














ACCESSORIES

CENTRIFUGAL PUMPS

P2 DIMENSIONS
SPACERKIT MODEL FOR PUMP TYPE W (R NKM-G 4 POLES | NKP-G 2 POLES

SPACER KIT nr 1 NKM-G 65-315/309/1 4 11 90x335%65 .

SPACER KIT nr 5 NKM-G 80-250/270/1 14 11 80x290%40 .

SPACER KIT nr 2 NKM-G 80-315/305/15/4 15 90x335%90 .
NKM-G 80-315/320/18,5 /4 185

SPACER KIT nr 3 100%320x 70 .
NKI-G 80-315/334/22/4 2
NKM-G100-250/250/1% 11

SPACER KIT nr 1 90x335%65 .
NKM-G100-250/270/15/4 15
NKM-G100-315/300/18.5 /4 185

SPACER KIT nr 3 100%320x 70 .
NKM-G100-315/316/22 /4 2

SPACER KIT nr 2 NKM-G125-250/243/15/4 15 90x335%90 .
NKM-G125-250/256/18,5 /4 185

SPACER KIT nr 3 100%320%70 .
NKI-G125-250/266/22/4 2

SPACER KIT nr 4 NKM-G150-200/218/1% 11 80%290x 120 .
NKP-G 32-125/142/ 3 /2 3
NKP-G 32-160/177/5,5/2 55
NKP-G 40-125/130/3 /2 3

SPACER KIT nr 6 50%100%20 .
NKP-G 40-125/139/4 /2 4
NKP-G 40-160/158/5,5/2 55

SPACER KIT nr 5 NKP-G 40-160/172/ 7.5 /2 75

NKP-G 40-200/210/1% 1

SPACER KIT nr 7 NKP-G 40-250/230/15/2 15 70%332x20 .
NKP-G 40-250/245/18.5 /2 185
NKP-G 50-125/135/5,5/2 55

SPACER KIT nr 6 50%x100% 20 .
NKP-G 50-125/144/75 /2 75
NKP-G 50-160/169/1% 11
NKP-G 50-200/200/15 /2 15
NKP-G 50-200/210/18,5 /2 185
NKP-G 65-160/157/1% 11

SPACER KIT nr 7 NKP-G 65-160/173/15/2 15 70%332x 20 .
NKP-G 65-200/190/18,5 /2 185
NKP-G 80-160/147-127/1% 11
NKP-G 80-160/153/15 /2 15
NKP-G 80-160/163/18,5/2 185

SPACER KIT nr 8 NKP-G 80-200/190/30 /2 30 70%125x20 .

Available on request, separately from the pump. Used to place the pump in the horizontal position during installation, to compensate for the different pump / motor axis heights.
The kits include two spacers with sizes A (width), B (length), and H (height) as shown in the table.
Spacers with H size exceeding 20 mm are supplied with screws, nuts, and washers to secure the pump/motor to the spacer.
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS

CONVERSION TABLE FOR UNITS OF MEASURE

SYSTEM CONVERSIONS
CHARACTERISTIC UNIT OF MEASURE UNIT OF MEASURE SYMBOL
SYSTEM ‘ INTERNATIONAL SYSTEM (s1) IMPERIAL SYSTEM
metre m 1m=3.281t
Technical and decimetre dm 1dm=01m 1dm=3,937in
International centimetre cm 1em=0,00m 1cm=0,3937in
LENGTH millimetre mm 1mm=0,001m
- inch 17,in 1"=254mm
Imperial foot 171 171t=0,3048 m Th=12"
yard yd 1yd=0,9144m 1yd=3ft=26"
. metres squared m?2 1m2 =1,196 sq.yd
ﬁgpgﬁ%éﬂd centimetres squared cm? 1cm2 =0,0001 m? 1m?2 = 10,764 sq.ft
AREA millimetres squared mm? 1 mm2 = 0,01 cm? 1.cm? = 0,155 sq.n
square inch sq.in 1 sq.in = 6,45 cm? 1 sq.ft = 144 sq.in
Imperial square foot sq.ft 1 sq.ft = 0,0929 m2 1sq.yd = 1,296 sq.in
square yard sq.yd 1sq.yd = 0,836 m? 1sq.yd =9 sq.ft
metre cubed m3 1 m3 =1.000 dm3 1.dm3 = 0,22 Imp.gal
Technical and decimetre cubed cm3 1.cm3=0.001 m=1.000 cm?® 1.dm? = 0,264 US.gal
International ‘centimgtrg cubed |mm3 1 lmm; =3O.OO1 dm3 1.dm3 = 61,0 cu.in
itre cube =dm
VOLUME cubic inch cu.in 1 cuin = 16,39 cm3
Imperial cubic feet cu.ft 1 cu.ft = 28,34 m3
p \mgerial gallons Imp.gal 1 Imp.gal = 4,546 m3 1Imp.gal = 1,201 US.gal
U.S. gallons USA.gal 1 US.gal = 3,785 dm? 1US.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=5/9x (°F - 32) + 273
TEMPERATURE | Imperial degrees Fahrenheit °F °F=9/5x°C+ 32 -
freezing point of water at atmospheric pressure: 0°C =273 °K=032 °F
boiling point of water at atmospheric pressure: 100°C=373°K=212 °F
WEIGHT Technical kilogram kg - 1kg=981N 1kg=2,203 b
and International Newton N 1N =0,102 kg - 1N=0,22546 Ib
FORCE Imperial pound Ib 11B = 0,454 kg 11b = 4,452 N -
. kilogram per kg/dm3 B 1 kg/dm3 = 9,807 N/dm3 1 kg/dm? = 62,46 Ib/cu.ft
SPECIFIC Technical decimetre cubed
! Newton per N/dm? 1 N/dm3 = 0,102 kg/dm3 1 N/dm3 = 6,36 Ib/cu.ft
WEIGHT International decimetr% cubed g -
Imperial pound per cubic foot Ib/dm3 1 Ib/cu.ft = 0,01600 kg/dm3 1 Ib/cu.ft = 0,160 N/dm? -
) 2= 2= i
Technical atmospheres kg/cm? - 1 Eg;g% = [9)89%8; EZ? 1 kg/em? = 14,22 psi
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
- pounds per ! 1 psi = 0,0703 kg/cm? 1 psi = 0,06895 bar _
Impertal square inch psi 1 psi = 6,894 kPa
lires per minute Imin 1Vmin = 0,0167 Iis 1Vmin = 0,22 imp.g.p.m
lires per second Iis 1Vs = 3,6 m¥h 1Us = 0,001 m¥/s 1 Vimin = 0.264 US g pm
; =3, =0, =0, .g.p.m.
Technical metres cubed per m¥/h 1 m3/h = 16,667 Umin 1 m3/h = 3,666 imp.g.p.m.
1 m3/h = 4,403 US.g.p.m.
) 3 3/g = 3/ — i
FLOW International metres cubed per second m/s 1 mag Z éggg lrélsa h - 1 %ég Z Eégg hﬂgpggppmm
. imgerial gallons per minute Imp.g.p.m. } :mgggm = ég‘;g lr/nn;/‘ﬂ 1 Imp.g.p.m. = 1,201 US.g.p.m.
Impertal U.S. gallons per minute US.g.p.m. 1 US.g.p.m. = 3,785 /min - 1 US.g.p.m. = 0,833 Imp.g.p.m.
1US.g.p.m. = 0,227 m¥h
Technical kilogram metre kgm - 1kgm = 9,807 Nm 1 kgm = 7,233 ft.Ib
TORQUE International Newton metre Nm 1 Nm = 0,102 kgm - 1 Nm =0,7376 ft.lb
Imperial foot pound ft.lb 1 ft.lb = 0,138 kgm 1ftlb=1,358 Nm -
- kilogram metre kgm 1kgm =9,807 J 1kgm = 7,233 ft.Ib
WORK Technical vapour-horsepower hour CVh 1 CVh = 0,736 kWh 1 Nm = 0,986 HPhr.
. Joule J 1J=0,102 kgm _ 1Nm = 10,7376 ft.Ib
gagRGY International kiloWatt hour kWhq KWWh = 1,36 CVh 1 Nm = 07376 ft bb
Imnerial foot pound ft.lb 1ft.lb=0,138 kgm 1ftlb=0,358 Nm _
p Horsepower hour HPhr. 1HPhr.=1,014 CVh 1 HPhr. = 0,746 KWh
Technical Horse power HP 1HP =0,736 kW 1THP=736W -
POWER
. Watt W 1W=0,00136 Hp
International KiloWatt KW 1 kW = 1,36 Hp 1 KW = 1,000 W -
f stokes 18t 1St=1cm%s 1St =0.0001 m%/s 1St =0.00107 ft%/s
KINETIC Technical centistokes 165t 1¢5t=0,015t
International m?/s m2/s 1 m?s =10.000 St 1 m2/s =10.000 cm?/s 1m?/s =10.764 ft/s
VISCOSITY
Imperial square foot per ft2/s 11125 = 929 St 11t2/s = 0.0929 m2/s -
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS

GENERAL INFORMATION
FUNDAMENTAL TERMS USED IN PUMPS

The following is a list of fundamental terms used in pumps and an explanation of their meanings. Their knowledge is necessary in order to discuss
hydraulic pumps. All measurements are given in Technical units. Reference should be made to the chart for their international and Anglo-Saxon
equivalents.

HEAD

Head means height, difference in level, gradient. For example if a pump has a flow of Q litres per second and a head of 30 metres, it means that it is
capable of raising Q litres of liquid by 30 metres every second (therefore achieving a 30 metre gradient). For each given pump, the head is determined by
its construction, such as the external diameter of the impeller and the speed of rotation, but it is not affected by the pumped liquid. This means that the
pump as such can raise by 30 metres Q litres per second of water, petrol, mercury, etc.; the only difference in the three cases will be the power of the
motor required.

SPECIFIC WEIGHT OF A LIQUID OR FLUID
The specific weight of a liquid or fluid is the weight per unit volume of the liquid/fluid. Specific weight is usually measured in kg/dm3 or kg/l,
remembering that 1 dm3 equals 1 litre.

PRESSURE

Pressure means weight per unit of area (e.g. kg/cm2), and it should not be confused with head. In the case of liquids, the pressure that the liquid exerts
on a surface is given by the product of the head (or height) of the liquid, multiplied by its specific weight. For this reason, the column of several km of air
on the earth's surface produces at sea level a pressure of about 1kg/cm?2 (equal to approx. 1 atmosphere). If the same column were of water rather than
air, the pressure would be some 700 to 800 times greater, due to the fact that water has a specific weight approximately 700-800 times greater than
that of air.

Bearing in mind that a column of water 10 m high is equivalent to approx. 1 kg/cm2, if we placed a manometer on the delivery of the pump, the following
pressure increases would be measured:

a) with petrol (specific weight 0,7 kg/dm3) =00,7 x 0,001 x 30 x 100 = 2,1 kg/cm?
b) with water (specific weight 1,0 kg/dm3) =00,1x0,001 x 30 x 100 = 3,0 kg/cm?
c) with mercury (specific weight 13,6 kg/dm3) =13,6 x 0,001 x 30 x 100 = 40,8 kg/cm?
FLOW

Flow means the quantity of liquid or fluid that passes through a point, such as the delivery outlet of a pump, or a cross section of a pipe, in the set unit of
time.

This can be measured in litres per minute (I/min), litres per second (I/s), cubic metres per hour (m3/h) etc.

It should be noted that there is a perfect analogy between the flow of water through a pipe and the flow of electricity through a wire. It is sufficient
to remember that hydraulic head is equivalent to electrical potential or voltage, and hydraulic flow is equivalent to electric current or amperes in
electrotechnics. Even their behaviour is the same. Just as a thin wire restricts the flow of electricity more than one with a larger section, in the same way,
a pipe of a smaller diameter offers a greater resistance to the flow of a liquid than one of a larger one. Just as the passage of electric current through the
wire to a cable needs a voltage difference, in the same way, the flow of a liquid or fluid through a pipe needs a certain head.

There will never be a movement of liquid between two points of a perfectly horizontal pipe, and with the liquid at the same head in both points. This is
due to the fact that, in the same way as the cable exerts a certain resistance to the passage of the electric current (electric resistance), the pipe also
exerts a certain resistance to the passage of the fluid, the extent of which depends on the quality of the pipe (material, shape, presence of scale) and its
section, and therefore the speed at which the fluid runs through the pipe. This resistance is called head loss.

HEAD LOSS

Head loss is that part of the head, possessed by the liquid, which is lost when passing through a pipe, a valve, a filter, etc. This loss cannot be recovered,
as it is lost due to friction. Going back to the analogy between electrical and hydraulic phenomena, just as the losses in a cable increase in proportion
with the current, so head losses are proportionally greater as the speed of the liquid increases. This means that the more the flow is restricted by scaled
pipes, clogged filters, partially closed valves etc. the greater the head loss will be.

PUMP
A pump is @ machine used to give a certain head to a liquid that passes through it. The head can be used to raise the liquid to a higher level, or to make
it flow inside a pipe, or even in the open air, so that it covers a certain distance. The characteristics of a pump are:

a) Flow  (the quantity of liquid that is moved through the pump in a unit of time)
b) Head (that is the height at which the pump is capable lifting the flow)

Based on the existing relationship between the flow and the head, it is possible to have:
a) Pumps with small flow and large head (piston pumps, rotary pumps, small centrifugal pumps).

b) Pumps with medium flow and medium head (centrifugal pumps in general).
¢) Pumps with large flow and small head (helico-centrifugal pumps, propeller pumps).
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS

Centrifugal pumps, helico-centrifugal pumps and propeller pumps have a rotary motion and their speed is universally measured in revolutions per minute
(rpm). With these machines operating at a given speed, for each given value of flow, there is only one value of head. This means that in order to increase
or decrease the performance of these types of pumps, the operating speed must be varied accordingly. Basically, the liquid passing through the pump is
supplied with energy that is related to the head and the speed of the liquid itself. This energy supplied within the unit of time is known as delivered power.

DELIVERED POWER

The delivered power is the power delivered by the pump to the liquid. The value of this delivered power depends on three factors: flow, head, and specific
weight of the pumped liquid. The higher these three factors, the higher is the power delivered by the pump. For example, a pump delivering petrol does
less work than when delivering sulphuric acid, because the specific weights of the two liquids are different.

In order to pump a liquid, a pump must be driven by a motor. In the vast majority of cases, this is either an electric, or an internal combustion motor.
Electric motors use electric power, while internal combustion motors (engines) use oil or oil derivative fuels. The power that the pump needs in order to
operate is called absorbed power.

DELIVERED POWER CALCULATION

Delivered power is normally expressed in kW or HP, indicating with:
Q = the flow

H = the head in metres of the column of liquid (m.c.l.)

y = the specific weight of the liquid

The delivered power (P3) is calculated using one of the following equations:
y (kg/dm3) x Q (I/s) x H (m.c.l.)

P3 = & in HP
P3 y (kg/dm3) x Q (m3/h) x H (m.c.l.) in HP
270
P3 = y (kg/dm3) x Q (I/s) x H (m.c.l.) in KW
102

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

P3 = 2500 in HP
p3 _ y (kg/dm3) x Q (m3/h) x H (m.c.l.) in KW
367

_ y (kg/dm3) x Q (I/min) x H (m.c.l.) .
P3 = 6120 in kW
ABSORBED POWER

Absorbed power is the power that the pump absorbs from the motor, to give to the liquid the delivered power discussed above.

Not all the absorbed power becomes delivered power, as some power is lost through friction, and even more within the pump itself, due to hydraulic
losses. It is therefore clear that the delivered power is always less than the absorbed power, and the relation between the two is a number always lower
than 1. This number is known as the efficiency.

YIELD

The efficiency is obtained by dividing the delivered power by the absorbed power, and is normally expressed as a percentage. For example, an efficiency
of 75 % of a pump indicates that only 75 % of the absorbed power is converted into delivered power, with the remaining 25 % being lost due to friction.
Therefore, the higher the efficiency of a pump, the smaller the portion of absorbed power being lost. If one then considers that the cost of energy relates
to the absorbed power, it immediately becomes apparent just how important efficiency is. If we compare two pumps with the same 1 HP delivered power,
but with an efficiency of 50 % for the first, and 60 % for the second, we can assume that the first one will need 2 HP to supply 1, while the second will
only need 1,67 HP to achieve the same result. This means that the efficiency of a pump expresses, better than any other parameter, the quality of the
pump and the related savings in terms of operating costs.

CALCULATION OF POWER OUTPUTS

P1: is the power absorbed by the motor in kW (generally indicated by the wattmeter).

P2: the power delivered by the motor in kW. This is measured at the brake (it basically is the power absorbed by the pump).
P3: the power delivered by the pump in kW.

Power output of the motor n = P2

P4
Power output of the motor n = P:

Ps
Power output of the motor 1 =p,
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS

THE HEAD OF A PUMP AND ITS MEASUREMENT

The head of a pump is always the differential head, or that given by the pump itself. This is generally expressed in metres. In order to ascertain the head
of a surface pump, during its operation it is necessary to measure the value of the head both at the suction and at the delivery of the pump itself, making
sure that the readings are taken at the same level, which is called the reference plane. Two cases are possible, depending on installation:

1) the value of the head at the suction is negative (i.e. below zero shown on the manometer): in this case, the level of the liquid collected is lower than
the level of the suction inlet.

2) the value of the head at the suction is positive (i.e. above zero shown on the manometer) in this case, the level of the liquid collected is higher than the
level of the suction inlet (flooded suction).

In the first case the head of the pump is given by the sum of the two readings, while in the second it is given by subtracting the value of the head at the
suction inlet from the value at the delivery outlet.

Finally, it is necessary to make sure that the readings at the suction and the delivery have been taken from apertures of the same diameter, so that they
are not distorted by a difference in the speed of the liquid at the point of measurement. Any correction is made by calculating the dynamic head, or that
part of the head linked with the speed of the liquid, which means that part of the head that the liquid possesses at the measuring section, due to the fact
that it is moving. The dynamic head Hd, expressed in metres, is calculated using the following formula:

__v
Hd = 2g

where: v = speed of the fluid at the measuring point, given in m/s

g = acceleration of gravity (9,81), expressed in m/s?
29 =2x9,81 =19,62 m/s2

The correction of the head is given by the difference between the dynamic head at the delivery, and the dynamic head at the suction. It is therefore clear
that if the readings upstream and downstream the pump have been taken on pipes of the same diameter, and therefore with the liquid flowing at the
same speed, the correction is zero.

To find the head of submersible impeller pumps, it is sufficient, during operation, to measure the head at
the delivery port. In this case, the head of the pump is then given by adding the value read to the dynamic head (at the delivery outlet),
and to the difference in level between the free surface of the liquid collected and the manometer.

VARIATION IN PUMP HEAD IN RELATION TO SPEED VARIATION
The performance of a pump is directly connected to its speed in rpm (n). Providing that there is no cavitation, the law of similarity may be used, which is
expressed as follows:

2 3
n n n
Q= Qx — Hx=Hx(x) Pz-x:PzX(nx)

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

Hx = the value of the head is 4 times higher

P2-x = the value of the absorbed power is 8 times higher

Q-H-P2 are the values at speed n
Qx - Hx - P2-x are the values at speed nx.
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS

PRACTICAL NOTES ON NPSH

NPSH stands for Net Positive Suction Head.

The physical meaning of this expression is the absolute pressure that must exist at the suction port of the pump in order to pump the liquid without
causing cavitation.

This can occur when the absolute pressure falls to values likely to allow the formation of vapour bubbles within the fluid, causing the pump to work with
reduced head.

Therefore, NPSH can also be seen as the pressure required to compensate load losses in the path between the suction port and the point with the lowest
pressure of the impeller.

All this demonstrates the importance of checking that the pump is not producing cavitation, as in addition to creating high noise similar to metal
hammering, cavitation will also quickly damage the impeller.

A special formula associates the NPSH value required by the pump with the conditions of the system and with the type of liquid, allowing to calculate the
minimum pressure required at the suction, and consequently to determine the position in which to locate the pump in relation to the free surface of the
liquid to be pumped.

The general NPSH formula is:

NPSH = Z1 + (Mxm)-m
Y

71 = NPSH - (Mx10)+Hr
Y

where:

/1 = the difference in level (in m) between the axis of the pump and the free surface of the liquid to be pumped.

p1 = the possible pressure (in kg/cm2) on the surface of the liquid in the tank from which it is collected. If the liquid is collected from an open tank and
the surface of the liquid is in contact with the atmosphere, p1 will be equal to 0.

pb = atmospheric pressure (in kg/cm?2) at the site of installation.

pv = the vapour tension (in kg/cm?2) of the liquid at pumping temperature.

y = the specific weight (in kg/dm?2) of the liquid at pumping temperature.

10 = conversion factor of the units of measure used.

Hr = head loss (in m) in the suction pipework.

To give a practical example, the diagram below is of a system (see the Figure) for a centrifugal pump, for which a flow rate Q of 235 I/min is required,
under four different conditions.

I e
CURVE @ 2°
e N
[
N [
/\ »
'S
£
&
«r
13 ml PIPE @ 2*
. WATER LEVEL 1 FOOT VALVE @ 2°
° = CURVE @ 2*
- 1 CENTRIFUGAL PUMP
a2
VALVE @ 2°
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS
CALCULATION OF THE HEAD LOSS AT THE SUCTION (Hr)
Flow rate :Q=235/min = 0,00392 m%/s
Cross section area of the pipe :S=19,6 cm?> = 0,00196 m?
Velocity of the water in the pipe V= Q/S 000392 _ 2 mes
0.00196

The head losses (see table 1 & 2) are:
- 2" foot valve =0,610m

- Curve (assume d - 1) =0,058 m

- Suction piping (10 m+3m) =1,370m

- Total loss at the suction =2,040m

Let's now consider the four different conditions, notwithstanding the Hr head losses, and assuming an NPSH for the pump equal to 3,25 m, at the flow
rate being considered. The atmospheric pressure pb can be read from the diagram, the vapour tension pv and the specific weight can be found on table
3.

15t case: system at sea level and water at 20 °C.

325=271+ (w X 10) -2,04
0.9982

71=325- (w X 10) +2,04=- 4,82
0.9982

Which means that the pump, for the flow rate being considered, can collect water at 20° from a maximum depth of 4,82 m. It must be noted that a for
flow rate greater than 235 I/min, when increasing the value of the NPHS of the pump and the head loss at the suction, the maximum suction depth will
be less 4,82m. The opposite happens for flow rates lower than 235 I/min. From this, it follows that in order to bring the pump back to regular operation,
it is often sufficient to partially close the delivery valve and reduce the flow rate.

2" case: system at sea level and water at 60 °C.

395=71 + (w X 10) -2,04
0.9831

71=325- (M X 10) +2,04=-315
0.9831

Which means that the pump, for the flow rate being considered, can collect water at 60° from a maximum depth of 3,15 m.

3" case: system at sea level and water at 90°C.

32571+ (M X 10) 2,04
0.9653

71=325- (M x10) +2,04=-1,99
0.9653

Which means that the free surface of the water at 90 °C for the flow rate considered must be 1,99 metres higher than the axis of the pump.

4™ case: system at 1500 m above sea level and water at 50 °C.

325=21+ (—0'860 “0.1258 10) -2,04
0.9880

71=3,25- (w x 10) +2,04=-2,14
0.9880

Which means that the pump, for the flow rate being considered, in a system at 1500 metres above sea level can collect water at 50 °C from a maximum
depth of 2,14 metres.

Note: it's always wise to include a safety margin (0,5m for cold water) to allow for errors and unforeseen variations in the estimated values. Such a
margin is even more important with liquids near boiling point, as small temperature changes can produce large differences in operating conditions. For
example, in case 3, if the temperature of the water were at any time to reach 95°C, instead of 90 °C, the necessary pump suction pressure would no
longer be 1,99 metres, but would increase from 1,99 metres to 3,51 metres.
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS
NOTES ON THE MOTORS OF ELECTRIC PUMPS
INDEX OF SYMBOLS USED

P+ : POWER ABSORBED BY THE MOTOR IN KW.

P> : POWER DELIVERED BY THE MOTOR IN KW OR HP.

V ~ = AC POWER INPUT VOLTAGE AT THE MAINS.

Hz = FREQUENCY IN CYCLES PER SECOND OF THE POWER INPUT VOLTAGE.

1 = CURRENT ABSORBED BY THE MOTOR IN AMPERES.

COS( = POWER FACTOR.

n"™" = SPEED OF ROTATION IN RPM.

M = O0UTPUT POWER (RELATION BETWEEN DEVELOPED POWER AND ABSORBED POWER P2/P1).

P =NUMBER OF POLES OF THE MOTOR.

Cn = NOMINAL TORQUE OF THE MOTOR.
NO-LOAD SPEED OF ROTATION
The no-load speed of single-phase and three-phase electric induction motors is given by the formula:
i = 120 x Hz

p
No-load speed of rotation n"™
FREQUENCY Hz 2 POLES 4 POLES
50 3000 1500
60 3600 1800

The full-load speed is 2 to 7 % lower than the no-load speed (2 to 7 % sliding).

CURRENT ABSORBED
Single-phase: T = —— 000 X P2 (kW) ol = 736 x P2 (HP)

V X cosp xm V X COSp X 1
Three-phase: I = 1000 x P2 (kW) orl= 736 x P2 (HP)

1. 73 xV x cosp xn 1.73 x V X Cosp X
ABSORBED POWER
Single-phase: P+ (kW) = — /X 1Xcosp
1000

1. 73 x V x Ix cosg

Three-phase: P+ (kW) = 1000

POWER DELIVERED AT THE MOTOR AXIS

Single-phase: P2 (kW) = —Y X1XCOSXM — yrp, (ypy= VY XIXCOSpxm_
1000 736
Three-phase: P2 (kW) = 1,73xVxIxcosexn .p, (HP) = 1,73 x V xIx cosp X n
1000 736
YIELD
= Pe (kW)
P1 (KW)
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS

POWER FACTOR

P2 (kW) x 1000 o cose = P+ (kW) x 1000
VxIxn HOOSP = VxI

P2 (kW) x 1000 o cose = P+ (kW) x 1000
1,73xVx1Ix1 HEOSP = 1,73xVxI

Single-phase: cosg =

Three-phase: cosg =

TORQUE FACTOR

P2 (kW) x 1000
1.027 xn"™

Cne _ P2(HP)x 736
1.027 xn"™
702 x HP

Cn= g in decaNewtonmetres

Cn= in kgm

in kgm

RELATIONSHIP BETWEEN KW AND HP

HP

1 HP =0,736 kW 1 kW =1,36 HP
1.36

= kW kW x 1,36 = HP

STARTING CURRENT (ISP)
The starting current ( at switch on) of a motor is 4 to 8 times greater than the nominal current, depending on the power of the motor.
Isp=Inx4+8

DETAILS ON CAPACITORS
The approximate current absorbed by a capacitor is: ¢
= 6,28xFxCxV °

=~ 1,000,000 T
Where:
| = current in Amps absorbed by the capacitor. /L - _/L
F = frequency in Hz of the applied voltage.
C = capacity of capacitor pF.
V = applied voltage.
Example: H } FUSES
The current absorbed by a 14 pF capacitor connected Vv
to a 220 Volt - 50 Hz power input is: ; 5

6,28 x50 x 14 x220 _

I= 1,000,000 = 0,96 Amperes A

The approximate capacity of a capacitor is determined by:

c=—_ 1 x1000000
6,28 x FxV

Example
The capacity of a capacitor absorbing 1,4 Amps |_| I’ CAPACITOR

connected to a 220 Volt - 50 Hz power input is:
C=— 1% 41,000,000 = 20,2 yF
6,28 x 50 x 220

STAR-DELTA START-UP
The normally delta A connected motor is connected to the network using a star type connection. The current and the starting torque are both reduced to
1/3 of the value they would be if delta A connected.

PROTECTION
It is recommended that motors are connected to the power input network using appropriate three-fuse thermal magnetic circuit breakers, or in any case
circuit breakers complying with current local regulations.
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS

HEAD LOSS

In centimetres of column water for each metre of straight pipe

v (] PIPE DIAMETER IN mm.
h 20 | 25 | 30 | 40 | 50 | 65 | 8 | 100 | 125 | 150 | 175 | 200 | 250 | 300 | 350 | 400 | 450 | 500
Q 94 14.7 212 377 59.0 115 151 235 369 530 723 940 1480 | 2120 | 2880 | 3770 | 4780 | 5890
05 h 24 19 15 1.0 08 0.56 0.46 0.36 0.28 0.23 019 0.16 013 | 0105 | 0.089 | 0076 | 0.067 | 0.06
Q 113 17.7 254 453 707 138 181 282 442 636 887 1130 | 1770 | 2540 | 3460 | 4520 | 5730 | 7060
08 h 33 26 21 15 112 078 0.65 05 0.39 0.32 027 0.23 0.18 0.15 0.12 0.11 009 | 0.086
Q 132 20.6 29.7 52.9 82.5 161 21 329 516 742 1010 | 1316 | 2070 | 2960 | 4040 | 5270 | 6690 | 8250
o7 h 44 34 27 1.9 15 1.0 0.86 067 052 043 0.36 0.31 024 02 0.17 0.15 0.13 0.12
Q 16.06 | 236 339 60.4 94.5 184 24 317 590 848 1156 | 1505 | 2360 | 3390 | 4620 | 6030 | 7650 | 9420
08 h 56 43 34 25 1.9 1.3 1.1 0.86 0.67 0.55 0.46 04 0.31 0.26 0.22 0.19 0.17 0.15
Q 1695 | 265 38.2 68.0 | 106.0 207 212 423 664 965 1300 | 1695 | 2660 | 3810 | 5200 | 6780 | 8600 | 10600
09 h 6.9 53 43 3.0 24 17 14 11 0.84 0.69 0.58 05 0.39 0.32 0.27 0.24 0.21 0.19
Q 18.8 295 424 785 | 177 230 302 47 737 1060 | 1445 | 1880 | 2950 | 4230 | 5770 | 7530 | 9650 | 11770
10 h 8.3 6.4 5.1 3.7 29 21 17 13 10 0.84 0.71 0.61 0.48 04 0.34 0.29 0.26 0.23
Q 20.7 32.4 46.6 830 | 1295 262 332 518 81 1165 | 1585 | 2070 | 3250 | 4650 | 6350 | 8290 | 10500 | 12950
M h 99 76 6.2 44 34 24 20 16 12 10 0.8 074 0.58 0.48 04 0.35 0.31 0.28
12 Q 22.6 36.4 50.9 90.6 | 141.0 216 362 565 885 1272 | 1730 | 2260 | 3550 | 5080 | 6930 | 9040 | 11450 | 14140
h 1.7 9.0 72 52 40 29 24 19 15 12 10 0.87 0.69 0.56 0.48 0.42 0.37 0.32
13 Q 245 38.3 56.0 9.0 | 1530 299 392 612 960 1378 | 1875 | 2450 | 3840 | 5500 | 7500 | 9800 | 12400 | 15320
h 135 10.4 8.4 6.0 47 33 28 22 17 14 115 1.0 08 0.66 0.56 0.49 043 0.38
Q 2635 | 413 593 | 1065 | 1650 302 422 660 1032 | 1473 | 2020 | 2635 | 4140 | 5920 | 8090 | 10530 | 13370 | 16500
1'4 h 154 1.9 96 6.9 54 38 32 25 20 16 13 117 092 076 064 0.56 05 0.44
15 Q 2825 | 442 636 | 1130 | 1765 345 452 707 1106 | 1590 | 2165 | 2825 | 4430 | 6350 | 8660 | 11300 | 14320 | 17680
h 174 135 10.9 78 6.1 44 36 28 2.25 1.82 15 1.34 1.06 0.87 074 0.64 0.67 051
16 Q 30.1 471 678 | 121.0 | 1885 368 483 753 1180 | 1695 | 2310 | 3010 | 4730 | 6770 | 9240 | 12085 | 5015270 | 18850
h 19.6 15.3 12.4 89 6.9 49 41 32 2.55 2.05 17 1.53 118 0.99 0.84 0.72 0.64 0.58
Q 320 50.1 720 | 1280 | 2000 392 513 800 12563 | 1802 | 2455 | 3200 | 5020 | 7190 | 9820 | 12800 | 16230 | 20030
1 h 219 17.2 139 10.0 78 54 46 36 2.85 23 1.95 17 1.33 m 0.94 0.81 0.73 0.65
18 Q 339 53.0 763 | 1360 | 2120 415 543 848 1327 | 1906 | 2600 | 3390 | 5320 | 7610 | 10380 | 13560 | 17200 | 21200
h 24.2 191 15.4 11 87 6.0 51 40 315 26 22 19 148 124 1.05 091 0.81 073
19 Q 358 56.0 80.5 | 1435 | 2240 438 573 895 1400 | 2015 | 2740 | 3580 | 5610 | 8040 | 10960 | 14300 | 18150 | 22400
h 26.8 21.0 17.0 12.3 96 6.8 56 44 3.45 2.85 245 2.1 1.64 1.38 117 1.01 09 0.81
Q 3n.7 59.0 848 | 1510 | 2365 461 603 943 1475 | 2120 | 2885 | 3765 | 5910 | 8460 | 11540 | 15060 | 19100 | 23570
20 h 29.6 230 18.6 134 10.5 75 6.2 49 38 317 27 2.33 1 1.52 1.3 112 0.99 0.89
21 Q 39.5 62.0 89.0 | 1585 | 2475 484 633 990 1548 225 3030 | 3995 | 6200 | 8890 | 12100 | 15810 | 20050 | 24750
h 322 261 204 148 115 8.2 6.8 54 4.2 35 2.95 2.95 20 1.68 143 122 1.08 0.98
22 Q 45 64.9 932 | 1760 | 259.0 507 663 1036 | 1620 | 2330 | 3175 | 4145 | 6500 | 9300 | 12700 | 16570 | 21000 | 25930
h 36.0 213 22.3 16.2 125 9.1 74 59 46 3.85 3.25 28 22 1.85 1.56 1.34 118 1.08
23 Q 433 67.9 975 | 1735 | 271.0 530 694 1082 | 1695 | 2440 | 3320 | 4330 | 6800 | 9730 | 13270 | 17310 | 21950 | 27100
h 38.0 29.7 24.2 17.7 136 9.8 8.1 6.4 50 415 35 3.05 24 2.03 1.7 1.46 128 118
Q 452 708 | 1015 | 1810 | 2825 563 724 1130 | 1770 | 2545 | 3460 | 4520 | 7090 | 10140 | 13850 | 18090 | 22900 | 28300
2 h 421 321 26.2 19.1 147 10.6 8.8 6.9 545 455 38 33 2.62 2.21 1.85 1.58 1.38 1.28
25 Q 471 737 | 1058 | 1890 | 2945 576 755 178 | 1843 | 2650 | 3610 | 4710 | 7390 | 10570 | 14420 | 18820 | 23880 | 29450
h 450 347 28.3 205 16.0 114 9.6 75 5.9 49 41 3.8 2.84 24 20 17 15 14
26 Q 49.0 766 | 1100 | 1960 | 306.0 599 785 1226 | 1916 | 2755 | 3755 | 4900 | 7680 | 11000 | 15000 | 19590 | 24820 | 30630
h 483 373 304 22.2 17.2 12.3 10.4 8.1 6.35 525 44 3.85 3.07 2.59 217 1.84 1.62 1.51
27 Q 50.9 796 | 1143 | 2040 | 3180 622 815 1271 1990 | 2860 | 3900 | 5090 | 7980 | 111410 | 15500 | 20340 | 25800 | 31820
h 517 400 325 238 185 132 1.2 8.7 6.8 5.65 475 415 33 278 2.34 1.98 1.74 1.62
28 Q 52.7 826 | 1185 | 2115 | 3300 645 845 1320 | 2060 | 2970 | 4040 | 5280 | 8270 | 11830 | 16160 | 21090 | 26730 | 33000
h 552 25 348 265 19.9 140 12.0 9.3 7.35 6.05 510 445 3.56 2.98 2.51 213 1.88 174
29 Q 54.6 855 | 1230 | 2190 | 3420 668 875 1365 | 2140 | 3075 | 4190 | 5460 | 8560 | 12250 | 16730 | 21480 | 27700 | 34200
h 58.7 451 371 271 213 15.2 128 10.0 7.85 6.45 55 475 3.82 3.18 27 23 2.03 1.87
Q 56.5 885 | 127.0 | 2265 | 3540 691 905 1414 | 2210 | 3180 | 4330 | 5650 | 8850 | 12690 | 17310 | 22600 | 28650 | 35350
30 h 629 479 39.6 28.8 22.6 16.3 136 10.7 8.4 69 59 5.1 4.1 34 29 25 22 20

DAB PUMPS reserves the right to make modifications without notice.
WATERCTECHNOLOGY

318

=
[=]
—
L
[-.
o
<<
|
<<
=
=
X
o
wl
=




TECHNICAL APPENDIX

CENTRIFUGAL PUMPS
HEAD LOSS

in cm of column of water in bends, gate valves, and foot valves

- SHARP EDGED BENDS NORMAL BENDS Q
= | =
= . = 5
E v \\® E sy 2|E
=
= 1 = = £ =&
B —_— g o == o
= [ = =2 g
S S |8
S 2|3
= a=30° | a=40° | 0=60° | a=80° | a=90° |-& _g 4L o6 Rl =
- - - - - R = 0,4 R = 0,6 R = 0,8 R =1l R = 1,5 =
0,10 003 0,04 0,05 007 008 007 008 0,01 0,0155 0027 003 | 30 0 | 00
0,15 0,06 073 01 014 047 0016 0019 0024 0033 0,06 0033 | 3 3| 012
02 0,11 013 0,18 026 031 0028 0033 0,04 0,059 0,11 0058 | 3 3| 02
025 017 021 028 04 048 0044 0052 0,063 0,091 017 009 | 31 | 0
03 025 03 041 06 07 0,063 0074 009 013 025 013 | 3 3| 046
0,35 033 04 054 08 093 0085 0,10 012 0,18 033 018 | 3t 3| 0g
014 043 052 071 10 12 0,11 013 0,16 023 043 023 | 3| 08
05 067 081 11 16 19 0,18 021 026 037 067 037 | 33 2 | 12
06 097 12 16 23 28 025 029 036 052 097 0% | 2 | 18
07 1% 165 22 32 39 0,34 040 048 070 1% 07 | 2 25
08 17 21 28 40 48 045 053 0,64 093 17 095 | 36 8 | 33
09 22 27 6 52 62 057 067 082 118 22 12 | W U |42
10 27 33 45 64 76 07 082 10 145 27 145 | 38 % | 51
15 60 73 100 140 170 16 19 23 33 60 33 | 4 0 | 115
20 110 140 180 20 310 28 33 40 58 110 58 | 61 8 | 204
25 170 210 20 400 480 44 52 63 9/ 170 9/ 78 5 | 320
30 25,0 300 40 600 700 63 74 90 130 20 130 | 100 | 71 | 460
35 330 400 55,0 780 9.0 85 100 120 180 330 180 | 123 | 8 | 620
40 430 520 700 1000 1200 110 130 160 230 120 230 | 150 | 100 | 820
45 55,0 67,0 90,0 1300 1600 140 210 2%, 370 5,0 370 | 190 | 120 | 1030
50 67,0 82,0 1100 1600 1900 180 290 3,0 520 67,0 520 | 20 | 10 | 1o70

Q = flow rate in I/min

v = velocity of water in metres per second

d = diameter of pipes in m metres

h = head loss in cm of water column for each metre of pipework, calculated according to the Lang formula:

h=>\x%x: A = 0,02 + 00018
9 \/vxd

The only loss in bends is that due to the contraction of the liquid stream when changing direction (the development of the curves must therefore be
included in the length of the pipework); the head loss for gate valves has been determined through technical tests.

The head loss for gate valves and normal bends is equal to that of 5 m of straight pipework, while that of non-return valves is equal to 15 m.

The values given are for pipes with a completely smooth internal surface. In case of rough or scaled pipes, allowances must be made accordingly.
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS
VAPOUR TENSION AND SPECIFIC WEIGHT OF WATER AS A FUNCTION OF TEMPERATURE

t pv Y t pv Y t pv Y t pv Y
°C kg/cm? kg/dm? °C kg/cm? kg/dm? °C kg/cm? kg/dm? °C kg/cm? kg/dm?
00 0.0062 0.9998 4 0.793 0.9917 082 0.5234 0.9705 170 008.076 0.8973
01 0.0067 0.9999 I 0.836 0.9913 083 0.5447 0.9698 175 009.101 0.8920
02 0.0072 0.9999 43 0.0881 0.9909 084 0.5667 0.9693 180 010.225 0.8869
03 0.0077 1.0000 4 0.0928 0.9905 085 0.5897 0.9687 185 011.456 0.8814
04 0.0083 10000 45 0.0977 0.9900 086 06129 0.9680 190 012.800 0.8760
05 0.0089 1.0000 4% 0.1028 0.9898 087 0.6372 0.9673 195 014.265 0.8703
06 0.0095 0,999 a7 0.1082 0.9883 088 0.6623 0.9667 200 015.857 0.8646
07 0.0102 0.9999 48 0.1138 0.9889 089 0.6882 0.9659 205 017.858 0.8587
08 0.0109 0.9998 49 0.1197 0.9885 090 0.7149 0.9653 210 019.456 08528
09 0.0117 0.9997 50 0.1258 0.9880 091 0.7425 0.9646 215 021.477 0.8465
10 0.0125 0,999 51 0.1322 0.9876 092 0.7710 0.9640 220 023,659 0.8403
11 0.0134 0.9995 5 0.1388 0.9871 093 0.8004 0.9632 225 026,007 0.8339
12 0.0143 0.9994 53 0.1457 0.9866 094 0.8307 0.9625 230 028.531 0.8272
13 0.0153 0.9993 54 0.1530 0.9861 095 0.8619 0.9619 235 031.239 0.8206
14 0.0163 0.9992 55 0.1605 0.9857 096 0.8942 0.9611 240 034.140 0.8136
15 0.0174 0.9990 5 0.1683 0.9852 097 0.9271 0.9604 245 037.244 0.8064
16 0.0185 0.9989 57 0.1765 0.9847 098 0.9616 0,959 250 040.560 0.7992
17 0.0197 0.9987 58 0.1850 0.9842 099 0.9969 0.9590 255 044,100 07918
18 0.0210 0.9985 59 0.1939 0.9836 100 1.0032 0.9583 260 047.870 0.7840
19 0.0224 0.9984 60 0.2031 0.9831 102 11002 0.9568 265 051.880 0.7759
20 0.0238 0.9982 61 02127 09826 104 11898 0.9554 270 056.140 07678
2 0.0253 0.9979 62 0.2207 0.9821 106 1.2751 0.9540 275 060.660 0.7593
2 0.0269 0.9977 63 0.2330 0.9816 108 16354 0.9525 280 065.460 0.7506
2 0.0286 0.9974 64 0.2438 0.9810 110 14609 0.9510 285 070.540 0.7416
% 0.0304 0.9972 65 0.2550 0.9804 112 15618 0.9495 290 075.920 07323
2% 0.0323 0.9970 66 0.2666 0.9800 114 16684 0.9479 286 081,600 0.7227
% 0.0343 0.9966 67 0.2787 0.9794 116 17809 0.9464 300 087.610 0.7214
27 0.0363 0.9964 68 0.2912 0.9788 118 18995 0.9448 305 093.950 0.7017
28 0.0385 0.9961 69 0.3042 0.9782 120 20245 0.9431 310 100640 06906
29 0.0408 0.9957 70 03177 0.9777 122 2.1561 0.9414 315 107.690 06793
30 0.0432 0.9955 7 03317 0.9771 124 2.2947 0.9398 320 115.130 0.6671
3 0.0458 0.9952 7 0.3463 0.9765 126 2.4404 0.9381 325 122.950 0.6540
2 0.0485 0.9949 7 0.3613 0.9759 128 25935 0.9365 330 131.180 06402
3 0.0513 0.9946 74 0.3869 0.9754 130 2.7544 0.9348 335 139.850 0.6257
34 0.0542 0.9942 7 0.3931 0.9748 135 31920 0.9305 340 148.960 0.6093
35 0.0573 0.9939 76 0.4098 0.9742 140 36850 0.9260 345 157540 05910
36 0.0606 0.9934 1 0.4274 09737 145 42370 0.9216 350 168630 05724
37 0.0640 0.9932 78 0.4451 0.9730 150 48540 0.9169 355 179.240 05512
38 0.0675 0.9928 79 0.4637 0.9724 155 55400 09121 360 190.420 05243
39 0.0713 0.9925 80 0.4829 0.9718 160 6.3020 0.9073 365 202.210 0.4926
40 0.0752 0.9921 81 0.5028 09712 165 7.1460 0.9023 370 214,680 0.4484

ATMOSPHERIC PRESSURE AT VARIOUS HEIGHTS

1\
I

08 N

0,7 T
\\
0,6 —

0,5 [ —

0,4

Atmospheric pressure in atmospheres

1000 2000 3000 4000 5000 6000 7000 8000 9000

Altitude above sea level in metres
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS

FLOW RATE OF WATER FROM NOZZLES AND FIRE HOSES IN I/s AS A FUNCTION OF THE
PRESSURE MEASURED UPSTREAM THE NOZZLE, IN METRES OF COLUMN OF WATER.

0 PRESSURE in m.c.w.

NOZZLE IN mm 4 6 8 10 12 14 16 18 20 22 24 26 28
1 0.0068 0.0083 0.009 00107 00118 00127 00136 00144 00152 00159 0.0167 00174 0.018
2 0273 0.0334 0.0386 00432 00473 00511 0.0546 00579 0.0611 0.064 0.0668 0696 00722
3 0614 0.0751 0.0868 0.097 0.1063 0.1148 01228 0.13 0.137 0.144 0.15 0156 0.162
4 0.109 0.133 0.154 0.175 0.189 0.204 0218 0231 0.244 0.255 0.267 0278 0.288
5 1171 0.209 0.242 0271 0.296 032 0342 0.363 0.383 0401 0419 04336 0453
6 0.246 0301 0348 0.389 0.426 0455 0492 0522 055 0577 0603 0.627 0652
7 0.334 0408 0.472 0527 0578 0625 0.667 0.708 0.747 0.783 0817 0851 0.883
8 0436 0534 0616 0.689 0.755 0815 0871 0925 0975 1022 1067 111 1152
9 0553 0677 0.782 0875 0958 1035 1107 1172 1236 1297 1355 14 1461
10 0.684 0.836 0.966 108 1183 127 1368 1448 1523 16 1672 1742 1.808
11 0.83 1017 1173 1313 1439 1555 166 176 1855 199 203 2117 219%
12 0982 12 1387 155 17 187 1964 208 219 23 24 25 259
13 1154 1412 163 1825 20 216 231 245 258 27 283 294 305
14 1337 1635 189 2113 2313 25 267 2834 299 313 327 341 2538
15 1535 188 217 2417 266 287 307 325 343 36 376 391 406
16 1742 2132 2464 27571 302 326 3486 37 39 408 427 445 462
17 197 2413 2787 3119 3417 3686 3947 418 44 462 483 58025 521
18 221 2703 3125 3499 383 413 44 468 494 518 542 564 585
2 273 334 386 432 473 511 5.46 5.78 6.11 6.4 678 6.9 723
2 3208 404 466 522 5.72 6.17 6.75 70 748 774 8.07 84 838
% 4265 522 6.02 6.74 738 787 852 9.04 953 9.99 1042 1085 1125
% 46 564 65 721 797 861 92 976 1028 10.69 127 171 1216
% 536 656 756 846 928 102 107 1136 119 1255 1312 1364 1409
R 6.97 855 985 11.02 12.08 13.05 1393 148 156 167 172 1779 1844
% 8358 1023 118 132 14.45 156 16.7 17.7 18.68 1959 2043 2126 22.09
45 138 16.9 195 2182 239 2584 276 293 309 3239 338 3.2 %5
5 203 2.2 285 326 357 386 42 440 46.1 483 505 526 545
65 285 348 402 450 493 534 56.9 605 636 66.6 69.7 726 754
75 383 469 542 60.6 66.4 7 766 81.4 856 90.0 939 077 1014
8 194 605 69.7 770 855 924 9.7 1047 1103 1157 1210 1250 1305
% 615 754 87.0 97.4 1065 1152 1230 1305 1376 1433 1508 15700 1628
0 PRESSURE in m.c.w.

NOZZLE IN mm 4 6 8 10 12 14 16 18 20 22 24 26 28
1 0.0068 0.0083 0.0096 00107 00118 00127 00136 00144 00152 00159 0.0167 00174 0.018
2 0273 0.0334 0.0386 00432 00473 00511 0.0546 0.0579 00611 0.064 0.0668 0696 00722
3 0614 0.0751 0.0868 0.097 01063 0.1148 01228 013 0.137 0.144 0.15 0156 0.162
4 0.109 0133 0154 0.175 0.189 0.204 0218 0231 0.244 0.255 0.267 0278 0.288
5 1171 0.209 0242 0271 0.296 032 0342 0.363 0383 0401 0419 04336 0.453
6 0.246 0301 0348 0.389 0.426 0455 0492 0522 055 0577 0603 0.627 0652
7 0.334 0408 0.472 0527 0578 0625 0.667 0.708 0.747 0.783 0817 0851 0.883
8 0436 0534 0616 0.689 0755 0815 0.871 0.925 0975 1022 1067 11 1152
9 0553 0677 0.782 0875 0958 1035 1107 1172 1236 1297 1355 141 1461
10 0684 0.836 0.966 108 1183 127 1368 1448 1523 16 1672 1742 1808
11 083 1017 1173 1313 1439 1555 1.66 176 1855 199 203 2117 219
12 0982 12 1387 155 17 187 1964 208 219 23 24 25 259
13 1154 1412 163 1825 20 216 231 245 258 27 283 294 305
14 1337 1635 189 2113 2313 25 267 2.834 2.99 313 327 341 2538
15 153 188 217 2417 266 287 307 325 343 36 376 391 406
16 1742 2132 2064 2757 302 326 3486 37 39 408 427 445 462
17 197 2413 2787 3119 3417 3686 3947 418 40 462 483 58.025 521
18 221 2703 3125 3499 383 413 442 468 494 518 542 564 585
2 273 334 386 432 473 511 546 578 6.11 6.4 6.78 6.9 723
2 3.298 4,04 466 5.2 572 6.17 6.75 70 748 774 8,07 8.4 88
% 4265 52 6.02 6.74 738 787 852 9.04 953 9.99 1042 1085 1125
% 46 564 65 727 797 861 92 9.76 1028 10.69 11.07 1171 1216
% 536 6.56 756 846 928 102 107 1136 119 1255 1312 1364 14,09
R 6.97 855 985 11.02 12.08 1305 1393 148 156 167 17.2 1779 1844
% 8.358 1023 118 132 1445 156 16.7 177 18.68 1959 2043 21.26 2209
45 138 169 195 2182 239 2584 76 293 309 3239 338 352 %5
55 203 2.2 285 326 357 386 412 440 46.1 483 505 526 545
65 285 348 402 450 493 534 569 605 636 66.6 69.7 726 754
75 383 1469 542 60.6 66.4 7 766 81.4 85.6 90.0 939 977 1014
8 194 605 69.7 770 855 04 987 1047 1103 1157 121.0 1250 1305
% 615 754 87.0 97.4 1065 1152 123.0 1305 1376 1433 1508 15700 1628
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS
TABLE OF EQUIVALENT STANDARDS FOR MATERIALS

MATERIAL UNI DIN IS0 AlSI ASTM
X30Cr13 UNI6900/71 X30Cr13 DIN 17440 - ASI 4208 -
X 120513 UNI6900/71 X120rS13 DIN 17440 - AISI 416 -
STEEL X200r13 UNI 6900/71 X20Cr13 DIN 17440 - AlSI 420A S42000A 276
X 10CNiS1809 UNI6900/71 X10CrNiS1809 DIN 17440 XII-17 150 683/XIll AISI 303 S530300A 276
X5CrNi 1810 UNI 6900/71 X5CrNi 1810 DIN 17440 XII-11 150 683/XIll AISI 304 S530400A 276
X100rS17 UNI 6900/71 X10CrS17 DIN 17440 XlIl-84 150 683/XIl AISI 430F -
CAST IRON G20 UNIISO 185 6620 DIN 1691 Grade 20 1S0 R 185 - Class 25A 48
G25 UNIISO 185 GG 25 DIN 1691 Grade 20 1SO R 185 - Class 35 A 48
BRASS G Cuzn38AI 1Fe 1Mni UNI 6138/68 - - - B30  C86550
P CuZn40 Pb2 UNI'5705 P CuZnd0 Pb2 DIN 17660 - - 37740
BRONZE G CuSn12 UNI7013/72 G CuSn12 DIN 17006 CuSn 12180 1338 - B205  C90700

CHART FOR THE SELECTION OF THE POWER INPUT CABLE

IN RELATION TO LENGTH
Voltage 1 x 230V ~ direct start Voltage 3 x 400 V ~ direct start
3 % voltage drop 3 % voltage drop
Ambient temperature 30 °C Ambient temperature 30 °C
In 20 A ~. NTH In ?g X,
A }2 —~ 2 N ~ N s “H A 6 B
14 AN AN N 14 N
12 ‘\ \ T N ]2 .4
! /< g
NN BN :
6 NN ST 1,75 8
\k" \‘“‘?6‘ ' %)An
6 “ K S 6
Ve /b ~9 N
4 %@ 28 N Ay \\
N 4
NN
N
2 N A \\ \ 2 N
0 15 20 30 40 60 80 100 150 200 300 400 10 15 20 30 40 60 80100 150 200 300 400
Length m. Length  m.
EXPLANATION OF PUMP DATA PLATES
No. SERIAL NUMBER -
Q FLOW m/h
H HEAD m
H max MAXIMUM HEAD m
H min MINIMUM HEAD m
- REVOLUTIONS PER MINUTE 1/min -
- ABSORBED POWER kWass AB
WATERCTECHNOLOGY
_ NOM'NAL DEVELOPED POWER HP DAB PUMPS S.p.A. Via Marco Polo, 14 35035 Mestrino (PD) - Italy
| N. TF S1
- VOLTAGE v~
Q m?/h|H m| HP
- FREQUENCY Hz | | =
i I.CL.F ass.
~ CURRENT A Hmax m [Hmin m
- PROTECTION CLASS (EEC) P
imin[IP | He| wF  v~[mADENTALY
1C.L. INSULATION CLASS uF Ve
- CAPACITY AND VOLTAGE OF CAPACITOR uF Ve C € EH[ @)3 @ E
v MAXIMUM IMMERSION m ( : s
Lwa NOISE LEVEL B m-ww
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TECHNICAL APPENDIX

CENTRIFUGAL PUMPS
WIRING DIAGRAMS FOR ELECTRIC MOTORS
SINGLE-PHASE e —
CAPACITOR IR [®:| -III
Auxiliary
Red I Blue
Main 1 ®:| =
S Blue
= | | -
Black Black — —————
MP
Overload protection inside the winding - MEC 63-71 M
VAN (w2 V2 ]
‘ T O
e T
AUXILIARY Ul w1

O
[——— 4
utlh w2 V2 I

Overload protection inside the terminal board - MEC 80 M

5

LINE

THREE-PHASE
3 ~ 230/400 V 3~400AV

@m@w@w Q_0 @W2 UZ@ v,
I TIT

O

W,

Power input line 400V Power input line
230V
TRIANGLE connection STAR connection DELTA connection
U;
U1 Ul
Vi Vi Vi
W, W, W,

Clockwise rotation when viewed from the fan end
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NOTES
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MISTO

Carta da fontl gestite
In manlera responsablle
FSC
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DAB

WATERCTECHNOLOGY

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

&

PUMPS SELECTOR

Jn-line product selection

Lz  DAB PUMPS LTD.
ZIS 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 1279 657 727

l DAB PUMPS B.V.
Brusselstraat 150
B-1702 Groot-Bijgaarden - Belgium
info.belgium@dwtgroup.com
Tel. +32 2 4668353
Fax +322 4669218

mmmm DAB PUMPS B.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 Emo 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, bld G, office 308
127247 Moscow - Russia
info.russia@dwtgroup.com

Tel. +7 495122 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
Hipédromo, Cuauhtémoc 06100
México, D.F.

Tel. +52 556719 0493
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