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Commentary
Linda Becker

Wanted: A Few Good Speakers

A universal truth is that time moves in one direction: forward. Before we know it, it will be July 31, and your 
opportunity to submit a presentation proposal for the Process Heating & Cooling Show will have passed. 
Before it does, I want to invite you to join us at the inaugural Process Heating & Cooling Show as a part of 
our conference program. The event, the �rst of its kind, will be held June 15-16, 2022, in the Chicago suburb 
or Rosemont.

The inaugural Process Heating & Cooling Show — the only tradeshow to focus speci�cally on thermal 
processing in industrial process applications — will bring together manufacturers of industrial equipment 
for process cooling and heating with engineering professionals from the process industries responsible for 
thermal processing at their plants. (You can learn more on our show website, heatingcoolingshow.com.)

In the coming months, we will continue to work with the events team from BNP Media — tradeshow experts 
— to �nalize the complete show lineup, including exhibition, on-site educational program, preshow events 
and more. I’m looking forward to sharing those details with you leading up to the show!

But �rst, now is your chance to claim the stage at this inaugural event. Consider becoming a speaker to 
share technical insights with our exclusive audience of manufacturing engineers who buy and specify 
process equipment to cool, chill or freeze product, measure, monitor or control temperature or cool 
equipment, as well as those who use heat processing equipment, components, materials and supplies as 
well as engineering professionals. Our educational sessions will bring together industrial manufacturing and 
engineering professionals to learn, connect, share and explore all things related to the process heating and 
cooling industries. You can �nd the speaker presentation form under the Conference menu on our show 
website.

Planned technical session topics include:

Water treatment for microbiological control and equipment longevity.
Industrial Internet of Things and how remote process control, monitoring and management are 
changing thermal processes.
Identifying the root causes of system failures.
Managing thermal processes to minimize energy costs.
Transcritical CO2 and ammonia refrigeration.
Best practices and application optimization.
Improving energy e�ciency via conservation and process modi�cations.

If you want to talk out your idea �rst, feel free to give me a call at 262-564-0074. I will be working with our 
educational advisory board to develop our conference program. Remember to submit your presentation 
proposal by July 31!

Linda Becker
Associate Publisher and Editor 
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Inner Workings

Chemtool Plant Fire Result of Leak from 
Heat Transfer Piping, Ruled Accidental, 
Says Fire Protection District
A facility near Rockford, Ill., was destroyed on June 14 by a �re believed to be started by an accidental leak 
from an elevated heat transfer piping network. 

In late June, following an on-scene investigation by the Rockton Fire Protection District, the cause of the �re 
at the Chemtool facility in Rockton, Ill., was ruled accidental. Chemtool, which manufactures petroleum-
based lubricants at the facility, is a division of the Lubrizol Corp.

According to the Rockton �re chief, on the day of the �re, contractors and employees were onsite to replace 
insulation on an elevated heat transfer piping network. The piping network, which carried heated mineral oil, 
was part of the site’s system for heating vessels used in the manufacturing of lubricating greases.

An outside contractor performing the insulation replacement was using a scissor lift to access the piping 
network. Shortly before 7 a.m., while the employee was working in the area, a release occurred from the 
elevated piping. An unknown amount of mineral oil immediately began falling and pooling on the �oor in the 
area of origin, the Rockton Fire Protection District said.

“At the present time, the most credible scenario is that the scissor lift struck a valve or other piece of piping 
with su�cient mechanical force to cause the release of mineral oil,” Rockton Fire Chief Kirk Wilson said in a 
press release.

Chemtool operators detected the release and shut down the boiler. They were in the process of placing 
containment booms and de-pressuring the heat transfer piping network when the �re ignited.

According to the U.S. Chemical Safety and Hazard Investigation Board (CSB), which monitored the incident, 
all 70 workers in the facility were evacuated without injury. One �re�ghter su�ered a minor injury and was 
transported to a local hospital, the CSB said.

The CSB deployed two of its senior leadership members on June 22 to meet with Chemtool regional and site 
leadership, the on-site federal and local emergency responders, the Environmental Protection Agency (EPA), 
and the Occupational Safety and Health Agency (OSHA).

Photo credit: A stockphoto / iStock / Getty Images Plus via Getty Images

Enerquip Acquires American Heating
Enerquip LLC has acquired American Heating Co. Inc., a manufacturer of industrial hot oil heaters, tank 
heating coils and other industrial heating systems, as a wholly owned subsidiary.

Former AHC owner Joseph Tessitore has joined Enerquip as director of operations at the AHC facility while 
former AHC owner Barry Weiner has retired. “We’re so excited for the future of American Heating,” says 
Tessitore. “Enerquip’s values, culture and history of success, make them the perfect buyers of AHC.”

Enerquip’s acquisition positions the company in the industrial carbon steel market, one it has not served 
before. The AHC manufacturing facility in Beggs, Okla., will continue to specialize in serpentine radiant coils 
and steam generators made of carbon steel. Enerquip’s Medford, Wis.-based headquarters and 
manufacturing facility will continue to focus on stainless-steel heat exchangers and sanitary vessels.

Image courtesy of Enerquip LLC

Oven Cures Special Coating While Maintaining Humidity Level
A Fortune 500 company ordered an oven capable of curing a specialized coating while maintaining relative 
humidity above 40 percent RH.

Lewco Inc. was able to design a custom batch oven that will operate around 135°F (51°C) and sustain 
temperature uniformity of ±3°F (±1.6°C) in the quali�ed zone. The oven includes a top-mounted heater box 
with heat capacity of 380,000 BTU/hr and an 8,000-cfm circulation fan. A variable-speed drive is included on 
an exhaust fan to facilitate faster cooldown cycles.  

Maintaining relative humidity above 40 percent RH at elevated temperatures proved challenging, says the 
team at Lewco. The amount of moisture air can hold increases as temperature increases. To combat this 
issue, Lewco’s engineering team utilized a humidi�cation system to inject moisture directly into the oven’s 
circulated airstream. A custom PLC/PC-based control system was developed to ensure all parameters are 
monitored and controlled.

The circulation and exhaust fans were upgraded to Air Movement and Control Association (AMCA) “C” spark-
resistant construction for safety.

Image courtesy of Lewco Inc.

Astec Rebrand Unites Subsidiary Companies
Astec Industries Inc. is launching a rebranding initiative, which includes a new logo and website, to coincide 
with its new business model.

The organization’s former brands, including thermal �uid systems manufacturer Heatec, will no longer 
operate as separate subsidiary companies; instead, all will take on the Astec name. Other Astec brands 
include: Astec Inc., Astec do Brasil, Astec Australia, BMH Systems, Breaker Technology, Carlson Paving, Con-
E-Co, KPI-JCI and Astec Mobile Screens, Osborn, Peterson, RexCon, Roadtec and Telsmith.

For industrial process applications, the company provides packaged systems that include heaters (�red or 
electric), process skids, expansion tanks, storage tanks (heated and nonheated), piping and controls. Astec 
also makes equipment for waste heat recovery. Astec’s industrial process equipment can be found in oil and 
gas processing, food processing, chemical plants, power generation and roo�ng products manufacturing, 
among others.

The launch comes while the organization streamlines its internal structure and operations to improve 
e�ciency and drive growth. The company said it made the decision to unify to make it easier for its dealers 
and customers to do business with it.

A new website (www.astecindustries.com) replaces the previous subsidiary websites. Dealers, customers, 
suppliers and consumers will be able to �nd information about the company, its product o�erings and other 
resources in one location.

Image courtesy of Astec Industries Inc.

90 Ovens Ordered to Dry, Test Asphalt
ITW EAE, a division of Illinois Tool Works, received orders for more than 90 Despatch LBB lab ovens destined 
for a state department of transportation. The ovens will be used for drying and testing asphalt and 
aggregate samples.

Asphalt mixture samples must be heated and dried to determine the moisture content in the mix as part of 
the quality control process during road construction and repair. Asphalt samples are heated to a 
temperature of 325°F (163°C), dried and tested. High moisture content in the aggregate prior to mixing can 
lead to poor roadbed strength and increased potential for rutting. Other applications include drying rocks, 
aging asphalt paving mixtures, and keeping compaction molds and industry tools at a certain temperature 
so cement will not bond to them during the mixing process. The ovens also are used for heating samples to 
a temperature where they can be separated into �ne aggregate particles.

The Despatch LBB forced convection benchtop oven is designed for soil and asphalt testing. It includes a 
double-wall steel frame and reinforced shelves to handle heavy gyratory molds. The fan and heater are top-
mounted to prevent damage from spills. The motor is permanently lubricated to minimize maintenance.

Image courtesy of Despatch

Environmental Chambers Approved to Process N95 Respirators
Recent FDA enforcement policy supports the use of Tenney environmental chambers for bioburden 
reduction on N95 respirators during the coronavirus (COVID-19) public health emergency. The use of dry 
heat processing to reduce the risk of transmission of the SARS-CoV-2 virus, and limited reuse of NIOSH-
approved �ltering face-piece respirators, were cited in the FDA guidance.

Environmental chambers such as those manufactured Tenney Environmental, a division of Thermal Product 
Solutions, can be customized for treating bioburden on N95 respirators, says the company. Reprogramming 
to the TPS bioburden reduction (BBR) cycle makes the chambers immediately available for processing 
respirators. Use of the company’s Dry Heat BBR process is intended to support the single-user reuse of 
compatible N95 respirators as a supplement to existing CDC reuse recommendations.

FDA policy states: “Based on currently available evidence, dry heat at T=75°C [167°F] for t=30 minutes should 
reliably achieve ≥3-log reduction in non-enveloped virus or vegetative bacteria on respirators.” This 
reduction level corresponds to a 99.9 percent elimination of the stated bioburdens. The policy goes on to 
state: “Based on currently available evidence, dry heat at T=75°C for 30 minutes should not a�ect the 
�ltration e�ciency, breathability and �t of respirators.”

Microbiological testing performed for TPS LLC by an independent laboratory con�rmed achievement of the 
minimum 3-log (99.9 percent) BBR stated in the FDA policy.

Image courtesy of Tenney Environmental, a division of Thermal Product Solutions

Semiconductor Chip Maker Orders Environmental Solutions
A global semiconductor chip manufacturer awarded a contract to provide equipment to meet or exceed 
safety and environmental requirements to Ceco Environmental Corp., Dallas. The project will focus on 
equipment and projects to removed harmful gaseous contaminants.

Ceco Environmental will supply more than a dozen of its HEE-Duall scrubber and exhaust systems for the 
major plan installation. The scrubber and exhaust systems can achieve greater than 98 percent removal 
e�ciency of acidic and other caustic gaseous emissions, according to Ceco. The company also will provide 
its Fybroc recirculation pumps, which are made using a nonmetallic material designed to hold up in highly 
caustic and corrosive conditions.

Pulp Mill Replaces Evaporation Line
Valmet will deliver an evaporation line for Södra Cell’s Mönsteras pulp mill in Sweden. The line, which will 
replace an older line at the mill, is scheduled to start up in the �rst quarter of 2023.

According to Valmet, the new line will increase the mill’s evaporation capacity. It also is expected to further 
improve the mill’s steam economy and energy e�ciency by producing high dry solids for the recovery boiler. 
The water e�ciency of the mill also will be improved.

The evaporation line will have a capacity of 530 metric tons of evaporated water per hour and will produce 
clean condensates for reuse in the mill processes.

Image courtesy of Valmet

Click here to read more News on our website
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Waste-Heat Recovery
Bulk Solids Heat Transfer and Opportunities for 

Heat Transfer

Photos credit:  Solex Thermal Science 

By Gerald Marinitsch,
Solex

Vertical moving-bed heat exchangers 
can recover and utilize waste heat from 
the cooling or heating of bulk solids.

Moving-bed heat exchangers can help reduce the carbon footprint 
and energy costs of some process applications by capturing and 
repurposing heat that would otherwise be lost.

In many industrial processes, bulk granular solids undergo thermal treatment to meet or provide �nal 
product speci�cations. For example, calcination is a high temperature process that removes oxygen and 
volatiles to produce high quality cement and other refractory materials.

Yet, many of these processes also leave waste heat on the table. Take the slag resulting from metal 
production as an example. A signi�cant heat input is required for the metal production process. As the slag 
is cooled from a molten material to a granular solid, a substantial amount of unused heat remains in the 
bulk solids — at temperatures ranging from 932 to 1,472°F (500 to 800°C). This energy is either wasted — as 
the hot piles of product are left to cool slowly on their own — or additional energy is spent to cool the 
product faster. In many cases, water is sprayed on the piles, and the energy is lost.

The concept of useful energy going to waste has become less acceptable in our modern global community 
because it is in direct opposition to increasingly prominent principles such as environmental, social and 
corporate governance (ESG). ESG principles re�ect the work of businesses, industries and communities to 
replace energy-intensive and often environmentally unfriendly processes with new ways to achieve the 
e�cient utilization of the primary energy spent while minimizing negative impacts.

Bulk solids heat exchangers, also referred to as moving-bed heat exchangers (MBHE), have been in use for 
several decades. Waste-heat recovery is driving their use as a technology that can recover thermal energy 
from granular solids and make it available for reuse in multiple ways. For example, the heat from bulk solids 
can be exchanged to other working �uids such as water, steam, thermal oil, air or even supercritical carbon 
dioxide (sCO2). This exchange allows the thermal energy to be used in other processes in the plant. Or, in 
cases where the recovered waste heat cannot be used in the production or manufacturing process, the 
energy recovered above temperatures of 752°F (400°C) can be used to generate electricity in steam or gas 
turbines, organic Rankine cycles (ORC) and sCO2 cycles. Even the low grade heat left over from electricity 
generation can be used to heat other areas of the plant or operate absorption chillers that generate cold 
(chilled) water. In some scenarios, the low grade heat can be supplied to a plant- or district-heating network.

Before going any further, however, it is important to understand some of the terms and technologies used 
in these processes.

Heat exchangers are devices in which moving �uid streams exchange energy without mixing.

Overview: Bulk Solids and Heat Transfer
Terms such as “heat transfer” and “waste-heat recovery” are clear to most. Yet, the same cannot be said for 
“bulk solids.” Bulk solids, by de�nition, are an accumulation of loose and mainly dry particles. These 
materials make up more than 80 percent of the items transported around the world. In fact, each of us 
handles bulk solids daily, whether that be using table salt, sugar, �our, pepper or pet food.

At a wider perspective, bulk solids include everything from oilseeds, grains and minerals to chemicals, 
plastics, cement, metals and sand. The individual materials can vary in shape and size, and they can be in 
the form of powders, granules, particles, tablets, pellets and crystals.

Before many bulk solids end up as a �nal product such as sugar, they typically move through a number of 
processing steps that involve heating, cooling or drying. This then requires some form of heat transfer in a 
heat exchanger.

Conventional technologies for heat exchange from bulk solids include �uid beds, rotary drums and �xed- or 
moving-bed heat exchangers. For �uid-bed and rotary-drum technologies, the heat transfer media, or 
working �uid, is in direct contact with the solids.

While heat exchangers used to be limited to “a component that allows the transfer of heat from one �uid 
(liquid or gas) to another �uid,” indirect bulk-solids heat exchangers that allow heat transfer between solids 
and �uids (liquid or gas) have become commonly available.

For indirect bulk-solids heat exchangers, the heat exchange is realized by conduction across the surface of 
plates or tubes. There is no contact between the solids and the working �uid within the moving-bed heat 
exchanger while the granular solids �ow by gravity through the unit. The arrangement is comparable to a 
silo that is continuously fed and discharged. In principle, the plates can be heated or cooled with any heat 
transfer media, including water, thermal oil and steam. The indirect bulk-solids heat exchanger does not 
include any moving parts besides the discharge device. The discharge device ensures uniform mass �ow 
and, as such, consistent heating or cooling of the solids.

The operation and maintenance costs of such indirect heat-exchange systems are low compared to 
alternative technologies, and moving-bed exchangers provide bene�ts over �uid beds or rotating drums. For 
example, gas-handling or cleaning systems are not required. In addition to plates, moving-bed heat 
exchangers can use vertically or horizontally oriented tubes (or other such shapes) to enable conductive 
heat transfer between the �owing solids and the working �uid.

Indirect bulk-solids heat exchangers use conduction, meaning there is no contact between the solids and the working �uid 
as the granular solids �ow by gravity through the unit.

Waste-Heat Utilization by Heating Bulk Solids
The opportunities that exist with waste heat are not limited to use for processes in other parts of the plant. 
Sometimes, the heat recovered from the hot product or airstream at the discharge from a thermal 
processing step such as a calciner can be looped back to preheat the feed material entering the thermal 
processor. By capturing and reusing the energy, the thermal e�ciency of this processing step can be 
improved greatly. It also may help to debottleneck this piece of equipment.

This energy-recovery approach is common in the oilseeds industry. The cold seeds are heated with waste 
heat coming from vapors generated during the cooking process, or from steam condensate or �ash steam 
coming from other processes. For this preheating step, the oilseeds are heated from ambient temperature 
to the desired processing conditions — typically between 140 and 194°F (60 and 90°C). This reduces the 
overall energy consumption for preheating, providing a good return on investment for the installation a 
MBHE.

Also, it is possible to recover the thermal energy from cooling bulk solids and use it in another process step 
where bulk solids need to be heated. In many process applications, the temperature levels and heat loads 
do not match. By integrating heat pumps into the system, the desired temperature levels on the hot or cold 
side of the system can be adjusted to meet the desired process conditions on both ends. For this option — 
and depending on the exact temperatures — heat pump systems have coe�cients of performance (COPs) 
well above two. As a result, they can provide a highly e�cient double-acting energy boost: reducing the 
temperature on the cold side and increasing the temperature on the hot side.

A common energy-recovery loop design for cooling high temperature bulk solids such as ash, petroleum coke or graphite is 
shown.

E�ciency of Bulk Solid Heat Transfer
The heat balance around any heat exchanger is straightforward: the amount of thermal energy that enters a 
bulk-solids heat exchanger is the same amount of thermal energy that leaves it. So, if the heat exchanger is 
perfectly insulated, the heat transfer e�ciency, or thermal e�ciency, is perfect.

Consequently, the only way the thermal e�ciency is less than perfect is through heat losses via the casing 
or shell. This is in�uenced by the amount of insulation that is put around the exchanger.

The tipping point — or e�ectiveness of the heat transfer — is the amount of energy that can be transferred 
from or to the solids, and to or from the working �uid. No di�erent than in any other heat exchanger, it is 
the heat transfer surface area that de�nes the amount of energy that is transferred (along with the 
e�ectiveness of heat transfer across the surface). As such, indirect bulk-solids heat exchangers typically are 
con�gured for counter�ow heat transfer to maximize heat transfer e�ectiveness.

An important consideration in evaluating e�ciency is the temperature di�erence that can be achieved 
between the solids and the working �uid. To illustrate, suppose low temperature heaters or coolers are 
operating with product inlet temperatures of 302 to 392°F (150 to 200°C) or below. The temperature 
di�erence between the solids and the working �uid typically will be between 18 and 27°F (10 and 15°C).

For applications where the product temperature is 752°F (400°C) and above, the di�erence in the working 
�uid temperature typically will be around 90 to 180°F (50 to 100°C), but it can be much higher. For example, 
if water is used to cool granules that are entering the heat exchanger at 1832°F (1,000°C), the temperature 
di�erential with the water can easily be 1440°F (800°C).

To achieve the desired outcomes for any bulk-solid heat exchange process, careful consideration is essential 
when sizing the heat exchanger. In addition, relevant technical demands as well as economic feasibility and 
return on investment must be taken into consideration.

In an oilseeds installation, three heat recovery loops are used to recover waste heat and recirculate it to preheat the seeds.

Example: Energy Recovery Feasibility
So, when is energy recovery feasible? There is no general answer to this, but a quick example can illustrate 
the potential savings around primary energy costs.

Consider a waste-heat stream of about 100,000 kcal/hr (~120 kW) that can be recovered from bulk solids 
cooling. Utilizing the waste heat from a production plant that is operating continuously for approximately 
320 days a year would result in about 780 gcal/hr (920 MWh) of available energy.

Depending on the primary energy source, the cost for energy will vary. However, considering an average 
cost for energy of around $0.05 for 1 mcal/h (0,042 €/kWh), utilizing the available energy would result in a 
direct cost savings for the plant’s energy bill of $46,000 (39.000€) per year. These �gures easily can be 
multiplied to get a feeling for larger plants and the corresponding savings.

In addition to monetary savings, there is a very real environmental component of utilizing waste heat. By 
reducing the input — particularly when the input energy is generated from fossil fuels — there is also a 
considerable impact on the reduction of greenhouse gas emissions.

Take again the example above and consider that the primary energy being replaced is from oil or natural 
gas. The greenhouse gas emission reduction is around 500 tonnes of carbon dioxide per year.

In conclusion, moving-bed heat exchangers, or MBHEs, are a proven technology; however, their full potential 
has not yet been realized in all production processes. Technologies like this can e�ectively recover and 
utilize waste heat either from the cooling or heating of bulk solids.

Gerald Marinitsch is the global director of industrials for Solex Thermal Science, Calagry, Alberta, 
Canada. For more information from Solex, call 403-254-3500 or visit solexthermal.com.
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Infrared Emitters 
Accelerate Production and Save Energy 

Infrared Heating

Photos credit:  Heraeus Noblelight GmbH 

By Dr. Marie-Luise Bopp,
Heraeus Noblelight

Customized infrared heat was applied 
for fast and ef�cient embossing of 
laminates.

Processes such as drying, laminating and embossing of web 
materials can reap the bene�ts.

Web materials like foils, plastic �lms, paper or nonwovens often need heat for laminating, embossing or the 
the drying of coatings. Infrared heating systems with precise controls o�er many advantages, including 
uniform heating and the ability to enable fast production speeds. In addition, the heating of peripheral zones 
avoids heat drop at the edges, and the quick response time of infrared emitters protects the web materials 
from heat damage in case of a sudden conveyor stop.

In this article, a few application examples showcase the bene�ts o�ered by infrared heating technology. For 
instance, infrared systems can provide e�cient heating prior to embossing operations. Laminates or decors 
for furniture, windows or doors often are based on a plastic �lm that is embossed with a wood grain. The 
heart of an embossing line is the heating of the plastic web directly before the embossing calender. The 
surface of the foil should be soft enough for embossing, but the material must not su�er any heat damage. 
It pays o� if the heat source can be controlled precisely.

During embossing, a structure is pressed into the plastic sheet to achieve the desired feel and appearance. 
To achieve this, the surface must be minimally softened by heat. The desired structures are pressed into the 
soft surface by passing the foil between steel rollers and a rubber roller as counter bearings.

Having the heating take place as close as possible to the embossing nip/embossing calender o�ers key 
bene�ts. This is because the longer the heating process takes, the more the complete foil web heats up, 
even in depth. This can lead to the soft �lm being undesirably pulled or stretched as it continues to run.

Short-wave infrared emitters are very powerful. Compared to lower temperature emitters, short-wave 
emitters can heat the foils quickly and in a targeted manner. A compact infrared module also may require a 
smaller surface area than other heating solutions. This means less convective losses to the environment 
and improved energy e�ciency.

Consider the case of Renolit in Great Britain, where replacing ceramic emitters with infrared emitters 
brought process improvements. A tailor-made infrared system enabled faster production speeds and 
helped the company to save energy.

Infrared systems are being used at various points in a vinyl �ooring production line of Tarkett Ltd., allowing the company 
manufacturing control and improving the production �exibility of the line.

Infrared Emitters Enable Precise Control
Renolit produces laminates for kitchen, bedroom and bathroom furniture as well as foils for lamination on 
exterior window pro�les and doors at its Cramlington site in the United Kingdom. An important element of 
the production process is the embossing line: Many of the PVC-based laminates are embossed with a wood 
grain.

When modernizing its embossing line, the company replaced its existing ceramic heating system with short-
wave infrared emitters. The short-wave infrared heaters are arranged in individual cassettes to create 
heating zones that can be regulated independently. The cassettes are arranged in such a way that they 
follow the contour of the plant. As a result, the heating is always at the same distance from the web, thus 
heating more evenly than was possible with the ceramic emitters.

The custom-designed system enables precise control of the heat so that the energy is used e�ciently. The 
foil is heated up to the set temperature quickly, allowing higher production speeds.

In addition, the fast response time (in seconds) of the short-wave emitters minimizes the risk of damage to 
the web. The heating elements can be switched o� immediately if the conveyor unexpectedly stops.

Effective Curing of PVC Layers for Flooring
Infrared heating also is being used e�ectively in �ooring manufacturing. At the Maidstone factory of Tarkett 
Ltd., infrared systems are used at various points in a vinyl �ooring production line. They provide the 
company with both manufacturing control and improved production �exibility.

Based in the United Kingdom, Tarkett Ltd. provides integrated �ooring and sports surface solutions to 
architects, facility professionals, contractors, distributors, installers and end users.

The basic �ooring production process consists of building up thicknesses of PVC paste on a PVC backing 
layer that has a �berglass internal matting. The basic �ooring is imbued with nonslip properties by 
introducing silicon carbide and aluminum oxide into the top surface layer. Flakes of PVC also can be 
introduced for aesthetic appeal.

The application of heat is an important part of the process, both to dry the backing layer and to ensure 
e�ective curing of the applied PVC pastes. This was formerly achieved via long-wave infrared metal-foil 
heaters. Tarkett replaced the old heating system with carbon infrared (CIR) and medium-wave emitters. 

In operation, the backing layer is heated as it exits from an accumulator by means of two, carbon infrared 
edge-heating modules. Each module containing 24, 1-kW emitters and a 27.5 kW module to heat the width 
of the web. This heating removes the moisture from the carrier material to allow proper bonding for the 
subsequent application of PVC paste, and to prevent bubbling.

A bank of infrared emitters is located immediately after the �rst paste-application station to provide surface 
drying before volumetric heat is applied by an oil-heated roller. The PVC web then passes to a second paste-
application station, after which it is heated by a third infrared  system. Subsequently, it passes to a hot air 
oven and an ultraviolet (UV) system for �nal cure. The installation has proved extremely successful, as Terry 
Guy, the production engineer at Tarkett Marley explains, “The new system allows us the �exibility to cater 
for di�erent product lines, with di�erent thickness of PVC layers. And, its controllability means that we can 
adjust heating to suit speci�c line speeds.”

A medium-wave carbon infrared system is helping to achieve greater line running speeds 
and better heating control during the hot embossing of holographic foils.

Carbon Infrared Emitters Increase Running Speed for Hot Foil Embossing
A medium-wave carbon infrared system is helping API Foils Ltd. achieve greater line running speeds and 
better heating control in the hot embossing of holographic foils.

Based in the United Kingdom, API Foils produces a range of stamping foils used on products from stationery 
to wine labels, and from �exible food packaging to picture frames. The company manufactures holographic 
foils, which are used to create two-dimensional or three-dimensional prismatic e�ects for products such as 
credit cards, and for brand authentication, decorative and security purposes.

The production of holographic foil relies on the hot embossing of the polyester-based �lm. This is 
conventionally achieved using embossing rollers that are �lled with hot oil. Unfortunately, this technique 
does not readily lend itself to sensitive control. In order to increase line running speeds and achieve greater 
�exibility of the embossing line, and to allow di�erent materials to be run, API decided to consider alternate 
heating techniques that o�ered a greater measure of operational control.

The company realized that preheating the foil would provide a simple, e�ective method of controlling the 
embossing temperature. The team at API evaluated its alternatives and decided that its objectives would be 
best served by using infrared heating. Following successful tests, a carbon infrared system was 
incorporated in the production line.

The 83 kW medium-wave carbon infrared system is located after the �lm unwind and infeed stations, 
immediately prior to the embossing station. It has an optical pyrometer so that the temperature of the 
preheated �lm passing to the embossing rollers can be controlled precisely in a closed-loop system. The fast 
response time of the carbon emitters ensures minimum wastage of product because the emitters can be 
switched o� instantaneously in the event of a line stoppage.

In conclusion, it is recommended that processors with applications that could bene�t from exploring 
infrared systems contact a company with expertise in the area. Some manufacturers of infrared systems 
o�er an in-house application center that can carry out practical tests with competent technical support. The 
tests are evaluated and discussed with the team selecting the thermal processing equipment. The aim is to 
�nd the type of emitter and heating con�guration best suited to the application — and thus, to the heating 
or curing process — to precisely and e�ciently meet the requirements.

Dr. Marie-Luise Bopp is a project marketing manager with Heraeus Noblelight GmbH. The 
Kleinostheim, Germany-based company can be reached at +49 6181/35-8545 or visit heraeus-
noblelight.com/infrared.
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Thermocouples 
and RTDs

Common Industrial Applications for 

Temperature Control
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By Wayne Hayward,
Athena Controls

Temperature sensors for the food industry need to provide consistent 
readings to ensure precise cooking, frying or heating while protecting the 
food from over- or undercooking.

By helping to optimize temperature control during the 
manufacturing process, thermocouples and RTDs help create better 
end products.

Understanding the technology behind how a thermocouple or RTD works — and how they are used within a 
process loop — is useful. (For more on that, see “Monitoring Process Temperatures with 
Thermocouples" in the May 2021 issue.) In this article, I will show common process applications that are 
controlled with the help of thermocouples and RTDs.

The largest manufacturing industries in the United States are petroleum, steel, automobiles, aerospace, 
telecom, chemicals, electronics, food processing, consumer goods and lumber. Thermocouples are used in 
almost all stages of these myriad industries.

Temperature Control in Food Processing Applications
While thermocouples often can be found in small-scale, low volume, commercial restaurant-grade 
appliances, they also can be found as part of the food production process. Typical industrial process 
cooking equipment that employs temperature-sensing probes include ovens, warmers, fryers, toasters and 
grills.

Temperature sensors for the food industry need to provide consistent temperature readings to ensure 
precise cooking, frying or heating and protect food from being over- or undercooked. In addition to cooking 
equipment, it is not uncommon to �nd thermocouples in food packaging equipment.

Deep Fat Fryers. Fryers contain a reservoir of oil into which wire baskets are lowered or through which a 
wire conveyor is drawn. Most systems use electric heaters — either mounted around the outside or 
immersed into the tank. The thermocouple is immersed in the oil through the side of the tank or suspended 
over it. Occasionally, the probe is tacked to the frying vessel wall to reduce damage.

Pastry Ovens. Smaller pastry ovens require simple controllers — usually a nonindicating type. As the pastry 
oven chamber size increases, the features on the controller normally improve. Larger pastry oven systems 
typically use natural gas because of the lower operating cost, so controllers for these larger gas-�red 
systems will be either di�erential (deadband) or fully proportional (4 to 20 mA) type.

Food processing applications for RTDs might include brewing, bottling, canning, pasteurization and refrigeration.
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Cookers, Steam-Jacketed Kettles and other Electrical Heater Con�gurations. This type of cooking 
equipment usually consists of a kettle with an exterior jacket though which steam �ows to heat the kettle 
contents. The sensor normally is inserted into the process, but it also may be strapped to the outside of the 
vessel. Stirring the process mixture in the kettle provides more even heating and a more consistent 
temperature. Electric heaters also can be used to heat kettles or tanks. Typically, they are mounted either on 
the outside of the tank, inserted through the side or hung from the top. The temperature sensor is placed in 
the process mixture.

Walk-In Type Cold Storage. Food manufacturers and some drug manufacturers frequently require a large 
cold room for storage of products before shipment. These systems normally need cooling only (on-o� type), 
but they also may use heat in certain geographic locations. The temperature sensors are located in the 
storage space.

Chocolate Tempering. Chocolate tempering melters and automatic coating systems require more accurate 
temperature control than most industrial and food processes. Because tolerances of ±0.5°F (0.2778°C) are 
required, an RTD sensor normally is used. Typically, electric heat with an SCR or solid-state relay is best 
suited to this type of localized heating. 

Other areas of the chocolate, fudge and candy market use low cost thermostats in melting and cooking 
kettles.

Several manufacturing processes are used to make plastics goods, and many employ the use of thermocouples and RTDs 
for accurate temperature measurements.
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Shrink Film Packaging Systems. Heating tunnels with various styles of heaters are used to shrink plastic 
�lm around food packages. Sensor placement can be either in the airstream or on the heater. In addition, 
often a �lm-tacking assembly is placed before the heating tunnel. That equipment typically will utilize 
controller or other low cost temperature device.

Blister Packaging. Hard plastic protective covers are formed via vacuum-forming machines, which require 
a heat source to soften the plastic sheeting before a vacuum “pulls” it to the mold and forms the �nal shape.

Heated presses also are used to form blister packaging. Products are placed on cards, usually cardboard, 
covered with a “plastic bubble,” placed in a press and sealed. The press may or may not use heat. Wherever 
there is a heated surface in the system, there will be a thermocouple located on or in that surface to 
measure the temperature.

Thermoforming. In thermoforming, structured foam and plastic sheeting are heated and pressed into 
molded shapes to be used for food packaging. This type of package is common in egg cartons and fast food 
containers. Heat is used in the preheat section and can be used on the mold itself. Wherever heat is being 
applied in the process, a thermocouple is used to measure the temperature and feed that reading into the 
process control loop.

Horizontal Form/Fill/Seal Machines. These general-purpose packaging machines are well adapted to food 
products packaged in plastic �lm. Such normally solid items — pastry cakes, blocks of cheese, frozen items 
and the like — can be moved on a horizontal conveyor without separating. Heat is required in two places:

The back �n seal, which is along the back of the package.
The end seal bars, which form the package ends. This is also where the packages are cut apart.

Slip-rings normally are used on form, �ll and seal (FFS) machines to bring power as well as the sensor or 
thermocouple leads out of the rotating seal bars.

Food-Industry RTDs
RTDs and thermocouples are mentioned in several of the example applications for temperature 
sensors for food processing, so it is perhaps important to distinguish the differences between the 
two.

Food-industry RTDs are gaining popularity because they offer accurate readings for narrow 
temperature ranges and provide stability for long periods of time. RTDs are suited for fryer basket 
applications and for grill and griddle cooking units. RTDs often are enclosed to protect them for 
submersible usages such as deep fryers and watertight bulkheads for specialty commercial 
ovens. It is common to seal food-industry RTDs using compression �ttings and thread transitions 
to offer connection �exibility. Much like a thermowell, enclosing the RTD can ensure accurate 
temperature readings in environments where preventing liquid and oil from coming into contact 
with the sensor is essential. Other applications for food-industry RTDs are brewing, bottling, 
canning, pasteurization and refrigeration.

RTDs also are suitable for measuring relatively cold temperatures. Common uses for the lower 
temperature spectrum RTDs would be refrigeration and freezing of easily spoiled foods such as 
meat, �sh and chicken. RTDs are suitable for cold environments that require tight temperature 
controls, precise measurements and stable readings over extended times. Some speci�c 
applications for food-industry RTDs are refrigerated transport, including containers or trailers 
hauling perishables, and vending machines that refrigerate products.

Snack Foods Packaging. This segment of the food market includes packaging products such as potato 
chips, candy bars and pretzels. Two machine formats handle the majority of this market — horizontal and 
vertical form factors — and both use similar sealing techniques. These include the back seam, which seals 
the ends of the package and separates it from the next package. Solid snacks such as candy bars and 
individual packs of crackers are sealed on a horizontal FFS machine. The horizontal machines use rotary seal 
bars with the sensor and power leads brought out through slip-rings.

Products that are sold by volume usually are packaged in a vertical FFS machine. The vertical format takes 
advantage of gravity to pull the product into the package. The vertical machines use �xed back-seam and 
end-seam seal bars that close, pull the package down, open, move up and close again repetitively.

Regardless of format, temperature-sensing probes and heaters are located in the seal bars. The more 
sophisticated machine models integrate all machine functions into a single microprocessor with a screen to 
display readings, settings and menus. Even in such systems, thermocouples or RTD sensors are used for 
measuring the temperature readings.

Pizza Ovens. Pizza ovens can range from conveyor systems to batch ovens and can use a variety of heating 
fuels. Typically, all use a Type J thermocouple and a simple controller to maintain the temperature.

FSMA Requirements. Section 415 of the Food, Drug & Cosmetic Act requires “domestic and foreign 
facilities that manufacture, process, pack or hold food for human or animal consumption in the United 
States to register with FDA.”1 Such facilities also must comply with the requirements for risk-based 
preventive controls mandated by the FDA’s Food Safety Modernization Act (FSMA) as well as the modernized 
Current Good Manufacturing Practices (CGMPs) of this rule. The rule requires food facilities to have a food 
safety plan in place that includes an analysis of hazards as well as risk-based preventive controls to 
minimize or prevent the identi�ed hazards. While there are many requirements for a food safety plan, one 
key element of preventive controls is process controls.

Process controls include procedures that ensure that the control parameters are met. Process controls can 
include operations such as cooking, refrigerating and acidifying foods. They must include parameters and 
values (e.g., critical limits) as appropriate to the nature of the applicable control and its role in the facility’s 
food safety system. Obviously, where the process variable being measured is related to temperature, 
thermocouples are more than likely to be involved.

RTDs are well suited for cold environments that require tight temperature controls, precise measurements and stable 
readings over extended periods of time.
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Temperature Control in Plastics Processing Applications
Several manufacturing processes are used to make plastics goods. For simplicity, only the most common 
methods are discussed in this article.

Injection-Molding Machines. Most thermoplastic materials are molded by the injection-molding process: 
the polymer is preheated in a cylindrical chamber, to a temperature at which it will �ow, before it is forced 
into a relatively cold, closed mold cavity. High pressures are required to feed the molten polymer into the 
mold, and these typically are achieved by a reciprocating screw. After the polymer melt has solidi�ed in the 
cool mold, the screw rotates backward to ready the next charge of polymer for the next cycle. In the 
meantime, the mold opens, and the �nished product is removed.

Temperature sensors are located throughout the injection-molding equipment: from the heated barrel to 
the mold itself as well as in the mold-cooling medium. Typically, the sensors are Type J thermocouples. The 
controller type varies with the barrel size, but most plastics machinery requires PID control.

Extruders. In much the same way that injection-molding machinery uses a heated screw feed, extruders 
use the same principle to melt plastic and force it through a die that give the material its �nal shape. Many 
continuous shapes can be achieved. Some systems consist of a screw enclosed in barrels, around which are 
mounted multiple band heaters. Large extruders use cast-in heaters that include two halves that bolt 
together; these usually include both a heater and a cooling water or oil channel.

Temperature sensors — usually Type J thermocouples — are mounted against the outside of the barrel 
using a spring assembly. Controller type varies as the size of the barrel increases. This is primarily due to the 
large amount of friction generated in larger machines, which require cooling.

Thermoforming Machinery. In the thermoforming process, sheets of plastic, foam or any other heat-
sensitive material are heated until pliable in a preheating rack and then conveyed into one of two types of 
presses to form the �nal plastic shape. The �rst type is a mold composed of two heated halves. They close, 
forming a package such as an egg carton. The second type is a vacuum-forming operation. In these 
systems, the one-piece mold is positioned under the preheater. Small holes in the face of the mold are 
connected to a vacuum pump. Once the sheet is pliable, the mold is moved into position. A vacuum is 
drawn that pulls the pliable material into the desired form.

In both types of thermoforming machinery, thermocouples typically are located in the molds. The 
controllers are usually proportional only.

Pellet Dryers. Moisture creates problems during plastics processing. It can cause poor or inconsistent 
quality in the �nal product. For this reason, dryers are used to remove moisture from the plastic pellets 
before they are melted. These systems typically consist of an air heater, a blower and a proportional-only 
controller with a Type J thermocouple in the air�ow.

The furnace conditions to which the thermocouple will be exposed determine the proper thermocouple choice for the 
application.
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Temperature Control in Metals Manufacturing and Fabrication
The furnace conditions to which the thermocouple will be exposed help determine the proper thermocouple 
choice for the application. When selecting the thermocouple, some of the conditions to be considered 
include:

Temperature capability of the thermocouple wires.
Temperature capability of the sheath or protective covering (metal or ceramic).
The atmosphere in which it will be used (air, reducing, oxidizing, inert).
The mounting con�guration.

High temperature ovens form a separate category, and these furnaces use either gas or electric as their 
heat source. Single-point or ramp-and-soak controllers with either Type J, K, R, S or B thermocouples are the 
most common con�guration. This market is fragmented with products that represent a signi�cant capital 
investment. Some may be unique designs intended to meet the special metal-processing requirements. As a 
general rule, however, a typical system will have a sensor extending into the chamber’s air space, with open 
coil heaters mounted on insulators in the chamber’s walls.

Measuring the temperature of molten metal is di�cult due to the high temperature and severe conditions 
encountered. For these reasons, Type K and N base metal and Types R, S and B platinum thermocouples are 
the only choice for contact measurements.

When base-metal thermocouples are used, the wires typically are large diameter 8 or 14 AWG solid wires 
with ceramic insulators as well as ceramic or metal protection tubes. The large diameter of the Type K or N 
wires degrade more slowly to allow time for measurements before the high temperature conditions 
degrade the wires.

Thermocouples for Low Temperature
Type E, K, T and N thermocouples can be used for measuring temperatures down to -328°F 
(-200°C); however, the alloys used in these thermocouples must be speci�cally selected to meet 
the accuracy requirements. Most thermocouple manufacturers use thermocouple alloys calibrated 
for use from 32°F (0°C) and above. While these same alloys can be used to -328°F, the accuracy 
may deviate somewhat from the established values.

Platinum thermocouple wires typically are on the order of 20 to 30 AWG solid. Unlike base-metal Type K and 
N wires that deteriorate due to oxidation or corrosion, the platinum wires become soft due to long-term 
annealing. They eventually fail due to grain growth.

Heat Treating. Heat treating is an industrial thermal metalworking processes used to alter the physical — 
and, sometimes, chemical — properties of a material. Heat treating requires that the furnace be held at a 
predetermined temperature for a precise amount of time in order to yield the desired depth of hardening. 
Such systems usually include a timer that is interlocked with the controller’s alarm to sound when the 
temperature is reached. Other than this special feature, the furnaces follow conventional designs.

Annealing Welds. Annealing is a metalworking heat treatment that alters the physical — and, occasionally, 
chemical — properties to increase the material’s ductility and reduce its hardness, making it more workable. 
It involves heating a material above its recrystallization temperature, maintaining a suitable temperature for 
an appropriate amount of time, and then cooling. Welded pipe lines that must be annealed to ensure rated 
strength and �exibility are a good example.

Typical annealing systems include a portable electric heater that is strapped around a weld, a thermocouple 
that is tack welded to the pipe, a proportional controller and a ramp generator for the setpoint. The 
temperature must be brought to setpoint and held without interruption; otherwise, the process must be 
restarted.

Chambers for sterilization are common on pharmaceutical production lines. High accuracy requirements usually dictate the 
use of an RTD sensor and a proportional or PID-type controller.
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Temperature Control in Pharmaceutical Manufacturing
Package Machines. The most common package that requires heat in the drug industry is shrink packaging 
used for individual packages and packaging for quantities of an item to be shipped to distribution points. 
This type of package has become popular with the concern over tamperproof packaging. 

System con�gurations can vary dramatically, but process controls for most systems usually consist of an air 
circulation heater, a thermocouple located at the exit from the heater, and a proportional-only controller. 
The heated air is applied to the package, which has heat-sensitive �lm loosely tacked in place. The �lm 
shrinks tightly when heat is applied, securing the package and making it evident if tampering occurs.

Sterilizers. Chambers for sterilization are common on pharmaceutical production lines. They typically use 
steam for sterilization. High accuracy requirements usually dictate the use of an RTD sensor and a 
proportional or PID-type controller. Modern sterilizers will use multiple RTDs in the drainline to monitor the 
sterilizer chamber and another RTD in the heating jacket. These will work together to provide precise 
process control.

Manufacturing Processing. Pharmaceutical manufacturing employs many di�erent physical processes 
such as fermentation, heating, granulation, blending, �ltration, chemical extraction, tableting, compression, 
coating and drying. Many of these processes involve the application or removal of heat, for which 
thermocouples will be used to measure and provide feedback to the process controllers.

Where temperature measurement is critical and high accuracy is a process requirement, RTDs will be used 
in place of thermocouples. As always, placement, construction and con�guration of these thermocouples 
will be dependent upon the individual application.

There is an exhaustive list of industries and applications that need and use thermocouples and RTDs, so this 
article only scratches the surface. It should, however, provide a basic background of the technology and the 
ways in which temperature-sensing devices are employed to create better end products in the process 
industries.

Wayne Hayward is the director of marketing at Athena Controls. The Plymouth Meeting, Pa.-
based company can be reached at 610-828-2490 or visit athenacontrols.com.
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Driving Performance
with Continuous Reliability Improvement

Industrial Internet of Things
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By Chris Jensen,
Emerson, and H.P. Slater

When reliability gains from predictive maintenance begin to 
plateau, shifting your focus to condition monitoring can yield 
productivity gains and improved plant performance.

Often, the implementation of a predictive-maintenance (PdM) program is based on identifying imminent 
failures and preventing them — or by predicting a best estimate of an asset’s remaining useful life. When 
this approach is used, the program’s success typically is measured by the identi�cation of asset issues, and 
by calculating the cost of avoiding failures and lost production. The savings are used to justify the program.

A real-life analogy can help illustrate this approach. Imagine a patient goes to the dentist, and the dentist 
�nds cavities. The patient may ask how long it is possible to delay cavity repairs and still retain the a�ected 
teeth. In the end though, he or she will still follow the dentist’s suggestion to have the cavities �lled. Tooth 
removal would be a last resort to avoid a costly or painful experience.

If that same patient receives a clean bill of health from the dentist on multiple visits, how might this change 
the patient’s behavior? Would he or she decrease the frequency of visits? Perhaps stop seeing the dentist 
altogether? Could this behavior result in a missed opportunity to intervene before another tooth needs to be 
removed?

There is value in validating good dental health and being advised of possible issues that could be prevented 
with proactive care. Similarly, organizations must resist the temptation to reduce or eliminate elements of a 
predictive-maintenance program simply because they are not seeing obvious savings.

Knowing the plant is running with healthy equipment can be more important than knowing when problems 
are evident. When properly facilitated and maintained, a predictive-maintenance program that is not 
regularly identifying faults is still e�ective and essential. Instead of reducing or eliminating an e�ective PdM 
program, it should evolve into an condition-monitoring program that is able to detect potential failures, 
identify lost performance and validate continued trouble-free operation.

Mistaking PdM Success for Ine�cacy
New PdM programs typically identify many issues. As these issues are remedied, the resulting 
improvements allow the reliability team to claim signi�cant cost avoidance. As the program matures, 
however, the number of new issues discovered is reduced due to the assets operating in a healthier state. 
Defects have been eliminated, operational problems have been recti�ed and equipment “infant-mortality“ 
issues have been addressed.

Once a PdM program stops �nding defects — a direct result of the program being e�ective — it can be 
tempting to call for reduced spending. The value of the cost avoidances may not always support the PdM 
program expenditures; at that point, management may perceive that the program is not paying for itself and 
call for cuts.

This type of reduction can result in sta�ng cutbacks, the elimination of program assets and extensions of 
inspection frequencies. The results of these reductions may not be readily evident to management; they 
typically will only notice the expense reductions. As time goes on, however, when asset failures result in 
adverse e�ects on operations, management may decide the PdM program is ine�ective. The thinking may 
go, “We have a PdM program, but it did not notify us of an issue on a critical asset, and we had the failure 
anyway” — all while forgetting the reductions in PdM investment.

The reality, however, is simply that reduced attention and spending have allowed the PdM program to fall 
behind to the point where it is no longer operating proactively.

Expanding the Bene�ts of PdM
The best approach to stay in charge of plant health is to be proactive. Instead of cutting the number of 
assets examined, reducing maintenance sta� and decreasing data-collection frequency, organizations 
should treat plateauing PdM programs as a foundation for a condition-monitoring program. Creating a 
robust condition-monitoring program will help plant personnel look beyond individual assets to overall plant 
health and performance. This widening of scope can further increase asset and plant health, leading to 
higher levels of performance and increased cost savings.

Often, predictive-maintenance programs are developed with a singular view of �nding issues, reporting 
them and acting to mitigate their e�ects. In these scenarios, assets without any concerns are not of primary 
focus because, if an asset has no issues, nothing needs to be done. With utilization of process data, 
however, plant personnel can have a full picture of each asset’s health and overall system performance, 
providing opportunities for improvement.

For example, suppose a key asset such as a 100-gal/min pump is functioning well enough that the PdM 
program does not �ag it. A small �aw, however, has the pump operating at 90 percent e�ciency. In this 
circumstance, the pump may appear healthy, but in reality, the plant is losing 10 percent pumping capacity. 
It may not be readily evident, but the plant is losing production rate, reducing product yield and introducing 
quality concerns. These �nancial losses will never be regained.

A condition-monitoring program focuses on knowing the status and health of all assets and, ultimately, 
system performance and health. Paying attention to asset health allows reliability teams to ascertain, as 
early in the detection process as possible, if an item of concern is developing. In the case of the 
underperforming pump, a condition-monitoring system will alert plant personnel that the pump is operating 
but with degraded performance.

Early noti�cation provides time for con�rmation, evaluation, root-cause analysis, planning, scheduling and 
work approvals. It also can lower costs due to better inventory utilization: More parts can be purchased as 
needed rather than being kept on hand to accommodate lead-time issues.

Condition Monitoring for Process Heating
A move from PdM to condition monitoring is a move toward holistic asset health and performance 
monitoring. The more plant personnel knows about the health of plant assets, the better position they will 
be in to understand the status of the assets and, ultimately, the health and performance of the plant’s 
production systems. As a plant makes a move toward condition monitoring from PdM, the metrics for 
success also change.

FIGURE 1. A condition-monitoring system enables organizations to track the health zone for each asset. Ideally, issues are 
identi�ed in the proactive zone.

Article images provided by Emerson unless otherwise noted

With a condition-monitoring system, organizations typically measure overall plant health with an emphasis 
on how early in the process an issue can be identi�ed — classi�ed by zone (�gure 1). 

In the proactive zone, issues are discovered before they are evident to the operator, allowing time for root 
causes to be identi�ed. At this stage, no signi�cant loss of equipment life has occurred and, most 
importantly, the issue has not a�ected the process. Identifying as many faults as possible in the proactive 
zone helps maintain the highest levels of performance.

An issue not �xed in the proactive zone will move to the remediation zone. The remediation zone occurs 
when an issue has been identi�ed and may be evident to the operator. At this stage, the issue has begun to 
a�ect equipment life, and some performance impact has likely begun.

The �nal zone is the reactive zone. In the reactive zone, the asset has failed to meet requirements regarding 
availability, production rate or process quality. The asset will have a decreased life.

A uniform system for displaying plant health can be accomplished with intuitive designations. Green status 
means an asset has no issues or concerns. Yellow-status assets have developing areas of concern. Red 
status signi�es an asset has a serious problem or has failed.

FIGURE 2. Condition monitoring can help a plant achieve better performance, higher quality and greater production.

A system such as green-yellow-red identi�ers (�gure 2) for overall asset health helps personnel to prioritize 
work and maintain plant-wide health and performance. With such a system, operators and technicians do 
not have to analyze alerts and events to identify where problems exist. Instead, they simply strive to keep all 
assets in the green zone. With such a system, operations — and management — can quickly con�rm that 
processes will be available at full production rate with optimal quality.

The Value of Condition Monitoring
When plant personnel are aware of plant asset health, they can make decisions quickly as abnormalities 
begin to develop. Reliability and maintenance teams can take proactive steps to mitigate or perform repairs. 
Also, when maintenance personnel have enough warning, they can execute their work more e�ciently. 
Technicians can thoroughly review the bill of materials for an asset and determine the proper materials 
needed, safely plan required activities, provide additional training as needed and schedule service at a time 
that best accommodates production activities and maintenance utilization.

Ideally, implementing a high quality condition-monitoring program will help an organization move quickly 
from reactive maintenance to a condition-monitoring pro�le. Continued e�orts to improve condition 
monitoring will help the organization move to a proactive-maintenance pro�le.

The value of a condition-monitoring program can be supported by illustrating increased performance using 
overall equipment e�ectiveness (OEE). This holistic measurement encompasses asset and materials 
availability, production rate or yield, and end quality. OEE provides a view of process results and covers 
operations, procurement, logistics and maintenance. It serves as a tool for each group to focus on a 
common goal (�gure 3).

FIGURE 3. Evaluating overall equipment effectiveness (OEE) can provide insights into asset availability, production rate and 
�nal quality. A plant starting with availability of 75 percent, production rate at 90 percent and quality at 90 percent has an 
OEE of 60 percent. Reaching the plant’s optimum OEE of 97 percent would provide �nancial gains.

In conclusion, most people would prefer to receive a good physical examination result from a doctor rather 
than discovering a heart condition needing immediate intervention. Likewise, knowing production 
equipment is healthy can provide more bene�ts than simply identifying problems with it once it is failing.

Plants will always see higher reliability and increased performance from assets remaining in good health. 
Condition monitoring allows organizations to continue to improve on gains made with their PdM programs. 
In addition, condition monitoring allows them to push for higher availability and better quality, with even 
small improvements having the potential to provide savings.

Christopher Jensen is a senior advisor with the professional services team of Emerson 
Automation Solutions. H.P. Slater is an independent consultant. Emerson Automation Solutions, 
Round Rock, Texas, can be reached at 512-834-7039 or visit emerson.com.
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Product Highlights

550°F Truck Oven
Click to read more

Image provided by Grieve Corp.  

550°F Truck Oven
This truck oven has 6" insulated walls, an aluminized steel interior, and an aluminized steel exterior with enamel 
�nish. Features include a purge timer, two position dampers (on the fresh-air inlet and exhaust outlet) and a 1200-lb 
capacity, stainless steel loading truck. The customized 550°F (288°C) truck oven incorporates 30 KW Incoloy-
sheathed tubular heating elements and a 2000-cfm, 2-hp recirculating blower to provide horizontal air�ow to the 
workload.

Grieve Corp. | 847-546-8225 | grievecorp.com

Composite Curing Heating Blankets
Click to read more

Image provided by BriskHeat 

Composite Curing Heating Blankets
Silicone rubber blankets are �exible and up to 0.25" (6 mm) radii. The SR Series can be provided with any company's 
plugs so the composite curing heating blankets will mate with existing hot bonders. The blankets provide an e�cient 
way to produce uniform heat up to 450°F (232°C). They resist moisture, chemical and radiation. They can be used 
on both horizontal and vertical surfaces and provide a smooth surface against repairs.

BriskHeat |888-501-7491 | briskheat.com

Flow Heater Control System
Click to read more

Image provided by Kanthal 

Flow Heater Control System
The heating cycle technology of the Kanthal Flow Heater control system helps extend the life of the �ow heater while 
providing faster heatup and cooldown. Built-in protection against single-phase failure ensures maximum heater life. 
A blower control manages the process and allows operators to adjust and monitor process parameters with one 
panel. It also allows an add-on of a �ow guard that prohibits the �ow heater to run without air.

Kanthal | 800-526-8425 | kanthal.com

Wireless Gas Detection
Click to read more

Image provided by Dräger  

Wireless Gas Detection
Polytron 6100 EC WL is suited for plant expansions, upgrades or new installations. The wireless gas detection 
transmitter is SIL2 capable and uses DrägerSensors optimized for industrial applications. They cover a spectrum of 
140 di�erent hazardous gases in a temperature range of -40 to 149°F (-40 to 65°C). Built to the industrial wireless 
standard ISA100.11a, the transmitter provides safe transmission of the measured values. The integrated LEDs, which 
are visible from a great distance, indicate the status of the life signal, warnings, alarms and Bluetooth interface. The 
intrinsically safe design of the wireless gas detection transmitter enables safe maintenance in the hazardous area.

Dräger | 800-437-2437 | https://www.draeger.com

Continuous Processors Include Adjustable Throughput Rate
Click to read more

Image provided by Readco Kurimoto LLC   

Continuous Processors Include Adjustable Throughput Rate
Suited for continuously processing multiple liquid, dry and viscous materials in a single step, the adjustable 
continuous processors have twin-shaft, co-rotating screws with intermeshing mixing elements that produce a 
homogeneous mixture independent of the level of �ll. While batch mixers typically require a large free volume with a 
relatively small mixing zone, this mixing system converts the entire free volume into a mixing zone, ensuring that 
controlled changes in throughput rates automatically apply the identical mixing intensity to all materials across a 
range of production rates.

Readco Kurimoto LLC | 800-395-4959 | www.readco.com

Flow Meter Has Integrated Cloud Connection
Click to read more
Image provided by Endress+Hauser 

Flow Meter Has Integrated Cloud Connection
The Promag W 800 includes battery-powered operation and provides secure data transfer via cellular radio. The 
electromagnetic �ow meter is suitable for measuring lake, river, spring or groundwater �ows for process water as 
well as for applications in distribution networks subject to �scal metering. It provides maintenance-free operation for 
up to 15 years.

Endress+Hauser | 888-363-7377 | us.endress.com

Duplex Change-Over Filters for Continuous Operation
Click to read more

Image provided by Eaton, Filtration Div.

Duplex Change-Over Filters for Continuous Operation
Available in �ve sizes with �ow capacities up to 265 gal/min (1000 l/min), inline-mounted stainless steel �lters have a 
maximum working pressure of 580 psi (40 bar) and operate from 14 to 212°F (-10 to 100°C). When a �lter element 
change-out or service is required, the operator can divert the �ltration �ow from one side to the other. A pressure 
equalization system ensures consistent pressure of the oil or lubricant during the transfer of �ow. Suited for 
o�shore, marine and steel mill applications, the EDA Series can operate continuously.

Eaton, Filtration Div. | 800-859-9212 | eaton.com

Temperature Control Units for Plastics Processing
Click to read more
Image provided by Conair Group 

Temperature Control Units for Plastics Processing
Thermolator TCUs are o�ered in three standard con�gurations. The TW-V is o�ered with 0.75- and 2-hp models, 
both with a 12 kW heater and 0.375" solenoid valve. The TW-S mid-range units are sized from 0.75 to 10-hp, and 
units up to 2 hp have a smaller footprint. Premium TW-P comes in the same size ranges but with more advanced 
features. All of the Thermolator units have an ergonomic angled face panel for better viewing of the HMI. The TW-S 
and TW-P models include the company’s “common control” feature that o�ers a consistent user experience 
regardless of the machinery involved. The TCU menu structure and navigation, setpoint entry, alarm noti�cation, 
icons, colors, communication protocols, and back-end hardware are essentially the same as other equipment from 
the company.
This feature is intended to simplify operator training.

Conair Group | 724-584-5500 | conairgroup.com

Gas Detection Sensor for Flammable Gases and Refrigerants 
Click to read more
Image provided by Nevada Nano 

Gas Detection Sensor for Flammable Gases and Refrigerants 
The MPS sensors report 0 to 100 percent LEL across 19 �ammable gases and six refrigerant gases (A1, A2L and A3s) 
with a single factory calibration and no �eld maintenance over their lifetime. The MPS �ammable gas sensors’ 
accuracy is enhanced by integrated, real-time measurements and built-in compensation for temperature, pressure 
and humidity. Gas concentration readings are accurate across the environmental range including rapid 
environmental transients.

Nevada Nano | 775-972-8943 | nevadanano.com

Hybrid Powder Mixer 
Click to read more

Image provided by Alfa Laval 

Hybrid Powder Mixer 
Model HPM allows users to optimize powder mixing based on exact process requirements and formulations under 
near-actual operating conditions. The hygienic mixer is capable of aspirating powder while simultaneously pumping 
viscous solutions at pressures of 4 bar or more without requiring an additional pump. A recent trial of the product 
for a European food processor eliminated lumping issues while preparing concentrated pectin solutions used for 
fruit preparation recipes.

Alfa Laval | 866-253-2528 | alfalaval.com

Click here to read More Products on our website
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Innovation

by DESIGN

MIURA PARATHERM PARKER BOILER

Hydro-Thermal’s NOH (Non-Obstructing Heater)— Unrestricted �ow
Hydro-Thermal’s newest innovation is called the NOH, or the Non-Obstructing Heater. The NOH’s straight-tube 
design allows for unrestricted �ow, prevents pressure drop, heats slurries without plugging or fouling, and 
maintains temperature control (+/- 1°).  Its rugged design and construction materials enable it to handle 
abrasive materials, minimizing wear on internal parts. Compared to other heating systems, the NOH 
utilizes a smaller footprint allowing for direct and easy installation into the existing system piping. The 
NOH is made for speci�c operating conditions, as a stand-alone heater or as a skid. Contact Hydro-Thermal to 
learn more.  

www.hydro-thermal.com/noh-heater

Back

Miura’s modular steam boilers achieve full steam from a cold start in less than �ve minutes and shut down 
just as fast.  In multiple installations (MI), they automatically adjust to �t your steam demands. When you only 
require 30% of the full system output, the system is only using 30% of the boiler system capacity. The other 
70% of the system remains in stand-by mode using electricity only to keep the communication system online. 

Known as load-following technology, this provides a tremendous cost and resource-saving advantage, 
especially considering how traditional systems will continue to use 100% of the system just throttled down to 
produce less steam. 

For more information about Miura boilers,
Call: 888-309-5574.

Email: us.info@miuraz.com
Visit: https://www.miuraboiler.com

Back

Miura LX Series — Miura’s Load-Following Technology in multiple installations, automatically adjusts steam output to provide the 

right amount needed.

Paratherm – Heat Transfer Fluids, a Division of The Lubrizol Corporation has been in business for over 30 
years.  The premier provider of engineered heat transfer �uids in the industry, we o�er a range of products, 
services, and support. Paratherm provides users an extensive �uid analysis program.  Our expert lab team 
performs real time testing in our state-of-the-art on-site laboratory.  Technical specialists perform a 
combination of laboratory testing to provide an e�ective analysis.  Each report provides an insight of the 
current condition of your �uid, which includes our recommendations for continued maintenance and how to 
extend the life of your �uid.   

www.paratherm.com

Back

Throughout the United States and around the world, Parker boilers are dependably furnishing steam and hot 
water for almost every type of service. Choose from Gas, Oil or Combination Gas/Oil �ring models. Low NOx 
is available on all models. (Most models are UL or ETL Listed.).

Parker Boiler utilizes standard controls that are readily available through our representative network and/or 
at any supply house or wholesaler. We only use Listed components that have undergone extensive testing on 
boilers running in our R&D Department, factory or in our local service area. Our boilers were developed with 
safety as the primary goal.

Parker Boiler Co.
5930 Bandini Blvd., Los Angeles, CA 90040

Tel: 323-727-9800
www.parkerboiler.com

Back

NQV Packaged Chillers
When details matter, look to Thermal Care for the latest in control technology and energy e�cient features.  
NQV Packaged Chillers with variable speed compressors are a popular energy saving option for processes 
where the heat load regularly varies. An NQV uses a PLC control system to constantly monitor the heat load 
and adjust the compressor speed for peak e�ciency and temperature control. The chiller works only as hard 
as necessary to provide optimum performance with signi�cantly reduced power use. Results have shown 
energy savings of up to 50% using an NQV chiller as compared to a conventional portable chiller.  

www.thermalcare.com/nqv-variable-speed-chillers

Back
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Places Faces
Following a 40-year career leading and serving Colmac Coil, Bruce I. Nelson, P.E., the 
company’s past president and current director of innovation, will retire on July 4. 
Nelson joined Colmac Coil in 1981 as a design engineer. He worked to develop the 
company’s �rst industrial air cooler product line and pioneered Colmac’s �rst 
computer-based coil selection software, CoilPro. After working in engineering 
management roles and as corporate vice president, Nelson served Colmac Coil 
Manufacturing, Colville, Wash., as president and director from 1997 until 2021, 
responsible for overall operational and strategic management. During Nelson’s tenure 
as president, he led Colmac Coil’s growth in sales and recognition as an innovative 
industry leader in the industrial refrigeration market.

In recognition of his contributions to that market as well as Colmac Coil, the 
International Institute of Ammonia Refrigeration (IIAR) honored him at its 2021 virtual 
conference. IIAR presented Nelson with both its Member of the Year and Honorary 
Life Member awards. The member award is given to an individual to recognize service 
to IIAR that is “exceptional and above expectation.” As the immediate past chair of 
IIAR, Nelson’s ideas and leadership helped guide IIAR through the COVID-19 
pandemic, the organization noted. He also led the selection process for recruiting and 
hiring the new IIAR president, Gary Schrift.

IIAR occasionally elects individuals as honorary life members in recognition of their 
enduring contributions to the industry. Nelson was one of three recipients of the 
award at the 2021 IIAR Online Natural Refrigeration Conference & Expo.

Nelson plans to continue working through a newly formed consulting company, Bruce 
V. Nelson Engineering LLC.

Bruce I. Nelson, P.E., 

Reading Bakery Systems (RBS), Robesonia, Pa., promoted Steve Moya to manager of 
the RBS Science & Innovation Center. In this role, Moya will oversee the testing facility, 
manage its sta�, conduct customer on‐site and virtual product trials, and complete 
research and development projects for the manufacturer of baked snack food 
production systems.

Steve Moya

Anderson Process, Brook�eld, Wis., a supplier of process equipment and services, acquired Premier Pump 
Inc., a pump distributor and service provider out of Cleveland. The acquisition is expected to allow Anderson 
Process to capitalize on complementary product and service o�erings between the two companies. It is the 
latest in a series of acquisitions by Anderson Process. With the acquisition, Anderson Process will have 
warehouse and service facilities in Wisconsin, Illinois, Indiana, Michigan and Ohio.

Endress+Hauser, Greenwood, Ind., expanded its partnership with sales representative Field Instruments & 
Controls in the Paci�c Northwest. E�ective July 1, Field Instruments & Controls will be Endress+Hauser’s 
authorized service provider for Oregon, Washington State and the Idaho panhandle. Based in Woodland, 
Wash., Field Instruments & Controls has been an Endress+Hauser sales representative for 12 years.

A new paint line at Savannah Industrial Solutions adds new capabilities for the manufacturer of custom 
metal, stone, wood and refrigeration products for the healthcare, telecommunications and other markets as 
well as creating new jobs in Savannah, Tennessee. Iroquois Industrial Group and Big Shoulders Capital, 
owners of Savannah Industrial Solutions, say the semi-automated, �ve-stage, powder-coat paint line will 
allow the company to create metal counters, cabinets and other displays in virtually any color. It also will 
allow the company to paint metal parts for other businesses seeking contract powder coating for metal 
parts up to 6' in length.

Waltham, Mass.-based Tecogen Inc., a provider of on-site power, heating and cooling equipment, inked 
manufacturer’s representative agreements with two refrigeration equipment sales companies to support 
sales of Tecofrost refrigeration systems. Located outside of Seattle, I-Refco has exclusive sales rights for 
Tecofrost in Washington, Oregon, Idaho, Montana, Wyoming, Utah and Alaska as well as in the Canadian 
provinces of British Columbia, Alberta, Saskatchewan, Manitoba, Yukon, Nunavut and Northwest Territories.
Tecogen also established Refrigeration Equipment Specialist Co. (RESCO), Tustin, Calif., as the Tecofrost 
manufacturer’s representative in California, Nevada, Arizona and Hawaii. 

A provider of manufacturing and Industrial Internet of Things (IIoT) advanced analytics software, Seattle-
based Seeq Corp. launched the Seeq SaaS Workshop, a tool to simplify the migration path to the cloud for 
on-premises customers.
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Without 

many processes would not function: food 
would not be cooked, beer would not be 

brewed, paper products would not be 
produced, or paint would not be dried. 

— Lee Duncan of Power Flame Inc., in “When Controls Retro�ts Make Sense for Your Boiler Room”

steam or hot water, 
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