and density equivalent to 1000 kg/m?. Curve tolerance according to ISO 9906.

ELECTRICAL DATA
MODEL POWER SUPPLY P1 MAX P2 NOMINAL In CAPACITOR
50 Hz KW kw HP A |F Ve

EUROINOX M (all models) 1x220-240V ~ 50Hz 05/15 037/1 05/1.36 2.4/65
EUROINOX T (all models) 3230V ~ 50Hz 09/15 0.55/1 0.75/1.36 28144
EUROINOX EI (all models) 1x220-240V ~ 50Hz 05/15 0.37/1 0.5/1.36 24165
PULSAR 50/50 M 1x220-240V ~ 50Hz 1.45 1 1.36 65 % 450
PULSAR 50/50 T 3x230V ~ 50Hz 1.35 1 1.36 415
PULSAR 40/80 M 1x220-240V ~ 50Hz 145 1 1.36 65 25 450
PULSAR 40/80 T 3x230V ~ 50Hz 1.35 1 1.36 415
DIVERTRON 1200 M 1x220-240V ~ 50Hz 1.1 0.75 1 47 12,5 450

L A - ; DNA DNM PACK DIMENSIONS GROSS
NBB 580 747 895 %' 17 590 790 910 16.9

DAB PUMPS reserve the right to make modifications without prior notice
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SELF-PRIMING AND MULTISTAGE CENTRIFUGAL PUMPS

ACTIVE SWITCH

PLANTS FOR USE OF RAINWATER
TECHNICAL DATA

Max capacity (It/min-m3/h): 80-4.8

Max head: 42.2 m

Max. Liquid temperature: FROM +5°C T0 +35°C
Max. system pressure: Max 6 bar

Max. mains pressure: Max 4 bar

Minimum mains flow rate: Min 10 It/min
Maximum height of the highest point of use: 15 m
Power supply: Volt 220-240 Hz50

Maximum power absorbed: 880 W
Protection rating: IP 20

Ambient temperature: Min +5 °C Max +40 °C
Tank materials PE

Mains inlet pipe dimensions: 3/4"

Discharge pipe dimensions: 1"

Suction pipe dimensions: 1"

Overflow pipe dimensions: DN 50

Max Altitude: 1000 metres

Water type: ph 4-9

ON/OFF float version: ON/OFF float with 20 metre cable
Dry weight in Kg: 15

Operational weight in Kg: 30

APPLICATIONS

The ACTIVE SWITCH unit is used for rainwater management. The unit detects a lack of water in the collection system, whether from rainwater or the
mains and makes corrections to ensure proper operation of the plant (that is, it does not ever leave the connected utilities dry). Generally, this system is
reserved for irrigation, clothes washing, WG flushing and floor cleaning applications. The primary purpose of the ACTIVE SWITCH system is to give use
of the rainwater priority over the use of the mains water. When there is not enough rainwater in the collection tank, the control unit switches over to the
mains, ensuring that the connected use points are supplied (PLEASE, NOTE the water supplied by this system is not potable). The connection between
the rainwater collection tank and the mains water collection tank in this system is selected by way of a three-way valve installed on the suction side of
the pump. Pump operation is precisely that of a “start-stop” system with pressure and flow control. When the pressure drops below a certain threshold
level, the pump starts up. Upon closing the tap, the pump stops. If the water runs out, the pump stops and signals a fault on the pump control panel.
After a set time, the pump starts back up again automatically. If all the functions’ parameters have returned to normal, then the system runs normally.
The system is also equipped with a special anti-odour anti-emptying siphon.

TECHNICAL SPECIFICATIONS

The system comprises a polyethilene (PE) console and an ACTIVE EI 30/50M electric centrifugal pump. The kit also includes a wall mount bracket and
a water level sensor with 20 metres of cable.

MATERIALS

N° PARTS MATERIALS
1 PUMP CONTROL PANEL SEE ACTIVE SYSTEM
2 | PRESSURISED WATER OUTLET PA6.6 +30% F.
3 | RAINWATERSUCTION STEEL HOSE
VALVE BODY: BRASS
4 | 3-WAYVALVE RERTURN SPRINGS: STEEL
MOTOR COVER SELF-EXTINGUISHING ABS
5 | RAINWATER COLLECTION TANK PE
6 | OVERFLOW DRAIN SIPHON PP HOMOPOLYMER
7 | PUMP SEE EUROINOX
8 | MAINS WATER INLET STEEL HOSE
9 | PUMPLOAD PLUG PPE / O-R IN NBR
INSTALLATION DIAGRAM CONTROL PANEL

DAB PUMPS reserve the right to make modifications without prior notice
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ACTIVE SWITCH

PLANTS FOR USE OF RAINWATER

PERFORMANCE RANGE

The performance curves are based on kinematic viscosity values = 1 mm?/s and density equivalent to 1000 kg/m?. Curve tolerance according to ISO 9906.

GRAPHIC SELECTION TABLE
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ACTIVE SWITCH 30/50 M H (m) 422 402 38.2 36.2 338 30 %8 195 14
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ACTIVE SWITCH - PLANTS FOR USE OF RAINWATER FOR DOMESTIC WATER SUPPLY

Liquid temperature range pumped: from +5 °C to +35 °C - Maximum ambient temperature: +40°C
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The performance curves are based on the kinematic viscosity values =
1 mm?s and density equivalent to 1000 kg/m?. Curve tolerance according to ISO 9906.

ELECTRICAL DATA
MODEL POWER SUPPLY P1 P2 NOMINAL In CAPACITOR
50 Hz MAX kW kW HP A 13 Ve
ACTIVE SWITCH 30/50 M 1x220-240V ~ 0.880 0.55 0.75 39 125 450
DNA DNM GROSS No. PIECES
e . B C D E GAS 6AS Kg PALLET
ACTIVE SWITCH 30/50 M 650 666.5 5015 7315 260 1” 17 18 4

DAB PUMPS reserve the right to make modifications without prior notice
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AQUAPROF

PLANTS FOR USE OF RAINWATER
TECHNICAL DATA

Max flow rate (It/min-m3/h): 85-5.1

Max head: 48 m

Max. Liquid temperature: From +5°C to +35°C
Max. system pressure: Max 6 bar

Max. mains pressure: Max 4 bar

Minimum mains flow rate: Min 10 It/min

Maximum height of the highest point of use: 12 m
Power supply: Volt 230 Hz50

Maximum power absorbed: W 1000

Protection rating: IP 42

Ambient temperature: Min +5°C Max +40°C
Cabinet materials: PPE

Tank materials PE

Mains inlet pipe dimensions: 3/4”

Discharge pipe dimensions: 1"

Suction pipe dimensions: 1"

Overflow pipe dimensions: DN 50

Max Altitude: 1000 metres

Max power Pump No. 2 relay: 3'A_250Volt

Water type: ph 4-9

ON/OFF float version: ON/OFF float with 20 metre cable
version with electronic transducer water level indicator: electronic
transducer (4-20 mA 8-28 V DC) w/20 metres of cable
Dry weight in Kg: 20

Operational weight in Kg: 35

APPLICATIONS

The AQUAPROF unit is used for rainwater management and distribution. The unit detects any faults in the water collection system, whether from
rainwater or the mains and makes corrections to ensure proper operation of the plant (that is, it does not ever leave the connected utilities dry). It
signals any faults and displays the problem detected. Generally, this system is reserved for irrigation, clothes washing, WC flushing and floor cleaning
applications. The primary purpose of the AQUAPROF system is to give use of the rainwater priority over the use of the mains water. When there is not
enough rainwater in the collection tank, the control unit switches over to the mains, ensuring that the connected use points are supplied (PLEASE,
NOTE the water supplied by this system is not potable). The connection between the rainwater collection tank and the mains water collection tank in
this system is selected by way of a three-way valve installed on the suction side of the pump. Pump operation is precisely that of a “start-stop” system
with pressure and flow control. When the pressure drops below a certain threshold level, the pump starts up. Upon closing the tap, the pump stops. If
the water runs out, the pump stops and signals a fault on the pump control panel. After a set time, the pump starts back up again automatically. If all
the functions’ parameters have returned to normal, then the system runs normally. The system is also equipped with a special anti-odour anti-emptying
siphon. Every 24 hours, the system checks the operation of the 3-way valves. Every week, the system completely changes the water contained in the
mains water collection tank (the change is restricted by the user’s water use requirements).

TECHNICAL SPECIFICATIONS

The system comprises a polypropylene (PPE) foam console and either a EUROINOX 30/50M or a EUROINOX 40/50M electric centrifugal pump. The
kit also includes a wall mount bracket and a water level sensor with 20 metres of cable for the AQUAPROF BASIC model ON/OFF version. While for the
AQUAPRQF TOP version there is an electronic transducer (with a 5 m full scale 4-20 mA 8-28 VDC). With tanks that are less than 2 metres deep, it is
suggested that a dedicated sensore with a 2 - 2.5 metre resolution be purchased separately.

DAB PUMPS reserve the right to make modifications without prior notice
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AQUAPROF

PLANTS FOR USE OF RAINWATER

PERFORMANCE RANGE

The performance curves are based on kinematic viscosity values = 1 mm?/s and density equivalent to 1000 kg/m?. Curve tolerance according to ISO 9906.

GRAPHIC SELECTION TABLE
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MODEL
Q=l/min 0 10 20 30 40 50 55 60 70 80
AQUAPROF BASIC 30/50 422 40.2 38.2 36.2 338 30 275 %8 195 14
AQUAPROF BASIC 40/50 i 57.7 55.3 52.8 50.1 471 427 39.5 358 28 192
AQUAPROF TOP 30/50 m) 122 402 382 36.2 33.8 30 275 %8 195 14
AQUAPROF TOP 40/50 57.7 55.3 52.8 50.1 471 27 395 %38 % 192
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AQUAPROF

PLANTS FOR USE OF RAINWATER

[7e]
o
MATERIALS =
=
o
12 8) (3) (7 15 3
N° | PARTS MATERIALS 2
=
1| MAINS WATER TANK LLDPE E
2 | MAINS WATER INLET METAL HOSE s
¥}
3| CONTROL PANEL g
-
VALVE BODY: BRASS 17 If (7]
4 | 3-WAYVALVE RERTURN SPRINGS: STEEL =
MOTOR COVER SELF-EXTINGUISHING ABS \ 2
5 | pUMP EUROINOX ‘ g
| \
CONTROL SYSTEM 1 . \ o
6 | HVDRAULIC PUMP POM / NBR / STEEL \ \\ g
~— N =
DIPHRAGM WITH HIGH ! \
7 | ANTI-DRIP EXPANSION TANK CHLOROBUTYL CONTENT 19 \ < T
8 | WARM AIRVENT \ -~ \ o
9 | RAINWATER SUCTION BRASS 18 NN —
10 | ARINTAKE =
PUMP COOLING 4
11| PRESSURISED WATER OUTLET METAL HOSE -
12 | REARCLADDING PP FOAM 9
13 | EMERGENCY OVERFLOW -
14 | PRESSURE GAUGE 3 1F
15 | HORIZONTAL OUTLET BRASS | ‘
16 | CHANNEL FOR =
HOSES AND ELECTRIC CABLES 9
17 | FLOAT VALVE PA 66 / STEEL / POLYSTYRENE
18 | PUMP LOAD PLUG PPE/0-R IN NBR 10
19 | CHECK VALVE BRASS 16 1
CONTROL PANEL
2 ° g 100%
N Sl
B80%
4L 10%
:; [ Y] auto ™~ main aute  main 60%
O . o~ 50%
0%
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V i LT Sy 20%
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AQUAPROF BASIC AQUAPROF TOP

INSTALLATION DIAGRAM
AQUAPROF BASIC AND TOP

WATERCTECHNOLOGY
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AQUAPROF - PLANTS FOR USE OF RAINWATER FOR DOMESTIC WATER SUPPLY

Liquid temperature range pumped: from +5 °C to +35 °C - Maximum ambient temperature: +40°C
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The performance curves are based on the kinematic viscosity values =
1 mm?/s and density equivalent to 1000 kg/mé. Curve tolerance according to 1SO 9906.

ELECTRICAL DATA
MODEL o POWER SUPPLY P1 MAX P2 NOMINAL In CAPACITOR
IMPELLER 50 Hz Kw kW HP A JF \c
AQUAPROF BASIC 30/50 3 1x220-240V ~ 0.88 055 075 39 125 450
AQUAPROF BASIC 40/50 4 1%220-240V ~ 1.2 0.75 1 53 20 450
AQUAPROF TOP 30/50 3 1x220-240V ~ 0.88 055 0.75 39 125 450
AQUAPROF TOP 40/50 4 1%220-240V ~ 1.2 0.75 1 53 20 450

DAB PUMPS reserve the right to make modifications without prior notice
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ACCGESSORIES

SELF-PRIMING CENTRIFUGAL PUMPS

EXPANSION TANKS

100/310/450 LITRIV 20/60 LITRES H

DESCRIPTION

2 LITRE 10 BAR V TANK- G

8 LITRE 10 BAR V TANK- G

18 LITRE 10 BAR V TANK- G

18 LITRE 16 BAR V TANK- G

20 LITRE 10 BAR H TANK- G

60 LITRE 10 BAR H TANK- G

100 LITRE 10 BAR V TANK - G

310 LITRE 10 BAR V TANK - G

2/8/18 LITRESV

450 LITRE 10 BAR V TANK - G

AQUABOX ASSEMBLY KIT DESCRIPTION A
P s e it AQUABOX OR ASSEMBLY KIT 25/20 1
=t
‘l o 6 & K%K ""
wen AQUABOX “H” 60 ASSEMBLY KIT 1
AQUABOX ASSEMBLY KIT DESCRIPTION OACKAGING
MEMBRANE FOR AQUABOX V. 8 LITRES BUTYL 1
MEMBRANE FOR AQUABOX V. 20 LITRES /16 BAR 1
MEMBRANE FOR AQUABOX 19-20 LITRES BUTYL 1
PRESSURE GAUGES DESCRIPTION A
PRESSURE GAUGE ASS. 6 BAR D.50 ATT.%2” 100
PRESSURE GAUGE ASS.12 BAR D.63 ATT."4” 100
PRESSURE GAUGE RAD. 12 BAR D.63 ATT."4” 100
PRESSURE SWITCH DESCRIPTION OPACKAGIG |
— PRESSURE SWITCH 6 BAR 10
PRESSURE SWITCH 6 BAR - XMP 10
PRESSURE SWITCH 12 BAR - XMP 10
RUN DRY PROTECTION PRESSURE SWITCH -

DAB PUMPS reserve the right to make modifications without prior notice
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ACCGESSORIES

SELF-PRIMING CENTRIFUGAL PUMPS

QUANTITY FOR
FITTINGS DESCRIPTION PACKAGING
3 WAY BRASS FITTING 1” 125
5 WAY BRASS FITTING 1” 100
QUANTITY FOR
FOOT VALVE DESCRIPTION PACKAGING
FOOT VALVE 3” 10
FOOT VALVE 1” 10
FOOT VALVE %” FOOT VALVE 1 14 5
QUANTITY FOR
CHECK VALVES DESCRIPTION PACKAGING
CHECK VALVE 34” 14
CHECK VALVE 1” 10
CHECK VALVE 1 %4” 8
CHECK VALVE %" CHECK VALVE 1 1”
CHECK VALVE 2”
QUANTITY FOR
CONTROLLER DESCRIPTION PACKAGING
CONTROLLER 1.5 NO CABLE 12
CONTROLLER 1.5 NO CABLE 15
CONTROLLER 1.5 NO CABLE 22
CONTROLLER 1.5 WITH CABLE 12
CONTROLLER 1.5 WITH CABLE 15
CONTROLLER 1.5
CONTROLLER 1.5 WITH CABLE 22

DAB PUMPS reserve the right to make modifications without prior notice
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NOTES
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TECHNICAL APPENDIX
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TEGHNICAL APPENDIX

SELF PRIMING MULTISTAGE CENTRIFUGAL PUMPS

GENERAL INFORMATION
BASIC TERMS USED WITH PUMPS

Below, in current language, there are listed the meanings of the basic terms used when talking about hydraulic pumps. The figures will be expressed in
technical units of measure, referring to the conversion table in International and English measurement units.

HEAD

Head refers to height, difference in level or height. When talking about a pump with a capacity of Q litres per second and a head of 30 metres, this
means that the pump has the capacity to lift Q litres 30 metres (that is surpass a difference of height of 30 metres) per second. For a given pump, the
head is linked to its manufacturing characteristics such as external diameter of the impeller and rotation speed, while it is independent of the liquid
pumped. This means that the pump is capable of raising Q litres per second equally, of water, petrol or mercury; only the power of the motor will be
different for the three substances.

SPECIFIC WEIGHT OF A LIQUID OR FLUID

Specific weight of a liquid is the unit volume of that liquid/fluid. Specific weight is usually expressed in Kg/dms3 or Kg/I given that one dm3 is equal to 1 litre.

PRESSURE

By pressure means the weight per unit of surface (eg, Kg/cm?); this is a term that should not be confused with head. Indeed, in the case of fluids, the
pressure that a fluid exerts on a surface is given by the product of the head (or height) of the fluid itself multiplied by its specific weight. Therefore, the
thickness of several Km of air on the earth’s surface produces a pressure of about 1 Kg/cm? (equal to about 1 atmosphere) at the earth’s surface. If the
same thickness were to be of water instead of air, the pressure at the earth’s surface would be between 700-800 greater. This is because the specific
weight of water is between 700-800 times greater than that of air,

Keeping in mind that a 10 metre high column of water equals about 1 Kg/cmZ2, based on what was said, by installing a pressure gauge on the discharge
outlet of a pump, the following pressure increases would be measured:

a) with petrol (specific weight 00.7 Kg/dm3) = 00.7 x 0.001 x 30 x 100 = 02.1 Kg/cmZ
a) with water (specific weight 01.0 Kg/dm3) = 00.1 x 0.001 x 30 x 100 = 03.0 Kg/cm?2
a) with mercury (specific weight 13.6 Kg/dm3) = 13.6 x 0.001 x 30 x 100 = 40.8 Kg/cm?2
FLOW RATE

What is meant by flow rate is the quanitity of liquid or fluid that passes over a surface, such as the discharge outlet of a pump, or the cross section of
a pipe, etc., over a unit of time.

Depending on the quantities used, there may be litres per minute, (I/min), litres per second (I/s) cubic metres per hour (m3/h) etc.

It is necessary to understand that there is a perfect analogy between electricity and hydraulics. One merely needs to recall that hydraulic head is equal
to the quantities referring to the difference in potential or voltage in elctronics and the hydraulic flow rate is similar to the intensity of the current or
amperage. Even the behaviour of these quantities is identical. Actually, a wire or cable that is too thin does not aid current flow in the same manner
that a pipe that has too small a dimater does not favour the flow of a liquid. Just like the flow of electrical current through a wire to a cable requires
a difference in voltage, in the same manner the flow rate of a liquid or fluid through a pipe requires a certain amount of head.

There will never be movement of a liquid between two points in a perfectly horizontal pipe with both having the liquid at the same head. This is linked
to the fact that, since the cable gives a certain resistance to the flow of the electrical current (electrical resisistance), so does the pipe offer a certain
amount of resisitance to the flow of the fluid. This resistance depends on the quality of the pipe (material, shape, presence of scale, etc.), its cross
section or rather the speed that the fluid flows through the pipe. This resistance is called Head Loss.

HEAD LOSS

What is meant by head loss is that part of the head, possessed by the liquid, lost in the flow through a tube or a valve or filter, etc. This head loss
cannot be recovered because it is a loss due to friction. Returning to the analogy between electrical and hydraulic phenomena, since the losses
in a cable become greater with more electric current flowing through it, head loss is greater as the speed of the fluid increases, and therefore as
the diameter of the pipe decreases or how much the valve creates a bottleneck or how fouled the filter.

PUMP
This is a machine that gives a liquid going through it a certain head. This head may be used to take the liquid to a higher level or to travel a certain
distance either in a pipe or in the air. The characteristics of a pipe are

a) flow rate (the quantity of liquid moved over a period of time)
b) head (the height that the machine can raise the flow rate)

Depending on the ratio between flow rate and head there may be:
a) pumps with large head and small flow rates (piston pumps, rotating pumps, small centrifugal pumps)

b) pumps with medium head and flow rates (centrifugal pumps in general)
¢) pumps with large flow rates and small head (axial flow centrifugal pumps and propeller pumps)
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Centrifugal pumps, axial flow centrifugal pumps and propeller pumps are rotary driven and their speed is universally measured in revolutions
per minute RPM. For these machines working at a given speed, for each flow rate value there is only one head value. This means that if this
type of pump performance is to be increased or decreased its operational speed must be increased or decreased. Essentially, the liquid that
flows through a pump is given energy linked to the head and the speed of the same liquid. This energy provided in a unit of time is called
the power output.

POWER OUTPUT

What is meant by power output is the power supplied by the same pump. The level of this power depends on three quanities: flow rate, the head and
the specific weight of the liquid pumped. The larger these three factors are, the greater the power ouput of the pump will be. For example, a pump
dispensing petrol does less work than one dispensing sulphuric acid, precisely because the specific weights or densities of the two liquids are different.
The pump the liquid, the pump must be turned by a motor, which is either electric or internal combustion. Electric motors use electric power. |
nternal combustion engines use petroleum distillates or gas. The power needed by the pump to work is called the absorbed power.

CALCULATION OF THE POWER OUTPUT

Usually the output power by a pum is expressed in kW or HP, indicating:
Q = flow rate

H = the head in a column of liquid (m.l.c. [meter liquid column])

v = specific weight (density)

Power output (P3) is given by:
y (kg/dm3) x Q (I/s) x H (m.c.l.)

P3= 75 in HP
_ vy (kg/dm3) x Q (m3/h) x H (m.c.l.) .

P3 = 270 in HP

P3 = v (kg/dm3) x Q (I/s) x H (m.c.l.) in KW

102

_ v (kg/dm3) x Q (/min) x H (m.c.l.) .

P3 = 4500 in HP
_ v (kg/dm3) x Q (m3/h) x H (m.c.l.) .

P3 = 367 in KW
_ v (kg/dm3) x Q (I/min) x H (m.c.l.) .

P3= 6120 in KW

POWER ABSORBED

Absorbed power means the power used by the motor to give the liquid what was called ‘power output’ above.

Not all absorbed power becomes power output because a part of it is dissipated in friction and another part, even more significant, is lost inside of the
pump itself due to hydraulic leaks. Therefore, clearly the power output will always be less than that absorbed and their ratio shall always be less than 1.
This number is called efficiency.

EFFICIENCY

Pump efficiency is obtained by dividing the power ouput by the absorbed power and commonly expressed as a percentage. For example,
pump efficiency of 75% means that only 75% of the power absorbed becomes power output, with the remaining 25% being lost as it is dissipated in friction.
Clearly, the higher the efficiency of the pump then the less power absorbed is lost. Then if one considers that the cost of the power is that concerning
the power absorbed, then it is immediately clear how important efficiency is. Looking at two pumps with the same power output of 1 HP with
an efficiency of 50% for one and 60% for the other, it may be deduced that the first needs 2 Hp to supply 1 HP while for the second only 1.67 HP
is needed. This means that pump efficiency expresses the quality of the pump and its savings in terms of operational costs better than almost any
other parameter.

EFFICIENCY CALCULATION

P1: is the power absorbed by the motor in kW (generally indicated by a watt meter)

P2: is the ouput power by the motor in kW. This is measured at the brake (practically, this is the power absorbed by the pump)
P3: is the power absorbed by the pump in kW

Motor efficiency n = ;2
P

Motor efficiency n = PZ
- P3

Motor efficiency n = P
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PUMP HEAD AND ITS MEASUREMENT

What is meant by a pump’s head is always and only the differential given by the same pump, which is generally expressed in metres. To measure
the head of a surface pump, it is necessary to measure, during operation, the value of the head at the outlet, making sure to refer the values of the
readings to a single level, called the plane of reference. Now, depending on the installation there may one of two cases:

1) the value read at the suction inlet is negative (i.e., less than zero on the presure gauge). this is the case when the level of the liquid drawn is lower
than the suction inlet.

2) the value read at the suction inlet is positive (ie, greater than zero on the presure gauge). this is the case when the level of the liquid drawn is higher
than the suction inlet (submerged operation).

In the first case, the pump head is given by the sum of the two readings. In the second case it is given by the head value at the discharge outlet less
the value at the suction inlet.

Then, it is necessary to check that the values read at the pump inlet and outlet refer to the same diameter, so that the different speed values are not
distorted in the measurement section. Any correction shall be made through the calculation of the dynamic head, which is that part of the head linked
to the speed of the liquid, ie, that part of the head that the liquid possesses in the measurement section because it is moving. The dynamic Hd hear,
expressed in metres, is given by the following formula:

N
Hd = 29

where: v = speed of the fluid at the point of measurement, expressed in m/s
g = acceleration of gravity (9.81) expressed in m/s2
29 =2x9.81 =19.62 m/s2

The head correction term is given by the difference between the dynamic head at the discharge outlet and the the dynamic head at the suction inlet.
Clearly if the measurements upstream and downstream of the pump are taken on pipes of equal diameter, ie, with the liquid moving at the same speed,
the correction term will be zero.

To measure the head of a pump with the impeller submerged it is sufficient to measure, during the pump operation, the head at the
discharge outlet. In this case, the pump head is given by the sum of the vlaue read with the dynamic head.
(still at the discharge outlet) and with the difference of the level of the free surface of the liquid drawn and the pressure gauge.

PUMP PERFORMANCE AT DIFFERENT RPM

The pump’s revolutions n notably influences its performance. Not considering any cavitation phenomena, the law of similars applied, expressed:

2 3
Q= Qx X Hx=Hx(nx) Pz-x=sz(':‘x)

For example, doubling the number of revolutions (nx) one gets:
Qx = the value of the flow rate doubles

Qx = the value of the head quadruples

P2-x = the Power absorbed by Pump increases 8 times

Q-H-P2  arevalues referring to speed n
Qx - Hx - P2-x are values referring to speed nx.
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NOTIONS ON ELECTRIC PUMP MOTORS

SYMBOL KEY

P+ =POWER ABSORBED BY THE MOTOR IN KW

P2 =POWER OUTPUT BY THE MOTOR IN KW OR HP

V ~ = AC VOLTAGE POWER SUPPLY

Hz  =FREQUENCY IN PERIODS/DEPENDIMNG ON THE POWER SUPPLY VOLTAGE

1 = CURRENT ABSORBED BY THE MOTOR IN AMPERES

COS( = POWER FACTOR

n"™" =ROTATION SPEED IN RPM

n = EFFICIENCY (RATIO OF POWER OUTPUT AND POWER ABSORBED P2/P1)

p = NUMBER OF POLES ON THE MOTOR

Cn  =MOTOR RATED TORQUE

ROTATION SPEED W/NO LOAD

The rotation speed of single phase or three phase induction electric motors w/no load is calculated as follows:

120 x Hz
p

1/min
n =

Rotation speed w/no load n"™

FREQUENZCY HZ 2 POLES 4 POLES
50 3000 1500
60 3600 1800

The speed at full load is 2% to 7% less than w/no load (2% + 7% slippage).

CURRENT ABSORBED
Single phase: I = 1000 x P2 (kW) or ] =136 x Pz (HP)
V xcosp xn V x coso X 1
1= 1000 x P2 (kW) . _ 736 xPz(HP)
fheephase: 1= 1.73x V xcospxn or:1= 1.73xV xcose X1
POWER ABSORBED
' V x I x cose
Single phase: P1 (kW) = — ~ 2 -2 ~2°%
ingle phase: P1 (kW) 7500
! . _1.73xV xIxcose
Three-phase: P1 (kW) = 1000
POWER OUTPUT AT MOTOR SHAFT
Single phase: P2 (kW) = Y X1XC0S@xn or: Pz (HP) = VxIxcospxn
1000 736
Three-phase: Pz (kW) = 1.73x VxIxcospxn or: P2 (HP) = 1.73 x V x I x cosp X 1
1000 736
EFFICIENCY
Pz (kW)
“P1 (kW)
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POWER FACTOR
Single phase: cosg = —2(KW) x 1000 or: coso = P (KW) x 1000
gle phase: cose = VxIxn - 0S¢ = Vxl
Three-phase: cose = — 2 0N) X 1000 or cose = - (KW) x 1000
PSS 0802 A3 x Vi COSPE T 7x VX
RATED TORQUE
Cne _PW)X1000 | o
1.027 x n"™
Cn= m in Kg
1.027 x n"™
Cn= 70?11+HP in Deca Newton Meter

RELATION BETWEEN KW AND HP

1 HP =0.736 kW 1kW =136 HP % =kW kW x 1.36 = HP

PEAK GURRENT (IP)
Peak current at start up is greater than rated current by 4 to 8 volts depending on the power of the motor
Isp=Inx4+8

NOTES ON ELECTRICAL CAPACITORS

The approximate current absorbed by a capacitor is:

6.28xFxCxV »
1,000,000

L

I=

Where:

| current in amperes absorbed by a capacitor /' - _/L
F frequency in Hz from the rated voltage
C = capacitor capacity in pF

V rated voltage

Example: H [
The approximate current absorbed by a 14 pF capacitor i

connected to 220 Volt - 50 Hz power, will be: ; ﬁ
6.28 x 50 x 14 x 220
I= 1,000,000 =0.96 Ampere

The approximate capacity of a capacitor is determined:

c=— ' %1,000000

6.28xFxV /

Example:

The capacity of a capacitor that absorbs 1.4 Amperes

connected to 220 Volt - 50 Hz power, will be:

C=— % 41,000,000 =20.2 yF
6.28 x 50 x 220

CAPACITOR

STAR-DELTA STARTER
The motor normally connected to delta A is connected to the network by a star connection. The current and the starting torque are reduced by 1/3 of
the level it would have been with just the delta A connection.

PROTECTION
It is suggested that the motors in the network are connected to thermal magnetic circuit breakers in a fuse circuit pursuant to the standards of that
country.
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LOSS OF HEAD AND SPEED TABLE

To calculate the head losses accurately and the speed use this table:

NEW GALVANIZED PIPES
FLOW RATE
NOMINAL DIAMETERS: INCHES AND mm
. 1/2" 34" 1" 1"1/4 1"1/2 2" 2"1/2 3" 3"1/2 4"
I/s I/min md/h
15.75 21.25 27 35.75 41.25 52.5 68 80.25 92.5 105
0.856 047 0.291
0.17 10 06
9.01 209 0.65
1.284 0.705 04387 0249 HAZEN WILLIAMS FORMULA (UNI 9489
0.25 15 09
19.07 443 138 0.35 13.3.3.6)
1712 0.94 0.582 0.332 0.25
033 20 12
3247 755 2.35 06 03
2.14 1.175 0.728 0.415 031
0.42 % 15
49.06 1141 355 0.91 0.45
2568 1411 0.874 0.498 0.37 0.23
05 30 18
68.74 15.98 4.98 127 0.63 02
2.99% 1,646 1.019 0.581 0.44 0.27
0.58 35 21
91.42 21.26 6.62 169 0.84 0.26
1.881 1.165 0.664 05 0.31
0.67 40 24
27.22 8.48 216 1.08 0.33
2351 1.456 0.831 0.62 0.39 0.23
0.83 50 3
4113 1281 327 163 05 0.14
2821 1747 0.997 0.75 0.46 0.28
1 60 36
57.63 17.95 458 2.28 07 02
3.291 2.039 1163 0.87 054 0.32 0.23
117 70 42
76.64 23.88 6.08 303 0.94 0.21 0.12
2.33 1.329 1 0.62 037 0.26
133 80 48
30,57 779 388 12 34 0.15
2621 1.495 1.12 0.69 0.41 03
15 90 54
38.01 9.69 483 149 0.42 0.19
2912 1661 1.25 0.77 0.46 0.33 0.5
167 100 6
46.19 177 5.86 181 051 0.23 0.11
3,641 2077 1.56 0.96 057 0.41 0.31 0.24
2.08 125 75
69.79 17.79 8.86 274 0.78 0.35 0.17 0.09
2492 187 1.16 0.69 0.49 0.37 0.29
25 150 9
24.92 12.41 384 1.09 0.49 0.24 0.13
2,907 2.18 1.35 08 0.58 0.43 0.34
2.92 175 105
33.15 1651 51 145 0.65 0.32 0.17

Numbers in white: Head loss in m. for each 100 m. of piping
Numbers in green: Water speed in m/sec

The table refers to galvanized pipe.

For different materials multiply by:

- 0.6 for PVC pipe

- 0.7 for aluminium pipe
- 0.8 for laminated steel and stainless pipe
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LOSS OF HEAD AND SPEED TABLE

To calculate the head losses accurately and the speed use this table:

NEW GALVANIZED PIPES
FLOW RATE
NOMINAL DIAMETERS: INCHES AND MM
. 1"1/4 1"1/2 2" 2"1/2 3" 3"1/2 4" & 6" 8"
I/s I/min m3/h
35.75 4.25 52.5 68 80.25 925 105 130 155 206
3322 25 154 092 066 05 039 025
333 200 12
4243 2114 653 185 0.83 0.41 0.2 0.08
4,156 312 193 115 0.82 0.62 0.48 031
417 250 15
64.12 31.94 9.87 28 125 163 0.34 0.12
374 231 138 099 0.74 058 038 0.27
5 300 18
475 1383 39 175 0.88 047 017 0.07
499 308 184 132 099 077 05 035
6.67 400 2%
76.2 2355 6.68 2.98 149 08 028 0.12
385 23 165 124 0.9 0.63 0.4
833 500 30
358 1009 451 2.26 122 043 0.18
462 275 198 149 116 075 053 03
10 600 3
49.85 1414 631 316 17 06 026 006
321 231 174 135 088 062 035
1167 700 4
1881 84 42 227 08 034 009
367 264 199 154 101 071 0.4
1333 800 48
24,08 1075 538 29 103 0.4 0.1
413 297 223 173 113 08 045
15 900 54
2994 1337 6.69 361 128 054 014
459 33 248 193 126 088 05
16.67 1000 60
36.39 1624 813 439 155 0.66 0.16
412 31 24 157 11 063
20.83 1250 75
2454 1229 6.63 234 099 0.25
49% 372 289 188 133 075
% 1500 9%
3439 1722 9.29 328 139 035
434 337 22 1.55 088
29.17 1750 105
29 1235 437 185 046
49 385 25 177 1
3333 2000 120
2931 1581 559 237 059
481 314 221 125
4167 2500 150
2389 8.44 359 09
377 265 15
50 3000 180
HAZEN WILLIAMS FORMULA (UNI 9489 11.83 502 1.26
13.3.3.6) 5.03 353 2
66.67 4000 240
2015 855 214
442 25
8333 5000 300
12.93 323

Numbers in white: Head loss in m. for each 100 m. of piping
Numbers in green: Water speed in m/sec

The table refers to galvanized pipe.

For different materials multiply by:

- 0.6 for PVC pipe

- 0.7 for aluminium pipe
- 0.8 for laminated steel and stainless pipe
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HEAD LOSSES

in centimetres water column in bends, shutters and valves

SHARP BENDS CURVE NORMAL BENDS i
Q 5
g ! 2 B
= 5 k < © E|la| 8 &3
= = = = =
a . = = I | =
(T} w = >0
e S P = = = 2=
(7] | = 8 o =
& = = S | &5
Lg_‘ d d d d d = é =
= © = 4 2 = S = © = © T = 4 — = = . = 1 — = 1 (]
a=30° | a=40° | a=60° | a=80° | a =90 R 0 R 0.6 R 0.8 R R 5 S
0.10 0.03 0.04 0.05 0.07 008 0.07 0.08 0.01 0.0155 0.027 0.03 30 30 0.05
0.15 0.06 0.73 0.1 0.14 0.17 0.016 0.019 0.024 0.033 0.06 0.033 31 31 0.12
0.2 0.1 0.13 0.18 0.26 0.31 0.028 0.033 0.04 0.059 0.1 0.058 31 31 0.21
0.25 017 0.21 0.28 0.4 0.48 0.044 0.052 0.063 0.091 017 0.09 31 31 0.32
0.3 0.25 0.3 0.41 0.6 0.7 0.063 0.074 0.09 0.13 0.25 0.13 31 31 0.46
0.35 0.33 0.4 0.54 0.8 0.93 0.085 0.10 0.12 0.18 0.33 0.18 31 31 0.62
0.14 0.43 0.52 0.71 1.0 1.2 0.1 0.13 0.16 0.23 0.43 0.23 2 31 0.82
0.5 0.67 0.81 11 1.6 1.9 0.18 0.21 0.26 0.37 0.67 0.37 33 2 1.27
0.6 0.97 1.2 16 2.3 2.8 0.25 0.29 0.36 0.52 0.97 0.52 34 2 1.84
0.7 1.35 1.65 2.2 32 39 0.34 0.40 0.48 0.70 1.35 0.7 35 2 25
0.8 1.7 21 2.8 40 48 0.45 0.53 0.64 0.93 1.7 0.95 36 33 33
0.9 22 2.7 6 5.2 6.2 0.57 0.67 0.82 1.18 2.2 1.2 37 34 42
1.0 2.7 33 45 6.4 76 0.7 0.82 1.0 1.45 2.7 1.45 38 35 5.1
15 6.0 73 10.0 14.0 17.0 1.6 1.9 2.3 33 6.0 3.3 47 40 11.5
20 1.0 14.0 18.0 26.0 31.0 2.8 33 40 58 1.0 58 61 48 20.4
25 17.0 210 28.0 40.0 48.0 44 52 6.3 9.1 17.0 9.1 78 58 32.0
30 25.0 30.0 41.0 60.0 70.0 6.3 74 9.0 13.0 25.0 13.0 100 Il 46.0
35 330 40.0 55.0 78.0 93.0 85 10.0 120 18.0 33.0 18.0 123 85 62.0
40 430 52.0 70.0 100.0 1200 1.0 13.0 16.0 230 20 230 150 100 82.0
45 55.0 67.0 90.0 1300 160.0 14.0 21.0 26.0 37.0 55.0 37.0 190 120 103.0
5.0 67.0 82.0 1100 160.0 190.0 18.0 29.0 36.0 52.0 67.0 52.0 220 140 127.0

v = water speed in metres per second
d = tube diameter in metres
h = head loss in centimetres of water column for each metre of pipe calculated using the Lang formula:

h=ax 100 ,V ) = 0.02 + 0.0018

d 29

vxd

Head loss in bends is only due to the contraction of the liquid flow from the direction change (the development of the bends should be included in the
length of the pipe) while the loss of head in the valves and shutters was determined by technical tests.

Head loss from shutters and normal bends is equal to that of 5 metres of straight pipe while for check and clapet valves it is equal to 15 metres.

The values indicated are for completely smooth internal wall pipe. In the event of encrustation, the following increases should be considered.
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STEAM TENSION AND SPECIFIC WEIGHT OF WATER
AS A FUNCTION OF THE TEMPERATURE

STEAM TENSION (pV)
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UNITS OF MEASURE CONVERSION TABLE

SYSTEM CONVERSIONS
SIZE UNITS OF UNITS OF MEASURE SYMBOL
MEASURE TECHNICAL SYSTEM INTERNATIONAL SYSTEM (si) ENGLISH SYSTEM
metre m 1Tm=3.281t
Technical and decimetre dm 1dm=01m 1dm=3.9371in
International centimetre cm 1em=0,01m 1cm=0.3937in
LENGTH millimetre mm 1mm=0.001m
. inch 17,in 1"=25.4 mm
English foot 1t 17ft=0.3048 m Ti=12"
yard yd 1yd=0.9144m 1yd=3ft=26"
. square metre m?2 1m2 =1.196 sq.yd
ﬁ?gg%nﬂd square centimetre cm? 1cm2 =0,0001 m? 1m2 =10.764 sq.ft
SURFACE AREA square millimetre mm? 1mm2 =0.01 cm? 1.cm?2 =0.155 sq.in
square inch sg.in 1 sq.in = 6,45 cm? 1 sq.ft = 144 sq.in
English square foot sq. ft 1 s0.ft = 0,0929 m? 1sq.yd = 1.296 sq.in
square yard sq. yd 1sq.yd = 0,836 m? 1sq.yd =9 sq.ft
cubic metre m3 1 m?=1.000 dm3 1dm?3=0.22 Imp. gal
Technical and cubic decimetre cm3 1.cm3=0.001 m =1.000 cm?® 1.dm?3 =0.264 US. gal
International cubic centimetre mm?3 1 mm? = 0.001 dm3 1.dm3 = 61,0 cu.in
VOLUME litre | 11=dm3
cubic inch cu. in 1sq.in = 16.39 cm3
English cubic foot cu. ft 1 cu.ft = 28,34 m3
9 Imp. gallon Imp. gal 1 Imp.gal = 4.546 m3 1Imp.gal = 1.201 US.gal
US gallon US gal 1US.gal = 3.785 dm? 1 US.gal = 0.833 Imp.gal
Technical and degrees centigrade °C °C = °K-273 °C=5/9x(°F-32)
International degrees Kelvin °K °K=°C+273 °K=5/9 x (°F - 32) + 273
TEMPERATURE | English degrees Fahreinheit °F °F=9/5x°C+32 -
Freezing point of water at atmospheric pressure: 000°C =273 °K =032 °F
Boiling point of water at atmospheric pressure: 100°C =373 °K=212 °F
WEIGHT Technical kilogram kg - 1kg=9.81N 1kg=22031b
e International Newtons N 1N=0.102 kg - 1N=0.22546 b
FORCE English pound b 11b = 0.454 kg 11b=4.452 N -
. kilogram per kg/dm3 _ 1 kg/dm3 = 9.807 N/dm3 1 kg/dm? = 62,46 Ib/cu.ft
WEIGHT Technical cubic decimetre
. Newton over N/dm3 1 N/dmd = 0.102 kg/dm?3 1 N/dmd = 6.36 Ib/cu.ft
SPECIFIC International cubic decimetre ! B
English pound per cubic foot Ib/dm? 1 Ib/cu.ft = 0.01600 kg/dm? 1 Ib/cu.ft = 0160 N/dm? -
. technical _ 1 kg/cm? = 98,067 kPa 1 kg/cm? = 14.22 psi
Technical atmosphere kg/om? 1 kg/cm? =0, 9807 bar
Pascal Pa
PRESSURE International kiloPascal kPa 1 kPa = 0,0102 kg/cm? 1 kPa = 1.000 Pa 1 kPa = 0,145 psi
bar bar 1 bar = 1.02 kg/cm? 1 bar = 100.000 Pa 1 bar = 14,50 psi
: pound per : 1 psi = 0,0703 kg/cm? 1 psi = 0,06895 bar _
English square inch psi 1 psi = 6,894 kPa
lires per minute I/min 1 V/min = 0.0167 Uis 1 Umin = 0,22 imp.g.p.m.
lires per second Iis 1Vs = 3.6 m¥h 11is = 0,001 m¥/s 1 Vimin = 0,264 U 019
) : =3. =0, g.p.m.
Technical gubic metres per mi/h 1 m3h = 16,667 /min 1 m3h = 3.666 imp.g.p.m.
1mdh= 4403USgpm
. ) 3 35 = 3/g =
FLOW RATE International cubic metres per second | ™78 ! ﬁgg -1 K]Sg " - ! Esﬁi o p.apm.
Imperial gallon Imp.g.p.m. 11mp.g.p.m. = 4.546 I/min 1Imp.g.p.m. = 1.201 US.g.p.m.
English per minute 1Imp.g.p.m. = 0 273 m3/h _
g US gallon per minute US.g.p.m. 1US.g.p.m. = 785 I/min 1US.g.p.m. = 0.833 Imp.g.p.m.
1US.g.p.m. = 0.227 m3/h
0 Technical kilogram per metre kgm - 1kg=9.807 Nm 1kgm = 7,233 ft.lb
]l\.IIORI\:IISI‘ET International Newton per metre Nm 1Nm=0.102 kg - 1Nm =0,7376 ft.Ib
English foot pound ft.lb 1ftlb=0.138 kg 1 ft.lb = 1,358 Nm -
. kilogram per metre kgm 1kg=9.807J 1kgm = 7,233 ft.Ib
WORK Technical horsepower per hour C(\]/h 1 GVh = 0,736 kWh 1 Nm = 0,986 HPhr.
- Joule J 1J=0.102kg _ 1Nm =0,7376 ft.lb
ZgIERGY International kilowatt hour KWha KWh = 1,36 Cvh 1 Nm = 07376 b
English foot pound ft.lb 1ftlb=0.138kg 1ftlb=0.358 Nm _
9 Horsepower hour HP.hr. 1HPhr. = 1,014 CVh 1 HPhr. = 0.746 kWh
Technical Horsepower HP 1HP =0.736 KW 1THP=736W -
POWER
, Watts W 1W=10.00136 Hp _
International KiloWatts KW 1 KW =1.36 Hp 1 KW = 1.000 W
Technical stokes 1St 1St=1cm%s 1 5t=10,0001 m%s 1 St=0.00107 ftz/s
centistokes 1St 1¢St=0,01St
s:gggnéwvc International m?/s m?/s 1 m?s =10.000 St 1 m%s =10.000 cm?/s 1m2/s =10,764 ft/s
English ggggg%fee‘ per ft/s 1 ft2/s = 929 St 1 ft2/s = 0,0929 m2/s -
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DAB

WATERCTECHNOLOGY

Via Marco Polo, 14 - 35035 Mestrino (PD) Italy - Tel. +39.049.5125000 - Fax +39.049.5125950
www.dabpumps.com

HadV B ‘?&

PUMPS SELECTOR

Online proauct selection

DLz DAB PUMPS LTD.
ZWS it 4 and 5, Stortford Hall Industrial Park,
Dunmow Road,
Bishops Stortford,
Herts
CM23 5GZ - UK
salesuk@dwtgroup.com
Tel. +44 1279652 776
Fax +44 1279657 727

l DAB PUMPS B.V.
Brusselstraat 150
B-1702 Groot-Bijgaarden - Belgium
info.belgium@dwtgroup.com
Tel. +32 2 4668353
Fax +32 2 4669218

mmm DABPUMPSB.V.
Albert Einsteinweg, 4
5151 DL Drunen - Nederland
info.netherlands@dwtgroup.com
Tel. +31 416 387280
Fax +31 416 387299

DAB PUMPEN DEUTSCHLAND GmbH
Tackweg 11

D - 47918 Tonisvorst - Germany
info.germany@dwtgroup.com

Tel. +49 2151 82136-0

Fax +49 2151 82136-36

DAB PUMPS IBERICA S.L.

Avenida de Castilla nr.1 Local 14

28830 - San Fernando De Henares - Madrid
Spain

info.spain@dwtgroup.com

Tel. +34 91 6569545

Fax: +34 91 6569676

DAB PRODUCTION HUNGARY KFT.
H-8800

Nagykanizsa, Buda Ernd u.5
Hungary

Tel. +36 93501700

DAB PUMPS POLAND Sp. z 0.0.
Mokotow Marynarska

ul. Postepu 15C

02-676 Warszawa - Poland

Tel. +48 223 81 6085

DAB UKRAINE Representative Office
Regus Horizon Park

4 M. Hrinchenka St, suit 147

03680 Kiev - Ukraine

Tel. +38 044 391 59 43

000 DAB PUMPS

Novgorodskaya str, 1, block "G", office 308
127247 Moscow - Russia
info.russia@dwtgroup.com

Tel. +7 495 122 00 35

Fax +7 495 122 00 36

DAB PUMPS INC.

3226 Benchmark Drive

Ladson, SC 29456 - USA
info.usa@dwtgroup.com

Tel. 1-843-824-6332

Toll Free 1-866-896-4DAB (4322)
Fax 1-843-797-3366

DWT SOUTH AFRICA

Podium at Menlyn,

3rd Floor, Unit 3001b, 43 Ingersol Road,
C/0 Lois and Atterbury street,

Menlyn, Pretoria, 0181 - South-Africa
info.sa@dwtgroup.com

Tel. +27 12 361 3997

Fax +27 12 361 3137

DAB PUMPS CHINA

No.40 Kaituo Road, Qingdao Economic & Technological
Development Zone

Qingdao City, Shandong Province - China

PC: 266500

info.china@dwtgroup.com

Tel. +8653286812030-6270

Fax +8653286812210

DAB PUMPS DE MEXICO, S.A. DE C.V.
Av Gral Alvaro Obregdn 270, oficina 355
Hipddromo, Cuauhtémoc 06100
México, D.F.

Tel. +52 556719 0493
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