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Commentary
Linda Becker

Look Back Reminds Me to Look Forward

I'm a bit embarrassed to admit this, but I watch TV reruns from the 70s to wind down before going to sleep. 

Lately, I've been enjoying episodes of “The Price Is Right” on PlutoTV. You wouldn’t think a nearly 50-year-old 

game show would be all that entertaining, but the show’s winning format — still in use on new episodes airing 

weekdays on CBS — holds the same charms then and now: funny but harmless host, attractive models 

displaying prizes and merchandise, seemingly easy games of chance. Though I can’t guess the pricing on these 

old shows with any degree of accuracy, that part of the game isn’t what keeps me watching the reruns 

anyway. I tune in to see an America I almost don’t recognize at times even though I lived through it.

Did we really once think leather-padded wine-barrel furniture was the height of luxury, a prize to be coveted? 

Or gold- or silver-plated tea services, enormous brass beds and even more enormous home appliances with 

outsized analog controls? And Johnny Olson describes “A new car!” with fabulous options like an AM/FM radio, 

tinted windows and power brakes on every episode.

While certainly, no process heating technologies are on display, it’s possible to imagine the state-of-the-art 

equipment that was used to create the prizes seen. Some of the then-novel technologies have become 

industry-standard approaches. At the same time, the technologies seem hopelessly dated: The Internet is 

years in the future, as is the rise of cloud computing, remote equipment monitoring, intelligent controls and 

data analytics, to name a few.

Yet the state-of-the-art is always evolving. Even today's modern insights will someday seem as dated as 

mantle-clock aquariums and transistor radios.  (When’s the last time you thought of power-assisted brakes as 

an upgrade?)

This evolution is on display in this issue of Process Heating, in an article about heat transfer �uids and high 

temperature pumps. For decades, 750°F was generally accepted as the upper temperature limit for thermal 

�uid heating applications. Yet, silicone oils now o�er the possibility of signi�cantly exceeding that 750°F limit, 

as Rainer Landowski of Dickow Pump Co. Inc. notes in his article. Equipment used with these �uids, including 

high temperature pumps, must be equally capable of performing at these temperature. Landowski o�ers his 

perspective on the state thermal pump technology.

Elsewhere in this issue, Brian Kelly of Honeywell Thermal Solutions explores how advancements in burner 

designs, �ring and control techniques and connectivity can yield cost savings, greater productivity, enhanced 

product quality with fewer rejects, and reduced downtime. Christopher Brunn of Komline-Sanderson explains 

how vibrating �uid-bed dryer technology can be used to process pastes, cakes, powders and granules with 

direct heat transfer in a highly controllable manner. Also, Patrick Radish of Dürr Megtec looks at the process, 

coil con�guration, performance and e�ciency of a condensing solvent recovery system for lithium ion battery 

manufacturing.

Linda Becker
Associate Publisher and Editor 
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Inner Workings

Dwyer Instruments Acquired by Arcline 
Investment Management
Arcline Investment Management, a private equity �rm, has acquired a controlling stake in Dwyer Instruments 
from the Clark family and management.

Steve Clark, chairman of Dwyer, said, “From early in the process, it was clear that Arcline understood our 
business and would be a tremendous �t to carry on the Dwyer legacy. I could not be happier with the outcome 
and look forward to following the growth of the business in the future.”

“The Clark family and the Dwyer team have built a strong brand with market-leading sensor and 
instrumentation solutions for process automation markets. We believe the company’s di�erentiated products 
position it well to serve the growing trend toward greater process automation, connected devices and 
improved indoor air quality and energy e�ciency. We are excited to partner with management to steward the 
business in its next phase of growth,” a representative from Arcline said in a press release.

According to the company, Dwyer Instruments holds 93 active and pending patents.  It serves more than 
20,000 active OEM, distribution and end-user customers through its o�ces in the United States, United 
Kingdom, Hong Kong, Australia and Singapore.

Image courtesy of Dwyer

Batch Oven Cures and Heat Treats Composite Parts
An aircraft manufacturer will use an electric batch oven for two applications. It cures a range of composite 
parts and heat treats parts up to a maximum temperature of 650°F (343°C).

The enhanced-duty walk-in oven, designed and supplied by Lewco Inc., includes a top-mounted heater box 
with 144 kW heat capacity. It is equipped with a 22,000 cfm high e�ciency circulation fan that delivers dual 
air�ow and provides uniform heat throughout the workspace, says the manufacturer. Due to some of the 
parts containing solvents, the oven is rated for NFPA 86, Class A and includes a 500-cfm exhaust fan.

The oven is furnished with lanyards to hold the doors open while personnel enter. An e-stop pull cord is 
included inside the oven to immediately power it down in case of entrapment. A Eurotherm Nanodac 
temperature controller with a redundant high limit controller provides precise temperature control and 
overtemperature protection.

Image courtesy of Lewco Inc.

System Dries Water, Volatile Solvent-Based Coatings
A three-zone, arched roll-support drying system will be used to dry both water and volatile solvent-based 
coatings on a wide rubber web (over 190"). ASI, Division of Thermal Technologies Inc., will supply the drying 
system for the new construction materials line for the global manufacturer.

The drying system will be more than 40' long and 18' wide. A retraction system will allow for the upper section 
of the dryer to be raised 18" up for access to the dryer’s interior. The retraction system will accommodate 
web-up, cleaning and maintenance operations.

The dryer, which will be heated by natural gas plenums, will include ASI’s PLC-based controls package that 
allows for continuous monitoring and automatic adjustments based on the programmed operating 
parameters.

Image courtesy of ASI, Division of Thermal Technologies Inc.

Heat Exchangers Meet Additional Level of Tests, Safety
Electric heat exchangers that operate in hazardous locations now have a broader range of IEC SP-892 Ex eb 
certi�cations, according to Watlow.

IECEx is an international system for certi�cation of equipment for use in potentially explosive atmospheres. Its 
quality assessment speci�cations are based on standards prepared by the International Electrotechnical 
Commission (IEC). Watlow will o�er this improved level of safety through its energy and environmental 
technologies business unit.

Watlow has o�ered the Ex e certi�cation on its process heaters for many years. The “eb” su�x as compared to 
the “e” su�x indicates the products meet the additional level of tests and safety in EN60079-7. The additional 
certi�cations o�er a larger range of heater sizes and additional installation orientations.

Image courtesy of Watlow

Manufacturer Expands Product Development, Testing Capabilities
The ability to conduct remote testing and product trials with the help of on-site food technologists is part of 
upgrades made to the RBS Science & Innovation Center. The facility, part of Reading Bakery Systems’ product 
development and equipment testing capabilities, allows food product manufacturers to test RBS’s baked 
snack production systems.

Virtual trials at the RBS center include also equipment demonstration and production of samples. RBS has 
expanded its sta� of food technologists to help guide the remote testing and provide on-site expertise. During 
each trial, participants communicate with the RBS team by video conference, view the production �oor from 
wide-angle cameras, capture discrete video and still images, and receive reports capturing process settings. 
They also can have product samples shipped for analysis.

RBS expects the changes to result in more e�cient product trials by simplifying communications, operations 
and approval of the products and process.

Image courtesy of Reading Bakery Systems

Railcar Manufacturer Installs RTO for Paint Systems
A railcar manufacturer based in Southwest installed a regenerative thermal oxidizer (RTO) for the abatement 
of volatile organic compounds (VOCs) from its paint systems.

The 55,000 scfm RTO from Catalytic Products International, Lake Zurich, Ill., was installed in place of a 40,000 
scfm concentrator and RTO system. The larger RTO will control VOC emissions from one paint booth for 
exterior spraying along with VOC emissions from two interior spray lines. It also will be used to control the 
exhaust streams containing hydrocarbon solvents such as toluene, methyl ethyl ketone and xylenes. The 
oxidizer was designed to provide 98.5 percent destruction rate e�ciency (DRE) and 95 percent thermal 
e�ciency.

To minimize downtime, the RTO and ductwork were fully installed and commissioned while the paint booth 
for exterior spraying remained in operation and controlled by the existing RTO. The installation of the RTO and 
related equipment included a revised concrete pad design, new and modi�ed ductwork, booster fan, exhaust 
stack and control house.

Image courtesy of Catalytic Products International

Box Furnace Anneals Parts Before Milling
A U.S.-based manufacturer of microwave components needed precision heating to anneal parts before 
milling. To meet the heating demand, Lucifer Furnaces designed a small box furnace with a maximum 
temperature of 2300°F (1260°C).

The furnace includes an insulated chamber with a combined 5" hot-face insulating �rebrick and cold-face 
mineral wool backup. The furnace also has a cast hearth plate to protect the �oor insulation. Coiled heating 
elements in cast assemblies provide the heat input and allow ease of replacement.

Controls include a Honeywell digital time-proportioning temperature controller and a soak timer that starts 
when the furnace reaches setpoint temperature and shuts o� the elements at the end of the heating cycle. A 
door safety switch automatically disengages power to the elements when the door opens.

Image courtesy of Lucifer Furnaces

Industrial Finishing, Powder Coating Workshops Added to Fabtech Conference
Fabtech returns to McCormick Place in Chicago on September 13-16. As a part of the technical program, the 
Chemical Coaters Association International will host an industrial �nishing safety workshop and a powder 
coating basics workshop in Spanish.

The industrial �nishing safety workshop discusses how to safely operate an industrial �nishing line, focusing 
primarily on NFPA 33. The powder coating workshop provides instruction on the basics of powder coating 
technology and the processes involved.

As a part of Fabtech for more than 10 years, CCAI’s Finishing Pavilion and Conference provides information on 
aspects of industrial surface �nishing to the manufacturing industry. Visit fabtechexpo.com for more 
information.

Image courtesy of CCAI

Click here to read more News on our website
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Vibrating Fluid-Bed Dryers 
Handle Flowing Materials

Dryers

Images provided by Komline-Sanderson
Background animation: naddi/Creatas Video+ / Getty Images Plus via Getty Images

By Christopher Brunn,
Komline-Sanderson

A vibrating �uid-bed dryer can be used in heating, drying and 
cooling applications in the pharmaceutical, food, nutraceuticals, 
chemicals, plastics, �brous material and biomass industries. A 
vibrating �uid-bed dryer can handle material with a minimum 
particle size of approximately 100 microns.

Vibrating �uid-bed dryers are a cost-effective, energy-ef�cient way 
to dry or cool product in process heating or cooling applications.

During the production of myriad goods, the manufacturing process requires that a material be dried, heated, 

cooled or reacted to meet proper production and quality requirements for that process. This can be 

accomplished with an array of apparatuses, including direct or indirect drying equipment.

Often, the equipment selected is a heated or cooled, mechanically agitated and e�cient device for adding or 

removing energy from a process mass: a vibrating �uid-bed dryer. In addition to drying, cooling, heating and 

reacting, the processes involved can include sterilizing, torrefying, melting, pasteurizing, stripping solvents, 

calcining, roasting, cooking or crystallizing. Such thermal processes are performed on materials such as 

chemicals, pharmaceuticals, biosolids, food, waste, minerals, polymers and metals.

In many cases, the equipment is used primarily for drying, a process whereby liquid is transferred from a solid 

state into a vapor phase. In most cases, the drying process is accompanied by the application of heat, which 

facilitates the phase change and expedites the drying operation.

Direct drying or cooling are mechanisms that add or remove energy from a material by intimately mixing treated gas with 
the material.

Direct and Indirect Drying or Cooling
With direct drying or cooling, the material to be processed is intimately mixed with treated gas to add or 

remove energy from the material. The treated gas transfers energy and liquid to and from the material. In  

direct drying or cooling processes, the process mass comes in direct contact with the heated or cooled gas. 

Direct drying or cooling is a viable alternative to indirect drying or cooling.

Vibrating �uid-bed dryers offer an enclosed design that prevents contamination from in�ltrating the process material. 
Material enters the dryer via the feed inlet and is conveyed along the vibrating drying zone in a continuous movement.

Indirect drying or cooling is a process of energy transfer, where the process mass is indirectly heated via 

saturated steam or thermal �uid, or cooled via a water/glycol mixture. The process mass and heating or 

cooling mediums are kept separated by a barrier. In most cases, a stainless steel wall is used to provide 

isolation between the mass and heating medium due to its durability and corrosion resistance. Alternative 

materials of construction also can be used.

The heating medium’s energy is conducted through the metal wall of the equipment to the material on the 

process side of the thermal processor during a drying process, and vice versa in a cooling process. In the case 

of drying, the solvent in the process mass is brought to its boiling point. As the material dries, the liquid 

changes phases and enters the vapor space above the process mass. The vapor then leaves the indirect dryer 

through the o�-gas outlet. One example of this style of equipment is a paddle dryer/cooler.

In a vibrating �uid-bed dryer, treated gas is passed through the perforated plate and removes moisture from the material via 
direct heat transfer. Shown is a vibrating mesh plate.

A typical paddle dryer/cooler has dual counter-rotating agitators with intermeshing, hollow, wedge-shaped 

paddles. This design results in uniform heating (or cooling) and optimized heat transfer. The use of hollow 

heated or cooled paddles and a jacketed trough provides for a large amount of heat transfer area in a 

compact machine. Localized mixing around each self-cleaning paddle creates a homogeneous mixture.

Some applications where paddle dryer/coolers have been used e�ectively include processing chemicals, 

organic compounds, inorganic compounds, solvent stripping, thermal reactions and calcining.

A vibrating �uid-bed dryer provides a cost-effective 
way to process pastes, cakes, powders and granules 
using direct heat transfer in a highly controllable 
manner.

The paddle dryer/cooler has dual counter-rotating 
agitators with intermeshing, wedge-shaped paddles.

In other applications, restrictions limit indirect-

drying capabilities. For instance, thermal 

decomposition may occur at the solvent’s boiling 

temperature. Other restrictions can be related to 

residence time, the use of temperature-sensitive 

materials with low residual moisture 

requirements, or the feed material size. These 

types of applications may be better suited for 

direct drying/cooling equipment such as a vibrating 

�uid-bed dryer.

The vibrating �uid-bed dryer provides a way to 

process many pastes, cakes, powders and 

granules using direct heat transfer in a controllable 

manner. The vibrating �uid-bed dryer causes the 

material to �ow like a �uid via a combination of 

vibration and air that passes upward through it, 

allowing for uniform heat and mass transfer.

Common Features
Most vibrating �uid-bed dryer designs provide the following 
features:

Negligible particle entrainment.

Uniform air�ow and gradual removal of 
moisture.

Ease of maintenance.

Long equipment life.

Compact design across a range of sizes.

Ability to handle temperature-sensitive 
material.

Residence time control.

Batch or continuous operation.

Ease of  cleaning.

Energy ef�ciency.

Cost effectiveness.

In conclusion, a vibrating �uid-bed dryer can be used in many heating, drying and cooling applications. The 

vibrating �uid-bed dryer can handle material with a minimum particle size of approximately 100 microns.

This type of unit also o�ers a fully enclosed design that prevents outside contamination from in�ltrating the 

process material. The material to be processed enters the dryer via the feed inlet and is conveyed along the 

vibrating drying zone in a continuous movement. Treated gas is passed through a perforated plate for direct 

heat transfer and removes moisture from the material. As a result, a vibrating �uid-bed dryer can achieve 

uniform product moisture content.

The treated gas is discharged from the o�-gas outlet at the top of the unit while the dry material is discharged 

at the product outlet. The o�-gas and ultra-�nes entrained in the o�-gas are sent through the o�-gas outlet to 

a cyclone and baghouse. The cyclone allows the coarse particles to drop out while the o�-gas is sent 

downstream to a baghouse for �nal separation before ejecting into the atmosphere.

One way to determine if a vibrating �uid-bed dryer is a good �t for your application is to perform pilot testing. 

Some dryer manufacturers’ facilities are equipped to run bench- and pilot-scale tests for liquid/solids 

separation and thermal processing applications. The technical facility also may o�er rental equipment for �eld 

testing or small production runs. Testing allows a prospective user of a vibrating �uid-bed dryer to obtain 

process design information for equipment scaleup and to develop optimized processes.

Christopher Brunn is the business development manager with Komline-Sanderson. The Peapack, 
N.J.-based company can be reached at 908-234-1000 or visit komline.com.

About 
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Author
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Heat Transfer Pumps
Provide Bene�ts in High Temperature Applications

Pumps

Images provided by Dickow Pump Co. Inc. 

By Rainer Landowski,
Dickow Pump Co. Inc.

FIGURE 1. A heat barrier on the 
magnetic drive and a shell-and-tube 
cooler help protect this pump. It is 
designed for applications greater than 
750°F (399°C).

As the operating range of high temperature heat transfer �uids 
expands beyond 750°F, the design of equipment used with these 
�uids, including high temperature pumps, must evolve as well.

In many industrial processes, heating and cooling play essential roles in the implementation or achievement 

of special quality characteristics. More speci�cally, processes in which heat transfer �uids supply or remove 

energy serve this purpose.

The ideal heat transfer medium is water. Unfortunately, the vapor pressure of water rises sharply with 

increasing temperature, so water-based systems must be designed for high pressures. This makes them 

expensive. Alternatively, mineral oil-based and synthetic heat transfer �uids as well as silicone oils have been 

developed that allow operation at high temperatures under moderate pressure.

Mineral oils can be used for temperatures up to about 570°F (299°C); they have dominated the market for 

decades. Application temperatures up to 750°F (399°C) can be covered with synthetic heat transfer �uids. For 

a long time, 750°F marked the feasibility limit for heat transfer systems.

Technical progress demands higher temperatures, however. Silicone oils now o�er the possibility of 

signi�cantly exceeding the 750°F limit.

The Need for High Temperature Pumps
In concert with the development of higher temperature heat transfer �uids, pumps must be designed to meet 

the ever-increasing requirements. The critical component in the pump is its shaft seal. The components used 

for this purpose often are only suitable for temperatures below the temperature of the heat transfer oils being 

pumped.

Initially, attempts were made to bring the installation space of the shaft seal to a compatible temperature level 

by cooling. This method causes high operating costs and �nds its limits relatively quickly. Seals are never 

hermetically sealed. The escaping heat transfer oil oxidizes on contact with air, and the residue impedes the 

sealing e�ect.

In a next step, a heat barrier was built between the pump and the seal chamber. This provided for cooling of 

the seal chamber by convection. These systems quickly gained acceptance and are still considered state of the 

art. Even these machines, however, cannot eliminate the disadvantage of basic seal leakage.

Depending on the application temperature, the vapor pressure of modern heat transfer �uids also may need 

to be taken into account. In many high temperature applications, to prevent oxidation of the oil, it is overlaid 

with nitrogen. The feed pump must, therefore, be designed to withstand the sum of all pressures in the 

system. In the case of one commonly used heat transfer �uid, Therminol VP1, for example, this means a vapor 

pressure of 12.9 barg at 788°F (420°C) — in addition to the delivery pressure generated by the pump. 

Normally, these pumps have to be designed for approximately 20 barg.

In addition, with the application of synthetic heat transfer �uids, the shaft-sealing systems had to be 

questioned. As an alternative, magnetic-drive pumps were used increasingly. These, too, contained materials 

that were not suitable — or suitable only to a limited extent — for the operating temperatures. Special 

attention must be paid to the installed magnetic materials and the drive-shaft bearings.

To protect the sensitive components of the magnetic-drive pump from overheating, the principle of the heat 

barrier was adopted from the pumps with shaft seals. A component is placed between the pump and the 

magnetic drive, which also prevents heat transfer from the hot pump to the magnetic drive (�gure 1).

Due to this design, the magnetic coupling operates in the “dead-end” and must be kept operational by various 

measures:

The rotation of the magnetic coupling generates both frictional heat and induction heat when metallic cans 

are used. This heat energy must be dissipated by convection (smaller pumps) or heat exchangers (large 

pumps).

For cooling of the magnetic coupling and lubrication of the sliding bearing, the coupling must be �lled with 

heat transfer �uid. This is done by venting valves. The venting must be repeated at regular intervals because 

gaseous components separate from the heat transfer �uid and displace the oil from the installation space.

Simultaneously, the heat barrier protects the roller bearings of the pump drive from overheating. The desired 

temperature level prevents the full utilization of the technical limits of the magnetic material, however.

FIGURE 2. This sectional view of a pump for applications up to 840°F (449°C) and direct �ow through the magnetic coupling 
shows the features incorporated for high application temperatures.

Pumps designs such as these are very safe with regard to operation, handling and the environment. Practical 

experience shows, however, that the required maintenance e�ort for such pump designs often cannot be 

performed adequately by the operator. As a result, the pumps fail prematurely and lead to plant shutdowns.

For instance, it has been found on several occasions that the drive-chamber venting has not been carried out 

at all or has been carried out incorrectly. In these cases, gaseous components separate from the heat transfer 

�uid and concentrate around the pump shaft. The gas displaces the �uid in the coupling and hinders the 

dissipation of the frictional heat loss, as well as the energy, due to the eddy-current losses induced by the 

magnetic coupling in the containment can.

In the worst case, this results in extreme overheating of the magnetic coupling and, ultimately, pump damage. 

Depending on the design of the pump, insu�cient lubrication of the plain bearings also can occur.

At cold temperatures, heat transfer �uids become viscous or solidify. The more complex the pump design, the 

more problematic this can be for its safe operation. Flow through auxiliary holes in the pump, as well as 

through any coolers that may be present, becomes restricted, limiting the pump’s range of applications.

Material Development Improves High Temperature Pump Design
So, how can the design of a magnetically coupled heat transfer pump be improved to increase the availability 

of the machine? Samarium-cobalt magnetic materials have been available for years and can be used reliably at 

temperatures up to 660°F (349°C). 

It should be noted that permanent magnets for high temperatures have been available for many years; 

however,  they had a lower energy density and were less resistant to demagnetization. System malfunctions 

easily could lead to destruction of the magnetic coupling. Today, these materials are hardly ever used in 

magnetic couplings for pumps.

Recent developments have produced samarium-cobalt (SmCo) magnets that push the temperature limit 

signi�cantly to higher temperatures. With couplings made of samarium-cobalt high temperature magnets, 

their advantages such as high remanence (energy density) and high coercivity (resistance to demagnetization) 

also can be used for temperatures above 660°F. In fact, temperatures above 840°F (449°C) are feasible 

currently.

Magnetic couplings made of the new material can be used at temperatures up to 840°F without a thermal 

barrier. This eliminates the need for venting. This o�ers an advantage when operating such machines in 

processes that do not allow regular pump maintenance. A typical example is the manufacture of high quality 

printed circuit boards. There, every hour of downtime costs money.

 One maintenance-free pump design for application temperatures up to 840°F o�ers features tailored to high 

temperature applications:

A magnetic coupling that seals the pump shaft, so leakage of the heat transfer oil to the atmosphere is not 

possible.

A magnetic coupling that can be operated with a �ow temperature of 840°F.

A design that incorporates a wear-resistant material for all pump components.

A design that does not require bleeding the pump. (Gas separations are discharged automatically with the 

pumped oil to the system’s expansion tank.)

A pump drive bearing design that is arranged in such a way that the operating temperatures are below 

200°F (93°C).

The magnets used in the magnetic coupling are made of Sm2Co17, which is designed for a service 

temperature greater than 840°F (�gure 2). The heat loss in the magnetic coupling is absorbed and dissipated 

by the heat transfer oil.

The pump’s plain bearings are �xed in special components to ensure that the stationary components are held 

securely over the temperature range. The components are designed so that the di�ering thermal expansion 

between the steel parts and the ceramic components are fully compensated.

Heat transfer �uids have poor lubricating properties at high temperatures. Magnetic-drive pumps must use 

plain bearings that are lubricated by the heat transfer �uid. The axial bearings are particularly sensitive. Ideally, 

the axial thrust of the pump is controlled in such a way that it is balanced under all load conditions or only 

reaches a low value. This measure means that the axial bearings are only subjected to low loads and do not 

require intensive lubrication.

A fan is installed between the magnetic coupling and the pump’s roller bearing to ensure that the bearing 

remains below critical temperature. A temperature distribution over the entire pump is shown in �gure 3.

FIGURE 3. The thermographic image shows the pump has 662°F (350°C) �ow temperature and a drive bearing below 212°F 
(100°C).

Between the magnetic coupling and the fan, a packing ring provides an additional barrier. To use this safety 

element sensibly, it is advisable to equip the installation space of the magnetic rotor with a leakage-monitoring 

system. Also, due to the direct �ushing of the magnetic chamber, all common options for magnetic-drive 

pumps such as internal or external �lters can be integrated.

With the pump design, the only maintenance task is to change the oil in the pump drive every 20,000 hours. 

The internal components of the pump are wear-free.

This uncooled heat transfer pump is designed for applications at 840°F (449°C) is designed to require minimal maintenance. 
The only required maintenance is to change the oil in the pump drive every 20,000 hours.

In conclusion, while for many years, the application limit for pumps and heat transfer �uids was 750°F, recent 

developments have opened up application ranges above this temperature. It will now have to be seen whether 

there are applications for temperatures above 840°F in industry.

Rainer Landowski is head of sales with Dickow Pump Co. Inc. The Marietta, Ga.-based company 
can be reached at 770-952-7903 or visit dickow.com.
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Combustion Systems
Achieving Effective Control of Process Heating 

Combustion Control
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By Brian Kelly,
Honeywell Thermal Solutions

Producing heat-processed products 
such as metals and ceramics, ef�ciently 
�ring process heaters, or drying 
materials at the lowest cost depends on 
the quality and integrity of the 
combustion system.

Careful selection of combustion control methods and equipment 
helps optimize the control of industrial heating systems.

Power is nothing without control. You can have the best, most technically advanced burner. If the burner is not 
properly controlled, and the heat is not applied appropriately during the production process, the result will be 
disappointing — or worse.

Producing high quality, heat processed products such as metals and ceramics, e�ciently �ring process 
heaters, or drying materials at the lowest cost depends on the quality and integrity of the combustion system. 
Control methods such as parallel positioning, ratio regulation and mass �ow — together with burner-
management systems, logic controllers and the accurate sizing of air- and fuel-control components — 
in�uence the accuracy by which air and gas �ows are controlled. The oversizing of burners and �ow controls, 
or inadequate control methodology, can cause turndown problems, overshooting of temperature setpoints 
and loss of temperature uniformity. All of these can result in higher fuel costs, lower product quality and 
emissions issues.

Manufacturers continually seek competitive advantages, and more e�ective or lower cost thermal processes 
can provide that. In response, thermal process manufacturers are striving to achieve higher productivity, 
lower costs, greater product quality and reduced environmental impact. Increasing throughput while reducing 
per-unit fuel consumption and emissions is critical to success. Achieving these objectives, however, depends 
on the precise control of the combustion system.

This article will look at some of the key considerations for e�ective burner control.

Air-Fuel Ratio Control
Improvements, upgrades and replacements of furnace systems, controls and burners, and air-fuel ratio 
control all can help achieve increased throughput and reduced fuel consumption and emissions. For example, 
in a cold-air, high temperature combustion system with a 1,900°F (1,038°C) furnace exhaust temperature, 
simply tuning the burners to operate with 10 percent excess air rather than 30 percent excess air can result in 
approximately 15 percent fuel savings.

Low emissions burners require precise air-fuel control to maintain low emissions, so �exibility and 
adjustability are required to accommodate both the burner and process conditions. This often entails the use 
of parallel-positioning-type systems or mass-�ow systems to control air and fuel �ows and help ensure 
emissions levels are met.

Harnessing parallel positioning in single burner and low emissions applications can optimize air-fuel ratio 
through the burner’s operational range to maintain the required low emissions. By adjusting the air and fuel 
curves, a system can be tuned to the process requirements. Moreover, the quality and precision of the 
actuators in such a system are critical: If the valve positions are not repeatable, then neither is the air-fuel 
ratio.

The actuators used in this type of control solution, for instance, experience almost no hysteresis, providing for 
precise control of the heating system.

Applications with varying process conditions often use mass-�ow control systems to improve burner 
operational performance as well as decrease emissions. Di�erent �ow elements can be used in these systems 
depending on the range and turndown required. Air preheat also is a factor in controlling the air-fuel ratio.

Ratio regulators or pressure-balanced (proportional) systems frequently are used in multiple-burner 
applications because they provide a simple, cost-e�ective way to maintain the burners’ air-fuel ratio. Ratio 
regulators will maintain a constant gas-air ratio with a cross connection to a burner air header. Double-
diaphragm regulators also can maintain air-fuel ratio on a �ow basis, making them suitable for self-
recuperative burner applications. In addition, combination devices — incorporating the ratio control functions 
plus an integrated safety shuto� valve that provides a compact solution for delivering precise control in a 
reduced footprint — are available.

A remote-monitoring solution connects combustion equipment to the cloud in a safe way, making critical thermal process 
data that is normally trapped at equipment level available via the cloud on a smart device or desktop computer.

Pulse-Firing Control
An increasing number of heat processing operations are using pulse-�red combustion control systems to 
deliver reduced fuel consumption, improved temperature uniformity and reduced emissions for indirect- and 
direct-�red applications.

Pulse �ring is a specialized technique that normally incorporates ratio regulators. In this method, multiple 
burners take turns �ring either high-o� or high-low to control temperature input rather than across connected 
(proportional/modulating) control that uses a single-zone air control valve. Pulse �re uses individual burner air 
and gas valves that are controlled by a pulse controller or a PLC. Temperature demand determines the on time 
and o� time of the burners, and the burners �re in rotation to optimize furnace uniformity. Virtually in�nite 
turndown is possible with this �ring method.

On/O� Pulse-Fire Control vs. Modulating Control in Radiant Tubes. The bene�ts of on/o� pulse-�re 
control for indirectly �red applications include:

Improved tube uniformity.

Accurate burner ratio control.

Higher thermal e�ciency. (The burners are always �red at their maximum capacity.)

Consistent �ame length. (It does not vary.)

Uniform heat release throughout the �ring leg, resulting in longer tube life.

Optimal energy release because the burners �re at the proper ratio every time.

Consistent burner operating pro�le. The burners do not transition from ratio to rich or lean during 
turndown because the burners are at their maximum �ring rate when on.

This method minimizes hot spots in the tube. Thermal e�ciency is gained with the absence of excess air at 
low �re. Normally, it is necessary to operate indirectly �red burners with 8 to 10 percent O2 at low �re. This 
reduces the risk of overheating, swelling of the radiant tube at the �ring end, premature tube failure and 
internal burner damage. Excess air is necessary for burner turndown to keep from overshooting temperature 
setpoints in many processes.

High Velocity Burners and Pulse Firing. Because high velocity burners are normally at or near maximum 
�ring rate when on, this method of �ring yields the highest possible convective heat transfer. The products of 
combustion are stirred continuously through the entire furnace, resulting in improved temperature uniformity 
and product quality.

With the burners �ring at their most e�cient high �re rating, maximum energy reaches the product, and fuel 
consumption is reduced. Normally, pulse �ring will help reduce NOX emissions because typical high velocity 
burners produce higher concentrations of NOX when they are turned down in a modulated system. The high 
velocity jet entrains the cooler furnace atmosphere that reduces peak �ame temperatures, resulting in lower 
NOX.

Solutions are available that integrate con�gurable safety and programmable logic in a single modular platform. Process 
temperature control, burner control, �ame amp, fuel-air ratio control, limits control, annunciation, and digital and analog I/O 
can be incorporated into the combustion system design.

Burner Management/System Control
Once the burners, combustion components and control method are de�ned, a user then needs to select 
controls for running the furnace and managing the burners.

Whether it is a simple air-heating application that needs basic PID logic, or a heat-treating furnace that 
requires multiple ramps, soaks or controlled cooling to achieve correct heat processing, there is a 
temperature controller suitable for every application.

Sometimes PLCs incorporate the PID temperature control functionality, but this must be applied and 
programmed correctly to achieve proper control and results.

Burner management and �ame safeguards relate to the safety of the system. Ignition sequencing, �ame 
sensing and logic all contribute to the safe operation of burners. Flame safeguards can range from simple 
�ame switches to advanced units that incorporate �ame safeguards, an ignition transformer, parameter 
customization for applications, diagnostics and �eldbus communication connectivity. Such features can 
simplify and reduce installation costs while improving the ability to relay critical burner status to the furnace 
control system.

Solutions are available that integrate con�gurable safety and programmable logic in a single modular 
platform. Process temperature control, burner control, �ame amp, fuel-air ratio control, limits control, 
annunciation, and digital and analog I/O all can be incorporated into the combustion system design. Some are 
available as a single platform that can be con�gured for simple to complex applications.

In e�ect, a variety of control options are available. Your combustion system design — together with your 
desired functions and goals of the heating system — will dictate which control mechanism to choose.

Technology providers are developing solutions that can optimize thermal processes, connect production assets in the cloud 
for enhanced control and performance monitoring, and provide remote access to critical asset data in a secure manner.

gorodenkoff / iStock / Getty Images Plus via Getty Images

Connectivity
Most maintenance managers are acquainted with the panic associated with handling a critical thermal 
process failure and investigating potential causes after the fact. In many cases, the issues may require repairs 
or lead to unplanned downtime.

In addition, to achieve greater productivity, many thermal process manufacturers are looking for ways to 
improve the visibility of asset and production issues. Experience has shown that unplanned downtime can 
result in tens of thousands of dollars of lost revenue per hour. Shutdowns also can lead to substantial 
response and recovery costs, labor and overhead costs, customer service impact and more.

An e�ective way to view and share data before they get to the equipment can help factory personnel minimize 
the downtime required for repairs. This includes mobility tools that enable them to receive real-time alerts 
when operating parameters exceed limits. Such tools also can display historical data to see when and why 
issues occurred.

In response, technology providers have developed tools that can optimize thermal processes and connect 
production assets in the cloud. Cloud-based technologies allow for enhanced control and performance 
monitoring, and they make critical asset data continuously available in a secure manner.

A remote-monitoring solution connects combustion equipment to the cloud in a safe way, making critical 
thermal process data normally trapped at equipment level available on any smart device or desktop. Using the 
data, users can:

Closely monitor thermal processes without being on site.

Get real-time alerts when parameters stray outside normal limits.

Track historical data over time to identify when and why something happened.

Provide actionable recommendations. 

In other words, a remote-monitoring system turns thermal process data into actionable information.

Don’t Overlook Maintenance
Employing best maintenance practices will go a long way toward increasing your process heating system 
e�ciency. These include repairing worn or damaged refractory or insulation, checking door seals and keeping 
positive furnace pressure via exhaust damper operation.

Maintaining a proper air-fuel ratio of the combustion system and eliminating air in�ltration into a furnace 
maximize fuel e�ciency and lower NOX emissions. Just a few hours spent on combustion system tuning and 
maintenance every six months can result in ongoing energy savings.

In conclusion, advancements in burner designs, �ring and control techniques and connectivity are just a few of 
the technological improvements that can be leveraged by the industrial heating industry today. When 
combined with best operating and maintenance practices, these advancements can lead to substantial cost 
savings, greater productivity, enhanced product quality with fewer rejects and reduced downtime.

As with any industry, no one burner, control method or system is a magic wand. There are bene�ts and 
consequences to each. In the �nal analysis, the question is, what change, upgrade or improvement will help 
you to best achieve your goals?

Brian Kelly is the applications engineering manager with Honeywell Thermal Solutions. The 
Houston, Texas-based company can be reached at 765-284-3305 or visit 
thermalsolutions.honeywell.com.
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Taking the 
Road to 

Recovery 

Heat Transfer
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By Patrick Radish,
Dürr Megtec

Shown is a typical layout of a lithium-ion 
battery production system, including a 
solvent-recovery system (top).

Condensing coils �nd application in solvent-recovery applications. 
One common use is during electrode manufacturing for lithium-ion 
batteries.

Operations involving heat transfer with phase change present challenges to the engineer, but successful 

results can provide economic and environmental bene�ts. An integrated solvent-recovery system in the 

process of electrode manufacture for lithium-ion batteries (LiB) o�ers one such example.

During manufacture, LiB cathode active materials are dispersed with a binder in an organic solvent — most 

commonly N-Methyl-2-pyrrolidone (NMP). This dispersion is coated onto both sides of a current collector — 

typically aluminum foil — and then passed through a convection air dryer. The heating system evaporates the 

NMP, leaving a dried, active layer on the foil. For this process, electronic-grade NMP is required, and its raw 

material cost makes it a good candidate for solvent recovery. With onsite distillation, it is possible to recover 

NMP product at greater than 99 percent purity, and this material can be reused. Alternatively, the solvent is 

spent once through, and the byproduct can be sold for puri�cation o�site.

NMP has a key characteristic that makes it a 

good candidate for solvent recovery in 

condensing coils: its boiling point. At 395°F 

(202°C) for pure NMP, the organic compound is 

classi�ed as a high boiler. In a condensing coil, 

energy is removed from the process exhaust — 

NMP-laden air — causing the solvent to 

condense out of the airstream.

This article will discuss the process, coil 

con�gurations, performance and e�ciency of a 

condensing solvent-recovery system, and why 

recycling should matter for your bottom line.

Process Overview
To produce quality lithium-ion batteries, 

particulate and humidity must be controlled. 

Without mitigating those two components, water 

and impurities can have adverse e�ects on quality 

such as shorter battery life.

Oftentimes, a dry room is a necessity to provide 

particle �ltration and humidity-level management. 

Many facilities operate with a humidity level as 

low as -40°F (-40°C) dewpoint, though some units 

are placed in ambient settings. For the latter, 

HEPA �lters upstream of the solvent-recovery 

system are common. 

High moisture levels may be bad for battery production, but they can aid in solvent recovery.

If the process air is recycled, why does room humidity matter? Two horizontal openings in the dryer provide 

entry and exit for the webbing — the substrate for the lithium coating. These are referred to as web slots.

To prevent hazardous fugitive emissions, the dryer is operated at a slight negative pressure. As a result, a 

small amount of room air enters through the web slots. This in�ltration air carries ambient moisture, and the 

total in�ltration air mass must be removed for mass-balance preservation.

In the integrated process, the overall balance of process drying air is key. Both the spent drying air (exhaust) 

and the evaporated solvent are recovered for reuse. The hot, solvent-laden air leaves the convection air dryer 

and enters the solvent-recovery plenum. Temperatures can range between 176 and 248°F (80 and 120°C). 

Energy is removed from the system with �n-and-tube heat exchangers (coils).

The gas stream typically is composed of air, water and NMP. As the temperature is reduced, NMP approaches 

the dewpoint. As the temperature falls below the dewpoint, substantial energy needs to be removed to 

overcome the latent heat of condensation. As this energy is removed, droplets of the water/NMP mixture 

begin to form on the heat exchange surface. The composition of these droplets can be predicted based on the 

vapor liquid equilibrium (VLE) of the NMP, water, air system and the overall concentration of each component. 

As these droplets get larger and larger, they combine and succumb to the forces of gravity. The condensate 

drains from the coil �ns to the bottom of the plenum housing.

Depending on the gas velocity, liquid can re-entrain into the gas stream as it exits the �ns of the coil. When 

this occurs, a demisting device becomes necessary to prevent large carryover into a reheat coil or electric 

heating element further downstream. The demister’s purpose is to take very small droplets, or aerosols, and 

force them to coalesce and drain out of the airstream.

The condensate pools in a plenum sump and drains from the housing into a tank for storage. Later, it will be 

re�ned or disposed. The treated process air then is redirected back to the dryers for reuse. In addition, a small 

slip-stream — to balance the ambient air introduced through the web slots previously mentioned — is further 

abated by the emission-control system.

In lithium-ion batteries production, a solvent-recovery system can help improve the bottom line through heat and solvent 
recovery.

Coil Con�gurations
Within the solvent-recovery plenum housing, two common con�gurations exist: a single coil or a series of 

coils. The single-coil design is simple and compact. It exchanges both sensible and latent heat, but it lacks 

�exibility. Localized heat recovery is not an option, and the plant chiller must be able to support the coil’s duty 

requirement. A single-coil solution is best suited to a pilot coater setting, in which dryer exhaust air may not be 

recirculated.

When a plenum houses a series of coils, sensible and latent heat typically are exchanged at di�erent heat 

exchangers. This design requires extra piping, is not as compact, and is more expensive. The series-coils 

design o�ers better process �exibility, however. Within this con�guration, the �rst and last coils usually are 

con�gured in a closed-loop heat-recovery circuit, thereby reducing the burden on the process chiller and 

overall utility costs. (The recycled airstream is reheated before circulating back to the dryer.) A series-coils 

approach is suitable for a full-scale production facility or a pilot coater in which the dryer exhaust is recycled.

There are times, however, when a coil in a single or series con�guration proves to be too large. In such cases, 

the application may be better served with two coils operating in parallel. Doing so can potentially increase the 

e�ciency of the coil by providing better heat transfer �uid distribution from the supply headers to the tubes.

With a solvent-recovery system, it is possible to achieve as much as an overall recovery of greater than 99.9 percent of NMP 
used during lithium-ion batteries production.

Performance and E�ciency
Successes in condensation-type solvent-recovery systems are tied to heat transfer, so it is important to audit 

the system’s energy balance periodically to validate its e�ectiveness. Even when a system is operating at 

design conditions, downstream process samples may report higher concentrations than those predicted by 

vapor-liquid equilibrium (VLE) models. Causes of such deviations are many, but there are a few things to 

consider.

Improper coil design can lead to deviations:

Were the coils sized appropriately for the application?

Are the coil tubes too long, and the heat transfer �uid �ow too slow?

Are the heat transfer circuits con�gured correctly?

Contaminants also can contribute to deviations:

Are there components outside of water and NMP inside the process air? Acids may be present and can 

corrode coil materials over time, inhibiting heat transfer and reducing e�ciencies.

Contaminants and products of corrosion can reduce the quality of the recovered solvent, thereby lowering 

its value.

Clogged coils can lead to deviations:

Is the process air particulate free? Coils should only be used in clean process streams. Particulate can, and 

will, impede performance as air�ow becomes obstructed.

Are the control setpoints appropriate for your process, or is there a deviation? In low temperature 

applications in which water is present in the gas stream, the condensate can freeze and obstruct air�ow.

Finally, keep in mind that transient conditions can lead to a premature diagnosis of deviations. Consider:

The heat transfer �uid control loop may not have stabilized, causing oscillations in �n-side air temperature. 

Remember, VLE is temperature dependent, and a swing in either direction will a�ect the solvent 

concentration.

Record and react only when the system has achieved a true steady state.

A heat recovery circuit can save 50 to 70 percent of the dryer heating utility in lithium-ion batteries production by recapturing 
exhaust energy. (Details for the middle coil were omitted for clarity in this illustration.)

Reduce Costs by Recycling Process Air
In processes like convection drying, venting the process gas to atmosphere is not only costly but also 

unnecessary. By treating the exhaust gas with a solvent-recovery system, the airstream can be recirculated. In 

doing so, it is possible to recover approximately 50 to 70 percent of the energy that would otherwise be 

wasted. For example, if the exhaust air from the dryer is 212°F (100°C), 90 to 95 percent of this air can be 

returned to the dryer between 158 and 172°F (70 and 78°C). Of course, heating the dryer feed air with the 

exhaust is an option, but the plant’s ambient requirements must not be overlooked.

It may seem obvious, but all lost air from within the plant must be replaced. If the process is not located in a 

dry room, �ltration can occur within the process stream itself, but the air is likely treated through the plant’s 

HVAC. The costs associated with a complete process stream evacuation and retreatment can add up fast as 

that air is replaced. Alternatively, more than 90 percent of the treated process air can be recycled back to the 

dryer.

As previously discussed, all in�ltration air (less than 10 percent of the process �ow) must be exhausted to 

atmosphere when the airstream is recycled. Even though the dryer exhaust has already been treated by the 

solvent-recovery system, it must be further abated prior to venting. The capital and operating expenditures 

associated with the required emission-control components are lower with a smaller �ow. Air emission 

permitting also bene�ts from the reduced exhaust air�ow because the VOC mass �ow rate is reduced.

It should be noted that other technologies such as scrubbers can remove solvent from a process stream. In 

the case of LiB battery production, however, the collected liquid has a much lower NMP purity (70 to 90 

percent). In a condensate-recovery system, the collected liquid typically is 95 to 98 percent pure NMP. This 

high concentration makes further puri�cation less expensive and, therefore, the collected solvent has a higher 

value.

In conclusion, battery production is about making quality batteries — not solvent recovery. When engineered 

appropriately, facilities can minimize operating costs and capitalize on their investment with a solvent-

recovery system.

This article focused on NMP recovery from lithium-ion batteries production. However, there are many 

processes in which solvents are evaporated. If the chemical properties and process align well with 

condensation, a solvent-recovery system can leverage VLE to reduce the impact of these unavoidable 

production costs.

The system must be designed carefully to maximize performance and avoid issues such as fouling or liquid re-

entrainment, however. It also may be desirable to test the commercial conditions in a pilot system to alleviate 

any doubts about success for the application. Under the right circumstances — and if executed correctly — 

the system will pay for itself in a short time and help the plant achieve production e�ciency.

Patrick Radish is a process engineer and global product manager at Dürr Megtec. The De Pere, 
Wis.-based company can be reached at 920-336-5715 or visit durr-megtec.com.
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Equipment Overview
Industrial Burners

Use our Equipment Overview to �nd suppliers in less search time.  

Our Equipment Overview on Industrial Burners allows readers to review the capabilities of a single 
manufacturer or identify all of the manufacturers with speci�c experience. Use the vertical and horizontal 
scrollbars to explore the data or the search function to narrow your results to a single company. To view our 
Equipment Overview in a directory or buyers’ guide format, visit process-heating.com/burners-chart. The 
directory view provides a list of each manufacturer’s capabilities by company name. Use the search function 
to see all manufacturers that o�er certain features, or search by keyword. Use the built-in RFP form to request 
more information. In addition, some manufacturers have upgraded listings that include links, datasheets and 
other product information.

Source: Process Heating • Created with Datawrapper

Burners

Burner
Type

Company Phone Web Address Atomizing Catalytic Ce

★ Wisconsin Oven Corp. 262-642-3938 wisoven.com

Anguil Environmental Systems Inc. 414-365-6400 anguil.com •

Can-Eng Furnaces International Ltd. 905-356-1327 can-eng.com

Casso-Solar Technologies LLC 845-354-2010 cassosolartechnologies.com •

Catalytic Products Intl. 847-438-0334 cpilink.com

Cleaver-Brooks Inc. 800-250-5883 cleaverbrooks.com •

Convectronics Inc. 978-374-7714 convectronics.com

David Weisman LLC 203-322-9978 weismanovens.com •

Enerac 800-695-3637 enerac.com

Eter Engineering 860-584-8842 etterengineering.com •

Fives North American Combustion
Inc. 800-626-3477 �vesgroup.com •

Flynn Burner Corp. 704-660-1500 �ynnburner.com

Fostoria Infrared 423-477-4131 fostoria-infrared.com

Glenro Inc. 888-453-6761 glenro.com

Harbridge Systems LLC 262-966-2712 harbridge.com

Hix Industrial Ovens 620-231-8568 hixovens.com

Honeywell Process Solutions,
Honeywell Thermal Solutions (HTS) 765-284-3304 honeywellprocess.com/hts

Hydro-Thermal Corp. 800-952-0121 hydro-thermal.com

John Zink Hamworthy Combustion,
John Zink Co. LLC 918-234-1800 johnzinkhamworthy.com •

Midco International Inc. 866-705-0514 www.midcointernational.com

Power Flame Inc. 620-421-0480 power�ame.com •

Premier Furnace Specialists,
BeaverMatic Inc. 248-596-9000 www.beavermatic.com •

Solaronics Inc. 800-223-5335 solaronicsusa.com

Stelter & Brinck Inc. 513-367-9300 stelterbrinck.com

Thermal Innovations Corp. 732-223-1812 thermalinnovations.com

Thermo Transfer Inc. 317-398-3503 thermotransferinc.com

Trimac Industrial Systems 913-441-0043 trimacsystems.com •

Weishaupt Corp. 416-564-0946 weishaupt-corp.com
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Equipment Overview
Power Controls

Use our Equipment Overview to �nd suppliers in less search time.  

Our Equipment Overview on SCR Power Controllers allows readers to review the capabilities of a single 

manufacturer or identify all of the manufacturers with speci�c experience. Use the vertical and horizontal 

scrollbars to explore the data or the search function to narrow your results to a single company. To view our 

Equipment Overview in a directory or buyers’ guide format, visit process-heating.com/power-controls-chart. 

The directory view provides a list of each manufacturer’s capabilities by company name. Use the search 

function to see all manufacturers that o�er certain features, or search by keyword. Use the built-in RFP form 

to request more information. In addition, some manufacturers have upgraded listings that include links, 

datasheets and other product information.

Source: Process Heating • Created with Datawrapper

Power Controls

Con�guration
Li

Vol

Company Phone Web Address Single-Phase,
SCR Control

Three-Phase,
SCR Control

460

Athena Controls Inc. 610-828-2490 athenacontrols.com • •

Chromalox 800-443-2640 chromalox.com • •

Control Concepts Inc. 952-474-6200 ccipower.com • •

Convectronics Inc. 978-374-7714 convectronics.com • •

Gefran Inc. 888-888-4474 gefran.com/en/us • •

Precision Control Systems 952-949-9009 pcscontrols.com • •

Solaronics Inc. 800-223-5335 solaronicsusa.com • •

Tempco Electric Heater Corp. 630-350-2252 tempco.com • •

Tutco SureHeat, SureHeat Products 603-418-7648 tutcosureheat.com • •

Watlow 800-928-5692 watlow.com • •

†122°F (50°C) Ambient; 212°F (100°C) Hot Spot Max.

Companies with a ★ in front of their names have an advertisement in this issue.

Manufacturers listed in this Equipment Overview responded to a special mailing by Process Heating and do not necessarily represent the entire industrial market. 

To be included in future listings, contact Linda Becker at BeckerL@bnpmedia.com.

Click here to Search
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Product Highlights

Fan Pack for Industrial Heat Exchange
Click to read more

Image provided by E Flow Technologies.  

Fan Pack for Industrial Heat Exchange
The SP900EC SmartPack enables increased cooling capacity with the same cooler footprint, or a footprint reduction 
with the same cooling capacity, says the company. The SP900EC is a 480 to 600, three-phase AC voltage 50/60Hz 
product. It is engineered to meet low noise and high e�ciency requirements in industrial heat exchange 
applications. Its construction includes a custom-con�gured Multi-Wing fan, AC or EC motor, fan guard and shroud 
made from a metal frame with a composite inlet.

E Flow Technologies |440-834-9400 | www.e�owtec.com

Hot Bonder Compatible with Most Heating Blankets
Click to read more

Image provided by BriskHeat  

Hot Bonder Compatible with Most Heating Blankets
Model ACR 3 o�ers output cords to match any manufacturer’s blankets. Designed to be used with the company’s 
silicone-rubber composite curing heating blankets, the hot bonder is supplied with a high de�nition touchscreen 
interface to ease programming. It also includes a dual-vacuum system with built-in electric vacuum pump and 
venturi for each zone. Other features include 30 A load capacity and real-time printing via a built-in printer. 

BriskHeat | 888-501-7491 | briskheat.com

Dual-Fuel, Low NOX Burner
Click to read more
Image provided by Cleaver-Brooks  

Dual-Fuel, Low NOX Burner 
ProFire SBR-30 is capable of less than 30 ppm NOX emissions without �ue gas recirculation (FGR). Its �ring head is 
designed to achieve controlled combustion, leading to low emissions with 3 percent O2. Eliminating the need for 
FGR in high stack-temperature steam boilers reduces energy e�ciency by 0.5 to 1.5 percent, extends the turndown 
and minimizes on-o� cycling, according to the company. The burner provides silent operation with a combustion air 
fan wheel that uses less horsepower with less noise. 

Cleaver-Brooks | 800-250-5883 | cleaverbrooks.com

Thermal Flow Meter Optimizes Control of Dryers
Click to read more

Image provided by Fluid Components International

Thermal Flow Meter Optimizes Control of Dryers
Series ST50 provides precise measurement of air�ow and natural gas to operate batch systems more e�ciently 
while improving end-product quality and reducing energy costs, says the manufacturer. Installing the �ow meter in 
the process control loop for air blower and dryer systems provides accurate hot air�ow rate monitoring.  The use of 
mass �ow meters ensures a precise rate of �ow measurement, totalized �ow measurement for zone control and 
overall system operational e�ciency. The �ow meter includes built-in temperature compensation.

Fluid Components International (FCI) | 760-744-6950 | �uidcomponents.com

Extreme-Pressure Hose Assemblies
Click to read more

Image provided by Smart-Hose Technologies

Extreme-Pressure Hose Assemblies
Cobra Smart-Hose utilizes an internal cable that is designed speci�cally for extreme-pressure PTFE gas applications. 
When a high pressure cylinder �lling hose assembly fails, the hose can whip violently, resulting in personnel injury or 
equipment damage. The extreme-pressure PTFE hoses incorporate integrated valves that will instantly stop product 
�ow if a catastrophic failure occurs. No human intervention is needed to activate. The assemblies are suited for use 
in applications from -65 to 302°F (54to 150°C).

Smart-Hose Technologies | 877-356-6278 | smarthose.com

Discharge and Pump Protection Control Valve
Click to read more

Image provided by Circor International Inc.

Discharge and Pump Protection Control Valve
Designed for industrial processes that incorporate pumps such as condensate pumps, boiler feedwater pumps or 
low pressure centrifugal pumps, Model RTK brings together a pump protection recirculation valve and a control 
valve. The discharge and pump protection control valve is designed to increase the life span of pumps by regulating 
the main and recirculation �ows with a single valve. The valve also provides an inline-adjustable recirculation port.

Circor International Inc. | 781-270-1200 | circor.com

Flow Meters for Process Measurement
Click to read more
Image provided by Endress+Hauser

Flow Meters for Process Measurement
Proline 10 �ow meters are designed for basic applications in all kinds of industries. Proline Promag electromagnetic 
�ow meters are suited for measuring the �ows of conductive liquids as well as for volume measurement of water 
and corrosive liquids and chemically aggressive �uids. They can be used for measuring raw water, cooling water, 
process water or wastewater. Typical applications include volume or consumption measurement, process 
monitoring, pump control and dosing measurement.

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

Hydrogen-Ready Burner
Click to read more

Image provided by Tenova

Hydrogen-Ready Burner
Model TRKSX is intended for heat-treatment furnaces using up to 100 percent hydrogen while keeping NOX 
emissions below strict limits. The 200-kW Tenova Self-ReKuperative Flameless SmartBurner was tested with a 
variable fuel mixture of natural gas and hydrogen to potentially eliminate CO2 emissions during the combustion 
process, says the company. The system works in �ame and �ameless modes with the aim to keep nitrogen dioxide 
below emissions limits.

Tenova | +39 0331 444111 | tenova.com

Laboratory Ventilation Products
Click to read more

Image provided by Hemco

Laboratory Ventilation Products
Line includes fume hood exhaust blowers, ducting and components, HEPA and carbon �ltration, fume scrubbers 
and manifold systems. Fume hood blowers are designed to exhaust corrosive fumes, humid or polluted air, gases 
and odors. The blowers are in coated steel or PVC, in standard or explosionproof models. The smooth interior 
surface reduces static pressure loss and chemical waste buildup, and PVC resists acids and corrosives. 

Hemco | 816-796-2900 | hemcocorp.com

Industrial CT Software Helps Detect Design Flaws
Click to read more

Image provided by Volume Graphics

Industrial CT Software Helps Detect Design Flaws
Software technology interprets CT data from scans of almost any material to detect, analyze and visualize minute 
structural deviations that might a�ect part quality. Version 3.5 provides automated design-geometry adjustment and 
repair tools that can be used to correct or o�set issues that stem from the manufacturing process itself. Mold-
makers, casting shops and additive manufacturing providers can employ the software’s capabilities to correct the 
CAD designs, compare values against nominal limits and ensure that �nal part quality meets applicable industry 
standards.

Volume Graphics | 704-248-7736 | volumegraphics.com

Click here to read More Products on our website
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Photo
A picture is worth 1,000 words. Check out these online photo galleries from select manufacturers at 

www.process-heating.com/studio.

Blasdel Enterprises Paratherm Thermal Care

Fluid Heating Systems for Plastics to Food and Beyond
The Heatec brand of equipment from Astec Industries is used in a variety of industries and applications from 

food processing to plastics manufacturing and beyond. As a manufacturer of thermal �uid heaters, bath 

heaters, water heaters, process heaters, liquid storage tanks and more, you can be sure Heatec has a custom 

heating system right for you.

Astec Industries
astecindistries.com or heatec.com

 

 

 

 

A regen gas heater and a thermal �uid heater at a natural gas facility.

Back to Top

Infrared Ovens
Blasdel designs and manufactures custom industrial electric and gas catalytic infrared ovens and integrated 

conveyors. Infrared ovens can be designed for overhead, spindle, belt conveyors and batch applications. These 

energy-e�cient ovens are designed with con�gurations each designed to �t your application. These include 

temperature zoning, recipes and interchangeable elements. Ovens o�er fast cure cycles and are suitable for 

curing wood, metals, plastics and many other substrates. Based in Greensburg, Ind., the company’s full-scale 

testing lab helps ensure that each customized oven meets your processing application needs. Control panels 

are UL508A certi�ed.

Blasdel Enterprises
blasdel.net

 

Back to Top

Heat Transfer Fluids for Applications from ‐137°F to +650°F
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 

and services. Paratherm o�ers a wide range of heat transfer �uids and  cleaners covering temperatures from ‐
137°F to +650°F. Our vast network of distributors and warehousing locations throughout North America and 

globally enable us to o�er regional service and quick delivery.  Paratherm is here to help and provide 24/7 

emergency response, technical service, and superior support for all for your �uid related needs.

Paratherm 
paratherm.com

 

 Back to Top

Thermal Care Outdoor Packaged Industrial Chillers
KSE Series chillers are fully packaged outdoor units used in a wide range of ambient conditions from -20°F to 

125°F. The process �uid circuit allows for increased �exibility with a standard set point temperature range 

from 20°F to 80°F. Units can be con�gured with integrated low or high pressure pumping packages with 

dedicated standby pumps for redundancy.

 

KSE chillers include independent �uid and refrigeration circuits for built-in backup and redundancy. Each 

chiller comes with an advanced PLC control system providing premium performance and extensive 

diagnostics using widely accepted communication protocols for IIoT compatibility. Available from 40 to 120 

ton models.

Thermal Care
thermalcare.com/kse-outdoor-chillers

 

Back to Top

High Performance Industrial Ovens
Wisconsin Oven Corporation has been designing, engineering, and manufacturing industrial ovens and other 

heating equipment since 1973. Their custom and standard industrial ovens are used for a multitude of 

applications including heat treating, �nishing, drying, and curing. Equipment is available in either batch or 

continuous designs. Many of the industries they serve require speci�c temperature uniformity and equipment 

performance documentation. Their experienced design team is able to meet the most stringent standards to 

meet their customers’ speci�cations. Wisconsin Oven equipment is factory adjusted and tested prior to 

shipment to help reduce installation and start-up times.

Wisconsin Oven Corporation 
wisoven.com

Back to Top
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Editorial Index
Use this index to contact the companies you read about within this issue of 
Process Heating.

Feature Articles
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komline.com

“Heat Transfer Pumps Provide Bene�ts in High Temperature Applications,” By Rainer Landowski, 

Dickow Pump Co. Inc., dickow.com

“Achieving E�ective Control of Process Heating Combustion Systems,” By Brian Kelly, Honeywell 

Thermal Solutions, thermalsolutions.honeywell.com

“Taking the Road to Recovery,” By Patrick Radish, Dürr Megtec, durr-megtec.com
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Batch Oven Cures and Heat Treats Composite Parts, Lewco Inc., ovens.lewcoinc.com
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Heat Exchangers Meet Additional Level of Tests, Safety, Watlow Inc., watlow.com
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readingbakery.com

Railcar Manufacturer Installs RTO for Paint Systems, Catalytic Products International, cpilink.com

Box Furnace Anneals Parts Before Milling, Lucifer Furnaces, luciferfurnaces.com

Industrial Finishing, Powder Coating Workshops Added to Fabtech Conference, Fabtech Expo, 
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Discharge and Pump Protection Control Valve, Circor International Inc., circor.com
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Hydrogen-Ready Burner, Tenova, tenova.com
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ProSonix LLC, pro-sonix.com
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Places Faces

Pumps and water solutions provider Grundfos added a solar panel system installation at its Oakville, Ontario, 
facility to meet sustainability objectives. The company has a global strategy to reduce the its water 
consumption and CO2 emissions by 50 percent by 2025. The newly installed solar panel system is expected to 
generate 68 percent of the facility’s energy consumption while simultaneously avoiding two tons of CO2 
emissions per year.

Milwaukee-based ProSonix LLC has rebranded with a new logo that emphasizes the “X” in the ProSonix name. 
According to the company, the symbol exempli�es the converging and diverging nozzle that creates high 
velocity steam, which allows for rapid condensation of steam and �uid. ProSonix engineers and manufactures 
direct-steam-injection heaters for industrial applications such as water heating, starch-jet cooking and slurry 
heating.

Damper actuators, valve actuators and sensors manufactured by Belimo have been certi�ed to meet UL 2043 
requirements. The National Electrical Code Section 300.22 (c) requires electrical devices in plenums to be 
tested to UL 2043 for low smoke generation. The company’s products used for installation in air-handling 
spaces meet UL 2043 standard for heat and smoke release.

Minneapolis-based Banner Engineering, an industrial automation equipment maker, has launched a 
partnership with Amazon Web Services (AWS). As a result, the company has certi�ed multiple products to be 
compatible with AWS IoT Core. (IoT Core is AWS’ product for connecting devices to the cloud and integrating 
IoT device data with other AWS cloud services.) Products include Banner’s DXM series wireless controller and 
sensors for vibration monitoring on pumps and motors. The solutions can include temperature monitoring as 
well as other applications like tank level and current consumption.

Cincinnati-based Exair Corp. redesigned its website to improve visitor navigation, simplify browsing, 
incorporate videos and provide a responsive interface for optimal viewing on PCs as well as mobile and tablet 
devices. Product documentation includes 64 native extensions for CAD drawings, PDF �les, performance data, 
installation and maintenance guides, air savings calculators, case studies, slide presentations and an 
application database.

Himanshu Khurana joined Pittsburgh-based Industrial Scienti�c as vice president of 
engineering. Himanshu will be responsible for leading the engineering team for the 
provider of gas detection and safety-as-a-service products while also developing and 
executing the company’s global technology strategy. Himanshu most recently served as 
vice president and chief technology o�cer at Honeywell Building Solutions, where he 
led the development of full stack Industrial Internet of Things (IoT) products and 
services.

Force Control Industries selected Arnet Clean Power LLC as its representative in the Southwest. Dan Arnet 
leads the Mesa, Ariz.-based company, which represents power transmission and motion control component 
manufacturers to OEM and end-users.  Arnet Clean Power LLC will present Force Control Industries’ oil shear 
brakes, clutches and clutch-brakes to OEM and end-users in Arizona and California.

Koch Air LLC, a subsidiary of Koch Enterprises Inc., acquired Lathrop Trotter, a Cincinnati-based manufacturer 
of boilers, combined heat and power systems and power/utility solutions for the institutional, 
industrial/process and power generation markets. Lathrop Trotter will operate as a brand in the 
applied/industrial and specialty products segment of the company while becoming a sister division of Koch Air 
and Level Solutions Group. It will serve its customer base in Ohio, Indiana and Kentucky from its existing 
facilities.

Franklin Bronze Precision Components added an automated wax press to improve productivity by generating 
more patterns per hour, says the company. The high volume wax press incorporates a robotic mold-spray 
system, integrating controls for spray amount and location dependent on part and tool design.  The robotic 
system within the auto press can be pre-programmed and run on demand.

In other company news, Franklin Bronze Precision Components, Franklin, Pa., achieved ISO 9001:2015 
recerti�cation.
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For each and every product, there is a 
representative curve that describes the 

drying characteristics for that product at 
speci�c temperature, velocity and pressure 

conditions:  

~ Darren Traub, former PH columnist, and author of “The Drying Files”

its drying curve.
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