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Using a Nomograph

General information

If you have read the original Schwing America
publication, Nomographs—A Guide to Usage, you will
notice several changes in this document. Because all of
the power from the truck engine cannot be used for the
concrete pump, the TK number of the engine has no
meaning. Therefore, this section about using
nomographs has been adapted especially for boom
pumps. You can still figure out the TK of the job to do,
but the suitability of the pump has to be determined in a
different manner. To make the pump numbers and job
numbers match, we will use a “Power Factor number,”’
which takes into account the power of the hydraulic
pumps instead of the engine and is easy to use with
cubic yards per hour and PSI instead of cubic meters
per hour and bar.

Concrete pumps are limited in what jobs they can do by
three factors:

e The amount of power available.
e The maximum concrete output available.

* The maximum concrete pressure available.

To estimate the power a pump requires to complete a
particular job and to determine which pump is
appropriate, a nomograph is used.

With a concrete pump that is driven by its own prime
mover, such as a trailer-mounted concrete pump or a
truck-mounted pump with a separate drive engine, the
power rating (in Kw) is shown for the engine or electric
motor. With a truck-mounted pump that uses a PTO
from the truck engine, the power rating reflects the
power output of the hydraulic pumps only. (All the
power from the truck engine is normally not available
to the concrete pump and should not be used for power
calculations.) If you know the required output for the
job, the nomograph will help you calculate the required
pressure. If you know the output and pressure, you can
calculate the power requirement.

The nomograph was developed by extensive trial-and-
error testing and has proven to be accurate to +10% in
nearly all pumping applications. The original
nomographs used “spread measure” of fresh concrete
instead of slump, and the two are not directly
interchangeable. Some approximations are used in
translating the charts from spread measure to slump,

but the £10% accuracy still applies. In all cases, it is
assumed that you will receive fresh, high-quality
concrete on your job and that the concrete will be
plastic enough to flow into the material cylinders. If
you know that the concrete will be hard to feed into the
cylinders, you should adjust the output requirement to
compensate for incomplete filling. For example, if you
will need 50 cubic yards per hour into the form but the
concrete is so stiff that it will fill the cylinders only
80%, you should multiply the required output by 1.25
(1+80%).

The nomograph is divided into four quadrants (Figure

1.
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Figure 1
Quadrants

The upper left quadrant is the beginning and end point
of the graph and shows maximum output, pressure, and
power for a specific machine. The upper right quadrant
accounts for the relationship between concrete output
and pipeline diameters. The lower right quadrant
accounts for the resistance to flow of the entire pipeline
system. The lower left quadrant accounts for the
pumpability of the concrete.

To use the nomograph, you begin at output required
and move clockwise until you encounter the lines that
represent your job situation. Each time you meet the
line that applies, you make a 90° turn until you come to
a point on the bottom of the upper left quadrant that
shows pressure required (Figure 2).
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TK number does not apply to truck mounted units.
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Figure 2

Moving around a homograph

To illustrate the use of a nomograph, we will use a
hypothetical job situation with the following
specifications.

1. We will need an average output of 75 cubic yards
per hour, but we will be pumping only 75% of the
time. The rest of the time will be spent moving
hose, removing pipe lengths, waiting for concrete
trucks, and taking care of miscellaneous jobs. This
means that when we are actually pumping, we will
need an output rate of 75 +.75 = 100 yd>/hr.

1. We will use 5-in.-diameter pipeline.

2. We will need the following pipeline lengths:

Separately laid pipeline.
e 40 ft of 5-in. rubber hose
e 150 ft of 5-in. horizontal steel pipe

Boom pipe, elbows. and deck system.

e 13 ft of 5-in. rubber hose

e 144 ft of 5-in. steel pipe (on the boom and pump
deck)

e 5.25 ft of 6-to—5-in. reducer (on the pump)

e 4 5-in. 45° elbows, radius 250 mm

e 11 5-in. 90° elbows, radius 250 mm

e 2 6-in. 90° elbows, radius 250 mm

3. We will specify a slump of 5-6 in. and use the 5-in.
line on the chart.

4. In addition, when we add the pressure for the verti-
cal run, we will have to add 1.1 times 70 ft = 77
PSI.

All of these criteria will be explained in detail as we go
through the individual quadrants.

The quadrants

1. The upper left quadrant describes the power
curve of a given hydraulic pump Kw rating and the
maximum output and maximum pressure of a par-
ticular model of concrete pump (Figure 3).

Nomographs Book 3
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Upper left quadrant

Any concrete pump selected for a job must meet three
technical parameters:

e The power factor number of the pump must be
equal to or greater than the power factor number
of the job.

e The maximum output required by the job must be
available from the pump.

e The maximum pressure required by the job must
be available from the pump.

It is important to notice the pump maximum pressure
and maximum output, even if the power factor number
of the pump is larger than the job requires. These
parameters are decided during the design stage of the
unit and cannot be adjusted on the job. If the unit is
able to go from rod side to piston side, maximum
pressure and output can be exchanged —that is, you can
decrease one while increasing the other the same
amount.

The power factor number (PF) replaces the TK
number on a truck-mounted unit. It is the Kw
multiplied by a constant (550) that has several
efficiency factors figured in. When using an
Americanized nomograph (pressure in PSI and flow in
cubic yards per hour), the pressure multiplied by the
output must always be less than or equal to the PF of

the pump. For example, if you needed 50 cubic yards
per hour and determined that this will require 750 PSI,
you can multiply 50 by 750, which equals 37,500. Any
pump you select must have a PF of 37,500 or greater. If
you are using a nomograph that has been converted to
metric units of measure (pressure in bar and output in
cubic meters per hour), you can still multiply the
pressure by the output, but you must multiply the
answer by the conversion factor between metric and
English units of measure to get the PF. The conversion
factor for cubic yards to cubic meters and bar to PSI is
18.966. For all practical purposes, you can use 19. For
example, if you need 50 cubic meters per hour and
determine that your job setup will require 65 bar, you
can multiply 50 by 65, which equals 3250. Multiply
this by 19, and you find that your PF requirement is
61,750. Again, any pump you select for the job in this
example should have a PF of 61,750 or greater.

The maximum output (abbreviated as max Q) is
determined by the size of the hydraulic pumps, the
number of strokes per minute, and the size of the
differential and material cylinders. The unit is usually
designed so maximum output can be achieved only at
less than maximum pressure.

4 Nomographs Book
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Maximum pressure (abbreviated as max P) is
determined by the size of the differential and material
cylinders and the setting of the main relief valve. To be
sure that the unit will handle the job, be careful to
notice max P and max Q. Here is an example of why
that is important: You contract to pump a job that
requires only 20 yards per hour, but you calculate that
you will need 2100 PSI pressure. The PF of this job is
42,000 (20 x 2100). The pump shown in Figure 3 has a
TK of 72,600, so there is enough power available.
However, the maximum pressure available from the
pump is only 1570 PSI. This pump would not do the

job.
5.

Follow the chart in a straight line from required
output into the upper right quadrant until you
come to the size of the pipeline that you will use. A
good rule of thumb for sizing pipeline is to use the
largest-diameter pipeline that you can. It takes less
force to move concrete through a 6-inch pipeline
than, for example, a 4-inch pipeline. When pressure
is exerted on concrete in a pipeline, a paste of water
and cement fines coats the inside of the pipeline
and forms a slippery layer on which the bulk of the
concrete slides. While it is true that a 6-inch pipe-
line has 49 percent more surface area to coat than a

4-inch pipeline, the volume of concrete that can
move on the layer is increased by 12 percent,
which results in lower velocity of the concrete (in
feet per second), lower friction, and therefore lower
pressure. A pump that may not be capable of com-
pleting a difficult job through 4- or 5-inch pipe may
be able to do it easily through 6-inch pipe. Note!
Experience has taught us that 5-inch is the opti-
mum pipeline size for lengthy vertical runs such
as those found on high-rise buildings. It is large
enough for most aggregate, but small enough
that you minimize the amount of concrete that
slides back into the hopper when the concrete
valve cycles, which we call backwash. You must
also consider the people at the point of place-
ment. Very few hose handlers, if any, can move
6-inch hose on a slab all day. There is no provi-
sion in the nomograph for mixing pipeline sizes.
For example, if you will be reducing from 5-inch to
4-inch, pipe, you should calculate the chart as if
you were using 4-inch pipe for the entire distance.
This will not be completely accurate, but you will
be safe in your pressure calculation. In our example
(Figure 4) we use 5-inch pipeline.

A Pipeline diameter in inches
L / Pz N
S /
Ne) V.
6" 5" 4.5" A
// A AR
/ P 4||
/ ) A | A
/ /// ] -
/ rd
4 y A L~
/ Pl D%
7 e
i /] Make a 90° turn when | ——
A . . N
)4 D% you 1pters§ct with the T
P pipeline diameter that
f applies to your job. | | |
/// )

Y

Figure 4
Upper right quadrant—Pipeline diameter
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When the output line intersects the pipeline diameter
that corresponds to your job, draw a line straight down
into the lower right quadrant, as shown in Figure 4.

6.

The lower right quadrant refers to the propor-
tional value of your pipeline. It is a way of taking
into account not only the length of the pipeline, but
also the number of bends, the increased resistance
of flow in rubber hose, and other factors. It is more
a measure of the resistance to flow than a measure
of length. In calculating the proportional value of
your pipeline, always apply the following criteria:

Each 90° bend with a radius of 250 mm (boom
elbow) = 3.5 feet.

Each 90° bend with a radius of 1 meter (long
sweep) = 10. feet.

Each 30° or 45° bend with a radius of 1 meter or
250 mm = 3 feet.

Each section of rubber hose causes three times as
much resistance as the same length of steel pipe
(e.g., 12 feet of rubber hose has the same
resistance as 36 feet of pipeline).

Figure all horizontal and vertical distances equally.
The increased pressure required to push concrete
vertically is accounted for by adding pressure, not
distance.

An example pipeline is shown below (Figure 5).

Nomogr

aphs Book
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40 ft,
: <~ MO ft. pipe ———> hose
70 ft.
level
difference
!'gf-fg»‘ FEAQ0 i

elbow - 90°, r = 250 mm...3.5 feet

elbow - 90°, r = 1 meter...10 feet

elbow - 30° or 45°, r = 250mm or 1 meter...3 feet
rubber hose = length x 3

Note!

Proportional value of the 39X boom and deck pipe system is 261 feet.
This value includes elbows, reducer, and tip hose.

Example: You must go 110 feet out through the deck and boom pipe, including the tip hose, then

through 40 feet of rubber hose. Calculate the proportional value as follows:
all boom system = 261. feet (includes the tip hose)

11 10-foot pipe sections = 110. feet
40 x 3 = 120. feet (for the rubber hose)

Total = 491. feet.
Round the total to 500 feet to make it easy to use the following chart (Figure 6).

Figure 5
Calculating proportional values

Nomographs Book



HOME PRINT

Using a Nomograph ““I“G

Once you have calculated the proportional value of  intersection, make a 90° turn clockwise, into the lower
your pipeline, extend your line down from the upper  left quadrant. As noted above, we are using 500 feet as
right quadrant until it intersects with the line that  our proportional value (Figure 6).

represents your pipeline. When you reach the

e | Lontia
NN e R e e e
AN NS T[T T
AN\ N ~~ E—
AR NN N ~ ~— T
R EENNRRNANEENANIAES ~ 20
WARNAN ™ ™ ~~
NAW N N Y ™~ ™300
AV AV : AN \\ \ -
Makfe a 90 tum when N < ] I~
you intersect with the LTI ~ 400
proportional value that | |\ N N
applies to your job. NEAN ™N N ™
A WY A \ \\ \\ ™ 500
AEANVENERNEAN ] N
NRANEANEAN § N
\ ANAEAN AN N \\\ 600
A N
NEAR N N .
3000 2500 20001800 1500 1200 1000 800

Proportional value of pipeline in feet

Figure 6
Lower right quadrant - proportional value of pipeline
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7. The lower left quadrant refers to the pumpability
of the concrete. If the concrete specifications allow
a range in slump (for example 5-6 in.), always use
the lower end to be safe. In our example, we use 5-
inch slump. You extend the line from the lower

right quadrant until it intersects with the 5-inch
slump line, then make a 90° turn clockwise. This
will lead you back into the upper left quadrant
through the pressure scale (Figure 7).

A

- 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400 200
Pin PSI /%
e =7/
— A/
] AT AN
—] — C ML
— |~ V. /
—] | AP 44
on 1 | — LA /// 44
] A | A /
1 d N /
=
= < Make a 90° turn when
2.5" A you intersect with the
A P .
% A slump that applies to
P pzd 4 your job.
A I/ A
1Y
yd /
| /// ~
3" Z
4|| 5|| 6" qf P!

Slump of fresh concrete in inches

Figure 7
Lower left quadrant—pumpability of the concrete

As you can see by the chart in Figure 7, we are
reentering the upper left quadrant through the pressure
scale at about 550 PSI. Remember, we now have to add
the head pressure for our vertical rise. At 1.1 PSI per
foot of level difference, and our 70-foot vertical run,
we must now add 1.1 x 70 = 77 PSI to the 550 PSI
from the chart.

550 PSI + 77 PSI = 627 PSI
NOTE!

When calculating the head pressure from
vertical runs, it doesn’t matter if the
pipeline runs straight up and down, or if it
runs uphill at an angle. Only the level
difference in feet is needed for the pressure
calculation. If the pipeline is running
downhill, the operator will need special
knowledge, but you don’t need to add any

head pressure to the nomograph.

The nomograph is now complete. The PF of our job
can be calculated like this:

PF = PSI x yd®hr
We need a unit that is capable of 627 PSI, and 100 yd3/
hr. The PF of this job is:
PF = (627 x 100)
PF = 62,700

Nomographs Book
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The unit must have a PF over 62,700 and it must be ¢ Can the unit pump 100 yd3/hr? Yes

able to pump 100 yd3/hr and 627 PSI simultaneously. Can the unit pump both simultaneously? No! This
Look at the pump shown in our sample nomograph unit will not do the iob T
(Figure 8). J0b-

e Can the unit pump at 627 PSI? Yes

Power factor number (PF)
English to Metric Conversion Factor is PF + 18.966 A
upper left quad-eps

200
EEEENEENEE "
For vertical placing, 1 1801 g,
add 1.105 PS| per foot | H =
of level difference. 1‘60 o
[
L 140
. [Example Job} Vi |
12
E H____F“--__}_
S | “/ 100
B 1 /4 }
|
§ i P°
” 4 I
g ol i
= I [
5 T i 40
S . |
103 KW : 20
. |3000 [2800 [2600 [2400 [2200 |2000 |1800 [1600 [1400 [1200 [1000 [ 800 | 600 | 400 | 200
<%

Pin PSI

Figure 8
Is this unit sufficient for the job?

The engine is a little too small. The intersection of 100
yards3/hr and 627 PSI has been plotted for visual
representation, but you will see immediately that the
PF of the job (62,700) is bigger than the PF of the unit
(56,650). The curved black line represents the PF of the
unit. If the unit is going to be able to handle the job, the
intersection of pressure and yd3/hr will be to the right
and down from the curved line. Anything to the left or
above the line is beyond the power of the hydraulic
pumps. We could order this same unit with the pumps
set to 132 Kw. The PF of the 132 Kw unit is 72,600,
which would work. Plotting the intersection of our
hypothetical job again, you will see that it falls within
the power zone of the hydraulic pumps (Figure 9)

10 Nomographs Book
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The nomograph should only be considered accurate to  *
within =10 percent. You should always calculate

conservatively, and allow for the graph tolerance. In the ~ ®
case of the pump in Figure 9, we should still be safe
even if the pressure required were 10 percent greater
(690 PSI).What if you already own the pump shown in
Figure 8? Is there anything that can be done to the job

specifications to make the unit with the less powerful
pumps work? You could use the smaller PF unit shown
in Figure 8 if you can get permission to do any of the
following things:

Pump the top of the building at 85 yd*/hr instead of
100 yd*/hr.

Pump the top of the building at a 6-inch slump
instead of 5-inch. (This would still be within
specifications.)

Remove some of the rubber hose at the end of the
horizontal run. Normally, with job circumstances
that did not require a substantial vertical run, you
could also use 6-inch instead of 5-inch-diameter
pipeline, but in our example, the entire vertical run
was made with the boom. The boom can never
support 6-inch pipeline.

Power Factor number (PF)
English to Metric Conversion factor is PF + 18.966 A

200
T T =
For vertical placing, 1801 g,
add 1.105 PSI per foot 1 H £
of level difference. 1 1‘60 o
E / 1‘40
£ |
5 P g e e _1‘2_
= i / \
[®) 1
100
> AN
'_§ i [ [Example Jobj|~ 80
o I A
= - ] i
= I \
—T i i
: \
132 kW : 20
1300012800 12600 2400 2200 [2000 |1800 |1600 | 1400|1200 11000 | 800 | 600 | 400 | 200
P (|n PSI) up1ft 132Kw Quad 2000R.eps
Figure 9
Same model pump with larger Kw hydraulic pumps
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BP 4000-18 HPR................... 150/90 x 2000:180.......cc0erummriinnmrssnnnsssannsssnns 580 I/m...cccevienninnaen 214 Kw

By: [Number: Max Q

Model: BP 4000-18 HPR
sc"w “c RE |052LF 580 I/m
I AMERICA INC. Rev: 041 802‘ Power: 214 Kw |5240: 015

Pumpkit Model: 150/90 x 2000:180

Pipeline diameter in mm
Technical identification number 5350 150 125 112
‘ F(‘)r v‘erti‘cal‘plz‘l‘cin‘g, ‘ / 1140] f -
s add 0.25 bar per meter haol
< of level difference. ool & 6" 5' 45" 100
5 imm -
§_ / 0 4 ]
g i :“ ~
5 Rod Side A ;; A 1
= e o o o ot e e it s I |
| A A
Piston Side LA had 41\? |
_—T" :U 1
T - o /2
220 | 200 | 180 | 160 | 140 | 120 | 10090 80 70 60 50 40 30 20 10 | £ |
I\ N T~
P ~
/ N ~
e | NN ~
34 N\ N T~
/ NN ~~
ks [/ AN N ~
36 YL/ IHANANAN 100
/ [ TN
AT AN
38 / [AANAN
/ AEAWY N
/ | LA
/ P T T\ N
il / HAT TAMNN 200
Spread measure of fresh concrete incm | |/ 1 \ \
\ 1A \\ \
[ b / | VAN
40 / | \\ \
Slum / - A\ANANIA
N \ \
UA \[\ \ 300
/ 1A AVAVAN \
/ / \\ \ \\\ \ \
4 \ | \ \[\
/ N \NININAN
/ A VA \
/ nEA \
1l \ N\ A \
46 1A AVAVA \
/ AN AVAN g
7 IRI \ \ e
/ A VAVA\SAVEN 51ERS
o | \ NI
Slump NE 600 g @ §§
/ VAV A =
| \ e
/ | AN \VENAVENA g2l g
HE W B
“ / RV \ w |22 g
1 \ °glz
/ I NN HE

8" Slump 40003000 2000 1100 1000 900 800
Proportional value of pipeline in meters
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@ SCHWING
Nomographs - BPA

BP 4000-20 HPR................... 150/90 x 2000:200.........ccccumrirnmmrssnnmsssannsssnns 580 I/m...cccevienninnaen 214 Kw

=
Metric to American Conversion factor is TK x 18.966 2 ?
Technical identification number (TK) 28 A Pipeline diameter in inches
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By: |Number: Max Q . ~ Proportional value of pipeline in feet = N
051LF 580 I/m Model: BP 4000-20 HPR =x %
RE |Revision date: 030802 | Power: 214 Kw hll
SCHWING america inc.
Pumpkit Model:  150/90 x 2000:200
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BP 4000 HDE 20 HPR.......... 150/90X2000:200 ......ccceererrrrrrrrrrrerresereseeneenas 660 I/m.........cccuuuuu.... 224 Kw
Metric to American Conversion factor is TK x 18.966 o §
Technical identification number (TK) ég A Pipeline diameter in inches
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061LF 660 I/m Model: BP 4000 HDE 20 HPR = :
RE |Revision date: 082703 | Power: 224 Kw = ;
““I“‘ AMERICA INC. o
Pumpkit Model:  150/90 x 2000:200 >
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BP 8000 HDD-20R............... 125/80 x 2000:200 ........ccvrruerrimnrsssnnrsssnnnnssns 800 I/mM.....cemerrinnnnnn

Metric to English Conversion factor is TK x 18.966 _
Technical identification number (TK) E‘ﬁ;ﬁlgﬂ?g&@&"" A Pipeline diameter in inches
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By: | Number: Max Q . _ . Lo :
RE|058LF|800 /m Model: BP 8000 HDD-20R Proportional value of pipeline in feet 8 E
Revision date: 021103 | power: 400 Kw © g
s‘ Do
Punput ocer 125/80 X 2000:200 | 00 099 HWING america inc. m?Z
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	HBV 160 80/50 x 500:150 218 l/m 49 Kw
	HBV 160 80/50 x 500:150 190 l/m 50Kw
	HBV 260 80/50 x 1000:150 257 l/m 50Kw
	WP 301X 90/50 X 500:180 147 l/m 60 Kw
	P 305 P 103/204 = 2.0/1.375 x 24:3 60.5 l/m 22.4 Kw
	P 305 2.5/1.75 x 30:5 102 l/m 30 Kw
	BPA 450 80/50 x 1000:150 160 l/m 49 Kw
	SP 450 80/50 x 1000:150 150 l/m 51 Kw
	WP 450-7.5X 70/50 x 1000:76.2 147 l/m 60 Kw
	WP 450-10X 70/50 x 1000:101.6 147 l/m 60 Kw
	SP 500 80/50 X 1000:150 190 l/m 54 Kw
	WP 500X 80/50 x 1000:150 233 l/m 60 Kw
	SP 750-15 80/50 x 1000:150 204 l/m 75 Kw
	WP 750-15X 80/50 x 1000:150 233 l/m 60Kw
	SP 750-18 90/50 X 1000:180 237 l/m 75 Kw
	WP 750-18X 90/50 x 1000:180 319 l/m 60 Kw
	SP 1000X 90/50 x 1000:180 246 l/m 100 Kw
	WP 1000X 90/50 x 1000:180 294 l/m 85 Kw
	WP 1000XHP 90/50 x 1000:150 294 l/m 85 Kw
	WP 1250X 80/55 x 1400:180 294 l/m 112 Kw
	BP 4000-18 HPR 150/90 x 2000:180 580 l/m 214 Kw
	BP 4000 HDR-18 HP 125/80 x 2000:180 535 l/m 181 Kw
	BP 4000-20 HPR 150/90 x 2000:200 580 l/m 214 Kw
	BP 4000 HDE 20 HPR 150/90X2000:200 660 l/m 224 Kw
	BPL 4000H-5 125/80X2000:230 535 l/m 220/260 Kw
	BPL 4000H-5 130/80X2000:230 535 l/m 220/260 Kw
	BP 4800 R 200/125 125/80 x 2000:200 524 l/m 286 Kw
	BP 4800 R 200/150 150/90 x 2000:200 524 l/m 286 Kw
	BP 4800-20 HDR 150/90 X 2000:200 535 l/m 120 Kw
	SP 4800 HDD-18R 150/90 x 2000:180 524 l/m 330 Kw
	BP 8000-18 HPR 150/90 x 2000:180 780 l/m 400 Kw
	BP 8000 HDD-20R 125/80 x 2000:200 800 l/m 400 Kw
	BP 8000 HDD-20R 125/80 x 2000:200 800 l/m 400 Kw
	BP 8000 HDD-20R 125/80 X 2000:200 800 l/m 419 Kw
	BP 8800 HDD-18R 150/90 X 2000:180 781 l/m 320 Kw
	BP 8800 HDD-20R 150/90 X 2000:200 781 l/m 320 Kw
	BP 8800 HDD-20R 150/90 X 2000:200 781 l/m 360 Kw
	BPA 500 80/50 X 1000:150 193 l/m 42.5 Kw
	BPL 1418-2.5 80/55 x 1400:180 267.5 l/m 90 &100 Kw
	BPL 500 80/55 x 1400:180 200 l/m 75 Kw
	BPL 800/801 110/63 x 1400:200 320 l/m 103 Kw
	BPL 900-20 120/80 x 1600:200 320 l/m 103 Kw
	BPL 900 120/80 x 1600:200 320 l/m 132 Kw
	BPL 900 120/80 x 1600:200 320 l/m 150 Kw
	BPL 1200-20 120/80 x 2000:200 400 l/m 132 Kw
	BPL 1200-20 125/80 x 2000:200 400 l/m 132 Kw
	BPL 1200-20 130/80 x 2000:200 400 l/m 132 Kw
	BPL 1200-20 120/80 x 2000:200 400 l/m 150 Kw
	BPL 1200-20 125/80 x 2000:200 400 l/m 150 Kw
	BPL 1200-20 130/80 x 2000:200 400 l/m 150 Kw
	BPL 1200-20 125/80 x 2000:200 400 l/m 180 Kw
	BPL 1200-23G 125/80 x 2000:230 GATE 400 l/m 132 Kw
	BPL 1200-23G 125/80 x 2000:230 GATE 400 l/m 148 Kw
	BPL 1200-23 120/80 x 2000:230 400 l/m 132 Kw
	BPL 1200-23 120/80 x 2000:230 400 l/m 150 Kw
	BPL 1200-23 120/80 x 2000:230 400 l/m 184 Kw
	BPL 1200-23 125/80 x 2000:230 400 l/m 132 Kw
	BPL 1200-23 125/80 x 2000:230 400 l/m 150 Kw
	BPL 1200-23 125/80 x 2000:230 400 l/m 163 Kw
	BPL 1200-23 125/80 x 2000:230 400 l/m 180 Kw
	BPL 1200-23 130/80 x 2000:230 400 l/m 132 Kw
	BPL 1200-23 130/80 x 2000:230 400 l/m 150 Kw
	BPL 1200-23 130/80 x 2000:230 400 l/m 184 Kw
	BPL 1200-23SP 130/80 x 2000:230 400 l/m 200/220 Kw
	BPL 2000-20 120/80 X 1600:200 436 l/m 139 Kw
	BPL 2000-20 120/80 X 1600:200 436 l/m 180 Kw
	BPL 2020-4 125/80 x 2000:200 450 l/m 132 Kw
	BPL 2020-4 130/80 X 2000:200 450 l/m 200/220 Kw
	BPL 2020-5 130/80 X 2000:200 535 l/m 200/220 Kw
	BPL 2023-3 SC 110/75 x 2000:230 387 l/m 132 Kw
	BPL 2023-4 SC 130/80 x 2000:230 400 l/m 150 Kw
	BPL 2023-4 125/80 x 2000:230 450 l/m 200 Kw
	BPL 2023-4 130/80 x 2000:230 450 l/m 132 Kw
	BPL 2023-4 130/80 x 2000:230 450 l/m 180 Kw
	BPL 2023-4 130/80 x 2000:230 450 l/m 200 Kw
	BPL 2023-5 130/80 x 2000:230 535 l/m 180 Kw
	BPL 2023-5 130/80 x 2000:230 535 l/m 200 Kw
	BPL 2023-5 130/80 x 2000:230 535 l/m 250 Kw
	BPL 2023H-6 120/80 x 2000:230 636 l/m 180 Kw
	BPL 2023H-6 130/80 x 2000:230 636 l/m 200 Kw
	BPL 2023H-6 120/80 x 2000:230 636 l/m 250 Kw
	BPL 2025-4 120/80 X 2000:250 450 l/m 180 Kw
	BPL 2025-5 120/80 x 2000:250 535 l/m 180 & 200 Kw
	BPL 2025-8 125/85 X 2500:250 770 l/m 230 Kw
	BPL 2525H-5 120/85 x 2500:250 535 l/m 180 Kw
	BPL 2525H-5 120/85 x 2500:250 535 l/m 200 Kw
	BPL 2525H-6 120/85 x 2500:250 636 l/m 180 Kw
	BPL 2525H-6 120/85 x 2500:250 636 l/m 200 Kw
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