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Laser Level Measurement 
Technology in Industry
Laser technology in level/positioning 
measurement provides unique advan-
tages, including a short wavelength that 
results in a narrow beam with extremely 
low divergence.
Read more on page 6

What is Discrete Element Method?
The use of first principle computa-
tional methods, such as Discrete Element 
Modeling (DEM), is becoming increasing-
ly common and is playing a critical role in 
efforts to gain insight into processes. 
Read more on page 22

Increasing Drying Efficiency
When considering opportunities for sav-
ing energy, it is necessary to view the 
system holistically, from energy source to 
exhaust gas recirculation.  
Read more on page 35

Particle Sizing  
Imaging Accessory
Hydro Sight is a state-of-the-art 
imaging accessory that makes 
it quicker and easier to develop 
and apply the robust particle 
sizing methods that are essen-

tial across industry. The Hydro SV, a new wet dispersion 
unit for the Mastersizer 3000, answers the need for reliable 
particle size data when material is scarce. Hydro Sight pro-
vides real-time visual monitoring of the dispersion process 
that precedes every laser diffraction particle size measure-
ment. Dispersion is essential to ensure that particles are 
measured in a representative, relevant state. 
Malvern Instruments Inc., Westborough, MA  
508-768-6400 www.malvern.com

Ultra-Duty  
Dual-Axis Bin Blender
This dual-axis blender for portable 
bins provides fast, thorough blend-
ing of cylindrical or rectangular 
bins or FIBCs. Designs are avail-
able for bins ranging from 30 to 
100 cu ft, up to 86 in. tall, round 
or rectangular, and for bin weights 
up to 15,000 lb. The inherent strength of a cylindrical bin 
is required for very heavy powders (as shown for metal 
powder 280 lb/cu ft), but a cylindrical shape doesn’t pro-
mote cross flow very well. This two-axis blender guaran-
tees a homogeneous mix in a short time, whether the bin 
is cylindrical or rectangular. Two axes of rotation also pre-
clude the re-segregation that might occur in batches that 
have either dissimilar particle size or dissimilar density.  
Applicon, Indianapolis, IN  
317-635-7843 www.appliconco.com

AC/DC Level 
Sensors Make 
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O

AC/DC Level Sensors  
Make the Transition

One hundred fifteen VAC has been the dominant 
power supply for powering a wide range of industrial 
devices, such as control units, sensors, final control 
elements, etc. Particularly during most of the 20th 
century, sensors required significant power to func-
tion and simply “plugging it in the wall” was an eas-
ily implemented solution and the power 115VAC 
(110/115/120) supplied was virtually limitless. 

However, as the last century came to a close, it 
became clearer than ever that 24VDC power sys-
tems were replacing the use of 115VAC in North 
American industrial areas for a variety of process 
measurement and control instrumentation equip-
ment. Forward-thinking sensor manufacturers had 
the increasing impetus, ability, and opportunity to 
assist users in the transition and make it simple. 
Some did, some didn’t – especially when it came to 
the bread and butter level sensor control technology 
for powder and bulk solids, the economical class of 
rotary paddle bin level indicator.

Background
Level sensor technology has 

evolved significantly over the 
years. One of the oldest 

technologies used for pow-
der and bulk solids level 

detection is the rotary 
paddle bin level indi-
cator. This technol-
ogy dates back at 
least as far as the 
mid-1930s when 
The Fuller Co. was 
given a patent on 
what is arguably 
the first rotary 
paddle bin level in-
dicator design in the 

U.S.A. Since then, 
this technology has 

evolved and many other 
sensing techniques have 

come along. Today, the most 
commonly used technologies 

for bulk solids level detection 
include rotary paddle, RF admit-

tance, capacitance and vibrating 
element (tuning fork or rod probe).

The rotary paddle unit is arguably the “king of 
the hill” of point level sensors for powder and bulk 
solid materials. Uses include high level detection for 

fill control, low level detection for material reorder 
points and production run-out protection, plugged 
chute detection, as well as intermediate level de-
tection for rough material inventory indication. 
Whatever the use, the heart of the rotary paddle 
point level sensor has always been the drive motor 
assembly. For the basic economical rotary paddle 
unit the drive motor has typically operated directly 
on the chosen power supply of the system the unit 
is installed within. 

Most power sources within North America have 
been 115VAC and this remains as a common power 
source today. However, increasing in popularity and 
use is 24VDC power. This means that rotary paddle 
units have had to incorporate a DC drive motor. The 
most common type of DC drive motor used in rotary 
paddle units have very limited life, approximately 
5000 hours. For high level applications – where the 
motor is operating most of the time - this can equate 
to as little as seven months. 

Other types of point level sensors, those solid state 
devices like RF admittance, capacitance, and vibrat-
ing element probes have been able to incorporate 
DC voltage power supplies without any reduction in 
life because their circuitry have always operated at 
lower DC voltages. 

Why the Shift from AC to 24VDC
It is clearly the inherent aspect of “safety” that tends 
to drive the use of 24VDC power systems in process 
control functions and systems. In the past it has 
been the protection of equipment and the preven-
tion of fires that have been the impetus for safety 
standards. However, an increasing shift in recent 
decades has occurred towards focusing on the safety 
of people, in addition to that of the protection of 
equipment and preventing fires. In recent years 
it has become common thinking that whenever 
voltages can be reduced to levels considered safe, 
that it should be implemented. Whenever energy 
levels can be reduced to eliminate arc flashes, this 
implementation is strongly considered one that will 
greatly enhance safety. An “arc flash” is defined by 
the Workplace Safety Awareness Council as when a 
flashover of electric current travels through the air 
from one conductor to another, or to ground, and 
the results are often serious personnel injury and 
even death. 

Reduction in voltage is a good thing in regard to 
safety, and has increasingly been done in process 
and electrical control systems as a way of improv-
ing personnel safety and improving ease of working 

By Joe Lewis, Aplus Finetek Sensor Inc. 

Low voltage DC power systems are 
becoming increasingly popular as facili-
ties implement safer and OSHA com-
pliant electrical power systems.
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with equipment. OSHA Standard 
29CFR 1910.269 is clear when 
it says that operating voltages 
>50 volts are considered “high 
risk” for personnel to be exposed. 
Therefore these high-voltage 
systems like 115VAC must be 
disconnected when personnel are 
working on any components that 

are fed by this high voltage. This 
OSHA standard clearly indicates 
that “live parts to which an em-
ployee may be exposed shall be 
de-energized before the employee 
works on or near them.” This 
makes working on high-voltage 
equipment and system more time 
consuming and difficult. Not so 

with 24VDC power systems. The 
OSHA standard further states 
“live parts that operate at or less 
than 50 volts to ground need not 
be de-energized if there will not 
be increased exposure to electri-
cal burns or explosion due to 
electrical arcs.” The NFPA stan-
dard 70E also indicates that dan-

gerous voltages are anything over 
30 volts. Sensors that can operate 
from 24 volts therefore enhances 
the ability of the power system 
used in the process measurement 
and control system to be inher-
ently safe and easier to work with 
in the installation, repair, and 
operation of the equipment con-
nected with 24VDC. The use of 
the 24VDC power system can vir-
tually eliminate potential safety 
hazards.

The Universal Power Supply
Level measurement and detection 
sensors must help users man-
age the transition between high-
voltage AC power supplies and 
low-voltage - typically DC - power 
supplies. How do sensor manu-
facturers do this? The universal 
power supply is the answer. True 
universal power supplies are 
needed within the level detection 
type of device, e.g. point level 
sensor, level control, bin level 
indicator, etc. Continuous level 
measurement sensors, such as 

RF admittance level transmitters, 
radar level transmitter, etc., have 
long been available as two-wire 
loop-powered devices operating 
on 18-30VDC loop power. Higher 
priced point level sensors cost 
around $400 and up. This pricing 
allows room for the inclusion of 
a universal AC/DC supply that 
allows the transition between AC 
to DC supplies with a single unit. 
But the low cost or economi-
cal version of the rotary paddle 
bin level indicator has typically 
not had the price structure to 
embed a universal power sup-
ply - at least not until recently. 
Recent advancements in surface 
mount electronic technology and 
global design techniques have re-
sulted in the availability of rotary 
paddle bin level indicators with 
a universal AC/DC power supply 
for around $200. The universal 

Level measurement and 

detection sensors must 

help users manage the 

transition between high-

voltage AC power sup-

plies and low-voltage 

power supplies.
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power supply accepts 20-250V 
power and can be either AC or 
DC voltage. This technology auto-
matically determines the incom-
ing voltage and type and converts 
it to the even lower voltages used 
by the level indicator to perform 
its functions reliably and for the 
long term. 

The device pictured provides 
this type of universal power sup-
ply and uses a low-voltage AC 
drive motor. This is a significant 
achievement as it allows this ro-
tary paddle bin level indicator 
to operate on DC voltage power, 
while eliminating the short life 
DC drive motor of older de-
signs. While not the first device 
to eliminate the DC motors in 
DC-powered units, the unique-
ness is the implementation of a 
20-250VAC/VDC universal power 
supply that allows easy and af-
fordable transition from high-
voltage AC power supplies to the 
safer low-voltage AC and DC sup-
plies with a single device at an 
affordable price.

Conclusion
Low-voltage DC power systems 
are safer and becoming increas-
ingly popular among users de-
siring to implement safer and 
OSHA compliant electrical power 
systems that simplify the installa-
tion, repair, and operation of their 
electrical system for process mea-
surement and control. Bin level 
indicators being installed within 
these low-voltage DC systems are 
called to operate in this power 
environment. While this has been 
possible for many years, only 
recently have economical rotary 
paddle devices been equipped 
with power supplies that assist 
the user by providing a “universal 
power supply” that allows the use 
of a wide range of voltages, either 
AC or DC with a single device. 
The trend towards 24VDC power 
supplies for safety, efficiency, 
and speed of process control will 
continue. Users should increas-
ingly look for and require sensor 
devices that can operate within 
the installed voltage systems to-
day, and tomorrow, with a single 
affordable device.
 Joe Lewis is responsible for di-
recting and leading Aplus Finetek 
Sensor Inc. USA operations. He has 
more than 35 years in the process 
measurement and control indus-
try, a BSEE from Roger Williams 
University, and an MBA from 
Bryant University, both in Rhode 
Island. He is a senior member of 

the ISA and has spent the last 20+ 
years in various business, market-
ing, and production roles for pow-
der and bulk solids instrumentation 
companies. He can be reached at 
815-632-3132 or joe@aplusfine.com. 
For more information on Aplus 
Finetek Sensor Inc., visit  
www.aplusfine.com.
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Introducing the Downflo® Evolution – from 

the originator of the cartridge collector. Backed by decades of 

innovative product advancements, the new DFE takes best-

in-class collectors to a new level. Game-changing performance 
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