
For any means to the monitoring of bin, tank 
or silo inventories, a first question invariably 
asked is, “How accurate is it?”

Unfortunately, it’s a loaded question. It can’t 
be answered easily. But here’s a discussion 
about why it’s a tough question, and what can 
be expected from a level-monitoring system.

First to consider is the type of device used. 
Bobs, guided-wave radar, open-air radar and 
ultrasonic level sensors are the common cur-
rency. What's common is a measurement taken 
from a single point in the vessel. installed prop-
erly any can be expected to perform to stated 
measurement accuracy.

But, what does the stated accuracy of mea-
surement mean? For a single-point device, 
accuracy is often expressed based on the 
distance measured from the tank top’s sensor 
to the material surface. This distance is often 
referred to as “headroom,” because it delin-
eates how much space is left in the bin. This can 
usually be accurately expressed within ± 0.25 
percent of the total distance measured.

However, that’s not a direct indicator of accu-
racy in the bin material’s calculated volume or 
mass; it’s the accuracy of that single measure-
ment.

What’s really wanted is volume, the amount 
of three-dimensional space the material takes 
up. If what’s known is the distance from the sen-
sor to the material surface, estimated volume 
is from that and the internal vessel dimensions. 
Known, accurate vessel dimensions help, but 
material flow, buildup or bridging can affect 
volume calculations. Sensor placement and fill-
ing and discharge point locations also impact 
volume calculation.

Mass calculations
Accuracy is further impacted when using a 

single-point measurement device to estimate 
mass or weight. When converting volume to 
mass, the bulk density of the material — stated 
in pounds per cubic foot or lb./ft.3 — can sig-
nificantly impact accuracy. Although available 
resources reference a particular material’s bulk 
density, that of the material actually in the bin 
can be quite different than what’s posted on the 
Internet.

Particle shape, size and moisture content all 
impact bulk density. Material compaction also 
can cause very different bulk densities at bin 

top and bottom, for the same material. A cubic 
foot of material at the top of the bin could 
weigh less than that same material at the bot-
tom, where the bulk density is greater due to 
compaction by material weight.

When using bulk density to calculate bin mass 
for a particular material, it’s important to estab-
lish an average bulk density based upon the 
actual material, not an amount stated in a refer-
ence table. One way to do this is taking mea-
surements before and after a “known-weight” 
load is put in the bin, and then adjusting the 
bulk density in lb./ft.3 to reflect this weight.

For single-point level measuring, further error 
is expected from the conversion of distance to 
volume and then mass.

As stated, measured-distance accuracy is 
around ± 0.25 percent. However, when level 
is used to estimate volume, accuracy depends 
upon correct, complete vessel dimensions, as 
well as information about sensor placement and 
location, and number of filling and discharge 
points. A vessel that is center-fill, center-dis-
charge, with material flow free and symmetric, 
gives best results with single-point measuring.

Inherent inaccuracies when converting a vol-
ume calculation to a mass calculation are due 
to bulk-density variations, regardless of whether 
single-point or multi-point measuring is used. 
Volume calculation accuracy impacts mass cal-
culation accuracy.

With so many variables, single-point level-
measurement device makers struggle to pin-
point how accurate the calculated mass value 
will be. However, with accurate vessel geom-
etry, strategic sensor placement of the sensor, 
and a good average bulk density, mass accu-
racy of around 8 percent to 15 percent can be 
expected.

Multi-point accuracy
Unlike traditional devices that measure dis-

tance from a single point, a “3DLevelscanner” 
from BinMaster measures from multiple points 
within the silo to determine bin material vol-
ume. Measurement points are not averaged 
to calculate bin volume. Instead, each point is 
weighted for relevancy. A complex algorithm 
calculates the bin’s true material volume. By this 
means variations across the topography of the 
material surface are taken into account through 
measuring and mapping of high and low points.

The scanner con-
figures an accurate 
three-dimensional 
profile of the stor-
age material’s top 
surface. This is a 
benefit when there 
are material-sur-
face variations due 
to multiple fill and 
discharge points, or 
with materials such 
as powders that do 
not fill or discharge 
symmetrically.

Volume accuracy 
remains dependent upon vessel dimension 
accuracy and sensor placement. When con-
verting volume to mass, inherent inaccuracies 
persist due to bulk density variables. But, the 
improved accuracy of the volume calculation 
will improve mass calculation accuracy.

Given correct vessel geometry and proper 
sensor placement, you can expect volume accu-
racy of 3 percent to 5 percent. When combined 
with a good average bulk density, the accuracy 
of the mass may be around 5 percent to 10 per-
cent.

Established in 1953, BinMaster makes solid-
state point and continuous bin level indicator 
and control systems and sensor devices.
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WHAT'S IN MY BIN?
Understand bin level accuracy and why multi-point 
trumps single-point measurement

Material flow, buildup and bridging affect volume calculations. Sensor 
placement and filling and discharge points add complexity as well.

Multi-point measurement 
supports volume calculations.
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