MF 3000, 5000, 7000

Mass flow Measurement




Online Flow Measurement

How is the flow rate measured today?

1. Weighing of silo & dosing - Dependent on fill level
— Influence of bridging

— No unloading while loading




Online Flow Measurement

How is the flow rate measured today?

2.
3.
4.

Belt scales
Impact scales

etc.

In contact with material
Expensive

Huge, difficult to retrofit
Maintenance and
recalibration efforts




The alternative: Contact-f & maintenance-free flow measurement

MF 3000 / DYNA mflow
Microwave

MF 7000 / DYNAscale

Load cell
MF 5000 / DYNAmas

Capacitive



Always the suitable technology for mass flow measurement

MF3000 Microwave Sensor

— Flow rate ~0.02...~20 t/n
— Needs calibration

— Pneumatic conveyor (dilute
phase) / free fall

— Not affected by change of
particle size, shape,
(moisture rate)

— Sensible to changes of
velocity and bulk density,
sensitive to vibrations

— Needs some distance to
moving components

MF 5000 Capacitive Sensor

Flow rate ~0,1...500+ t/h
Needs calibration

Pneumatic conveyor (dillute &
dense phase) / free fall

Not affected by change of
velocity, bulk density, particle
size or shape

Sensible if moisture rate
changes

Very stable measurement
even when product /process
changes

MF 7000 slide with load cells

— Flow rate ~500 kg/h...50 t/h
— No calibration!

— Free fall only

by changing material

powder

High accuracy (1-2 %), not affected

Not affected by moisture changes

Solids only, does not work with



MF 5000 / DYNAmas

Non-Contact General-Purpose Flow Meter for Dry Powder & Bulk Solids




MF 5000 / DYNAmas

Flow Meter
Electronics

S e ¥ Communication Unit
7 L. | DYNAcon

Sensor
Housing

Ceramic Sensor Tube (Liner)

Sensor

Flange
Special flexible sensor PCB
attached around sensor tube



MF 5000 / DYNAmas — Capacitive Measurement Principle

Concentration Velocity

— Runtime measurement
at two integrated sensors
with known distance

— Electromagnetic field measuring
the capacity (=concentration
of the bulk material)

— No calibration

— Calibration by
o reference weighing
o filling the sensor pipe
(externally or in process)

¥  Cross-section — kg/h

Two measurements . )
Concentration X Velocity
surface

in one device



MF 5000 / DYNAmas Influences & Limitations

Influence A Limitation No influence

— Changing product moisture — Too low concentration — Changing bulk density
< 5...10 kg/m?3, depending
— Product built-up / caking on bulk material — Changing particle size
— Instable product strands — Extremely conductive product — Changing particle shape
(test required)
— Changing chemical — Changing colour
composition — Conductive built-up / caking
— Changing velocity

— High temperature changes




MF 5000 / DYNAmas — For almost all kinds of bulk materials

o

" Plastic =y
S o B s

. granulates s

Aluminum
Oxide

-

o

Potassium
Nitrate




MF 5000 / DYNAmas - Features

Usp;

— Wide Size Range
10 sizes from EN/DIN DN25 to DN300 and ANSI 1” to 12”

— Smaller flow rates from 50 kg/h to
high flow rates up to 400 t/h +

— Accuracy typically between 1% to 4%

— Hazardous areas: EX zone 20 or 1



MF 5000 / DYNAmas - Installation Places

Screw conveyor

Free Fall

— Straight or inclined pipes

— Also if space is limited

— Also directly under moving components
like rotary valves, screw conveyors,
screeners, ...

Screener Chain conveyor



MF 5000 / DYNAmas - Installation Places

Horizontal pipe

Pneumatic Conveyors

— Vertical, horizontal, inclined pipes

— Thin stream / lean phase conveying
— Dens stream conveying

Inclined pipe -



MF 5000 / DYNAmas — Application Example

Chemical (Fertilizer) Industry - Truck Loading 2 -BASF

The Chemical Company

Customer « Urea Manufacturer BASF (Germany)

Bulk
Material

~
/

» Urea Granulate

* Truck loading control
* Replacement of inaccurate impact flow meter

Task « Limited space, very flow fluctuating flow also
depending on filling level of silo

* Flow rate 100...130 t/h

| e
Installed MF 5000 /
DYNAmas between silo and
~N conveyor belt.

* MF 5000 / DYNAmas DN200
Solution installed in a short vertical pipeline
* Free fall between silo and conveyor belt

» Avoid overloading of trucks b
Customer’s * Avoid subsequent lightering (unloading)
Benefit « Contactless wear-free measurement
» Accuracy +/- 3%
J

Truck loading station



MF 5000 / DYNAmas — Application Example

Calcium Carbonite - Truck Unloading s,, AH
e M&S

* Raw material producer SeAH M&S
(South Korea)

Customer

\
/

Bulk

Material + Calcium carbonate (CaCO, powder)

» Capture the quantities delivered by truck
(unloading)

» Conveying directly to a mixer or a silo

* Flow rate 30-40 t/h

Task

* 1x MF 5000 / DYNAmas DN100
Solution « Vertical pipeline DN100 (4")

« Pneumatic conveyor -l ,
‘& | Truck unloading

station

~
+ Perfect quantifyiing, for reliable inventory
Customer’s control and tracking of suppliers delivers
Benefit * Increased Process Safety
» Achieved accuracy: +/- 2.5 % - L
) ; T
Installed MF 5000 / DYNAmas




MF 5000 / DYNAmas — Application Example

Measure cement dust for process control

Customer + Cement Manufacturer Holcim (Germany)

!

olcim

Bulk

Material « Cement Dust

» Cement dust is centrally collected by \
aspiration and recycled into the production
process (silos at different places).

» Transparent mass balancing required

* Fluctuating pressure and bulk density

* Very pulsating flow, short conveying cycles

* Flow rate 7...14 t/h /

J

» MF 5000 / DYNAmas DN100

Solution « Pneumatic conveying pipeline DN100 (4”)
behind pressure vessel

* Improved process transparency, as a raise
in cement dust is quickly detected

» Contactless measurement
* Wear-free, maintenance free
» Accuracy +/- 1%

Customer

Benefit

Installation after blowpot



MF 5000 / DYNAmas — Application Example

Flow measurement of feet pellets

» Animal feed producer Cargill (Saskatchewan,

Customer Canada)

Bulk

Material * Canola Meal Pellets

- J

* Mass flow rate measurement after cooler
* Flow rate 15 - 20 t/h Canla meal pellets

\
* DYNAmas 8" (DN200)
Solution « Installed in Pneumatic conveyor, 8 pipeline
(DN200)
J

* Reliable recording of production output
Customer * Increased process transparency

Benefit + Easy integration o ST SR
. +/-2.59 B S b ) R R
Accuracy +/-2,5% B B B -5 T

Cargill plant in Saskatchewan, Canada



MF 5000 / DYNAmas — Application Example

Quantity balancing with corn kernels

Customer » Seed manufacturer Syngenta, in Brasil

Bulk
Material Corn kernels
J
» Quantifying the yield in maize seed N\
production

» Corn kernels are sorted by size, fertility and
other factors to obtain high quality seed

* To control the loss of each batch in the
sieving process, throughput is measured at 3
points. Feeding the sieving machine as well Corn seed at the sieving station
as good product and rejects after the sieve /

Task

+ 3x MF 5000 / DYNAmas (DN80, DN100, )
Solution DN150)
* Installed in free fall above sieve and in free
fall and pneumatic conveyor after sieve )

* Information about product loss in real time
+ Significantly improved process transparency

» Easy integration into existing systems, overall
height of only 250/300 mm

» Measuring accuracy +/ 1 ...1.5%

Customer

Benefit

MF 5000 / DYNmas in penmatic conveying and free fall




MF 5000 / DYNAmas — Application Example

Measure for dosing EMSLAND GROUP

using nature to create

=
« Starch producer Emsland-Starke,
Customer Emlichheim, Germany
J
Bulk )
u .
Material Starch for glue production ]

Installed
MF 5000 /
DYNAmas

under Sieve

* Flow rate measurement under sieve before
control mixer loading

* In the downstream mixer (in continuous
operation), liquid preservative is added
depending on the throughput

* Flow rate up to 2500 kg/h (5000 Ibs/h)

J

* MF 5000 / DYNAmas DN150 for EX Zone 20

Solution installed in pipeline between screen and mixer

* Reliable online flow rate measurement
» Avoid over-/under dosing in the mixer
* No blocking of the mixer

» Contactless and wear-free measurement
* Measurement accuracy +/- 2%

Customer

Benefit

e

Emsland-Starke plant in Emlichheim, Germany




MF 5000 / DYNAmas — Application Example

Screen control in silica production WACKER

* Wacker Chemie / Germany
* Producer of silicium

Customer

Bulk

. « Silicium raw material
Material

» Measure the mass flow coming out of 5
sieves in a new grinding plant

» Detect sieve brakes, monitor quality

» 5x MF 5000 / DYNAmas DN 150-200

Solution « Mass flow: 0,5 — 4 t/h

* Perfect product quality

» Less downtime, less waste as sieve
brakes are detected in time

» Consistent screen load
* Increase of plant efficiency

Customer

Benefit




MF 5000 / DYNAmas — Application Example

Quantity Accounting in fertilizer production

Show,

~
* Fertilizer producer SKW Stickstoffwerke
Customer Piesteritz GmbH (Piesteritz, Germany) PI ESTERITZ
J
A
Bulk .
Material Ammonium sulfate ]
) /
» Recording of the production volume of the K
plant part I_DYE‘I%Inst_rqmgqts_
 Replacement of a belt weigher Con Il
* Flow rate 6-17 t/h
N
. * MF 5000/ DYNAmas DN200 (8”)
Solution + 8” free fall pipeline after conveyor belt
J

Process transparency:
All values on the DYNAcon display

» Continuous recording of production
Customer output

Benefit » Contactless and wear-free measurement
* Measurement accuracy +/- 2,3%




MF 5000 / DYNAmas — Application Example

PCI — Pulverized coal injection

« Steel producer Ruukki (Rahe, Finland) SSAB
Member of SSAB Group r ( I(I

J

Customer

&

Bulk

Material © Cral e

* Pulverized coal injection process (PCI)

» Uniform distribution of coal dust in coal
lances around two blast furnaces

» Throughput 600-1,800 kg/h
+ Coal concentration 70-120 kg/m?
» Speed 4-5m/s

N
» 39x MF 5000 / DYNAmas DN23
Solution « Pneumatic conveying lines between
distributor and blast furnace
J

* Increased process reliability

* Improved product quality

* Non-contact measurement

* Wear-free, maintenance-free

* Measurement accuracy < +/- 2%

Customer

Benefit




MF 3000 vs MF 5000

Two excellent flow meters
that complement each other perfecly




Microwave Flow Meter MF3000

— Perfect for small flow rates: 0.02 t/h ... 20 t/h

— Works in a metallic pipeline until DN300

— Freefall or pneumatic (dillute, no dense phase)
— Vertical or horizontal installations, no inclined
— Very, very easy to retrofit

— Less expensive solution

— But effected by:

— Changing velocity
— Changing bulk density

— Non-ideal distribution of particles

N Calibras:
—  Vibration ahbr.at'on
required




Microwave Flow Meter MF3000

; @ Requires fully air-born, well distributed H H
I o barticles ... o dense phase! Pneumatic conveyed lines
V.
et Dilute Phase
o0 ¢ - - High material velocity
ol (v>20 m/s)
. I . - Low pressure
v
;I,’é Dense Phase — Bed flow
- Material velocity medium to
high

- Medium pressure

Dense Phase — Dune flow
- Material velocity low
- " - Medium to high pressure

Dense Phase — Full pipeline
Requires distance to rotary valve, -  Material Ve|ocity very low
to bends etc. .

- High pressure




MF 3000 / DYNA mflow — Application Example

Measure material flow in plastic recycling

~
Customer * Plastic recycling company / Germany
J
Bulk )
u L
Material Plastic chips ]
* Plastic chips made from PET bottles are \
conveyed to silos after milling and screening
* Plastic bottles are washed in the process,
therefore the moisture rate fluctuates
» Monitor the process, average flow rate
up to 5 t/h in a pneumatic conveying line
DN100 /
N
Solution * MF 3000 / DYNA mflow
J

» Constant process control
ngtnoen%ter + High accuracy (+/- 3%) despite changing
moisture content

Plastic cleaning and recycling machine



MF 3000 / DYNA mflow — Application Example

Measure coal dust in cement industry

Customer « Cement plant of Holcim / France

Bulk

Material aclices

* In order to optimize the burning process, a
continuous flow rate measurement shall be
realized in the coal dust feed pipeline

N
* MF 3000 / DYNA mflow
Solution » Installed in front of the burner at the rotary
furnace in a pneumatic vertical pipeline
J

Customer + Costant flow rate can be hold
Benefit * Optimizes the burning process in the furnace

Coal dust feed into the pieline




MF 3000 / DYNA mflow — Application Example

Dosage in flue gas cleaning

~
Customer * Alumnium Plant / Germany
J
S
Bulk .
Material Lime hydrad ]

* Flue gas cleaning systems requires an exact
dosage of adsorption material, e.g. lime
hydrad

* Itis required to measure and document the
amount of supplied lime to ensure the
cleaning works well

N
* AMF 3000 is installed on a horizontal
Solution pneumatic feed line, just before the lime
hydrad enters the flue gas cleaning system.
J

* Clogging of the rotary valve etc. no longer
impacts the gas cleaning

Customer + Accurate measurement (as the material is
Benefit constant and perfectly distributed in the

pipeline)




MF 3000 / DYNA mflow — Application Example

Dosing control in fertilizer industry

* Fertilizer Manufacturer Timac AGRO (ltaly)

Customer * Member of Groupe ROULLIER )
Bulk |

u m
Material Taloum powder J

» Dosage control

* Talcum is used as anti-caking and anti-
dusting agent. Dosage into rotary granulator
according to main product flow

* Flow rate 80...260 kg/h

N
* MF 3000 / DYNA mflow
Solution * Free fall, vertical pipeline DN80, between
screw conveyor and granulator
J

+ Optimize the dosing of the aggregate, avoid
over- and underdosing

Customer « Improve product quality
Benefit * Reduce material consumption and cost

+ Contactless wear-free measurement

» Accuracy +/- 2,5%

Installed DYNA M-flow between auger and granulator



MF 7000 / DYNAscale

Most accurate inline flow meter!




Measurement of Coffee Beans

—  Natural product
—  Changing moisture 9...13%

—  Too big variation for DYNAmas

- Solution???




MF 7000 / DYNAscale Highlights

—  Not affected by moisture

—  Not affected by changing particle size / bulk density
—  Most accurate inline flow meter on the market

—  Unique

- Doesn't need calibration




MF 7000 / DYNAscale Working Principle

Combination of actual weight
measurement and velocity
measurement

Weight (while moving) Mass flow: kg/h

No Impact Plate!!!!
Impact Plate Flow Meter
—  Measures the force (not the weight)

—  Requires calibration

—  Changing bulk density and changing velocity affects the
measurement performance



MF 7000 / DYNASscale Inside

Section to slow down the bulk material

Directing the material stream towards the measurement section
Measurement chute

Load cell to measure the weight

Two electrostatic sensors for velocity measurement

o a0k 0N~

Calculation of mass flow rate

At,d => v[m/s]
F.L =>D[kg/m]
: A m=D-v [kg/s]

6




MF 7000 / DYNAscale Capacity and Versions

Measuring range:

Enough to have the scale covered
Not so much that it will block the chute
In rough numbers: ~0.2 ... ~50 t/h

Ask your MUTEC contact for calculation to be on the safe side! :)

Three sizes available depending on capacity
(Small, Medium, Large)

Purge Air Option available to remove dust from the scale
(frequently and not continuously!)




MF 7000 / DYNAscale Applications

Best used / Please focus:

—  Granulates
—  Especially plastic granulates (different grades)
—  Grains

- Cereals




MF 7000 / DYNAscale Limitations

Limitations of MF 7000 / DYNAscale:

— Dust - Weighing not possible. Particle size must be >0.5mm

— Water / Wet material - Electrostatic velocity measurement can not work
— Electric Conductivity - Electrostatic velocity measurement can not work
— Sticky material - Build-up generates offset

— No ATEX approval

These materials won't work / be careful:

—  Powders of all kinds... (particle size below 0.5mm)
—  Wood chips (sticky)

—  Carbon (conductive)

—  lron ore (conductive)

—  Silicium / Silicon (conductive)




MF 7000 / DYNAscale — Application Example

Plant monitoring for coffee beans

 Plant manufacturer for coffee processing,

Customer PROBAT, Emmerich am Rhein
J
A
Bulk « Coffee beans raw
Material » Coffee beans roasted )

* Process control

* Must handle changing product properties
(bulk density, moisture)
* Flow rate up to 10 t/h

J

* MF 7000 / DYNAscale

Solution * Installed in free fall after rotary valve

* Improved process transparency
* Online production control
* Accuracy +/ 0.8%

Customer

Benefit




MF 7000 / DYNAscale — Application Example

Screener monitoring with PBT

LANXESS

-
Customer » DuBay Polymer factory in Hamm, Germany
J
S
BUIk. * PBT (Polybutylene terephthalate) granulate
Material )

* Identify precisely how much material is
leaving the screener

» Changing products with different properties
— should be measured without recalibration

* High accuracy required
* Flow rate 2.5 ... 6 t/h in a DN200 (8") pipeline

/

N
* MF 7000 / DYNAscale
Solution » Installed in free fall pipe between screener
and silo
J

* Better than other inline sensor (0,65% accu-
racy), stable even when product changes

Customer » No interruption for weighing (silo can be
Benefit loaded and unloaded at the same time)

* No maintenance effort (as there would be for
impact plates or belt scales)

+/- 0.65%
Accuracy




Further MF 7000 / DYNAscale Applications

Ship loading, measurement of
LDPE pellets going into container




MF 9000 / DYNAmas and SF

Speed Measurement of bulk solids and powder




