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1- Specifications for Grinders

Materials Standards

Material Standard

Carbon Steel, Plate and Strip BS EN 10139
Ductile Cast Iron BS EN 1564
Austenitic Cast Iron BS EN 13835

304 Stainless Steel BS EN 10088-1
316 Stainless Steel BS EN 10088-1
4130 Heat Treated Alloy Steel BS EN 10028-2
4140 Heat Treated Alloy Steel BS EN 10028-2

GRINDER ASSEMBLY

Grinders are of a 2-shaft design consisting of individual cutters and spacers.

Inline grinders are designed for pressurized or pumped systems and consist of a flanged main body
housing which is integral or unibody style.

The equipment shall operate at low speed with a maximum cutter shaft speed of 60 rpm and shall be
specifically-designed for conditioning the solids found in wastewater and sludge applications.

Cutters and Spacers :

a.

Cutters and spacers are all individual and the stacking of the cutters can be tailored to suit the
requirements of the process/ system to optimize performance and conditioning of solids in
wastewater.
Cutters are made from 4130 case hardened alloy steel to EN 10028-2 : surface ground, to a
hardness of 45-52 HRC.

a. Cutters can also be made from 304 stainless steel when required for corrosive

atmospheres or liquids.

Spacers are made from 4130 case hardened alloy steel to BS 970, surface ground to a hardness of
34-52 HRC. The spacers can also be made from 304 stainless steel.
Cutters and spacers both have hexagonal centre holes to fit the hexagonal shafts.
Cutter to cutter root diameter overlap is between 2mm and 7mm depending upon the cutter
selection. This maintains the best possible cutting efficiency while incurring less frictional losses.
The maximum clearance between overlapping cutters of opposing shafts is 0.28mm.
Standard, 11 tooth cutters exert a minimum force at the tooth tip of 12,308 N/kW during
momentary load peaks.
If necessary, cutters can be stacked two by two to produce a larger particle, or in a Monster Stack
formation with different cutters acting at different locations in the wastewater flow for optimal
conditioning of solids and to maximize cutter life and intervals between maintenance.
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Shafts

a.

The grinder drive and driven shafts are made from 4140 heat treated hexagonal steel to BS EN
10028-2 with a tensile strength rating of not less than 1027 kN/m?. The shafts are hardened to
36-40 HRC.
Hexagonal shafts measure nominally 50.8mm across the flats.
In the 10K grinder the drive and driven shafts are identical and interchangeable.

a. Inall other grinders the drive shaft is longer than the driven shaft.

Shaft Bearings and Seals

o 0 T W

®

Radial and axial loads shall be borne by sealed, oversized, deep-groove ball bearings.

Shaft seal type shall be mechanical.

Each bearing and seal arrangement shall be incorporated into a cartridge-style housing.

Cutter shafts shall be supported on both ends.

(Cantilever-style arrangements shall not be permitted.)

Dynamic and rotating seal faces shall be Tungsten Carbide with 6% Nickel binder.

Seal cartridges shall not require flushing.

Seals shall be rated to operate wet or dry.

a. Severe duty seal cartridges are rated to a maximum pressure of 10 bar, but they are
incorporated in to a grinder system where the overall maximum working pressure is 6 bar.

b. Severe duty O-rings are Viton.

c. Standards duty seal cartridges are rated to a maximum working pressure of 6 bar.

d. Standard duty O-rings are Buna-N

Housing and Covers

a.

The main body, gear, base and end housings are made from austempered ductile cast iron to BS
EN 1564 .

Speed Reducer

o 0o T w

Speed reducer shall be manufactured by Sumitomo

Speed reducer shall be a cycloidal type.

Gear motor speed reduction ratio shall be 25:1.

Speed reducer shall be grease lubricated and able to be mounted in any plane.

Gear Motor Option

a.

b.

The gear motor is a grease filled, planetary type reducer with a 500% shock load capacity having
an integrated motor.
The reduction ratio of the gear motor is 25:1.

Motor Controllers/Control Panels
The controller provides independent control of the grinder and is individually rated for the size of motor.
Power supply is 400 volts, 3 phase, 50Hz.

Operation
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The controller is equipped with the following control switches;

FORWARD - Grinder will run continuously

STOP - Grinder will not run

REVERSE - Grinder will operate in the reverse direction ONLY whilst the button is depressed.
(Spring return)

AUTO - Grinder will operate Automatically from a Permissive start signal

from control equipment.
Components

Enclosure
a. Single door, mild steel enclosure, rated to IP65 and suitable for wall mounting. Powder coated

RAL 7032. Fitted with corrosion resistant hinges and latches.
b. Houses the control devices, terminal blocks and reversing motor starters.

Control Devices
Pilot devices are mounted on the enclosure front panel.

Indicators for POWER ON and RUN to be LED type pilot lights.

Lights and selector switch are heavy duty IP65 type.

The selector switch is spring return from the REV position to the OFF position.
Control circuit voltage shall be 110V.

S o Qo 0 T o

Panel shall be protected by Type “D” MCB devices, not fuses.
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Motor Starter

a. Starteris 110 volt, reversing type operating coil.
Forward and reverse contactors on the starters have both mechanical and electrical interlocks.
c. Overload relays (OL) are adjustable so that the range includes the full load amps (FLA) rating
and service factor.

Safety Features

When a grinder jam occurs the overload relay trips and stops the grinder and go through a
reversing cycle to help remove the blockage. 3 attempts are carried out, after which the Grinder
will Stop and the Controller “FAIL” lamp will be illuminated.

The grinder can be reversed manually to help eject the offending object from the cutters, only
after the overload relay resets.

If a power failure occurs while the grinder is running in AUTO, operation will resume once the
power is restored.

The grinder reset is from the local controller only.

2- Specifications for progressive cavity pumps:

Pump

Pump shall be progressive cavity type with a service friendly design to allow for replacement of the main
components without removing the pump from the piping.

Pump basic features:

Casings made of high quality cast iron.

Rotor hardened and ground, with flow-optimized surface microstructure and ductile coating in
wear-resistant design.

One-piece elastomeric stator with honeycomb surface for torque reduction and efficiency
increase

Sator should resist tear growth and can be still used with localized damages.

Capsuled joints with cover sleeves, gas and liquid tight

Joint design:

¢ Qil lubricated with permanent oil circulation on the sliding surfaces of the joints

e Coupling rod with metallic protective collar to protect against damage of the joints

* A service friendly, low maintenance and overpressure resistant joint connection

e Joint pins, bushings and sleeves to be exchangeable and made of wear resistant and hardened material

Shaft seal by single acting mechanical seal
24



- Zero-play clamping set connection between pump and drive to prevent fit corrosion

- Simplified disassembly and assembly due to self-centering removal element integrated in the
pump

- Quick replacement of rotor, stator, mechanical seal and joints must be possible without removing
the pump from the pipeline and without opening the joints

- Stator must be easy to replace without dismantling the rotor and without removing the pump
from the pipeline

- Inspection openings on both sides for easy access to the joints and the cardan shaft

- Pump prepared for thermal dry-running protection: Stator with vulcanized sensor sleeve not in
contact with medium, for easy adaptation of a thermal dry-running protection system

- Control unit of the thermal dry-running protection integrated in the connection head

Materials for pump:

Pump casing: EN-GJL-250 (GG25)

Pump lantern: EN-GJL-250 (GG25)

Rotating Elements: 1.4021/ 1.1191 or similar
Rotor: 1.2436, hardened

Stator: Perbunan (NBR) or Better Material

Cover sleeves: Perbunan (NBR)
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medium:
pumped medium:
Specific gravity:
Particle size:

pH value:

solids content:
dynamic viscosity:
kinetic viscosity:

performance:

capacity (Q-min):

capacity (Q-max):

differential pressure (Q-min):
differential pressure (Q-max):
pressure on suction-connection (Q-
min):

pressure on suction connection (Q-
max):

pressure on pressure connection (Q-
min):

pressure on pressure connection (Q-
max):

speed (Q-min):

speed (Q-max):

rubbing velocity (Q-min):

rubbing velocity (Q-max):
frequency Q-min. (Hz):

frequency Q-max. (Hz):

power required at the pump shaft (Q-

min):

power requried at the pump shaft (Q-

max):

operating torque (Q-min):
operating torque (Q-max):
starting torque (Q-min):
starting torque (Q-max):
operating temperature (Q-min):
operating temperature (Q-max):

Execution:
installation:

general conditions:
Installation area:
Ambient temperature;
humidity:

operating mode:

(C-T-G-0025-236) i sl
4l oY) Blaall diudaa il g cuS g 2 ) 8

primary sludge
0,95 - 1,10 kg/dm?
0=3mm

6-8

1-5%TS
1-100mPas

1,05 - 20,91 mm¥s

8,00 m¥h
20,00 m?h
1,50 bar
1,50 bar
0,00 bar

0,00 bar
1,50 bar
1,50 bar

120,00 1/min
297,00 1/min
0,50 m/s
1,23 mis

24 Hz

59 Hz

1,20 kW

2,70 kW

111,92 Nm
101,64 Nm
142,00 Nm
142,00 Nm
20°C
20°C

horizontal

in building

upto 50°C

up to 50%
Continuous operation
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operating hours:
service voltage (V):
number of phases:
operating frequency:

Painting:
coating thickness:
coating system:
assembly colour:

NEMO-block construction pump

general characteristics:
sense_of_rotation:
additional nameplate:

pump housing / end stub:
flange position:
2 x horiz.nach rechts,
2 x horiz.nach links,
function of housing connection:
flange design:
pipe diameter and nominal pressure on
pump housing
end connection flange design:
end connection flange nd:
function end connection:

joints:
joint seal. execution:
joint lubrication:

Helical-Geared Motor

Make/type:
manufacturer:

type:

type addendum:
Execution:

drive construction:

winding voltage (V):

frequency (Hz):

number of poles:

number of phases:

power (kW):

speed (rpm):

axial load (Nm):

protection type:

insulation class:

thermal monitoring:

base plate

execution:
material base plate:
assembly specification;

material according order confirmation

8 hid
400 Volt

240my
system 2

RAL7031 (blue grey)

to the left, viewed on drive shaft
PSP-N817104-14-3-6-3

2 x horiz.nach rechts,

2 x horiz.nach links,

ges, auf A-wellenende
suction connection
Flange design to DIN2501

DNB0 PN16

Flange design to DIN2501

DN80 PN16

pressure connection

SM Pin joint seal
Mineral oil

Nord
SK30-112M/4
~-F(AL) TF

B5
400/690
50 Hz

4 poles
3

4,00 kw
251 rpm
8730N
IP55

F, used in accordance with B
wind.prot.3PTC_therm.without

steel

top hat profile base plate
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