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Important

All information and technical specifications in this documentation have been carefully checked and compiled by the
author. However, we cannot completely exclude the possibility of errors. F. A. Sening GmbH is always grateful to
be informed of any errors.
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1 General

1.1 Orientation aids for the manual

We have provided some orientation aids so that you can find the
information you want in this manual easily.

The information in this manual ranges from imperative safety procedures
and standardised guidelines through to concrete handling procedures
and advice. To differentiate these more easily, the information is marked
with corresponding pictograms in front of the relevant text.

These are intended not just to draw particular attention to these
passages, but also to make it easier to find the information you want.
Therefore the pictograms are symbolic of the underlying textual content.

The following pictograms are used in this manual:

Danger sign
Danger of explosions caused by easily ignited gases and liquids here.

Risk of operating fault
Actions that may damage the equipment.

Legal notice
Actions that may have legal consequences.

9 < X P

Working step
Concrete action statements, e.g.: “Press the <Enter> key”.

Input necessary
e.g. via numeric or function keys.

Positive response message
e.g. “The main menu now appears”

Negative response message
e.g. “If a fault message appears now...”

Background information
Short-Tip, e.g. “See more detailed information in Chapter XX".

g 2 @ 0

Option
Special case.

Function
Functional description.

(i
"'-n) NOTE:
indicates a special situation.

9
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ﬂ ATTENTION:
particular attention is to be paid.

Sening® is a registered trademark of FMC Technologies 5
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1.2 Safety instructions

Caution:
& This information must be carefully read and observed before operating
the unit.

1.21 Ex protection

The measuring systems are designed for flow measurements of
highly flammable and flammable liquids (hazard classes Al and
Alll) on tank trucks. Sparks and naked flames must be strictly
avoided.

1.3 Appropriate use

and for delivery of low-viscosity mineral oils. The appropriate safety

2 The "Delta2" pump is specifically designed for installation on tank trucks
regulations (e.g. explosion protection) must be complied with.

X Any use above and beyond this is considered as being not in accordance
with the intended purpose.

Appropriate use also includes compliance with the operation, installation
and maintenance conditions specified by the manufacturer.

The pumps must only be installed, operated, serviced and repaired by
persons who are familiar with the device and have been briefed about the
risks.

X The manufacturer is not liable for damage that results from modifications
to the pumps which have been carried out without the manufacturers
consent.

X The operating instructions for SeningT'VI centrifugal pumps must be
followed. (see service label 41.250115 / page 23)

5
"'-n) Please read our warranty conditions in 27

6 Sening® is a registered trademark of FMC Technologies
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1.4 Product description

9
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"Delta2" is a centrifugal pump that was specifically designed for tank

truck applications:

high output through wet or dry hose,
low-wear and low-maintenance design,
very quiet operation,

low initial costs,

self-priming centrifugal pump,

centrifugal pump with maximum delivery rate of 800, 1000 or 1200
[/min,

overflow valve for protection against excessive pump pressure,

direction of drive rotation anti-clockwise (viewed in direction of travel).

€3 The pump is driven by cardan shaft from the auxiliary drive of the truck.
Several gear ratios are available so that the most cost-effective auxiliary
gearbox can be used.

9
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The "Delta2" pump is also available with hydraulic drive. In this case a

hydraulic motor is directly connected to the impeller.

& Please refer to the following pages regarding pump design and
adaptation to customer requirements.

§ The "Delta2" pump is designed for diesel, fuel oil, petrol and aviation fuel.
During delivery of product the statutory requirements (ADR, explosion
protection) must be observed and complied with.

Sening® is a registered trademark of FMC Technologies
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1.5 Order numbers for pumps

The order number for the pump and the drive unit is structured as follows:

Type: Designation, cast onto the pump housing
Gear ratio: Stamped into each screw plug of the drive unit
Delivery rate: Stamped into the pump housing below the type
Flange: Number of drive flange holes
Type Drive unit gear ratio Delivery rate Drive unit flange

4 4 hole flange
6 6 hole flange

80 Q max. 800 |/min
100 Q max. 1000 I/min
120 Q max. 1200 I/min

2- i=245
3- i=3,87
3E-  i=31

4- i=4,94
4E- i=4.35
5- i=5,69
6- i=6,57
7- i=7,21

DELTAZ2- Pump unit type "Delta2"

Example:

Delta2 pump unit with gear ratio i = 3.87, 1000 I/min, impeller and 6-hole
flange.

These data result in the following order number:

DELTA2-3-1006

In exchange parts is the order number is preceded by " AT-"
(for example: AT-DELTAZ2-4-1006)

8 Sening® is a registered trademark of FMC Technologies
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2 Delta2 Pump

The "Delta2" tank truck pump is a centrifugal pump. It was specially
designed for application on tank trucks. The design is compact and
space-saving in order to enable installation on common vehicle frames.

9
J

LJ  The pump consists of an aluminium housing with a flange-mounted drive
unit consisting of a helical gear unit and an impeller with slide ring seal.
The drive unit must be maintained accordingly our instructions (see
Section 6 "Service" / page 20).

€3 The gear ratio of the drive unit is stamped onto all screw plugs.

€3 The pump delivery rate is 800 I/min, 1000 I/min or 1200 I/min. The pump

is driven via a cardan shaft that rotates anti-clockwise (viewed in direction
of travel).

€3  Electronic or pneumatic speed control should be provided for pressure
relief when pumping against a close valve. (see Section 7 "Speed
reduction" / page 21)

9
03

With the valves closed, the pump should only be operated very briefly
without speed reduction (max. 1 min.). With speed reduction (pump
pressure 3 to 4 bar) it can be operated for up to 10 min.

operation of the SeningTM tank truck pump. Violation of the above-

i The speed reduction mentioned above is designed to ensure safe
mentioned requirements may lead to overheating and accidents.

A safety valve is provided in order to prevent the pump pressure
exceeding 9 bar during operation.

The required motor speed for pump operation can be found in our
datasheet 51.251903 / 51.251905 / 51.251907 / page 40.

n impeller

N motor =

(ipump X iaux)

Exceedance of the maximum pump speed (e. g. operation with auxiliary
drive engaged) can lead to excessive pressure and accidents.

Sening® is a registered trademark of FMC Technologies 9
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21  Ejektor

An ejector can be fitted to the "Delta2" pump in order to achieve faster
and better suction from tanks positioned at a low level.

£3 A flow of compressed air through the ejector generates a suction
pressure at the smallest cross section of the ejector. This suction
pressure is used to vent the suction system.

£3  When liquid is drawn in a valve closes the suction opening and prevents
entrainment of liquid. ( see drawing 51.250327 / page 42)

€3 Ifthe pump is tilted due to lack of space, the ejector must be removed

and a sealing plate screwed in instead.

2.2 Hydraulic system

The "Delta2-HY" tank truck pump is a centrifugal pump. It was specially
designed for application on tank trucks. The design is compact and
space-saving in order to enable installation on common vehicle frames.

€3 The pump consists of an aluminium housing with a flanged on hydraulic
motor with impeller and slide ring seal.

€3 The pump delivery rate is 800 I/min, 1000 I/min or 1200 I/min. The pump
is driven via a hydraulic system Type F11-10.

» Power requirement at 5000 r / min:

required drive power: ca. 20 kW
hydraulic system pressure:  ca. 270 bar
displacement: ca. 50 I/min (10 cm?3/U)

£3 In order to reduce the noise generated by the hydraulic motor we
recommended limiting the motor speed to 4500 rpm. The feed and return
hoses of the hydraulic motor should have adequate cross sections. (min
20 mm)

10 Sening® is a registered trademark of FMC Technologies
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3 Calculation of the required pump power

The data for the required auxiliary drive can be found in the manufacturer
manuals for the individual vehicle types.

(i
"'-n) Note the direction of rotation of the auxiliary drive.

& "Delta2" pumps require auxiliary drives that rotate anti-clockwise when
viewed in direction of travel.

Pump gear ratio

Once the gear ratio of the auxiliary drive (i 5ux) has been determined, the
required pump gear ratio ( i pump) and therefore the maximum pump
pressure p [bar] against a closed valve (Q=0 I/min) can be read from
chart no.

51.251929 / page 33.

If two gear groups are possible according to the vehicle manufacturer, the
auxiliary drive gear ratio for the faster group should be selected. (i sux = 1,
if possible)

Pump pressure

Based on the max. pump pressure or the impeller speed against the
closed valve, the pump pressure at the required flow rate can be read
from Q-Ap-n chart no.

51.251903 / page 36 "Delta2" pumps / 8 mm impeller
(800 I/min)

51.251905 / page 38 "Delta2" pumps / 12 mm impeller
(1000 I/min)

51.251907 / page 40 "Delta2" pumps / 15 mm impeller
(1200 I/min)

Motor speed

n impeller
The motor speed can be calculated as follows : N otor = =-=—-============----

( [ pump X [ aux)

Sening® is a registered trademark of FMC Technologies 11



Delta2 « » Calculation of the required pump power

12

3.1

MN F13 001 US || DOK-490E || Issue/Rev. 1.01 (08/12)

Nominal hose diameters

Based on the pump pressure determined in this way, the nominal hose
diameters and lengths for the required flow rate can be read from graph
nos.

51.18273 / page 34
51.18274 | page 35

Low rate

Based on the selected flow rate the pump power can be read from N-Q-n
graph no.

51.251904 / page 37 "Delta2" pumps / 8 mm impeller
(800 I/min)

51.251906 / page 39 "Delta2" pumps / 12 mm impeller
(1000 I/min)

51.251908 / page 41 "Delta2" pumps / 15 mm impeller
(1200 I/min)

Calculation example
Desired: Vehicle: DB 1717

Motor speed not exceeding 1000 rpm
Auxiliary drive NA 4/120-2b i=0.93
Pump type Delta2

Impeller 800 I/min

Wet hose 1 40 m and NW 40

Wet hose 2 50 m and NW 38

From sheet 51.251929 / Page 33:

From i g, =0,93

i pump = 9,69 U. P max = 8,8 bar against closed valve
for impeller n impeiier = 5000 rpm

5000 min™
N motor = = 945 I"I’]il'f1
(5,69 x 0,93)

From sheet 51.251903 / Page 36:

1.) p at 550 I/min = 8,4 bar (top curve) or
2.) p at 430 I/min = 8,7 bar

Sening® is a registered trademark of FMC Technologies
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From sheet 51.18273 / Page 36 bzw. 51.18274 | Page 34:

from hose 40 m with n.w. 40 and 8.4 bar: max. flow rate = 590 I/min

from hose 50 m with n.w. 38 and 8.7 bar: max. flow rate = 450 I/min

The interrelationship is best illustrated by copying drawings 51.18273/
page 34 and 51.18274 / page 35 onto overhead film and placing them
onto the Q-Ap-n diagram.

From sheet 51.251904 / Page 35:
pump power at 590 I/min = 10,5 KW

From sheet 51.251903 / Page 37:

For pumping against closed valve (Q=0 I/min) and idle speed

N motor CA. 650 Min™
N impeller = 650 Min™ x 5,69 x 0,93 = 3440 min™
P iqe = ca. 4,2 bar

Sening® is a registered trademark of FMC Technologies 13
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Installation
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The Sening® "Delta2" pump should be fixed in the frame. It should not be
installed on elastic dampers. The connections between the piping and
the pump terminals must be elastic.

The instructions of the vehicle and cardan shaft manufacturers must be
followed for correct installation of the cardan shaft.

Self-priming pumps must be installed vertically.
The vehicle motor must be equipped with a R Q V controller.

Manual gas operating units should be avoided if they enable higher pump
drive speeds to be set in order to prevent excessive pressure. An
auxiliary drive interlock is required.

The dispensing unit must be equipped with a speed controller in order to
prevent overheating when pumping against a closed dispensing system.
(see Section 7 "Speed reduction" / page 21)

When pumping against a closed dispensing system the speed controller
must limit the pump pressure to 3 to 4 bar.

With the valves closed, the pump should only be operated very briefly
without speed reduction (max. 1 min.). With speed reduction (pump
pressure 3 to 4 bar) it can be operated for up to 10 min.

The speed reduction mentioned above is designed to ensure safe
operation of the Sening® tank truck pump. Violation of the above-
mentioned requirements may lead to overheating and accidents.

The service label for the Sening® centrifugal pumps containing the
operating instructions must be attached to the vehicle such that it is
clearly visible for the driver. ( see drawing no. 31.250115 / page 43)

Sening® is a registered trademark of FMC Technologies
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4.1 Drive unit

The drive unit is can be rotated through 4 x 90° in order to keep the
inclination angle of the cardan shaft to a minimum.

By releasing the 4 M8 screws between the pump and drive unit the

gearing can be pulled out until the O-ring is released.

Important !

between the pump feet, then rotate the gear unit into the required
position and re-engage (Do not apply force! Only use gentle
movements) and retighten the screw.

j The pump should first be drained. Unscrew the screw plug R 1/2"

&> When changing the cardan shafts flange the flange should be warm.

Filling plug

Oil level control plug

Discharging plug

Filling plug

Qil level control plug

Discharging plug

Figure 1: Qil level control

& Check the oil level every six months and top up with gear oil (S A E 90
Hypoid / 0.35 litres). Check the oil level if the mounting position of the
gear unit is changed.

4.2 Cardan shaft

The instructions of the vehicle and cardan shaft manufacturers must be
followed for the installation of the cardan shaft.

Sening® is a registered trademark of FMC Technologies 15
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& To ensure long service life and quiet operation parallel positioning of the

two cardan shaft flanges (pump and auxiliary drive) is important.

Unless specified otherwise by the cardan shaft manufacturer, we
recommend keeping the inclination angles of the cardan shaft as low as
possible. Please use the option of rotating gear unit at the pump!

The inclination angle for each joint should not exceed 7°.

min
2000-——
1000 -F— — positiv —
2° L° 6° ge 10° 12° 14°

Figure 2: Total diffraction angle of the cardan shaft.

The cardan shaft should be lubricated regularly to the manufacturer's
instructions. We necessarily recommend using cardan shafts with
length compensation.

Mounting examples the cardan shaft.

The correct connection of the cardan shaft is shown here in three
examples:

1.)

T

Figure 3: Position of the joint heads and length compensation

Sening® is a registered trademark of FMC Technologies
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2)

Figure 4: Diffraction angle and length compensation.

3)

AT

Figure 5: Diffraction angle and length compensation.

@ Please use only balanced cardan shafts !

4.3 Hydraulic system

In order to reduce the noise generated by the hydraulic motor we
recommended limiting the motor speed to 4500 rpm. The feed and return
hoses of the hydraulic motor should have adequate cross sections. (min
20 mm)

& For thermal reasons the oil quantity in the hydraulic system should not fall
below 90 litres.

€3 The hydraulic pump is configured according to the respective speed of
the auxiliary drive and the speed of the "Delta2" pump.

» Example: The hydraulic motor is to be operated with 4500 rpm at 10
cm?/rev. If an F12-60 motor (60 cm?®/ rev.) is used, the resulting
gear ratio is 1:6, resulting in a drive speed of 750 rpm (4500/6 =
750).

&> The hydraulic system must be equipped with a GAHYPN pressure valve
for speed reduction when the discharge valve is closed. This valve

Sening® is a registered trademark of FMC Technologies 17
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connects the pressure line with the return line in the absence of medium
flow.

18 Sening® is a registered trademark of FMC Technologies
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5 Pump operation

o With the valves closed, the pump should only be operated very briefly
without speed reduction (max. 1 min.). With speed reduction (pump
pressure 3 to 4 bar) it can be operated for up to 10 min.

¢ Release the clutch slowly when engaging the auxiliary gear.

o When the discharge valves are opened pump speed should automatically
set itself to the required value.

o With the discharge valves closed the pump pressure should not exceed 9
bar.

o With active speed reduction the pump should no be operated for more
than 10 minutes against closed discharge valves.

o With closed discharge valves the pump should not be operated with a
higher speed than the idle speed (pump pressure 3 to 4 bar) of the truck
engine.

o After discharge is complete keep the clutch engaged for 3 to 4 seconds
when disengaging the auxiliary gear.

Sening® is a registered trademark of FMC Technologies 19
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6 Service

6.1 Pump

For normal operation the gear oil should be changed every six months.

&~ (SAE 90 Hypoid / 0.35 litres)

The fill, drain and oil level plugs are shown on the diagram.
(See also "Figure 1: Oil level control" / p. 15)

€3 The pump housing has a drain hole at the gear flange. If the slide ring
seal of the impeller or the sealing ring of the gear shaft starts leaking,
liquid will emerge from this opening.

ﬂ The fault should be repaired immediately by a specialist workshop.

6.2 Cardan shaft

The toothing and the joints of the cardan shaft must be lubricated during
each service.

‘5( The manufacturer specifications must be followed.

20 Sening® is a registered trademark of FMC Technologies
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7 Speed reduction

71 Pneumatic speed reduction

Through pneumatic speed control the Sening® "Delta2" pump can be
adjusted for any required output.

Operating principle

£3 The actual operating cylinder is equipped with dual pistons. The
motor speed for wet or dry hose delivery is determined by one
piston. The two pistons operate independent of each other. The
stroke is adjustable. It is advisable to install the operating cylinder
such that no fixed connection with the throttle linkage is required
(speed increased through pressure on the linkage components). If
possible a working point should be selected such that the reverse
stroke for switching off the motor is omitted.

With wet hose

£3  Actuation of the pneumatic sensor causes the discharge valve to
open. When the dispenser is opened compressed air is applied to
the first piston of the operating cylinder. The piston stroke can be
adjusted to the required output.

For dry hose

£3  Actuation of the pneumatic sensor causes the discharge valve to
open. Depending on the configuration of the system, compressed
air is applied to the second piston either directly or via a dual non-
return valve. This piston stroke can also be adjusted according to
required dry hose output.

With wet hose for container filling

£3 The stroke of the second piston can be adjusted via the
compressed air control valve. Due to the steep spring
characteristics of the operating cylinder any required intermediate
setting can be set by changing the air pressure, such that the
pump pressure can be reduced for filling containers.

Sening® is a registered trademark of FMC Technologies 21
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7.2 Electronic speed reduction

Through electronic speed control the Sening® "Delta2" pump can be
adjusted for any required output.

Operating principle

£3  The electronic speed control units DZV-MB (for Mercedes Benz) or
DzZV-EDC-A (for MAN, Volvo, Iveco Magirus and Scania) replace
the operating cylinder of the pneumatic speed control.

9
03

The motor speed for wet hose or dry hose delivery is determined
via a pressure switch that controls the EDC systems.

€3 Detailed information can be found in the speed controller
documentation. (see DOK-322 und DOK-329)

With wet hose

£3  Actuation of the pneumatic sensor causes the discharge valve to
open. When the dispenser is opened compressed air is applied to
the wet hose pressure switch of the DZV unit. The motor speed
can be adjusted to the required output.

For dry hose

£3  Actuation of the pneumatic sensor causes the discharge valve to
open. Depending on the configuration of the system, compressed
air is applied to the dry hose pressure switch of the DZV unit either
directly or via a dual non-return valve. This motor speed can also
be adjusted according to required dry hose output.

With wet hose for container filling

£3  The motor speed can be adjusted via the control knob of the DZV
unit such that the pump pressure can be reduced for filling
containers.

22 Sening® is a registered trademark of FMC Technologies
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8 Warranty and service

The following conditions apply in respect of a warranty to the end user for
this equipment - in addition to the dealer’s legal warranty in the purchase
contract:

1. The warranty period is 12 months and starts at the time of delivery of
the device by F. A. Sening. For electronic products the registration
forms must be fully completed and must arrive at Sening signed off by
the installation organisation.

2. The warranty includes the correction of all damage to or faults in the
equipment arising during the warranty period that demonstrably relate
to material or manufacturing defects.

Not covered under the warranty:

— Small deviations from the desired quality that are not significant for
the value or the suitability for use of the equipment

— Damage or defects arising from connection other than to
specification, improper handling and non-observance of the
installation specification and instructions for use

— Damage from chemical and electrochemical effects of water or
other liquids, electrical or electromagnetic influences, as well as
generally from extremely ambient conditions.

— Damage arising from external effects such as transport damage,
damage by shock or impact, damage by weather effects or other
natural phenomena.

3. The warranty claim is void if repairs or interventions are undertaken by
persons that are not authorised by us or if our equipment is provided
with amendments or accessories that are not suitable for our
equipment and are not passed by us for the equipment.

4. Warranty work is performed in the manner that faulty parts are
repaired by us free of charge or replaced with correct parts at our
choice. Replaced parts become our property.

5. Warranty work is carried out free of charge in the first six months of
the warranty period. Thereafter travelling time, travel costs and labour
of the service personnel as well as any transport costs arising are
charged or not reimbursed.

6. Warranty work neither causes an extension of the warranty period nor
sets a new warranty period in progress. The warranty period for fitted
replacement parts ends with the warranty period for the entire
equipment.

7. On-going or other claims, especially those for replacement of
damages or consequential damages arising outside the equipment,
insofar as an obligation is not mandatory in law, are explicitly
excluded.

Sening® is a registered trademark of FMC Technologies 23
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9 Address and contact details

Important note

All explanations and technical details given in this documentation have
been produced and edited by the author with the greatest care. However
the possibility of errors cannot be completely eliminated. We are always
very grateful for notification of any errors found.

Our service department will be happy to assist and can be contacted as
follows:

+NMC Technologies

Measurement Solutions
F. A. Sening GmbH

Regentstrasse 1
D-25474 Ellerbek

Tel.:  +49 (0)4101 304 -0 (Switchboard)
Fax:  +49(0)4101 304 - 152  (Service)

Fax: +49(0)4101 304 - 133 (Sales)

Fax:  +49(0)4101 304 - 255 (Order processing)
E-Mail: info.ellerbek@fmcti.com

Web: www.fmctechnologies.com/seningttp

24 Sening® is a registered trademark of FMC Technologies
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Drawings
51.251820 - Tank Truck Pump Type ,,delta2“

wahlweise Ejektor Teile-Nr. 21582
(Anschlu® nach Zeichnung 51.250327)

optional Ejector Part-No. 21582

Zulauf DN100
Inlet DN100

i=2,45/ 3,87/ 3,1/ 4,35/ 4,94/ 5,69/ 6,57/ 7,21
Gelenkwellenflansch wahlweise

187/0 @90/ 4 Loch oder 287/10 ©99,5/ 6 Loch
Laufrader wahlweise 800L/min. ; 1000L/min.

und 1200L/min.

Bestellbeispiel: Delta2-4-1204 (i=4,94 /
1200L/min. / Flansch 4 Loch)

Getriebedl: SAE 90 Hypoid

Getriebeiibersetzung ist auf den
VerschluBschrauben des Getriebes aufgeschlagen
Zur Olstandskontrolle zugehdorige zur Einbaulage
gehdrende VerschluRschraube herausdrehen
(siehe Wartungsschild)

(Connection see drawing 51.250327) %%gt
Uberdriickventil i l 2
UDRV3 +
wahlweise auch o | Z
Uberdruckventil < - 7 n
UDRV4 a ﬁ = dedla?
(einstellbar 450
- 650 kPa) !
Pressure-relief-valve
UDRV3 1] N
optional - N~ i el
Pressure-relief-valve - — % : t
UDRV4 o
(adjustable 450 ®© ]
to 650 kPa) N o
\ S
I ) L) _.
u . /. |
122 0106
0130
169,5
Drehrichtung
Direction of rotation
o
~ +
(o]
<
- N
!
- Gegenflansche
b= Schweilflansch Best.-Nr.:
FL 80V 106 DN 80
FL100V DN100
Companion flange
~434 Welding neck flange part No.:
FL 80V 106 DN 80 mm
FL100V DN100 mm
Getriebe wahlweise mit Ubersetzung Available gear ratios

i=2,45/ 3,87/ 3,1/ 4,35/ 4,94/ 5,69/ 6,57/ 7,21
Cardan shaft flange alternative

187/0 @90/ 4 hole or 287/10 99,5/ 6 hole
Pump-Impeller alternative 800L/min. ; 1000L/min.
or 1200L/min.

Example for customer order: DeltaZ-4-1204 (i=4,94 /
1200L/min. / Flange 4 hole)

Gear oil: SAE 90 Hypoid

The marking of the different gear ratios is stamped
at all drain plugs of the gear box.

For checking the oil level of the gearbox unscrew
the drain plug belonging to the

mounting position (see instruction board).

Tankwagenpumpe
Tank Truck Pump
Typ "delta?"

F.A. Sening GmbH
fmchchnologies D-25474 Ellerbek, Germany

Weight Date Name

~20 .| 10.07.2006 Larsen

PartNo.  pei7a0- .

‘Profecfive note according fo DIN SO 16016

Changed
Elilie  Qate aiage | DravinONo

26.02.07| RL;

cofw | 5].251820 | B

Rev
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72.251820 - Tank Truck Pump Type ,,delta2“

28

23

Il

AL

4

Y 22

TN, ~

11

ALL TOLERANCED DIMENSIONS ARE FOR INSTALLATION ONLY.
ALL OTHER DIMENSIONS ARE FOR REFERENCE ONLY.

M Technologies

F.A. Sening GmbH, Regentstr. 1, 25474 Ellerbek, Germany

o5

Date / Datum

Name

Item name / Benennung

Drawn 11.07.2006

Larsen

Tankwagenpumpe / Tank truck pump

made for / zugehorig zu

Method 1 M 3 |Checked
Scale /Mafst. ~ 1:35 |item-No. / Teile-Nr. Drawing No. / Zeichnungs-Nr. Rev Sheet/
: Blatt
Size / Format ISO-A4
Weight / Gewicht kg DELTA2-..-.... 251 820_72 00A01 of /von 2

"Copyright protection according to DIN ISO 16016"
"Schutzvermerk nach DIN ISO 16016 beachten

MN F13 001 US || DOK-490E || Issue/Rev. 1.01 (08/12)
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72.251820 - Parts List Tank Truck Pump Type ,,delta2“

14 |18572 A 1 Buchse Bush
13.8 (6000083 1 O-Ring 42x3 NBR O-Ring 42x3 NBR
13 |(UDRV4 1 Uberdruckventil, einstellbar Pressure-relief-valve, adjustable
13 |UDRV3 1 |Uberdruckventil Pressure-relief-valve
12 |250115 1 Wartungsschild Label
11 |4100473 1 VerschluBschraube Drain plug
10 |6300085 1 Dichtring A27x32x1 NBR Sealing ring A27x32x1 NBR
9 |4100094 1 VerschluBschraube Drain plug
8 16200088 1 Dichtring B33x39x2 NBR Sealing ring B33x39x2 NBR
7 14100086 1 VerschluBschraube G1" Drain plug G1"
6 |4200040 4 Sechskantmutter M8 Hexagon nut M8
5 14300040 4 Federring A8 Split ring A8
4 |4300165 4 Scheibe 8,4 Washer 8,4
3 |4100245 4 Sechskantschraube M8x35 Hexagon head screw M8x35
2.6 (8200007 1 Deckel GC 62x12 Bearing cap GC 62x12
2.5 (6100053 1 Simmerring BAD 30-72-10 Radial packing ring
2.4 250166 1 Laufrad 1200 Ltr. Running wheel 1200 Ltr.
18523 G 1 Laufrad 1000 Ltr. Running wheel 1000 Lftr.
17418 G 1 Laufrad 700 Ltr. Running wheel 700 Ltr.
2.3 250316 1 Kupplungsnabe Clutch fork
19811 1 Gelenkwellenflansch 6-Loch 6 hole cardan drive
17832 E 1 Gelenkwellenflansch 4-Loch 4 hole cardan drive
2.2 (6200001 1 Gleitringdichtung Axial face seal
21 (6000236 1 O-Ring 160x3 NBR O-Ring 160x3 NBR
2  |AE2-..-... 1 Antriebseinheit AE2-... Gearbox AE2-...
) 1 |»51813 1 Pumpengehéuse, komplett Pump housing, complete
o, fur 800 + 10001/min. for 800 + 1000/min.
§ I 1 251812 1 Pumpengehéuse, komplett Pump housing, complete
8% ' _ far 12001/min. for 1200/min.
%é lljtg?ﬁ/ -ll;eélg_']’\]j&/ Qsltjl;ﬂ; Benennung Description
23
25 |  ALL TOLERANCED DIMENSIONS ARE FOR INSTALLATION ONLY.
%g ALL OTHER DIMENSIONS ARE FOR REFERENCE ONLY. : . A./SBening gm&m@%‘ggﬁ: Germany
cc em name enennung
&2 1O B3| @ o sse o Tankwagenpumpe / Tank truck pump
‘gg Vethod 1 ¥ s [croored made for / zugehorig, zy. RL:
52 [Scale/Matst. ~ 135" |item-No. / Teile-Nr. Drawing No. / Zeichnungs-Nr. Rev. Sheet/ ,
&2 [Size/Format _ 1SO-A4 Blatt
88 [weint/ cewiont kg |DELTA2-.-.... 251820_72 00A.01 |ot/von 2
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51.251830 - Tank Truck Pump Type Delta2-Hydr.

wahlweise Ejektor Teile-Nr. 21582 Zulauf DN100
(Anschluf3 nach Zeichnung 51.250327)
optional Ejector Part-No. 21582 Iniet DN100
(Connection see drawing 51.250327)
Uberdriickventil i
UDRV3
wahlweise auch
Uberdruckventil
UDRV4
(einstellbar 450 / <>}
- 650 kPa)
Eressur:-relief-valve B ] 'ﬁgg I
UDRV3
optional I i ~ 5
Pressure-relief-valve N
UDRV4 -]
(adjustable 450
to 650 kPa)
N\ L\ - 4-F 3
< m q
" ‘ ) | D
- I # l |
L1
17,5
122 @13
0106
~330 0130
97,5 169,5
0130
ofos
D13
& e
[o\]
T3 Al &
o b
™~ A Rucklauf R3/4"
- B L—"1 Return line R3/4"
o
© A ——~—_ Zulauf R3/4"
B Inlet R3/z
Leckdlleitung R3/8"
~425 Oil leakage pipe R3/8"
Gegenflansche Companion flange
Schweil¥flansch Best.-Nr.: Welding neck flange part No.:
FL 80V 106 DN 80 FL 80V 106 DN 80 mm
) FL100V DN100 FL100V DN100 mm
g Laufrader wahlweise 800L/min. ; Pump-Impeller alternative 800L/min. ;
= 1000L/min. und 1200L/min. 1000L/min. or 1200L/min.
2 Bestellbeispiel: Delta2-HY-1200 (1200L/min.) Exampile for customer order: Defta2-HY-1200 (1200L/min.)
= Hydraulik Motor F11-10 : Hydraulic motor F11-10 : Displacement appr. 10cm®/U
° Verdréngungsvolumem ca. 10cm?/U
T Tankwagenpumpe FMCrec [ Sening Omb
b I'IOIOg D-25474 Ellerbek, Germany
= Tank Truck Pump
5 Weight Date Name
” Typ Delta? Hydr. ~20 .| 19.07.2006 Larsen
E Ehaﬂ ed Drawing No Rey
@ PGH'NO. £ o 220207 Rntm lev
B DELTA2-HY-.... el 51.251830 | G
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72.251830 - Tank Truck Pump Type Delta2-Hydr.

13.8

r IIIIﬂ
4 q\!l
/’,/

FW' D

,n
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1)

o

1"

ALL TOLERANCED DIMENSIONS ARE FOR INSTALLATION ONLY.
ALL OTHER DIMENSIONS ARE FOR REFERENCE ONLY.

M Technologies

F.A. Sening GmbH, Regentstr. 1, 25474 Ellerbek, Germany

o5

Date / Datum

Name

Drawn 19.07.2006

Larsen

Item name / Benennung

Tankwagenpumpe / Tank truck pump

made for / zugehorig zu

Method 1 M 3 |Checked
Scale /Mafst. ~ 1:35 |item-No. / Teile-Nr. Drawing No. / Zeichnungs-Nr. Rev Sheet/
: Blatt
Size / Format ISO-A4
Wweight/ Geviont kg |DELTA2-HY-.... 251830_72 000.01 Jor/von 2

"Copyright protection according to DIN ISO 16016"
"Schutzvermerk nach DIN ISO 16016 beachten
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72.251830 - Parts List Tank Truck Pump Type Delta2-Hydr.

32

13.8 |6000083 1 O-Ring 42x3 NBR O-Ring 42x3 NBR
13 |UDRV4 1 Uberdruckventil, einstellbar Pressure-relief-valve, adjustable
13 |UDRV3 1 Uberdruckventil Pressure-relief-valve
12 |250115 1 Wartungsschild Label
11 14100473 1 VerschluBschraube Drain plug
10 |6300085 1 Dichtring Sealing ring
9 4100094 1 VerschluBschraube Drain plug
8 |6200088 1 Dichtring A27x32x1 NBR Sealing ring A27x32x1 NBR
7 4100086 1 VerschluBschraube G1" Drain plug G1"
6 4200040 4 Sechskantmutter M8 Hexagon nut M8
5 4300040 4 Federring A8 Split ing A8
4  |4300165 4 Scheibe 8,4 Washer 8,4
3 4100246 4 Sechkantmutter M8 Hexagon head screw M8x40
2.2 16200002 1 Gleitringdichtung Axial face seal
21 |6000236 1 O-Ring 160x3 NBR O-Ring 160x3 NBR
2 250137-700 1 Hydr.Antriebseinheit 700l/min. Hydraulic gearbox 700l/min.
250137-1000 1 Hydr.Antriebseinheit 1000l/min. Hydraulic gearbox 1000(/min.
250137-1200 1 Hydr.Antriebseinheit 12001/min. Hydraulic gearbox 1200(/min.
1 251813 1 Pumpengehéuse, komplett Pump housing, complete
fur 800 + 1000/min. for 800 + 1000/min.
1 251812 1 Pumpengehéuse, komplett Pump housing, complete
fur 12001/min. for 1200/min.
l;—’tg?ﬁ/ -E’ee: Ig_—l\l]l(r)../ CS)LU;[I]({ Benennung Description

ALL TOLERANCED DIMENSIONS ARE FOR INSTALLATION ONLY.
ALL OTHER DIMENSIONS ARE FOR REFERENCE ONLY.

F.A. Sening GmbH, Regentstr. 1, 25474 Ellerbek, Germany

P MC Technologies

Method 1 M 3 |Checked

Item name / Benennung

Date / Dat N
@_B J Drawn 1127.2::; Larseanme Tankwagenpumpe / Tank trUCk pump

made for / zugehdrig zu

"Copyright protection according to DIN ISO 16016"
"Schutzvermerk nach DIN ISO 16016 beachten”

Scale /Mafst. 15 |item-No. / Teile-Nr. Drawing No. / Zeichnungs-Nr. Rev. Slh?tet/ 2
Size / Format 1SO-A4 2
Weight/ Gewiehi kg | DELTA2-HY-... 251830 _72 000.01 [or/von 2

MN F13 001 US || DOK-490E || Issue/Rev. 1.01 (08/12)

Sening® is a registered trademark of FMC Technologies



E51.251929 - i-p-n Diagram for Delta2 Tank Truck Pump
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< . F.A. Sening GmbH
v ;MCTechnologles D-25474 Ellerbek, Germany
% I—p_n Dlagram Changed : Date : Name :
for Delfa 2 08.02.2007| A. Jaacks
E Drawing No. Rev.
5 Tank Truck Pump £ 51251929
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E51.18273 - Approachable Flow Rate for F. A. Sening Centrifugal Pump

bar 10

Hose length 30m

9 /
8 // = // /
s/

AVAE AR

, /
[, AV
/e &

"~
N

N,

3

2 /; ///
1 g

0

0 100 200 300 400 500 600 700 800
NW = nominal width Liter / min

Hose length 40m

’ ¥ V)

complefe pressure drop of the tank truck

J

/ )
a4
/

V4

N

0

0 100 200 300 400 500 600 700 800

For the optimal flow rate Q>400 L/min please use Liter / min

the hose with the maximal nominal width

. F.A. Sening GmbH
;MCTechnologles D-25474 Ellerbek, Germany

Approachable Flow Rate

“Schutzvermerk nach DIN 34 beachten”

for F.A. Sening Centrifugal Pump 222031007 A. Jaa”;j_
E51.18273 A
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E51.18274 - Approachable Flow Rate for F.A. Sening Centrifugal Pump

bar 10

Hose length 50m / /
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For the optimal flow rate Q>400 L/min please use Liter / min

the hose with the maximal nominal width

. F.A. Sening GmbH
;MCTechnologles D-25474 Ellerbek, Germany

Approachable Flow Rate

“Schutzvermerk nach DIN 34 beachten”

for F.A. Sening Centrifugal Pump 222031007 A. Jaa”;j_
E51.18274 A

Sening® is a registered trademark of FMC Technologies MN F13 001 US || DOK-490E || Issue/Rev. 1.01 (08/12) 35



E51.251903 - Q-Ap-n Diagram for Pump Type ,,delta2“ Impeller width = 8 mm

Optional gear ratio of the pump

:iPump
i=721 i = 4,35
i=657 i=3,87
i=5,69 i=31
i= 494 i= 2,45
Ap = bar Speedoffheimpeller:nlmpeller
10
5050
9 —
\
5 \\\
4550 ~—_
7 \\
\
6 3950 —~
5 \\
3500 ““~-.-__~
O 1) -""‘i'-~..___-~
2500
1 B
0

0 100 200 300 400 500 600 700 800
Q = Liter / min

| ”Impeugr
"Pump X "Auxiliary drive

MMotor =

. F.A. Sening GmbH
;MCTechnologles D-25474 Ellerbek, Germany

Q-ap-n Diagram for Pump

“Schutzvermerk nach DIN 34 beachten”

Changed : Date : Name :
" " 12.12.2006 | A. Jaacks
Type delll-az Drawing No. Rev.
Impeller width = 8 mm F51.251903
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E51.251904 - N-Q-n Diagram for Pump Type ,,delta2“ Impeller width = 8 mm

Optional gear ratio of the pump

:iPump
i=721 i=4,35
=657 i =387
i=5,69 i=31
i= 494 i = 2,45
N = KW Speed of the impeller = "mpeller
20
18
16
14
12 5050
/
0 T | s
I B, pa 3050
2 2500
0

0 100 200 300 400 500 600 700 800
Q = Liter / min

| nIrn|3ellger
"Pump X "Auxiliary drive

MMotor =

. F.A. Sening GmbH
;MCTechnologles D-25474 Ellerbek, Germany

N-Q-n Diagram for Pump

“Schutzvermerk nach DIN 34 beachten”

Changed : Date : Name :
" " 12.12.2006 | A. Jaacks
Type del‘l’az Drawing No. Rev.
Impeller width = 8 mm F51 251904
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E51.251905 - Q-Ap-n Diagram for Pump Type ,,delta2“ Impeller width = 12 mm

Optional gear ratio of the pump

:iPump
i=721 i= 4,35
=657 i =387
i=5,69 i=31
=494 i = 2,45
Ap = bar Speed of the impeller = "mpeller
10 4950
8
4550
7 \\
—~—
3500 — T
L \\\\ \\\
—_— 3000 — \\
3 — =
2500 ‘\\ \\ I
1
0

0 100 200 300 400 500 600 700 800 900 1000 1100
Q = Liter / min

| nIrn|3ellger
"Pump X "Auxiliary drive

MMotor =

. F.A. Sening GmbH
;MCTechnologles D-25474 Ellerbek, Germany

Q-ap-n Diagram for Pump

“Schutzvermerk nach DIN 34 beachten”

Gednd. am : Datum : Name :
" " 12.12.2006| A. Jaacks
T y p e d e l 1- d 2 Zeichnungs—Nr. Rev.
Impeller width = 12 mm F51251905
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E51.251906 - N-Q-n Diagram for Pump Type ,,delta2“ Impeller width = 12mm

Optional gear ratio of the pump

:iPump
i=17,21 i=4,35
=657 i =387
i=5,69 i=31
i= 4,94 i = 2,45
N = KW Speedoffheimpeller:nlmpe“er
20
18
16 __fffgl:
12
4500
8 ,_—:_-——"""———’ _____;—_..-————-""""——— 3950
/ "1
6 /// _/____-——-—"‘"'/ 3500
— ————
L | —T | _____________--————--"“"""'——_________Eﬂﬂl_
— | __________________..--—---“"" 2500
5
0

0 100 200 300 400 500 600 700 800 900 1000 1100
Q = Liter / min

| ”Impeugr
"Pump X "Auxiliary drive

MMotor =

. F.A. Sening GmbH
;MCTechnologles D-25474 Ellerbek, Germany

N-Q-n Diagram for Pump

“Schutzvermerk nach DIN 34 beachten”

Changed : Date : Name :
" " 12.12.2006 | A. Jaacks
Type delll-az Drawing No. Rev.
Impeller width = 12 mm F51.251906
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E51.251907 - Q-Ap-n Diagram for Pump Type ,,delta2“ Impeller width =15 mm
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= . F.A. Sening GmbH
v ;MCTechnologles D-25474 Ellerbek, Germany
% O_Ap_n Dlagram for Pump Changed : Date : Name :
g " " 12.12.2006 | A. Jaacks
E Type delll-az Drawing No. Rev.
o Impeller width =15 mm F51251907
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E51.251908 - N-Q-n Diagram for Pump Type ,,delta2“ Impeller width = 15 mm
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. F.A. Sening GmbH
;MCTechnologles D-25474 Ellerbek, Germany

N-Q-n Diagram for Pump
Type "delta2" 12.12.2006 | A. Jaacks

Changed : Date : Name :

Drawing No. Rev.

Impeller width = 15 mm F51.251908

“Schutzvermerk nach DIN 34 beachten”
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E51.250327 - Connection Diagram for Ejector

!

$8mm x1mm
Air inlet

Intake port of the pump

Exhaust pipe ®#12mm inside / length max. 1 m

I -1

|
|
|
|
|
(from air reservair
|

Cabinet

If the exhaust pipe is longer than 1m, than the inside diametfer has fo be
extended. Otherwise the dynamic pressure in the pipe is high and the ejector
does not work faulflessly.

. F.A. Sening GmbH
;MCTechnologles D-25474 Ellerbek, Germany

Changed : Date : Name :
Connection Diagram for Ejector 2102.2007] A Jaacks

“Schutzvermerk nach DIN ISO 16016 beachten”

E51.250327 A
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31.250115 - Maintenance Plate
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Approvals
Fehler! Verweisquelle konnte nicht gefunden werden.

. F.A. Sening GmbH
+NMC Technologies Ellerbek, Germany

, EG - Konformitatserklarung
EC - Declaration of Conformity

2 im Sinne der EG-Richtlinie Gber nichtelektrische explosionsgeschutzte Geréate
nach 94/9/EG Anhang VIII (ATEX 95)
as defined by non-electrical explosion protected Equipment Directive 94/9/EC Annex VIl

3 Der Hersteller / The Manufacturer

F.A. Sening GmbH
RegentstraBe 1
D-25474 Ellerbek

4 erklart hiermit, dass das nichtelektrische explosionsgeschiitzte Gerat
herewith we declare, that the non-electrical explosion protected Equipment

Gegenstand: Kreiselpumpe mit Getriebe / hydraulischer Antrieb
Alpha-3-704, Beta2-3-1004, Delta-3-1204, Gamma
und Bauart ahnlich

Subject: Centrifugal Pump with Gear Box / Hydraulic Motor
Alpha-3-704, Beta2-3-1004, Delta-3-1204, Gamma
and similar in design

6 in der gelieferten Ausfiihrung folgenden einschldgigen Bestimmungen entspricht:
corresponds to following pertinent regulations in the delivered implementation

- Nichtelektrische explosionsgeschiitzte Gerate 94/9/EG

Non-electrical explosion protected Equipment Directive 94/9/EC

8 Angewandte Gerategruppe: .......oooviviiiie e Gerategruppe Il
Applied group: Category Il
9 Angewandte Untergruppe:..........oooviviiie i Untergruppe B
Applied subgroup: Subgroup B
10 Angewandte Geratekategorie: ............c..oooiiiiii i Geratekategorie 2
Applied category: Category 2
11 Angewandte harmonisierte Normen, insbesondere: DIN EN 1127-1, DIN EN 13463-1,
Applied harmonized standards, in particular: DIN EN 1050, DIN EN ISO 12100,
CEN Report R044-001
12 Gerate-KennzZeiChNUNG: ........oooiiiiiiie e 112G 1B
Equipment marking:
13 Prufungen/Uberwachung/Kontrollen wahrend der Fertigung:............. Hersteller
Examination/inspection/tests during manufacturing: Manufacturer

14 Anlagen/Enclosures:

15 Ort und Datum: Ellerbek, den 10.04.2012 Geschaftsfuhrer //
Location and date General Manager / (F. JénssW
Form No. 129-00.doc No. of document: ATme 011
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The specifications contained herein are subject to change without notice and any user of said specifications should verify from the manufacturer that the specifications are
currently in effect. Otherwise, the manufacturer assumes no responsibility for the use of specifications which may have been changed and are no longer in effect.

Contact information is subject to change. For the most current contact information, visit our website at www.fmctechnologies.com/measurementsolutions and click on the
“Contact Us” link in the left-hand column.

Headquarters:

500 North Sam Houston Parkway West, Suite 100 Houston, TX 77067 USA, Phone: +1 (281) 260 2190, Fax: +1 (281) 260 2191

Measurement Products and Equipment: Integrated Measurement Systems:

Erie, PA USA +1 (814) 898 5000 Dubai, United Arab Emirates +971 (4) 883 0303 Corpus Christi, TX USA +1 (361) 289 3400
Ellerbek, Germany +49 (4101) 3040 Los Angeles, CA USA +1 (310) 328 1236 Kongsberg, Norway +47 (32) 28 67 00
Barcelona, Spain +34 (93) 201 0989 Melbourne, Australia +61 (3) 9807 2818 San Juan, Puerto Rico +1 (787) 772 8100
Beijing, China +86 (10) 6500 2251 Moscow, Russia +7 (495) 5648705 Dubai, United Arab Emirates +971 (4) 883 0303

Buenos Aires, Argentina +54 (11) 4312 4736 Singapore +65 6861 3011
Burnham, England +44 (1628) 603205

Visit our website at www.fmctechnologies.com/measurementsolutions
Printed in Germany © 08/12 F. A. Sening GmbH, Inc. All rights reserved. MN F13 001 US / DOK-490E Issue/Rev. 1.01 (08/12)
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