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The Multi-Duty (MD) universal airlock is designed to meter dry bulk 

materials under feeding devices, such as bins, hoppers, mixers, 

screw conveyors and sifters.

Providing rugged service, the MD airlock is suitable for use in 

dilute phase vacuum, pressure or combination vacuum/pressure 

pneumatic conveying systems. Low mounting height is ideal for 

space restricted applications. With a low profile and a wide flange 

width, the MD Airlock is able to match drill hole patterns of many 

competitor’s valves for easy replacement. A domed hopper cover 

and open bottom frame speeds and optimizes draining during and 

after wash-down cycles.  Smooth, crevice-free product contact surfaces at 32 micro inch or better 

help prevent the formation of bacteria.  

The MD airlock has a cast housing and endplates with a square flange. The rotor and housing 

are precision machined to obtain a high degree of accuracy and close tolerances. Close tolerances 

hold the differential pressure across the valve to reduce air leakage. Reducing leakage saves 

supply gas, reduces spikes in velocity and stabilizes the system.

PRODUCT FOCUS

AIRLOCK SUITS PNEUMATIC CONVEYING SYSTEMS

Schenck Process      |      816-891-9300      |      www.schenckprocess.com/us 
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 VEGAPULS 69 is designed specifically 
for level measurement of bulk solids. 
Even in dusty conditions, it always 
 provides precise readings. Dust in the 
silo or buildup on the antenna have  
no effect. 

This radar sensor also features  
unrivalled focusing at a frequency  
of 80 GHz. Simply world-class!

www.vega.com/radar

Dust and buildup on the antenna? No problem!
The future is 80 GHz:  
a new generation of radar level sensors

Wireless adjustment via Bluetooth with  
smartphone, tablet or PC. Compatible retrofit to 

all plics® sensors manufactured since 2002.

http://www.vega.com/home_us
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The REMBE Q-Rohr-3 family of products is an indoor flameless 

venting system that eliminates the need for relocating dust 

collectors or other enclosures outside. The REMBE Q-Rohr-3 

consists of a specialized stainless steel mesh construction 

and a REMBE rupture disc. An integrated signaling unit con-

nects to any audible/visual alarm and shutdown to alert plant 

personnel, should there be an incident. In an event, flames are 

extinguished, pressure, noise and dust are reduced to negli-

gible levels. The system is FM and ATEX approved and NFPA 

compliant.

The product line is now approved for use with dusts, gases, hybrid mixtures and metal dusts. The 

Q-Rohr-3-6T and Q-Rohr-3-6T-AL are ideal for applications found in pharmaceutical, coatings, steel, 

iron and other industries. Click here for more info.
For over 40 years, REMBE, GMBH has been and continues to be a leader in the innovation and 

manufacture of high-quality explosion protection systems. As the inventor of flameless venting, 

REMBE, specializes in combustible dust explosion prevention/protection systems for many ap-

plications across a multitude of industries. To download our free case study guide, click here.

PRODUCT FOCUS

INDOOR VENTING HELPS MANAGE COMBUSTIBLE 
DUST EXPLOSION RISKS

REMBE, INC.      |      855-821-6230      |      www.rembe.us
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Compact Industrial Cyclone Dust Collectors

At last, highly efficient cyclones that fit your available 
space. Cyclones that fit indoors without expensive 
renovations. Cyclones small enough for point-of-use 
dust collection that achieve NFPA compliance without 
costly ductwork.

At Aerodyne, we make a big deal out of small, by 
specializing in small cyclone solutions. No one else 
offers cyclones as small that are as efficient. To save 
even more headspace, check out our uniquely designed 
horizontal cyclones.

Ask Aerodyne about our six models under 8 ft3!*

*Per NFPA-654 7.13.1.1.2 (2), air separators with a dirty side 
volume less than 8 ft3 can be located indoors.

Standard 
Cyclone

Dust 
Hound

Horizontal 
GPC

ENVIRONMENTAL
Aerodyne®

17387 Munn Road • Chagrin Falls, OH 44023

(440) 543-7400 • FAX: (440) 543-7404

www.dustcollectorhq.com

Aerodyne’s low-profile cyclones will fit in 
areas that standard cyclones are just too 
big for. The Dust Hound cyclone is about 
55% as tall as a standard cyclone, while 
the horizontal GPC is about 35% as tall as 
a standard cyclone for the same airflow.

• As small as 20 inches tall

• As efficient as 99% at 20 microns

• Up to 85K CFM

• Horizontal versions

• NFPA compliance

SPECIALISTS 
IN SMALL.

http://www.dustcollectorhq.com


Dry mixing plays an important role in 

many processes. The operation can 

take place at different stages of a 

process, for example at the beginning to 

mix raw materials or at the end to disperse 

additives into a product. Regardless, the 

purpose of the mixer remains the same: cre-

ating a mixture homogeneous enough for 

the intended application.

This article aims to help process design-

ers and plant operators understand what 

homogeneity in solids processing is, how to 

characterize it, and how to validate a dry 

mixing operation by measuring the degree 

of mixing.

HOMOGENEITY
A perfect degree of homogeneity, or mix-

ture quality, means ingredients appear in 

the same proportions in any sample taken 

at any point of a mixture. Of course, this 

ideal result doesn’t occur in the real world. 

Instead, differences between components, 

mainly in terms of particle sizes, always will 

constitute a natural limit to homogeniza-

tion. (We won’t consider coating effects 

in this article.) Additionally, the sample 

size matters when checking homogene-

ity — assessing the same mix using two 

different sample sizes may lead to differ-

ent conclusions.

As a consequence, discussing the homo-

geneity of a mix of solids demands care. 

The nature of the solids being mixed and 

the sample size significantly affect the 

confidence you should place in any mea-

surement of homogeneity. Sample size is 

a critical parameter (Figure 1). So, always 

Is The Homogeneity Of 
Your Dry Mix Acceptable?
Understand how to correctly validate the results of mixing
By Thomas Lamotte, Nestlé Research & Development Singapore
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reflect upon what represents a meaningful 

sample size for an application; selecting too 

small a size will make it difficult to deter-

mine if the mix is homogeneous, while too 

large a size almost certainly will make the 

mix appear homogeneous. For example, if a 

mixture is intended to be consumed (such 

as a pharmaceutical or food), the appropri-

ate sample size is the serving size.

The mixing quality is defined in regards to 

a specific property the processor wants 

to be equal at any point in the mixture. 

This sometimes is a physical property like 

particle size distribution but more often is 

ingredient composition. Here, we will focus 

only on composition.

For practical use in processing, the notion 

of homogeneity must be translated math-

ematically using statistics. This usually is 

done by calculating a sample variance (S2) 

of the concentration of one component 

from an analysis of samples taken from 

the mixer.

The analysis is performed on a tracer, a 

component of the mixture whose distri-

bution is taken as representative of the 

state of the mixture. Getting meaning-

ful results, i.e., rather narrow confidence 

INFLUENCE OF SAMPLE SIZE
Figure 1. Reducing sample size from the recommended size (25 g) increases the variance of con-
centration between samples and results in a higher CV.
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intervals, generally requires a minimum of 

30 samples from the mix, with a sampling 

methodology that doesn’t leave part of the 

mix unsampled.

The lower the sample variance is, the higher 

the degree of mixing or homogeneity and 

the better the quality of the mix.

CRITICAL FACTORS
Achieving valid insights from sam-

ples requires careful attention to three 

key preliminaries: the desired target 

value, the choice of tracer and the sam-

pling procedure.

Setting the target value. Measuring mixture 

quality only makes sense if a processor has 

set sample variance targets to enable com-

paring the measurement to an objective. 

Such targets depend upon the application. 

Consider two examples:

1.	 The mixture is used internally for 

another unit operation on site; the com-

pany itself defines the specifications, 

which may allow quite a large variation 

to ensure a smooth operation.

2.	 The mixture is sold directly, e.g., as a 

pharmaceutical tablet; the specifications 

must meet legal regulations, which may 

be very narrow.

This highlights a general point. If the mix-

ture is used in an intermediate process step, 

the quality of the mix may not be critical 

and relatively high composition variations 

IMPACT OF SAMPLING METHOD
Figure 2. Results using the same mixer illustrate that incorrect sampling method can lead to 
wrong conclusions about mixing quality.
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may be acceptable. However, if the mixture 

is an end product subject to strict regula-

tion (such as a pharmaceutical or food), 

much more stringent control of the mix 

quality is required and the validation of the 

mixer must ensure the mix always will be 

within specifications.

Let’s now look at how to validate the mix-

ture quality and compare the actual state of 

the mix to a target.

Choosing a tracer. Determining the compo-

sition of complex samples (beyond a binary 

mixture) sometimes is difficult, if not impos-

sible. That’s why analysis often is done only 

on a single component, the tracer.

Selection of the tracer demands care. It 

shouldn’t be a major ingredient, except 

if the mixture contains only major com-

ponents. It usually is chosen from small/

minor ingredients that often are of inter-

est in the mix (nutrient, active substance, 

etc.). Because of its low concentration, that 

component will take longer to homogenize, 

and thus represents a worst case among all 

the ingredients.

The tracer should lend itself to easy analy-

sis. It’s better if the tracer is part of the mix 

formula (vitamin, active substance, reactive 

chemical, etc.). However, sometimes adding 

another component as the tracer can make 

sense to ease the mixer validation exercise, 

for example, adding salt.

Proper sampling procedure. After mixing 

according to the specified parameters — 

typically mixing time and speed, batch size 

and the sequence to fill the mixer — you 

must take samples to measure the quality of 

the mix.

The way you take samples is critical for a 

correct assessment of the degree of homo-

geneity (Figure 2).

For example, consider a batch mixer con-

taining powder at the end of a mixing cycle. 

Taking every sample only on the left of the 

mixer, only in the middle or only on the 

right makes no sense because the samples 

must represent the whole mix, not only 

one part.

For this, different methods are possible:

The best approach is to discharge the 

contents of the mixer and take samples 

at regular intervals on the free flowing 

powder, from the very beginning to the 

very end of the flow. This ensures that no 

powder area in the mix was left untouched. 

Sampling must occur in a specific way by 

quickly “cutting” the flux of powder.

If that approach isn’t possible, you must 

resort to sampling in the mixer. For this, you 

must use a sampling tool and define a sam-

pling plan that ensures every area of the 

mixer gets sampled. This method is more 

difficult because easily reaching every point 

www.ChemicalProcessing.com

Powder and Solids eHANDBOOK: Put Powder Processing on Solid Footing 10



of the mixer may prove impossible, and the 

sampling tool may induce a sampling bias 

on the results.

ANALYZING THE SAMPLES
After getting the samples, you must analyze 

each one. In the best case, you can use the 

whole sample for analysis (e.g., diluted if 

necessary). However, if the sample is too 

large, you must divide it. Don’t take what’s 

needed for the analysis directly from the 

sample; this would lead to further sam-

pling bias. Instead, use a sample divider 

to minimize the risk of mistakes due to 

re-sampling.

If you’re not that familiar or comfortable 

with the analysis method, it’s best to ana-

lyze each sample a second time to account 

for the variability of the analysis. Record the 

results obtained for each sample.

Calculating the degree of mixing. The mean 

concentration of the tracer and the vari-

ance of the tracer concentration are used 

to calculate the relative standard devia-

tion (RSD) of the mix, a value reflective 

of homogeneity:

RSD = (S2)½/µ		             (1)

where S2 is the samples’ variance (this isn’t 

the actual variance because samples only 

can provide an estimation) and μ is the 

arithmetical average of the samples’ con-

centration calculated from the samples.

Rather than relying on variance or RSD, 

industry often uses the coefficient of 

variation (CV), expressed in percent-

age, to describe the degree of mixing 

(homogeneity):

CV(%) = [(S2)½/µ] × 100	            (2)

Warning: the CV obtained actually has several 

components; some of these must be calculated to 

estimate the actual homogeneity variance.

The sample variance is calculated via:

S2 = S2
mix + S2

analytical + S2
sampling        (3)

The variability due to sampling is very 

difficult to determine. Thus, in practice, 

it gets included in the mixture variance. 

However, for this assumption to give mean-

ingful results, it’s critical to sample the mix 

following the methods explained above 

— preferably on the free flowing powder 

— so that the variance due to sampling 

is negligible compared to the actual mix-

ture variance.

The variability due to analysis might be 

known if experiments have been done 

before or can be determined for the par-

ticular homogeneity validation by doubling 

the measurement on the same sample.

You then can calculate S2
mix and followed by 

CVmix(%).

Confidence interval. Once you’ve calcu-

lated CVmix(%), you can’t just compare it 

www.ChemicalProcessing.com
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to the specification. Indeed, the variance 

calculated is not a true variance but an esti-

mate based on the sampling. If sampling 

is repeated on the same mix, the value 

obtained certainly will differ.

You must take this variation into account by 

calculating a confidence interval, generally 

at 95%, which corresponds to 2 sigma on 

each side of the mean, i.e., CVmix is within 

CVlower_limit and CVupper_limit.

The confidence interval depends on the 

number of samples; the higher the number 

of samples, the narrower it is. Good practice 

usually is to take a minimum of 30 samples 

per mix.

COMPARISON TO SPECIFICATION

The specification often is given as a max-

imum acceptable CV on the composition 

CVspec. It then can be compared to the confi-

dence interval:

CVupper_limit < CVspec — the mixing is successful 

because the mix exceeds the specification;

CVlower_limit < CVspec < CVupper_limit — the mixing 

may be successful but it’s also possible that 

the actual variability is higher than the spec-

ification; and

CVlower_limit > CVspec — the mixing homo-

geneity attained isn’t good enough for 

the application.

For the first case, the processor has 

achieved the right mixing quality but may 

wish to test other parameters to optimize 

the mixing process (e.g., shorten mixing 

time to increase capacity).

For the two last cases, the plant team must 

engage in a case-by-case discussion:

•	�Accept the mix if the application isn’t sen-

sitive and CVspec is close to CVupper_limit; or

•	�Reject the mix and look for root causes 

(mixer speed, filling rate of mixer, etc.).

ACHIEVE SOLID SUCCESS
Validating mixing performance is crucial 

for controlling processes that involve dry 

mixes. You must pay careful attention to 

key preliminaries, especially defining the 

sample size, the tracer, the sampling meth-

odology and the analysis technique. Any 

mistake in sampling or analysis can lead to 

errors in interpreting mixing quality and, 

ultimately, to a non-compliant product or a 

non-optimized process.  

THOMAS LAMOTTE is a senior process engineer at the 

Nestlé Research & Development Center in Singapore.

Email him at thomas.lamotte@protonmail.com.
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The choice of blender type dramat-

ically can affect end results. Yet, 

often we put a product in whatever 

blender is available. That’s a mistake. Each 

blender is unique; they may vary in typical 

blend time and quality, blender capacity, 

scaleup, maintenance and attrition. So, let’s 

compare blender types.

The number of options can seem over-

whelming. One manufacturer’s selection 

guide I recently looked at showed several 

hundred blender types. I don’t doubt that 

their differences are real in the eyes of the 

designer — but I’ve usually found that the 

particulate solids characteristics of the 

material to be blended are more import-

ant than some subtle variation in a unit’s 

mechanical design. For simplicity, I suggest 

concentrating on three overall types of 

blenders: mechanical, gravity and fluid-as-

sist devices.

MECHANICAL BLENDERS
Most such units are small capacity. Let’s 

look at four options.

•	The double-cone blender has been the 

workhorse of the industry, especially for 

batch operations. Blend times typically 

run one to two hours. Maintenance is low. 

Attrition is moderate but particles may 

segregate on discharge. Internals, which 

come in many variations (ribbons, baffles, 

etc.), can improve blend quality and mini-

mize segregation.

•	Paddle or ribbon blenders provide much 

lower blend times and often serve in 

continuous processes. Low-speed units 

may reach a good blend in one to 15 

minutes. In contrast, high-speed devices 

First, Select the Right Blender
Understand the pros and cons of three key kinds of devices
By Tom Blackwood, Contributing Editor
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may achieve the same blend in five to 30 

seconds but the number of fine particles 

generated may override blend quality. 

Maintenance is moderate but attrition is 

high for high-speed devices.

•	Riffle blenders can match the blend qual-

ity of a high-speed blender and create 

less attrition. However, their maintenance 

(cleaning) is high and they don’t scale up 

very well.

•	Screw blenders aren’t known for blending 

applications but can reach a good batch 

blend in three to five minutes with mod-

erate attrition. Maintenance is high but 

scaleup is easy.

For continuous operation and the best 

blend quality, I suggest a loss-in-weight 

feeder. It scales up easily and creates little 

to no attrition. The device demands only 

low to moderate maintenance but often is 

an expensive alternative.

GRAVITY BLENDERS
Storage of large quantities of bulk mate-

rial frequently requires some blending to 

compensate for segregation or process 

variations. Achieving the best quality blend 

may call for recirculation via pneumatic 

conveying. The traditional static flow tube 

smooths out small variations. However, 

mass-flow or multi-cone blender designs 

largely have replaced it because they can 

reach a high quality blend in a couple of 

turnovers. Moreover, they are easier to 

scale up than flow tubes and are lower in 

maintenance. Other than attrition from the 

pneumatic conveyor, particle breakage is 

minimal in these devices.

FLUID-ASSIST BLENDERS
These devices often are costlier than the 

other two categories but compensate by 

providing better blend quality. Let’s exam-

ine four alternatives.

•	The lift-tube blender could be consid-

ered a gravity blender — but recirculation 

is internal to the device and blending 

can take place during tank filling, which 

smooths out production variations over a 

longer time frame. Scaleup is moderately 

easy and maintenance is low. Attrition is 

negligible because the recirculation loop 

has no feeders or elbows. The design of 

the internal cone controls blend quality.

•	The fluidized bed probably is the most 

effective fluid-assist blender. It works well 

in batch or continuous operation. Blend 

The fluidized bed is probably the 
most effective fluid-assist blender.
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time is on the order of minutes versus 

hours and scaleup is easy. Most mainte-

nance is external to the device; proper 

grid design minimizes attrition.

•	The spouted bed, a cousin to the fluidized 

bed, is a favorite for coating particles as 

well as giving a good blend in only one 

turnover. Attrition is very low, especially 

with big and light particles, because most 

attrition occurs as the particles fall back 

onto the bed. Scaleup is moderately 

easy; units require little maintenance and 

cleanup is easy.

•	Blenders using a jet or venturi work 

well with fine materials and can give an 

excellent blend. Scaleup is easy but main-

tenance can be high. These devices better 

suit liquid/particle blending.

Throughout this column I haven’t talked 

much about blend quality because this 

mostly is a function of the particles in the 

system. Experimental data are a must to 

define blend quality. 

TOM BLACKWOOD, Contributing Editor 

TBlackwood@putman.net
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Match the Right 
Pneumatic 
Conveying 
Technology to 
Your Process 

Schenck Process LLC
7901 NW 107th Terrace
Kansas City, MO 64153
816-891-9300
sales-fcp@schenckprocess.com
www.schenckprocess.com/us

Experience, design and manufacturing know-how are just a few reasons 
why customers choose Schenck Process pneumatic conveying systems.  
Our ability to manage a wide range of projects and match the right system 
for your application is another critical piece we add to the success of your 
operation.  Additionally, we continue to develop and offer energy saving 
systems that reduce your overall costs.

Call us today and see how we can design a system utilizing one of the  
following pneumatic conveying technologies to meet your process needs.

  Dilute Phase
  Pressure
  Vacuum
  Batch Dense Phase 

 Continuous Dense Phase
 Low Pressure Continuous Dense Phase
 Vacuum Dense Phase

http://www.schenckprocess.com/us


Managing polyethylene silos and 

storage bins in the final stages of 

production can be a challenging 

and costly assignment. Polyethylene flakes, 

or fluff, can be difficult to measure accu-

rately in silos or storage bins. These flakes 

can have varying densities, tend to collect 

and build up on any sensors and have low 

reflective properties. Use of an 80-GHz 

radar (Figure 1) is a more accurate and less 

expensive level measurement alternative to 

other traditional methods. 

When polyolefin plants manufacture 

high-density and linear low-density poly-

ethylene, a chemical reaction creates the 

product. Following this initial reaction, 

several steps and processes are taken to 

separate the product from the excess raw 

materials. The product, in this case, comes 

in the form of light, fluffy flakes. These 

flakes commonly are stored in a fluff silo or 

storage bin before moving on to the final 

extruder step, where they’re turned into 

pellets and moved to a different storage silo 

before shipment. Alternatively, low-density 

polyethylene goes straight to the extruder 

and into similar storage silos.

The level inside these vessels is measured 

and checked in both of these steps — the 

fluff silo and the storage silo. Traditionally, 

the level has been tracked using load cell 

technology. Essentially, a scale is installed 

beneath the silo, weighing the silo and the 

material inside. However, these load cells 

are expensive to install and even more 

costly to maintain. The load cells cannot 

tell users whether or not they’re maximiz-

ing the full vessel, either, because these 

Maximize Polyethylene 
Operations with 80-GHz radar
Accurately detect and measure flake and pellet density variations and anomalies

By Greg Tischler and Jeff Brand, VEGA Americas
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flakes and pellets have varying densities, 

so different weights will equate to differ-

ent levels.

Polyethylene comes in many grades, and 

each grade has a different density. This 

means the weight of a full silo will be differ-

ent for two different types of polyethylene. 

This can lead to an overflowing silo or not 

fully using a silo when the type of material 

isn’t taken into account.

A DIFFICULT MEDIUM TO MEASURE
Both polyethylene fluff and pellets can 

be a problematic material for other level 

measurement sensors. Polyethylene flakes, 

by their nature, stick to anything and are 

prone to buildup. This buildup can prevent 

some sensors, such as ultrasonic devices 

and lasers, from working properly without 

constant cleaning and maintenance.

In the past, through-air radars have had 

trouble measuring polyethylene because 

of its low dielectric constant and poor 

reflective qualities. Water has a very high 

dielectric constant — approximately 80 

at room temperature. Polyethylene and 

plastic pellets, however, have a dielec-

tric constant closer to 1.2. This extremely 

low number gave previous generations 

of radars problems obtaining an accurate 

level measurement when they received a 

return microwave signal from the prod-

uct’s surface.

These hurdles — buildup and low dielec-

tric constant — have led to the widespread 

usage of weigh scales (Figure 2) for inven-

tory control in silos at polyolefin plants. 

However, these mechanical measurements 

are pricey to install or replace, especially 

80-GHZ RADAR
Figure 1. An 80-GHz radar can more accu-
rately detect and measure polyethylene 
flakes in silos or storage bins. 
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at older, established plants. Installing or 

replacing one of these means lifting the 

entire silo and installing the device under-

neath — a costly endeavor, especially if it 

requires shutting down operations. These 

weigh scales also are expensive to main-

tain — cleaning, calibrating, and repairing as 

needed all takes valuable time for mainte-

nance crews. 80 GHz radar provides a less 

expensive method and also help prevent 

overflows while maximizing every storage 

vessel and silo. 

RADAR LEVEL MEASUREMENT 
WITH 80 GHZ
Through-air radar works by emitting 

radio microwaves from the radar antenna 

system to the measured product where 

it is reflected by the product surface and 

back to the antenna system. The radar 

sensor uses time of flight to measure level 

of the product — polyethylene flakes or 

pellets in this case. The amount of time it 

takes from emission to reception is pro-

portional to the distance to the product 

surface. The longer the time of flight, 

the greater the distance. The distance 

is inversely proportional to the level in 

the tank, so the greater the distance, the 

lower the level.

Real-world benefits of 80-GHz radar can be 

seen across many applications, including 

polyethylene silos. The VEGAPULS 69 from 

VEGA, which is designed for bulk solids, 

uses enhanced focusing, a dynamic range 

that can receive more of the microwave 

signal and software to generate an accu-

rate and reliable echo curve to interpret the 

level inside the vessel. 

Many factors determine a returned radar 

signal’s strength. Buildup on the antenna 

SILOS WITH WEIGH SCALES
Figure 2. Weigh scales commonly are used 
for inventory control in silos at polyolefin 
plants. However, these mechanical mea-
surements are pricey to install, replace and 
maintain. 
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and poorly reflective materials both can 

influence the return signal, making it diffi-

cult to get a precise measurement.

The 80-GHz transmission frequency has a 

number of benefits, but when it comes to 

polyethylene silos (Figure 3), which typ-

ically are tall, narrow vessels, the narrow 

focus is especially helpful. The microwave 

beam’s focus depends on a radar trans-

mitter’s antenna size and its transmission 

frequency. As the antenna or the frequency 

shrinks, the wider and less focused the 

beam becomes. Conversely, if the antenna 

or the frequency grows, the beam becomes 

narrower and more focused. The VEGA-

PULS 69’s beam angle is anywhere between 

7˚ and 14˚ with process fittings ranging 

from 3 to 1½ in., giving a range of possibili-

ties for silos of any dimension.

Conductive products reflect almost all 

microwave energy, but nonconductive 

products with low dielectric constants, 

like polyethylene, reflect only a portion 

of the energy (Figure 4). This means 

there’s a weaker signal from the surface 

of the product inside the silo. To combat 

this, some radar sensors use a higher 

dynamic range. The dynamic range is the 

measure of which signals a radar sensor 

can detect, meaning sensors with a large 

dynamic range are sensitive enough to 

register weak signals as well as strong 

ones. This radar sensitivity varies across 

manufacturers and even among a single 

manufacturer’s instrument line. 

POLYETHYLENE SILOS
Figure 3. The narrow focus of an 80-GHz transmission frequency works well for use in the nar-
rower dimensions of polyethylene silos.
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This higher sensitivity may lead users and 

technicians to think a more sensitive radar 

would be more susceptible to buildup on 

the sensor itself. Some radar sensors can 

prevent this by using software to filter out 

signals the buildup causes. Users can then 

measure the product as though the sensor 

is buildup-free.

MORE EFFICIENT OPERATION
Managing polyethylene flake and pellet 

inventory is now more simplified and more 

economical with 80-GHz radar. The VEGA-

PULS 69 can track the level inside the 

fluff silo accurately before the extruder 

step and inside the storage silos before 

shipping. Installation is significantly less 

expensive than weigh scales, and, in most 

cases, these sensors can be installed and 

commissioned without a plant shutdown. 

After it’s installed, the amount of main-

tenance and cleaning required for one of 

these radar sensors is nearly zero, even in 

the presence of buildup. Recent 80-GHz 

radar instruments are more focused and 

more sensitive with more intelligent soft-

ware than previous versions, allowing 

users to monitor polyethylene levels effec-

tively and with confidence all throughout 

the process. 

GREG TISCHLER is Radar and Guided Wave Radar 

product manager and JEFF BRAND is Pressure and 

Switching product manager at VEGA Americas.  

They can be reached at g.tischler@vega.com and 

je.brand@vega.com.

REFLECTIVITY 
Figure 4. Conductive products reflect 
almost all microwave energy, but non-
conductive products with low dielectric 
constants, like polyethylene, reflect only a 
portion of the energy. 
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Visit the lighter side, featuring draw-

ings by award-winning cartoonist 

Jerry King. Click on an image and you 

will arrive at a page with the winning 

caption and all submissions for that 

particular cartoon. 

EHANDBOOKS
Check out our vast library of past eHandbooks that offer a 

wealth of information on a single topic, aimed at providing 

best practices, key trends, developments and successful 

applications to help make your facilities as efficient, safe, 

environmentally friendly and economically competitive 

as possible.

UPCOMING AND ON DEMAND WEBINARS
Tap into expert knowledge. Chemical Processing editors 

and industry experts delve into hot topics challenging 

the chemical processing industry today while providing 

insights and practical guidance. Each of these free webi-

nars feature a live Q&A session and lasts 60 minutes.

WHITE PAPERS
Check out our library of white papers covering myriad 

topics and offering valuable insight into products and solu-

tions important to chemical processing professionals. From 

automation to fluid handling, separations technologies and 

utilities, this white paper library has it all.

MINUTE CLINIC
Chemical Processing’s Minute Clinic podcast series is 

designed to tackle one critical issue at a time — giving you 

hard-hitting information in just minutes.

ASK THE EXPERTS
Have a question on a technical issue that needs to be 

addressed? Visit our Ask the Experts forum. Covering 

topics from combustion to steam systems, our roster of 

leading subject matter experts, as well as other forum 

members, can help you tackle plant issues.
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