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Many devices are available on the market 
today for detecting the level of materials 

in bins, tanks and silos. However, for calculating 
what’s in inventory sometimes level data just isn’t 
enough. 

To estimate the amount of material on hand 
and the dollar value of that inventory, a single 
measurement point might not be enough data to 
calculate an accurate volume estimate. 

Due to their tendency to form irregular to-
pography in the silo, this can be especially true 
in powders and solids because many don’t tend 
to flow freely. If inventory volume is based upon 
a single measurement from a single point in the 
silo, the volume estimate has the potential of be-
ing very inaccurate.

Multiple Points Really Matter
Acoustics-based technology used in sensors 

referred to as 3DLevelScanners, or generically 
called scanners, is very different from other types 
of sensors. Like the name implies, these devices 
scan the material surface to take multiple mea-
surements, taking into account the high and low 
spots in the silo. Scanning the surface also detects 
conditions such as cone up or cone down as well 
as buildup that may be present along the sidewall 
of the vessel. The data from multiple measuring 
points is processed using advanced firmware and 
algorithms, and when combined with the silo’s 
parameters loaded into the software, a highly 
accurate volume estimate can be provided. Addi-
tional data, such as the highest, lowest and aver-
age level of the material also is supplied.

Getting Reliable Performance in Heavy Dust
One of the greatest challenges powders and sol-

ids present is the presence of excessive amounts 
of dust, which can render some types of sensors 
inaccurate or unreliable until the dust settles. By 
operating at very low frequencies, a scanner isn’t 
bothered by dust and can perform consistently 
and reliably regardless of the conditions in the 
vessel. This technology has been proven in many 
different challenging materials such as alumina 
powder, carbon black, detergents, polyethylene 
powder, silica granules, fly ash and talc powder.

Self-Cleaning Sensors Minimize Maintenance 
A clean sensor will be more reliable and mea-

sure accurately, ensuring inventory levels are 
properly maintained. The unique design and ma-
terials used to manufacture scanners ensure that 
the surface resists the buildup of dust particles 
that are suspended in the air at the top of the 
vessel. Plus, the acoustic pulses make a “chirp-
ing” sound that resonates and creates an almost 
imperceptible vibration that helps keep the in-
side of the scanner clean. This way, the sensor 
stays clean and operational without the need 
for running an air purge to the top of the vessel, 
which can be costly.

Clingy Materials
When a silo is filled with very dusty materials, 

it’s important to outfit the silo with a sensor that 
can stand up in the stickiest situations. For this 
type of application a scanner that has a Teflon 
coating on the horn resists dust buildup even 
when its cold outside and the bin is filled with 
warm materials. This option is recommended 
when the sensor is being used to measure clingy 
materials such as flour, alumina, calcium carbon-
ate, talc, soda ash, potash, lime, salt, sugar, co-
coa, concrete, detergent, or cement.

Preventing Contamination
With an acoustic sensor, there’s nothing that 

comes into contact with the material, making it 
very safe to use in powders, granules or other 
solids of all types. There’s no risk of equipment 
being stuck in deep material or becoming de-
tached and potentially damaging structure or 
equipment in the bottom of the silo. There’s no 
need to replace probes or cables that can wear 
out over time. Eliminating contact with material 
helps ensure long life with minimal preventive 
maintenance or cost.

Inventory Management With Fewer Accidents
When inventory monitoring is completely au-

tomated, there’s no need to climb silos to take 
measurements. This not only saves time, it elim-
inates the risk of falls and the resulting injuries 
and the hassles of insurance and paperwork that 
comes with accidents. 

Plants today deal with rigorous OSHA require-
ments pertaining to climbing and entering silos 
and risk hefty fines when found in violation. Install-
ing an automated inventory monitoring system 

allows for 
mater ia l 
manage-
ment to 
be per-
f o r m e d 
from a 
personal 
comput-
er in the 
safety of 
an office.

3DLev-
e l S c a n -
ners, like 
most oth-
er mea-
surement 
d ev i c e s , 
come in 
a variety 

of models and offer a wide range of options to 
tailor the device to the application. To select the 
right model for an application, it’s extremely im-
portant to communicate your expectations of the 
technology and how you plan to use the data that 
you get from the device. Many plants are focused 
upon having a very high level of inventory accura-
cy. Accuracy of the scanner is driven by a number 
of variables, starting with information about the 
size of the vessel, the presence of structure inside 
it, and the material that’s being measured. The 
installation location also is important as scanner 
technology measures multiple points, so the de-

vice needs to have a clear view of the material 
surface.

The most basic model of a scanner is referred 
to as an RL, which is short for reliable level. This 
model measures material in a narrow beam di-
rectly below the device, penetrating high levels 
of dust, and performing where other types of lev-
el sensors become unreliable or inaccurate. This 
model is most often used when highly reliable 
level measurement data is needed on a continual 
basis. This model is frequently applied in materi-
als that are less prone to excessive buildup and in 
narrow or smaller silos.

When more than simple level data is needed, 
the S model is designed to determine volume 
based upon an average level in the bin from mul-
tiple measurements taken within a 30-degree 
beam angle. This model often is used in narrow 
silos with diameters up to 16 ft and heights up 
to 200 ft. This model can also be used in wider 
silos, but with diminished accuracy as the 30-de-
gree beam angle may not cover the entire ma-
terial surface.The M model takes measurements 
from a broader 70-degree beam angle making 
it appropriate for larger diameter silos and silos 
with uneven material topography. It also gener-
ates additional data including the lowest, highest, 
and average distances based upon multiple mea-
surements. Due to its ability to scan the materi-
al surface and take into account irregularities, a 
scanner can provide a very high level of volume 
accuracy from between one and three percent. 
At the top of the model spectrum is the model 
MV, which does everything the M does, plus adds 
a unique visualization feature. 

Using complex algorithms and a lot of pro-
cessing power, this model generates a 3D image 
that indicates where the high and low spots are 
in the silo, shows if the cone is up or down, and 
detects sidewall buildup. This additional feature 
can be used to help manage filling and emptying 

Inventory Management Using Multiple Point Measurement

3D MultiVision is a Windows-based inventory management 
software for users of the 3DLevelScanner who want to view 
multiple bins easily and conveniently.
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points as well as detect if maintenance is need-
ed to clean out buildup. This model is often used 
in large silos and in flour-like powders and other 
types of materials that tend to pile up unevenly.

If a bin is very wide or large, two or more scan-
ners can be combined into a multiple scanner 
system. 

By adding a controller that synchronizes the 
measurements from all of the scanners on a silo, 
the MVL model is able to provide very high vol-
ume accuracy in some of the largest silos. The 
number of scanners needed on the silo is deter-
mined by how large the silo is and the desired 
level of accuracy. 

The MVL also can generate a 3D visualization 
of the material surface from the measurements 
taken from all scanners. If visualization is not a 
requirement, an ML model supplies the same lev-
el of accuracy without the visual, making it more 
economical choice when budgets are tight. Silos 
can be challenging structures to measure and of-
ten they come with some surprises that need a 
little “work around.” 

For example, sometimes there is structure 
in the top of the silo, so a measurement device 
might try to measure the structure instead of the 
material. Neck extensions have been designed 
for scanners that allow them to clear structure 
and see beyond it to get an accurate measure-
ment of the material. 

Angled mounting flanges are designed to keep 
the device level, while angled mounting adaptors 
can be used when it’s necessary to aim the device 
in a problematic silo.

Although they 
have only been in 
the North Amer-
ican market for 
about seven years, 
acoustic sensors 
have already revo-
lutionized invento-
ry management by 
adding the ability 
to accurately esti-
mate the volume 
in a silo without 
ever leaving the 
safety of an office. 
The inventory data 
derived from these 
devices improves 
operations in so 
many ways by al-
lowing for timely 
replenishment and 
purchasing, reduc-
ing safety stock, and making inventory valuation 
far more accurate. 

For plant personnel, the scanner has been 
a game changer, keeping personnel safe from 
climbing silos and making them more efficient. 
Scanners truly have taken inventory management 
to a new level.

This article was supplied by BinMaster.
BinMaster
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Silos can be challenging structures 
to measure and often they come 
with some surprises that need a 
work around.

PROBE FEATURES  CERAMIC DIAPHRAGM
KROHNE has intro-
duced the OPTIBAR 
LC 1010 submers-
ible level probe with 
ceramic diaphragm. 
Aimed at water and 
wastewater, environ-
mental engineering and OEM applications, it pro-
vides a simple and continuous hydrostatic level 
measurement solution for water wells, rainwater 
retaining/overflow basins, or tanks. OPTIBAR LC 
1010 features a robust 316L stainless steel hous-
ing and a high overload-proof ceramic diaphragm 
for long operating life. For more information con-
tact info@KROHNE.com
KROHNE
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SWITCHES FEATURE INTERNAL GENERATOR
Steute Industrial Con-
trols has introduced 
industrial-grade wire-
less foot switches 
featuring an internal 
energy generator. As 
a result, no battery is required. Actuation of the 
foot pedal generates power to send a unique, 
coded telegram to a compatible receiver.  If, with-
in 15ms, the foot switch does not receive a con-
firmation signal from the receiver, it transmits a 
second telegram. The foot switches are available 
for operation at 915 MHz (USA/ Canada/Austra-
lia) or 868 MHz (Europe). For more information 
contact info@SteuteWireless.com
Steute Industrial Controls
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EXPANDED CALIBRATION CAPABILITIES OFFERED
Alpha has announced 
expanding its humidity 
calibration capabilities. 
The firm now offers dew 
point calibration services 
using the Model 3900 
low humidity generator 
from Thunder Scientific. It is an extremely accurate means 
of producing known humidity values for calibrating and veri-
fying humidity instrumentation. Some of Alpha’s capabilities 
include calibration of chilled mirror hygrometers as well as 
low dew point transmitters. Our humidity range spans from 
0 to 50% RH and frost/dew point range spans from -95C to 
+10C. Accuracy is +/-0.1C, down to -70C. For more informa-
tion contact alphacal@alphacontrols.com 
Alpha Controls & Instrumentation
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SENSORS EMPLOY RGB LIGHT EMISSION
AutomationDi-
rect now offers 
Datalogic print 
mark contrast 
sensors with 
6-12mm sensing 
distances. The 
contrast sensors 
use RGB light emission with automatic selection, 
and feature teach-in sensitivity adjustment, and 
selectable light on/dark on outputs. The contrast 
sensors feature horizontal spot orientation, a 25 
kHz switching frequency, NPN or PNP logic out-
put, and 12-30V DC operating voltage. For more 
information contact tjohns@Automationdirect.com
AutomationDirect
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MOTOR EMPLOYS
HYBRID DESIGN
Baldor Elec-
tric Compa-
ny has an-
nounced the 
latest motor 
technology - 
achieving effi-
ciency perfor-
mance two 
to four effi-
ciency bands 
above NEMA Premium® efficient levels (IE3) by 
utilizing a hybrid motor design. Using advanced 
technology, which combines the starting attri-
butes of an induction cage with permanent mag-
nets, the new RPM XE platform can provide sub-
stantial energy savings and performance for most 
centrifugal load applications. The hybrid design 
exceeds premium efficiency performance on sine 
wave power while meeting IE3 as a combined 
motor and drive package. The motor starts like 
a traditional design B induction motor and pulls 
into true synchronous speed and operates as a 
true synchronous machine. Laminated finned 
frame construction also contributes to power 
density and enhanced thermal performance by 
providing greater heat dissipation, which results 
in cooler operation and longer motor life. For 
more information on the new motor contact 
Brad.chrudimsky@baldor.abb.com
Baldor Electric
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