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Programme overview and fields of applications

Submersible mixers and recirculation pumps

Product type Main fields of application

Activated sludge tank
Bioreactors

Industrial sewage
treatment

Pump sumps

Rain spillway facilities
Sludge tanks, digestion
tanks

biogas installations
Kaldnes and special
sewage treatment
processes
Aquaculture, large
aquariums, ocean water
Generation of fluid
Recirculation
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General notes and abbrevaitions

Abbreviations used and what they mean

Abbreviation

Meaning

Material designations and their meaning

Material

Meaning

1~ 1-phase current 1.4021 Chromium steel X20Cr13
3~ 3-phase current 1.4057 Chromium steel X17CrNil6-2
-A Float switch attached 1.4112 Chromium steel X 90 CrMo V 18
D Direct activation 1.4122 Chromium steel X39CrMo17-1
DI Leakage detection 1.4301 Chromium nickel steel X5CrNi18-10
DM Three-phase motor in direct activation 1.4305 Chromium nickel steel X8CrNiS18-9
DN Nominal diameter of the flange connection 1.4306 Chromium nickel steel X2CrNi19-11
EBM Individual run signal 1.4308 Chromium nickel steel GX5CrNi19-10
EM Single-phase motor with starting capacitor
1.4401 Chromium nickel molybdenum steel X5CrNiMo17-
ESM Individual fault signal 12-2
GRD/GLRD Mechanical seal 1.4408 Chromium nickel molybdenum steel GX5CrNiMo19-
11-2
H Delivery head
1.4462 Chromium nickel molybdenum steel X2CrNiMoN22-
Ia Starting current 5-3
In Rated current; current at P, 1.4470 Chromium nickel molybdenum steel
- - - GX2CrNiMoN22-5-3
Inst. Installation: H = horizontal, V = vertical
1.4517 Chromium nickel molybdenum steel with copper ad-
LB Supply availability (L = warehoused goods, C = avail- dition GX2CrNiMoCuN25-6-3-3
able in 2 weeks, K = available in 4 weeks, A = delivery
time on request) 1.4541 Chromium nickel steel with titanium addition
X6CrNiTi18-10
P, Power consumption (power supplied from the mains)
1.4542 Chromium nickel steel with copper and niobium ad-
Pn=P; Rated motor power dition X5CrNiCuNb16-4
PN Pressure class in bar (. g. PN10 = suitable up to 10 1.4571 Chromium nickel steel with titanium addition
bar) X6CrNiMoTi17-12-2
PTC Positive Temperature Coefficient (PTC thermistor 1.4581 Chromium nickel molybdenum steel with niobium
sensor) addition GX5CrNiMoNb19-11-2
PT 100 Platinum temperature sensor with a resistance of Abrasite Chilled cast iron for use with heavily abrasive fluids
100Qat0°C
0 Al Aluminium
Q(=V) Volume flow
Al-oxid Aluminium oxide
-S Float switch attached
- - - @ Carbon
SBM Run signal or collective run signal
: - - Ceram Coating with very high adhesive strength, protection
SSM Fault S|gnal or collective fault S|gnal from corrosion and abrasion
WSK Thermal winding contacts (in motor for monitoring Composite High-strength plastic material
the winding temperature, full motor protection by
additional tripping unit) CR Chromium
Y/A Star/delta activation EN-GJL Cast iron (with lamellar graphite)
@® Operating mode of double pumps: EN-GJS Cast iron (with spheroidal cast iron)
Individual operation of the relevant operating pump
G-AISi12 Diecast aluminium
@®+@® Operating mode of double pumps:
Parallel operation of both pumps GfK Glass fibre reinforced plastic
® Number of poles of electric motors: GG see EN-GJL
2-pole motor = approx. 2900 rpm at 50 Hz
-~ GGG see EN-GJS
© Number of poles of electric motors:
4-pole motor = approx. 1450 rpm at 50 Hz Inox Stainless steel
@ Number of poles of electric motors: PA 30GF see Composite

6-pole motor = approx. 950 rpm at 50 Hz
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General notes and abbrevaitions

PE-HD Polyethylene with high density

PP-GF30 Polypropylene, reinforced with 30% fibreglass
PUR Polyurethane

SiC Silicon carbide

ST Steel

St.vz. Galvanized steel

V2A (A2) Material group, e.g. 1.4301, 1.4306

V4A (Al) Material group, e.g. 1.4404, 1.4571

Wear and tear

Pumps or parts of pumps are subject to wear in accordance with
state-of-the-art technology (DIN 31051/DIN-EN 13306). This wear
may vary depending on operating parameters (temperature, pressure,
speed, water condition) and installation/usage situation and may re-
sult in the malfunction or failure at different times of the above-
mentioned products/components including their electrical/electroni-
cal ciruitry.

Wear parts are all components subject to rotary or dynamic strain in-
cluding electronic components under tension, in particular:

- Seals (incl. mechanical seal), seal ring

- Stuffing box

- Bearing and shaft

- Impellers and pump part

- Ball race and wear ring

- Wear ring / wear plate

- Macerator

- Capacitor

- Relay / contactor /switch

- Electronic circuits, semiconductor components etc.
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Pumps and continuous-flow machines (lie submersible mixers and
recirculation pumps), as well as their components with coatings (cat-
aphoresis coating, 2K- or Ceram-coating) are subject to constant
wear due to the abrasive fluid contents. It is for that reason that the
coating is also listed with the wearing parts contained in these units!

We do not accept liability for faults or defects arising from natural
tear and wear.

Wilo — General terms of delivery and service
The latest version of our general terms of delivery and service can be

found on the Internet at

www.wilo.com/agb



Planning guide

Submersible mixers

Structure of a water treatment system

A water treatment system is for cleaning sewage, which has been
collected from the sewer system and fed to it. I

To clean the undesirable sewage contents, mechanical, biological and
chemical methods are used. Modern water treatment systems are de-
signed accordingly as multistage systems. The first water treatment
system on the European continent was put into operation in 1882
Frankfurt am Main.

System components

Rain relief

When feeding sewage to the water treatment system, two sewer
systems are to be distinguished, the mixing system and the separat-
ing system.

In the case of the mixing system, the rainwater and wastewater are
fed into a common drainage pipe of the water treatment system.
Here, the sewage network usually has to be relieved by a rain over-
flow or a rain spillway basin so that the water treatment systemisn't

hydraulically overloaded. This can be done using a rain spillway basin In the case of the separating system, the sewage is fed to a separate
(RSB), either already in the sewage network or later on in the water pipe of the water treatment system while the rainwater is pumped
treatment system. If such facilities are not available, the water treat- through a separate pipe, if necessary, after cleaning in a rainwater
ment system must be provided with the corresponding reserve ca- treatment basin, directly to surface water.
pacity.

Rake
The incoming rainwater is particularly severely contaminated after In the raking system, the sewage is pumped through a rake or screen
long dry periods. There are deposits due to the long dwell times in the drum. The coarse contaminants, such as monthly hygiene articles,
RSB. These deposits can lead to major odour problems in an anaerobic condoms, toilet paper, cotton swabs, stones or even leaves and dead
environment. These is where Wilo jet cleaners are used. They are animals are caught in the rake. The more narrow the passage for the
equipped with Wilo submersible pumps of the Wilo-EMU type and sewage, the less coarse material remains in the sewage after the rake,
can therefore also be operated in submerged state. The jet cleaners which has a positive effect on the wear of the machines in the subse-
add oxygen to the fluid and prevent solids from depositing. quent cleaning stages.

A distinction is made between fine rakes with a few millimetres gap
width and coarse rakes with a few centimetres. The material caught
in the rake is mechanically washed to remove the faecal matter. The
water is removed with a rake material press (to save weight) and then
the material is burned, composted (fertiliser) or is brought to a land-
fill.

Grit chamber

A grit chamber is a sedimentation tank with a defined dwell time. Its
task is to remove coarse, depositable contaminants from the sewage,
such as sand, stones or pieces of glass. These substances can easily
lead to system malfunctions (wear, clogging). The purpose is to sepa-
rate inorganic particulate substances from organic constituents,
which are eliminated in further cleaning stages and which contribute
to gas production when the sludge decays.

Possible designs include:

Long grit chamber

Ventilated long grit chamber, in which both grease and oil on the sur-
face are separated

Round grit chamber

Deep grit chamber

Another option for suspending potential deposits in the RSB is the

use of our directly driven Wilo Miniprop submersible mixers. These

can be fastened directly to the basin's base or wall and generate suf-

ficient turbulence to counteract the depositing of solids. There is a ventilation unit installed on the basin's base, through which
turbulence is generated. Due to the air that is blown in, the density of
the sewage is reduced. Due to these effects, the heavy mineral com-
ponents (mostly sand) settle on the base of the basin.

In modern systems, the collected sand is washed after removing it
from the grit chamber, i.e. it is freed of organic constituents in order
to improve drainage and make subsequent recycling possible (for ex-
ample for road construction).

When emptying the grit chamber, high demands are placed on the

wear resistance of the used pumps. Deposits (especially sand) must
be stirred up and pumped out. Wilo offers grit collector pumps for

Subject to change 09/2008 WILO SE



Planning guide

Submersible mixers

Structure of a water treatment system

WILO

this. These are Wilo-EMU FA pumps with mechanical stirring appara-
tus (Wilo-EMU FA...RF). With these, the sand is only stirred up in the
area of the pump inlet. Solid deposits are loosened up and can be
pumped. Due to the narrowly limited flow zone, the settling of sand is
not disturbed. The smooth pipe cylinder can usually be rinsed free of
long fibrous substances on its own. Since the stirring apparatus is
subject to a high degree of wear, it is made of the chilled cast iron
material Abrasite. The pumps are directly fastened to the chamber
bridge and submerged in the fluid.

Primary clarifier

The hydraulic dwell time in the primary clarifier is significantly longer
than in the grit chamber. For this reason, the grain size of the parti-
cles eliminated here by means of sedimentation is much smaller than
in the grit chamber. Undissolved substances (faecal matter, paper,
etc.) are deposited or float on the surface. About 30 % of the organic
matter can be removed in this manner. Primary sludge is formed,
which is transferred to what are called pre-thickeners in most water
treatment systems. It is thickened there, together with the surplus
sludge from the sludge activation system: The sludge is deposited
and the surplus water (cloudy water) is removed to establish a higher
dry substance content. The cloudy water is fed back to the cleaning
circuit of the water treatment system. The thickened sludge is
pumped into the digestion tank for further anaerobic treatment.

In the case of modern systems with nitrogen elimination, this part of
the system can be omitted or often has small dimensions. This is jus-
tified by the necessary presence of organic substances in sewage for
supporting denitrification.

This system component is not used for water treatment systems with
simultaneous, aerobic sludge stabilisation in the biological stage ei-
ther, otherwise non-stabilised primary sludge would continue to ac-
cumulate.

Wilo Catalogue C4 - 50 Hz - Submersible mixers

Biological stage

In this process stage, the undesirable sewage constituents are bio-
logically degraded by microorganisms. This is called activated sludge.
For this purpose, the sewage is oxygenated. Numerous methods have
been developed: The activated sludge method, the percolating filter
method and the fixed bed reactor method.

As an example, the activated sludge method is described below. The
majority of municipal water treatment systems in central Europe are
operated according to this method.

Activated sludge tank

With the sludge activation method, the organic sewage constituents
are oxidatively degraded to CO; and H,0 in activated sludge tanks by
aerating the suspension made up of sewage and activated sludge. At
the same time, the nitrogen compounds are oxidised to form nitrate,
which is the first step for the elimination of nitrogen.

The second step, denitrification, takes place under anoxic conditions
(absence of dissolved oxygen). For this reason, it must take place at a
different time/place than nitrification.

The activated sludge method is run continuously. This means that
sewage and activated sludge are continuously fed into the activated
sludge tank. At the same time, the suspension from the sewage and
activated sludge takes place to the same degree. By adding flocculat-
ing agents, the nutrient phosphorus can also be removed by means of
chemical reactions.

In the activated sludge tank, Wilo Maxiprop/Megaprop submersible
mixers are used to ensure sufficient mixing and flow rate during the
non-aerated phases (denitrification).










Submersible mixers WILO

Uniprop mixers - with gear

Technical data, motor data Wilo-EMU TR 50-2 (PUR)

Technical data

Wilo-EMU... Power consumption Propeller speed Transmission ratio Thrust
max. Py ; n - F

[kw] [rpm] - [N] z
TR 50-2.25-6/8 1 250 3.880 350 £
TR 50-2.25-6/16 1.2 250 3.880 350 ﬁ
TR 50-2.28-6/8 1.4 288 3.364 440 E
TR 50-2.29-6/8 16 292 3.167 490 3
TR 50-2.30-4/8 1.6 299 4.900 500
TR 50-2.30-4/8V 1.6 298 4.900 500
TR 50-2.30-6/8 1.8 306 3.000 540
TR 50-2.31-4/8 1.7 312 4.714 520
TR 50-2.31-4/8V 1.7 312 4.714 520
TR 50-2.34-4/8 2.2 345 4.250 620
TR 50-2.34-4/8V 2.2 344 4.250 640
TR 50-2.37-4/8 2.6 372 3.880 720
TR 50-2.37-4/8V 2.8 371 3.880 750
TR 50-2.42-4/12 3.9 428 3.364 930
TR 50-2.43-4/16 3.9 434 3.364 1000
TR 50-2.45-4/12 4.5 452 3.167 1020
TR 50-2.46-4/16 4.5 458 3.167 1110
TR 50-2.48-4/16 5.2 479 3.000 1240
TR 50-2.52-2/22 6.6 528 5.590 1400
TR 50-2.55-2/22 7.5 552 5.330 1570
TR 50-2.59-2/22 9.2 598 4.900 1740

L= Nom;r:)e‘:\lnr;otor Power consumption | Nominal current Nominal speed Ex protection according to

P, P I n M | ATEX
[kw] (Al [rpm] -

T 17-2/22R (Ex) 10.5 12.3 20.5 2914 . .

T 17-4/8R (Ex) 3.5 4.5 7.9 1410 . .

T 17-4/8V (Ex) 2.5 3.5 5.9 1400 . .

T 17-4/12R (Ex) 4.5 5.8 9.4 1405 . .

T 17-4/16R (Ex) 6.5 8.2 13.5 1400 . .

T 17-6/8R (Ex) 1.75 2.5 4.45 915 . .

T 17-6/16R (Ex) 3.7 5.2 9.1 931 . .

The value Py 1 is equivalent to the electrical power consumption at the duty point. Py refers to the max. electrical power consumption.
All of the data applies to 3~400 V, 50 Hz and a density of 1 kg/dm>.

Thrust and power measurement in accordance with ISO 21630.

» = available, - = not available
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Submersible mixers

Uniprop mixers - with gear

Dimensions, weights Wilo-EMU TR 50-2 (St.)

Dimension drawing

min. D
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Dimensions, weights
Wilo-EMU... Dimensions Weight
A | w | ¢ | o | E | F | @& | 1 Unit
[mm] [kg]
TR 50-2...-.../8 S 500 505 100 900 65 1135 700 1005 110
TR 50-2...-../12 S 500 510 100 900 65 1170 700 1040 118
TR 50-2...-../16 S 500 520 100 900 65 1210 700 1080 129
TR 50-2...-.../24'S 500 555 100 900 65 1290 700 1160 138
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Submersible mixers WILO

Uniprop mixers - with gear

Technical data, motor data Wilo-EMU TR 50-2 (St.)

Technical data

Wilo-EMU... Power consumption Propeller speed Transmission ratio Thrust
max. P 4 n - F

[kw] [rpm] - [N] -
TR 50-2.22-6/8 S 15 229 4.250 450 £
TR 50-2.24-6/8 S 1.9 247 3.880 540 g
TR 50-2.25-4/8V S 2 251 5.875 530 E
TR 50-2.28-4/8V S 3.2 296 4.900 790 3
TR 50-2.30-4/8 S 3.4 306 4.714 800
TR50-2.31-4/12S 3.4 309 4.714 830
TR 50-2.34-4/12S 4.4 338 4.250 970
TR 50-2.34-4/16S 4.5 344 4.250 1010
TR 50-2.37-4/16 S 5.6 373 3.880 1170
TR 50-2.37-4/24S 6.2 379 3.880 1270
TR 50-2.40-4/16 S 7 399 3.600 1350
TR 50-2.40-4/24 'S 7.4 406 3.600 1430
TR 50-2.43-4/24 S 8.9 433 3.364 1600
TR 50-2.45-4/24 S 10.6 453 3.167 1800
TR 50-2.47-4/24'S 11.9 475 3.000 1920

Wilo-EMU... Nomrijr;a‘lhlnrer:otor Power consumption | Nominal current Nominal speed Ex protection according to

P, P Iy n FM | ATEX
[kw] (Al [rpm] -

T 17-4/8R (Ex) 3.5 4.5 7.9 1410 . .

T 17-4/8V (Ex) 2.5 3.5 5.9 1400 . .

T 17-4/12R (Ex) 4.5 5.8 9.4 1405 . .

T 17-4/16R (Ex) 6.5 8.2 135 1400 . .

T 17-4/24R (Ex) 10 12.2 21 1417 . .

T 17-6/8R (Ex) 1.75 2.5 4.45 915 . .

The value Py ; is equivalent to the electrical power consumption at the duty point. P refers to the max. electrical power consumption.
All of the data applies to 3~400 V, 50 Hz and a density of 1 kg/dm>.

Thrust and power measurement in accordance with 1SO 21630.

« = available, - = not available
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Submersible mixers

Uniprop mixers - with gear

Dimensions, weights Wilo-EMU TR 60-2 (PUR)

Dimension drawing
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Dimensions, weights

Wilo-EMU... Dimensions Weight
A | w | ¢ | o | E | F | @& | 1 Unit
[mm] [kg]
TR 60-2...-.../8 600 445 100 900 65 1145 800 1005 103
TR 60-2...-.../12 600 480 100 900 65 1180 800 1040 111
TR 60-2...-.../16 600 490 100 900 65 1220 800 1080 122
TR 60-2...-.../22 600 525 100 900 65 1300 800 1160 130
TR 60-2...-.../24 600 525 100 900 65 1300 800 1160 130
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Submersible mixers WILO

Uniprop mixers - with gear

Technical data, motor data Wilo-EMU TR 60-2 (PUR)

Technical data

Wilo-EMU... Power consumption Propeller speed Transmission ratio Thrust
max. Py ; n - F

[kw] [rpm] - [N] z
TR 60-2.23-6/8 12 229 4.250 510 £
TR 60-2.25-6/8 1.4 250 3.880 580 ﬁ
TR 60-2.29-6/8 2.1 288 3.364 760 E
TR 60-2.30-4/8 2.3 297 4.900 840 3
TR 60-2.30-4/8V 2.2 297 4.900 820
TR 60-2.31-4/8V 2.4 308 4.714 880
TR 60-2.33-4/8 33 337 4.250 1070
TR 60-2.34-4/12 3.2 341 4.250 1060
TR 60-2.37-4/12 3.9 367 3.880 1220
TR 60-2.38-4/12 4.9 389 3.600 1430
TR 60-2.38-4/16 4 373 3.880 1300
TR 60-2.41-4/16 4.8 400 3.600 1450
TR 60-2.41-4/24 5 405 3.600 1450
TR 60-2.43-4/16 5.8 424 3.364 1670
TR 60-2.43-4/24 5.8 430 3.364 1610
TR 60-2.46-4/24 6.9 460 3.167 1830
TR 60-2.48-4/24 7.7 480 3.000 1950
TR 60-2.49-2/22 8.5 497 5.875 2150
TR 60-2.52-2/22 9.6 520 5.590 2280

EllEE Nom:)r;z‘lhl“rer:otor Power consumption | Nominal current | Nominal speed Ex protection according to

P, P I n M | ATEX
[kw] [A] [rpm] -

T 17-2/22R (Ex) 10.5 123 20.5 2914 . .

T 17-4/8R (Ex) 3.5 4.5 7.9 1410 . .

T 17-4/8V (Ex) 2.5 3.5 5.9 1400 . .

T 17-4/12R (Ex) 4.5 5.8 9.4 1405 . .

T 17-4/16R (Ex) 6.5 8.2 13.5 1400 . .

T 17-4/24R (Ex) 10 12.2 21 1417 . .

T 17-6/8R (Ex) 1.75 2.5 4.45 915 . .

The value Py ; is equivalent to the electrical power consumption at the duty point. Py refers to the max. electrical power consumption.
All of the data applies to 3~400 V, 50 Hz and a density of 1 kg/dm>.

Thrust and power measurement in accordance with ISO 21630.

« = available, - = not available
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Submersible mixers

Uniprop mixers - with gear

Dimensions, weights Wilo-EMU TR 60-2 (St.)

Dimension drawing

min. D

Dimensions, weights

Wilo-EMU... Dimensions Weight
A | w | ¢ | b | E | F e | L Unit
[mm] [kg]
TR 60-2...-../8 S 600 505 100 900 65 1155 800 1005 112
TR 60-2...-.../12 S 600 510 100 900 65 1190 800 1040 120
TR 60-2...-.../16 S 600 520 100 900 65 1230 800 1080 131
TR 60-2...-.../24 S 600 555 100 900 65 1310 800 1160 140

Subject to change 09/2008 WILO SE



Submersible mixers WILO

Uniprop mixers - with gear

Technical data, motor data Wilo-EMU TR 60-2 (St.)

Technical data

Wilo-EMU... Power consumption Propeller speed Transmission ratio Thrust
max. P 4 n - F

[kw] [rpm] - [N] -
TR 60-2.19-6/3 S 2.2 195 4.714 650 £
TR 60-2.22-4/8V S 2.8 221 6.571 810 ﬁ
TR 60-2.23-4/8 S 3.4 234 6.200 920 E
TR 60-2.24-4/8 S 3.8 245 5.875 950 3
TR 60-2.24-4/12S 3.7 245 5.875 980
TR 60-2.25-4/12S 4.5 256 5.590 1140
TR 60-2.26-4/16 S 4.3 260 5.590 1070
TR 60-2.27-4/16 S 5 272 5.330 1220
TR 60-2.29-4/16 S 6 293 4.900 1340
TR 60-2.30-4/16 S 6.8 303 4.714 1460
TR 60-2.30-4/24S 6.3 300 4.900 1370
TR 60-2.31-4/24S 7.3 310 4.714 1500
TR 60-2.34-4/24 S 9.5 340 4.250 1860

LBl NomFi)r:):\I“rer:otor Power consumption | Nominal current Nominal speed Ex protection according to

P, P Iy n M | ATEX
[kw] (A] [rpm] -

T 17-4/8R (Ex) 3.5 4.5 7.9 1410 . .

T 17-4/8V (Ex) 2.5 3.5 5.9 1400 . .

T 17-4/12R (Ex) 4.5 5.8 9.4 1405 . .

T 17-4/16R (Ex) 6.5 8.2 13.5 1400 . .

T 17-4/24R (Ex) 10 12.2 21 1417 . .

T 17-6/8R (Ex) 1.75 2.5 4.45 915 . .

The value Py ; is equivalent to the electrical power consumption at the duty point. P, refers to the max. electrical power consumption.
All of the data applies to 3~400 V, 50 Hz and a density of 1 kg/dm?>.

Thrust and power measurement in accordance with ISO 21630.

« = available, - = not available
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Submersible mixers

Uniprop mixers - with gear

Dimensions, weights Wilo-EMU TR 75-2

Dimension drawing

,_
||||||

Dimensions, weights

Wilo-EMU... Dimensions Weight
A | w | ¢ | o | E | F | 6 | u [ L Unit
[mm] [kg]
TR 75-2...-../16 750 490 100 1100 65 1290 950 650 1140 127
TR75-2...-.../24 750 525 100 1100 65 1370 950 650 1220 135
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