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Commentary
Linda Becker

Heat Transfer Fluid Insights and
Equipment Tips
Heat transfer �uid heating systems serve a valuable role in myriad process heating applications. In this issue
of Process Heating, we have two articles to help you be successful using thermal �uids as well as advice on
boilers, ovens and dryers, and packaged heating systems.

Implementing a �uid-management program and preventing �uid degradation are two keys to long-term
thermal �uid heating success, says Edward Cass of Paratherm Heat Transfer Fluids. Heat transfer �uids are
developed speci�cally to withstand high temperatures in industrial �uid heating systems. While it may be
tempting to opt for lubricating oils or alternatives, high temperature �uids can provide years of relatively
trouble-free service, provided that the three most common threats to sustained performance — thermal
degradation, oxidative degradation and contamination — are avoided. Cass provides strategies that can help.

Heat transfer �uids and their compatibility with materials used to make gaskets, seals, O-rings and the like are
the focus of an article by Femi Jegede, P.E., of Isel LLC. Incompatibility between the seal materials and the heat
transfer �uid can contribute to leaks and equipment failures. Furthermore, �uid degradation that leads to the
formation of high boilers and low boilers can cause seal degradation, potentially leading to further
degradation via �uid contamination.

Fluid heating of another material — water — occurs in industrial steam and hot water boilers. Not unlike
thermal �uid heating systems, with boilers, it is important to maintain �uid separation in hot water and steam
boilers, notes Jack Coe, Rite Engineering & Manufacturing Corp. Acidic or caustic process solutions can
damage the boiler if they migrate into the system piping through a cracked heat exchanger or other means.
Coe tackles some of the most commonly misunderstood questions about specifying an industrial process
boiler to help you make an appropriate choice for your application.

Once you have any process heating equipment operating in your plant, routine inspections and preventive
maintenance will go a long way toward maximizing equipment life. This is certainly true of industrial ovens
and dryers, which routinely can provide 30 years or more of service with a bit of attention. How much
attention is needed depends, at least in part, on how you use the equipment, says Steven Onsager of LaX
Engineered Solutions. Some systems are integral to the process, and downtime from an oven or dryer can
cost a facility thousands in lost production. Other ovens or dryers are called into service less frequently,
perhaps on a batch basis when production outstrips the ability of other systems to meet demand. While
maintenance is important for every system, if an oven or dryer is integral to your process, you should consider
condition monitoring and predictive maintenance options.

Packaged heating systems — industrial process heating equipment sold in a turnkey or packaged system,
supplied by a company that specializes in the application of process heat — take many forms, including
custom designs. Advantages of packaged systems include the fact that the combustion equipment, fuel trains
and controls are integrated and designed to work together. Jon G. Moore Sr. and Christopher Del Sole of Etter
Engineering provide an overview of the bene�ts of packaged systems and o�er guidance on ensuring good
control and equipment safety.

Linda Becker
Associate Publisher and Editor
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Inner Workings

Patents Received for Watertube Boiler
Heating
Superior Boiler received patents for two products that improve hot water heating in the company’s watertube
boilers.

The company’s high temperature �uid generator, protected by U.S. patent number 11,047,596, provides
greater �exibility on the temperature di�erential of heating, enabling a swing of 160 to 450°F (71 to 232°F).
Because of its ability to scale, the �uid generator is designed for industrial applications with large heating
loads.

Invented by Sundeep Bodapati, Superior’s vice president of engineering watertube division, the generator’s
membrane-style construction uses a simpli�ed design that reportedly makes it easier and less expensive to
fabricate. According to the company, its components can be built separately and assembled quickly.

Patent number 11,060,717 protects Superior’s multiple-pass �exible watertube boiler and its method of use.
Invented by Bodapati and retired former employee John R. English, it allows a 75°F (41°C) heating di�erential
and uses a tangent-tube construction for low load, smaller building applications. Its design, using a reduced
number of tubes and bends, decreases its cost and time to build. Placement of the product’s headers all on
one side also eases access to the unit, says the company.

Superior also holds a steam application patent, issued in July 2020, for its watertube boilers.

Image courtesy of Superior Boiler

Exchanger Industries Acquires HRS Heat Exchangers
Exchanger Industries Ltd. (EIL), a Canada-based designer and manufacturer of heat transfer products,
acquired HRS Heat Exchangers Ltd. (HRS).

United Kingdom-based HRS supplies heat exchangers and custom process systems across the environmental,
food, beverage and pharmaceutical industries. EIL, which serves the energy, petrochemical, industrial and
clean power industries, will retain HRS’ management team. The acquisition provides EIL immediate access to a
cost-e�ective global footprint with scalable hubs in both India and Spain, according to the company.

“The HRS acquisition will provide numerous bene�ts to our customers, including a broader capability to
provide heat transfer solutions to environmentally sustainable projects in the biogas and wastewater
treatment sectors,” said Mark el Baroudi, EIL’s CEO.

According to EIL, all HRS employees will be retained, and there will be no layo�s. The two companies will
continue to operate separately. Steven Pither, HRS founder and its former CEO, will join the EIL board of
directors.

Horizontal Quench System Solution Treats, Ages Aluminum
Wisconsin Oven shipped an electrically heated horizontal quench system to the defense industry. It will be
used for the solution treatment and aging of aluminum.

The system’s walls and ceiling have “CAN”-style construction and include 6" of insulation. The maximum
temperature is 1100°F (593°C), and the normal temperature is 985°F (529°C). During operation, parts are
loaded on a work grid located on the rollers (quench platform). An electric pusher/extractor mechanism pulls
the load into the furnace for heat treating. After the heating cycle is completed, the pneumatically operated
vertical-lift door is manually opened, and the extractor mechanism pushes the load onto the quench platform.
Then, the load is quenched. The system includes a maximum 7-sec quench delay.

According to Wisconsin Oven, the horizontal quench system was designed for the client’s intended process
and limited �oor space available. It was in compliance with AMS 2750F pyrometry requirements for Class 2
furnaces prior to and after shipment.

Image courtesy of Wisconsin Oven

Wastewater Treatment Facility Installs DFTO
A publicly owned wastewater treatment facility in the southwest United States installed a direct-�red thermal
oxidizer (DFTO) for the abatement of volatile organic compounds (VOCs) and other separated constituents
from the wastewater treatment gas-separation process.

The 600 scfm Quadrant DFTO from Catalytic Products International (CPI) burns the tail gas from a digester
gas-conditioning, pressure-swing adsorption (PSA) system. The thermal oxidizer will destroy VOC emissions
with more than 99 percent destruction rate e�ciency, says the company.

CPI worked with the facility and its contractor to engineer, design and deliver the assembled DFTO, including
exhaust stack, control panel and �ame arrestor. CPI also provided installation supervision and equipment
startup.

Image courtesy of Catalytic Products International

CSB Investigating Deadly Chemical Leak at Texas Plant
A chemical leak at a plant in La Porte, Texas, left two people dead and another 30 injured on July 27.

Approximately 100,000 lb of acetic acid was released while maintenance was being performed at the
LyondellBasell facility. Two contract employees were fatally injured, and 30 other personnel were transported
to medical facilities for evaluation or treatment. One person remains hospitalized as of August 3.

An investigation team from the U.S. Chemical Safety Board traveled to the La Porte facility. The CSB, OSHA
and LyondellBasell have signed an evidence and site control agreement to preserve evidence. The immediate
area of the release was not immediately accessible due to the presence of hazardous materials released as a
result of the incident. The CSB investigation team conducted on-site witness interviews, documenting the
incident scene, and obtained records to assist in the investigation.

LyondellBasell is a Dutch-based producer of chemicals and plastics.

Auto Supplier Purchases Recirculating Oven
Lucifer Furnaces delivered a large recirculating oven to an automotive supplier based in the United States. It
heats to 1200°F (650°C) with 35 kW of power.

The customized oven incorporates a rear-mounted fan assembly with a high air�ow rate to recirculate the
heated air uniformly throughout the chamber. A stainless steel liner isolates the heating elements from the
work area and directs the air — forward over the heating elements and back through the chamber in a
horizontal pattern — for uniform heating. A heavy-duty cast work tray sits on the �oor of the chamber inside
the liner area to support the workload and protect the �oor brick. A horizontal swing door is lined with
pyroblock insulation with a ceramic �ber gasket to reduce heat loss around the chamber opening.

A safety microswitch automatically shuts o� power to the heating elements and fan when the door is opened,
eliminating electric shock and heat blast hazards to the oven operator. Oven controls include a Honeywell
digital time-proportioning temperature controller accessorized with a high limit controller for safety in the
event of a high temperature excursion.

Image courtesy of Lucifer Furnaces

Registration Open for IHEA Fall Seminars
Registration is open for two seminars to be presented by the Industrial Heating Equipment Association. The
combustion seminar and the safety standards and codes seminar will be held concurrently November 9-10 at
the InterContinental Hotel Cleveland. The fall seminars include a joint tabletop exhibition and reception on
November 9.

IHEA’s combustion seminar includes 16 sessions focused on providing attendees with insights into industrial
combustion technology. The course is led by subject matter experts in a noncommercial environment. Session
topics include:

Combustion chemistry and the e�ciency of combustion.

The �ame-safety requirements of combustion systems.

Process and ratio controls, with exposure to microprocessor equipment.

Types of available industrial burners.

Supply and control of the fuel and air for systems.

Preheated combustion air.

Furnace recuperators.

The two-day safety standards and codes seminar includes a comprehensive review of the NFPA 86 standard.
The class will be taught by instructors who were heavily involved with the 2019 revision of NFPA 86, Standards
for Ovens & Furnaces. It will include a discussion of the updates as well as an extensive explanation of safety
topics.

Visit IHEA’s website at www.ihea.org to register for these seminars.

Image courtesy of IHEA

Boiler Systems Provider Develops Approach to Help Processors Focus on
Sustainability
Growing trends among companies using industrial thermal processing technologies are prioritizing
sustainability and minimizing the environmental impacts of their operations. In response, one industrial boiler
equipment manufacturer serving the process industries has developed a sustainability initiative to support
manufacturers focused on environmental issues. Cleaver-Brooks will consult with such companies, assess
their boiler plant and tailor a solution of sustainable products and services to achieve targets.

Cleaver-Brooks o�ers recommendations to accelerate a company’s sustainability e�orts. To identify energy-
savings opportunities throughout a boiler plant, Cleaver-Brooks developed its Boiler Plant Optimization (BPO)
portfolio. Typical opportunities are found in �ue gas recovery (25 percent of facilities), boiler control upgrades
(16 percent of facilities) and recovery of �ash steam (13 percent of facilities).

Cleaver-Brooks anticipates that companies in the automotive, chemical, food processing and pharmaceutical
sectors can bene�t from this initiative when seeking to meet sustainability goals. In addition to providing
boiler and burner solutions, Cleaver-Brooks provides equipment to reduce a company’s overall carbon
footprint, transition a plant from fossil fuels to renewable energy, increase a plant’s overall energy e�ciency,
and achieve ultra-low-to-zero NOx and CO emissions.

Image courtesy of Cleaver-Brooks

Wicket Oven Designed for Curing Sheet Steel Parts
Epcon improved its proprietary design and shipped a wicket oven to a company that will use it for its curing
operations.

Long wickets are attached to the oven conveyors and act as placeholders or carriers as sheet steel parts are
stacked in between them. In this application, 55-gal drum lids fall between the wickets and are conveyed
through the oven within the curing window, which varies between 350 and 500°F (177 and 260°C).

Epcon has manufactured more than 100 wicket ovens for a range of applications.

Image courtesy of Epcon
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3 Strategies
for Maximizing the
Performance of Heat
Transfer Fluids

Heat Transfer Fluids

Photo credit:  rudi suardi/E+ via Getty Images

By Edward Cass,
Paratherm Heat Transfer Fluids

Routine system reviews are an
important part of a �uid-management
program. Report and investigate
abnormalities in pressures,
temperatures or operational
performance and address any leaks
with haste.

Following these strategies can save millions of dollars in unexpected
maintenance activities and lost production.

Heat transfer �uids, also known as thermal oils or hot oils, are process �uids used to generate high operating
temperatures at low system pressures. They are used in a multitude of manufacturing processes that require
uniform, responsive heating to maintain production.

Heat transfer �uid systems are critical production assets that must be properly maintained to avoid
unplanned downtime. Because these systems often run trouble-free for extended periods of time, however,
they easily can be neglected until a failure suddenly occurs. Sustaining the reliability and performance of the
system is largely dependent upon implementing a �uid-management program and protecting the �uid from
the anticipated degradation pathways. Herein are three key strategies for managing thermal �uid systems to
maximize �uid performance.

Strategy 1:
Ensure the Fluid Exceeds the Application Requirements

This is one of the most important considerations for ensuring long-term performance from a thermal �uid.
There are hundreds of heat transfer �uids to choose from, but the �uid should be procured from a reputable
heat transfer �uid supplier. Established thermal �uid suppliers determine true operating limits using a
combination of real performance data and scienti�c thermal stress analyses. Thermal properties over the full
operating range of the �uid should be provided to match system speci�cations.

Fluid purity also is important. Even low levels of impurities can have ampli�ed e�ects on surface deposits and
coking propensity. Darker-colored �uids may be associated with inferior performance vs. brighter or water-
white �uids. Be aware that an underspeci�ed budget oil may do more harm than good.

For operating temperatures greater than 575°F (≈300°C), high temperature synthetic aromatic chemistries
should be considered. These benzene derivatives exploit the thermal stability of the aromatic structure.
Aromatic thermal �uids are more specialized but typically o�er greater operational �exibility and extreme
temperature capabilities vs. mineral oil �uids.

Fluid selection tips include:

Proactively target a 25°F (≈14°C) cushion between maximum process temperatures and the maximum
temperature limits of the �uid. Specifying to this cushion helps to ensure the �uid can provide continuous
service for a reasonable lifetime.

Consider the lowest startup temperature the �uid may experience given the local climate. Some �uids have
better pumpability properties that can help prevent costly investment in heat tracing and/or freeze
protection.

Consider compatibility with all piping, gaskets, seals, O-rings, etc., with which the �uid will have direct
contact.

Choose a �uid of high purity, high e�ciency and high thermal stability.

In addition to the above points, be aware of the associated health and handling hazards — along with the
disposal protocol — for each candidate �uid.

Severe �uid degradation can lead to sludge and tar
deposits. In extreme cases, the �uid can reach such a high
viscosity that it is no longer pumpable.

Strategy 2:
Manage the Threats to Continuous
Performance

The three most common threats to sustained
performance of the �uid are thermal degradation,
oxidative degradation and contamination.

Thermal degradation occurs when �uid molecules
absorb more thermal energy than they can
e�ectively release. The excessive thermal stress
causes “cracking,” or breaking the molecular
bonds. This results in irreversible damage to the
�uid and subsequent changes in physical
properties.

The rate of thermal degradation is a function of
�uid stability and operating conditions. As �uid
molecules break apart, they form lower boiling
fragments (called low boilers) that can recombine
to form higher boiling polymers (called high
boilers). Excessive low boiler accumulation will
decrease thermal e�ciency and reduce �uid
�ashpoint. They also can cause unexpected
venting.

Photos credit:  Paratherm Heat Transfer Fluids    

exceedAs high boilers accumulate in the system, �uid viscosity may increase, which can a�ect pumpability
and thermal e�ciency. Eventually, solubility limits may be exceeded, and high boilers can precipitate out as
sludge and tar, potentially fouling heat exchange surfaces or plugging lines. In severe cases, thermal
degradation can lead to heavy coking and the potential failure of heater tubes.

Thermal degradation rates can be minimized by:

Selecting an appropriate �uid based on the temperature requirements.

Never exceeding the manufacturer’s recommended maximum temperatures.

Ensuring the adequate �ow of the �uid through the heater at all times.

In addition, a routine preventive maintenance program should be followed per OEM recommendations.

Oxidative degradation occurs when hot �uid reacts with atmospheric oxygen in vented expansion tanks and
reservoirs. Fluid oxidation can have signi�cant impacts on �uid quality and performance. Oxidation produces
organic acids, which degrade into carbon soot and sludge over time if not corrected. As oxidation proceeds,
the total acid number (TAN) of the �uid increases.

Oxidation can cause signi�cant increases in �uid viscosity, precipitation of sludge and, ultimately, fouled
surfaces and plugged lines. In most systems, oxidation can be eliminated by blanketing the expansion tank
with an inert gas such as nitrogen. If blanketing is not an option, cold-seal pots or thermal-bu�er tanks should
be considered. Despite being easily remedied, oxidation accounts for greater than 90 percent of all premature
�uid degradation cases.

Contamination typically is caused by process leaks or operational errors. (Common errors include adding the
wrong �uid to the system, sharing process equipment or inadequate cleanout procedures.) The e�ects of
contamination depend upon the contaminant. Water tends to manifest itself quickly, leading to pump
cavitation, unexpected venting or mechanical knocking. In other cases, the contaminant may degrade rapidly,
leading to increased acidity, creation of low/high boilers, carbon generation and fouling of surfaces.
Contamination can have many side e�ects such as reduced heat transfer, equipment failure and reduced
operational safety.

To manage threats that can lead to �uid degradation, routine system reviews are invaluable. Walk the system
once per week and note any leaks, smoke, abnormal sounds, or unexpected pressure or temperature
readings. Small issues can quickly transform into larger problems, so address any abnormalities with haste.

Proper startup and shutdown of the system are critical for long-term performance. On startup, the heater
should remain in low �re until turbulent �ow is established to prevent overheating. On shutdown, the main
circulation pump(s) should remain running until the heater outlet temperature reaches 180°F (82°C) or less.

Strategy 3:
Implement a Fluid Maintenance
Program
 
Condition monitoring of the thermal �uid is critical
to sustained performance. Unseen changes in �uid
quality can a�ect the ability of the system to meet
production demands and can lead to unplanned
downtime. Routine analysis alerts the end user of
the �uid condition and can help detect equipment
malfunctions before they become catastrophic.
 
So, when is it appropriate to analyze the �uid?

Darker colored �uids may mean higher levels of impurities
and higher fouling potential.

Newly commissioned systems should be analyzed within the �rst year of operation. This can help aid in
detecting any signi�cant equipment issues that may be occurring under the radar. Existing systems should be
sampled within the �rst month of startup to establish a new baseline for �uid properties. After that, it is highly
recommended to sample systems at least once per year as part of the maintenance program. Lastly, a sample
should be taken any time an unexpected change in performance occurs.

There are also critical tests for monitoring. They include:

• Kinematic viscosity.
• Total acid number (TAN).
• Simulated distillation.
• Moisture.

Kinematic Viscosity. Typically measured by ASTM D445 at 104°F (40°C), viscosity is a measure of the �uid’s
“thickness,” or internal resistance to �ow. Viscosity increases usually correspond to �uid oxidation or
contamination. Decreases in �uid viscosity typically are a result of thermal decomposition products. Changes
in viscosity of more than 35 percent vs. the new �uid value indicate degradation.

Total Acid Number (TAN). Typically measured by ASTM D664, the total acid number determines the degree
of oxidation the �uid has undergone and can also be related to contamination. Acid concentrations as low as
0.2 mg KOH/g can generate carbon in a system while concentrations approaching the condemnation limit —
1.0 mg KOH/g — warrant full replacement.

Simulated Distillation. Typically measured by ASTM D2887, this analysis uses gas chromatography to
separate all components in the �uid sample by boiling point. An increase in low or high boilers relative to the
new �uid baseline indicates irreparable damage to the �uid. Low boilers typically result from overheating of
the �uid while high boilers can indicate overheating, oxidation or contamination. Action thresholds vary based
on the �uid chemistry, but any change of more than 5 percent should be investigated.

Moisture. Typically measured by the Karl Fisher coulometric titration technique, this method rapidly
determines the water content in organic �uids. The moisture content of new thermal �uids typically is less
than 300 ppm. Water contamination can be devastating to performance, and removal can be a lengthy
process. All measures should be taken to eliminate water-ingress points.

In conclusion, sustaining the performance of your thermal �uid is a combination of sound management
principles. Choose an appropriate �uid for the operating requirements, minimize or eliminate the threats to
�uid degradation, perform routine condition monitoring of the �uid, and preventive maintenance of the
equipment. When done together, these strategies maximize the performance of the heat transfer system and
signi�cantly improve the reliability of a crucial production asset. Following these strategies can avoid
signi�cant costs due to unexpected maintenance activities and lost production.

Edward Cass, MLT I, is a technology manager at Paratherm Heat Transfer Fluids. The King of
Prussia, Pa.-based company can be reached at 610-400-8507 or visit paratherm.com.
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Elastomeric Compatibility

of Heat Transfer Fluids

Heat Transfer
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By Femi Jegede, P.E.,
Isel LLC

Engineers and maintenance personnel
often are faced with the question of
elastomeric compatibility when heat
transfer �uids are considered.

Speci�c commercially available elastomers are a better match — or
mismatch — for different thermal �uid types. Considering chemical
compatibility may in�uence �uid or seal choices in your application.

Engineers and maintenance personnel often are faced with the question of elastomeric compatibility when
heat transfer �uids are considered. This consideration may arise during the design of new equipment, or while
selecting a thermal �uid or new seal for existing plant equipment. Material compatibility also may become
critical in the investigation of leaks and other equipment failures.

The overarching concerns are maintaining equipment integrity and system performance over the applicable
operating temperature ranges. Ultimately, these relate to personnel safety as well as potential environmental
liabilities: Improperly selected elastomers can lead to equipment failure, bodily harm and environmental
liability.

The multiplicity of chemistries and thermal �uid types in the market complicates decision-making with respect
to elastomeric compatibility. Even though the mechanics of materials and polymer science are mature
disciplines, there is a dearth of literature directed speci�cally at the applicability of commonly available
elastomeric materials in heat transfer �uid service. Where it exists, the available resource is sometimes
generic or targeted at industrial lubricants.

This article contributes to bridging the existing gap. To do justice to this subject, a brief overview of thermal
�uid typology is necessary for a deeper appreciation of the complexities that heat transfer �uids present with
respect to material compatibility.

Reviewing Heat Transfer Fluid Types
In general terms, heat transfer �uids can be categorized based on a few operational and compositional
criteria. These include base chemistry, operating temperature range and application type. As will be shown in
the subsequent sections of this article, the �rst two criteria have the most in�uence on the suitability of
elastomeric materials for a particular heat transfer �uid service.

Table 1 shows a general classi�cation of thermal �uids. Base chemistry refers to the main componentry of a
heat transfer �uid. The operating temperature range speaks to the maximum and minimum use
temperatures of a thermal �uid.
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TABLE 1. Heat Transfer Fluid Categorization and Typology

Classi�cation Criteria Category Product Instances

Base Chemistry Mineral Oil Caldera 1, Paratherm NF, Duratherm 600

3 Aromatic/Synthetic Fluids Therminol 66, Dowtherm A, Caldera 2-HT

4 Glycols Dowtherm SR-1, Houghton Wintrex

5 Polyalkylene Glycol (PAG) Duratherm G, Caldera 6, UCON 500

6 Silicone Fluids Dynalene 600, Duratherm S, Caldera 7

7 Polyalphaole�ns (PAO) CalFlo LT

8 Molten Salts Dynalene MS-1

Operating Temperature Range High Temperature Fluids Caldera 1, Therminol 66, Paratherm HR

10 Medium Temperature Fluids Duratherm 450FG, Caldera 12

11 Low Temperature Fluids Caldera 21, Duratherm XLT-120

In this general classi�cation of thermal �uids, base chemistry refers to the main componentry of a heat transfer �uid.

Generally speaking, heat transfer �uids can be formulated from relatively few base chemistries. These include:

Re�ned petroleum-based mineral oils.

Aromatic compounds such as partially hydrogenated terphenyls and alkyl benzene, di-phenyl/biphenyl
oxide.

Glycols such as ethylene glycol and propylene glycol.

Polyalkylene glycol.

Silicone �uids (polydimethylsiloxane).

Polyalphaole�ns.

Molten salts (e.g., sodium nitrate or potassium nitrate), though these are used to a lesser extent.

The variety of �uid types translates into varying levels of permeation (or attack) when various elastomers are
deployed. This diversity necessitates a knowledge of the applicable material-compatibility requirements for
commercially available elastomers.

Furthermore, chemical resistance data for common materials of construction often is reported at ambient
temperature. Operating conditions, however, deviate from this baseline temperature in most cases.

Elastomeric swelling and loss of strength can be exacerbated at high temperatures. Temperature-sensitivity
considerations, therefore, must be kept in mind when heat transfer �uids are deployed in high temperature or
ultra-low temperature applications.

Elastomers are used in gaskets for process ormanufacturing equipment such as pumps, valves, air compressors and piping.
Silicone seals should never be used in a heat transfer system that utilizes silicone thermal �uids.

Photos credit:  Isel LLC

Selecting an Elastomer for Your Heat Transfer Fluid
Elastomers are polymers that exhibit viscoelastic properties. They are �exible, resilient and can convert
mechanical energy to thermal energy under de�ection. By virtue of these properties, elastomers often are
used as seals — in the form of O-rings and gaskets — in process and manufacturing equipment such as
pumps, valves, air compressors and piping.

Typical elastomers include tetra�uoroethylene propylene, nitrile rubber, silicone, neoprene and �uorosilicone.
Often, seals made from these materials come in direct contact with thermal �uids in static and dynamic
applications. The polymeric materials from which they are made can be susceptible to permeation and attack
in heat transfer �uids service, however. Incompatible chemistries can cause seals to swell, shrink, blister or
delaminate, leading to leaks.

Engineers and maintenance personnel also must keep thermal �uid degradation and the resultant byproducts
in mind when making compatibility determinations. With air exposure, many thermal �uids oxidize and
eventually form a dark carbonaceous sludge — a mixture of aldehydes and peroxides. In other scenarios, the
overheating of a thermal �uid beyond its maximum bulk temperature results in thermal cracking — the
splitting of the �uid composition into fractions of low boilers and high boilers. The high boilers are high
molecular weight compounds. In dynamic applications where there is repetitive or �uctuating loading, these
adverse reactions can a�ect elastomer performance and, eventually, result in seal failure.

Elastomers are �exible, resilient and can convert mechanical energy to thermal energy under de�ection. This is why they
often are used in O-rings and other seals.

This discourse on the material compatibility of thermal �uids would be incomplete without a commentary on
the typical mechanism of attack in elastomeric seals. Degradation and depletion occur in accordance with the
solution-di�usion model. This model borders on a well-established mechanism of polymer membrane solvent
transport. Permeants — in this case, heat transfer �uid molecules — dissolve in the membrane material and
then di�use through the membrane. In other words, the thermal �uid is adsorbed on the surface of an
elastomeric seal and absorbed based on selective solubility. The permeants di�use through polymeric
channels and the interstitial spaces in the direction of a concentration gradient. As permeation progresses, the
swelling of the elastomer and its volume change begin. This is followed by the plasticization of the elastomer’s
polymer strands, which causes the elastomer to eventually lose its viscoelastic and damping properties.

A suitable elastomer for any particular heat transfer �uid type therefore must be able to mitigate the
adsorption and absorption of solvent molecules. The elastomer also must be able to limit permeation through
its interstitial spaces. To provide decision-makers with an easily understandable quali�cation rubric, seal
manufacturers often rate the performance of elastomers based on their ability to perform these two
functions. In table 2, the compatibilities of several elastomers with di�erent heat transfer �uid types are
presented.

An ‘A’ ranking represents excellent resistance to the thermal �uid and minimal volume change (less than 10
percent). An elastomer with that ranking will be considered an optimal choice for the corresponding heat
transfer �uid type.

A ‘B’ rating is interpreted as good resistance and a minor swelling e�ect (between 10 and 20 percent).

A ‘C’ ranking represents fair resistance and signi�cant swelling/volume change (between 20 and 40 percent).

A ‘D’ rating is given to elastomers that o�er poor resistance to thermal �uid attack. A severe e�ect or
degradation is expected, and the volume change is likely to be greater than 40 percent. Because of this
signi�cant swelling and change in physical properties, the elastomer in question is considered unsuitable
for the speci�ed heat transfer �uid service.

Source: Compiled by the author from DuPont General Chemical Resistance Guide • Created with Datawrapper

TABLE 2. Compatibility of Common Elastomers with Common Heat Transfer Fluid Types

Elastomer

Common or
Brand

Names
Temperature

Range
Mineral
Oil HTF

Synthetic
HTF

Silicone
HTF

PAG
HTF

PA
H

Tetra�uoroethylene Propylene
(TFE/P) A�as 25 to 400°F (-5

to 204°C) A D B A

Per�uoroelastomer (FFKM) Kalrez,
Chemraz

-13 to 617°F
(-25 to 325°C) A A A A

Polychloroprene Neoprene -50 to 275°F
(-46 to 135°C) B D A B

Fluorosilicone (FVMQ) -58 to 347°F
(-50 to 175°C) A D (B*) A A

Fluorocarbon (FKM/FPM) Viton, Viton
Extreme

-4 to 392°F
(-20 to 200°C) A A A A

Silicone / Vinyl-Methyl-Silicone
(VMQ)

-58 to 347°F
(-50 to 175°C) C D D A

Acrylonitrile-Butadiene (NBR) /
Buna-N Nitrile -22 to 212°F

(-30 to 100°C) A D A B

Highly Saturated Nitrile Rubber
(HNBR)

Hydrogenated
Nitrile

-22 to 284°F
(30 to 140°C) A D A A

Ethylene Propylene Diene
Monomer (EPDM)

-49 to 302°F
(-45 to 150°C) D D A B

Chlorosulfonated Polyethylene
(CSPE) Hypalon -4 to 257°F

(-20 to 125°C) B D A B

*Fluorosilicones can be safely used with eutectic mixtures of diphenyl and biphenyl oxide

The compatibilities of several elastomers with different heat transfer �uid types are presented.

As shown in table 2, synthetic heat transfer �uids are quite constrictive. Severe swelling and degradation can
occur if a poor material selection is made. Per�uoroelastomer (FFKM) and �uorocarbon (FKM/FPM) are the
most forgiving with synthetic heat transfer �uids. In the same vein, ethylene propylene (EPDM) performs
poorly when exposed to mineral oil and PAO heat transfer �uids.

Furthermore, silicone heat transfer �uids have an adverse reaction when in contact with silicone elastomers.
As such, silicone seals should never be used in a heat transfer system that utilizes silicone thermal �uids. As
counterintuitive as this sounds, this solvent-polymer interaction is well understood.

The multiplicity of chemistries and thermal �uid types in the market complicates decision-making with respect to
elastomeric compatibility.

Silicone heat transfer �uids and silicone elastomers have a similar molecular composition, with the crosslink
between polymers strands in the elastomer being the main di�erence. For this reason, there is a similarity in
polarity or solubility parameter. Thermal �uid attack on the elastomer occurs according to the solution-
di�usion model, causing the solvent molecules to be inserted preferentially into the polymer network until an
equilibrium saturation point is reached. This causes deterioration in hardness, tensile strength and elongation.

In conclusion, the importance of ensuring suitable elastomeric compatibility in heat transfer �uid service has
been duly emphasized. This case is made based on the practical implications of poorly selected elastomers.
Di�erent heat transfer �uid types are considered with corresponding compatibility rankings provided for
common elastomeric materials. By providing speci�c guidance on the match or mismatch between
commercially available elastomers and di�erent thermal �uid types, a relevant addition is made to the existing
body of knowledge.

Mistakes can be costly. Decision-makers might be wise to consult with elastomer manufacturers and thermal
�uid experts when in doubt.

Femi Jegede, P.E., is the national account manager for heat transfer �uids with Isel LLC. The
Jacksonville, Fla.-based company can be reached at 800-503-9533 or visit iselinc.com.
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Selecting a
Maintenance Program

for Your Oven or Dryer

Ovens & Dryers
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By Steven Onsager,
LaX Engineered Solutions

One bene�t of having a programmable
logic controller (PLC) as part of the
control scheme is the abundant
information available for component
and sensor failure.

The maintenance plan should be a function of how the unit is used,
how often it is used and how critical its functionality is to production.

Years ago, I worked with a guy whose previous job was selling heating elements. When a customer would ask,
“How long will these heaters last?” he would reply, “Forever — if you never turn them on.” This was his glib way
of indicating that equipment and component life is dependent upon usage. The more you use something, the
sooner you will use it up. This is even true of industrial ovens and dryers.

A well-made oven or dryer typically has a long life. I have often lamented, “If our ovens only lasted 10 years, we
would sell three times as many.” In and of itself, an industrial oven or dryer does not have many moving parts.
A typical gas-�red convection oven/dryer has only an exhaust fan, a recirculation fan and, perhaps, a
combustion blower for the burner. Larger oven/dryers might have multiple fans. There also might be doors or
dampers (sometimes automatic and sometimes manual). An inner shell, an outer shell, insulation, ductwork,
perhaps some supporting structure and controls help complete the package, and a conveyorized oven has a
conveyor, obviously.

Some oven/dryers have even fewer moving parts. An electrically heated oven/dryer has heating elements in
lieu of a gas burner, so there is no combustion blower. An infrared or radiant oven/dryer has even fewer fans.

Getting decades of (relatively) trouble-free use out of an oven/dryer is common. All it takes is luck and a little
tender loving care. Tender loving care translates to maintenance. The amount of maintenance required is a
function of how you use your oven/dryer, how often you use it and how critical its functionality is to
production.

For example, one company may put a coating on just a portion of its products to function as a rust preventive.
Typically, they allow this coating to air-dry overnight. If they are trying to rush out an order, however, they may
�re up the oven and use it to force-dry the coating in about 20 min. This is their only use of the oven.

By contrast, another company uses multiple ovens continuously. Every product manufactured must pass
through an oven to achieve and maintain a threshold temperature for a speci�c amount of time. In addition,
the company must be able to document the oven performance during the cycle in which any particular part
was processed.

The oven maintenance required at the latter company will be di�erent than that at the former. Most oven and
dryer applications fall somewhere between these two extremes.

In and of itself, an industrial oven or dryer does not have many moving parts. A typical gas-�red convection oven or dryer
only has an exhaust fan, a recirculation fan and, perhaps, a combustion blower for the burner.

Choosing Your Maintenance Strategy
Preventive maintenance (PM) is a phrase familiar to everyone. One classic example is changing your car’s
engine oil every 5,000 miles. This minimizes wear and tear to the engine components.

Preventive maintenance is often encouraged, but it is not always the best maintenance solution for an
industrial oven or dryer. Identifying a maintenance strategy that speci�cally �ts your requirements starts with
understanding how each strategy works. Table 1 shows examples of various maintenance strategies for
consideration on an oven/dryer.

TABLE 1.  Types of Maintenance Strategies1

Strategy Examples

Reactive Oven/dryer breaks down with no plan in place to fix it.

Run-to-Fail Oven/dryer is allowed to run until it breaks down, but there is a plan to fix it.

Corrective A service technician walking by notices an unusual clicking and replaces a fan bearing.

Routine An operator inspects the oven/dryer at the start of the shi� to ensure it is safe and functional.

Preventive
(Time)

Oven/dryer is inspected and cleaned on a calendar-based schedule. Worn or defective parts are replaced as
required.

Preventive
(Usage)

Oven/dryer is inspected and cleaned based on a milestone of a certain number of parts produced. Worn or
defective parts are replaced as required.

Condition-
Based Maintenance is scheduled based on a subtle decline in part heatup rate or temperature uniformity.

Predictive So�ware is used to forecast a potential oven failure in the next 30 days.

Prescriptive So�ware is used to forecast a potential oven failure in the next 30 days. The so�ware provides a list of
components to be cleaned, adjusted or replaced.

Using the previous examples, if you have an oven or dryer that is only used occasionally, perhaps the most
cost-e�ective alternative is run-to-fail. However, if every part you produce must run through a heating cycle,
you will need a better plan.

Committing to a maintenance strategy for a particular oven or dryer should be done logically and without
emotion — not in the middle of an emergency breakdown with your plant manager calling you every 10 min
asking if the equipment is back online. Review the requirement for your oven or dryer in terms of:

How critical it is to the process.

The cost to maintain it.

The cost of downtime.

Any requirement to collect and store process data.

Overall safety risk.

I am of the con�rmed opinion that any fuel-�red oven/dryer immediately jumps the safety risk to “high.” That
is why your oven should at least have a preventive maintenance program.

Larger companies tend to use condition-based, predictive or prescriptive maintenance programs because they
have a larger number of assets to maintain. There are good software packages worth considering for these
types of plans.

Areas of Attention
A good PM program should focus on several di�erent areas of an oven or dryer. Some of the inspection,
testing and maintenance requirements are detailed in the National Fire Protection Association Standard for
Ovens and Furnaces (NFPA 86).2

Inner Shell and Ductwork. The interior of the oven should be cleaned and regularly inspected for damage or
wear. Damage can occur inside of a batch-style oven or dryer due to careless or overzealous loading of parts,
pallets or baskets. Distorted ductwork can inhibit air�ow. Loose interior trim can get caught while loading or
unloading and cause worse damage. Exposed insulation can break loose and end up on freshly coated parts.
Broken parts, coating residue and debris should be removed from the oven. They may present a �re risk.

Outer Shell and Door Seals. The outer shell should be inspected for damage or wear. Forktruck tines have
been known to pierce oven panels. Discolored paint around an access door is usually a sign of a worn door
seal. The exterior oven or dryer surface is going to be hot around the door, but it will be hotter when the door
seal is leaking.

A non-contacting infrared pyrometer or thermal imaging camera is a handy tool to have when inspecting the
outer shell. Explosion-relief mechanisms should be inspected visually to ensure they are unobstructed and
labeled properly.3

Fans and Blowers. All fans and blowers should be inspected periodically. Most fans have V-belts and sheaves.
The belts should be checked and properly tensioned. Replace any worn belts before they break. If any
electrical work has been done on the oven, it is a good idea to verify the fan rotational direction. Also, check
wire tightness at the motor, disconnect and contactor or variable-frequency drive (VFD).

One common issue with ovens and dryers used for coatings is controlling fumes or smoke from escaping,
particularly with large end openings. Too little exhaust can result in fumes escaping. Too much exhaust may
shorten the e�ective heated length and dwell time. Before changing any exhaust damper settings, make sure
to mark the initial damper position. You may want to be able to return to that starting point.

Another common issue that a�ects ovens and dryers is insu�cient makeup air entering the factory. Negative
pressure within the building can exacerbate fume containment and even burner performance.

TABLE 2.  Which Strategy Is Best for Your Oven or Dryer?1

Process
Criticality

Cost to
Maintain

Cost of
Downtime

Process Data
Req. Safety Risk

Reactive None None None None None

Run to Fail None to Low Low Low Low Low

Corrective Low Low to
Moderate Low to moderate Low Low to

Moderate

Routine Low Low Low Low Moderate

Preventive Maintenance (time or
usage) Moderate to High Moderate to

High
Moderate to
High

Moderate to
High High

C-B, Predictive Prescriptive High to Essential High High High High

As part of routine maintenance, the outer shell should be inspected for damage or wear.

Heat Source — Electric. Several di�erent types of electric heaters are used in ovens and dryers. The most
common is the metal-sheathed tubular heater (aka, a Cal-Rod heater). A variant of this design is the �nned
tubular heater. Another type of convection heater used in ovens and dryers is an open-coil duct heater. There
are also strip heaters and ceramic heaters. If you have an infrared or radiant oven, you might see quartz tubes,
quartz lamps or ceramic heaters.

Often in industrial ovens and dryers, several heaters will be wired into a common three-phase circuit. It can be
di�cult to determine when one heating element in an array has failed. The easiest way to check is to know
what the amp draw of a fully functional array of heaters should be. Then, periodically put an ammeter on the
circuit and check each leg of the three-phase power. You also should check the tightness of the wire
connections at the heating elements and at the contactor or SCR regularly.

Heat Source — Fuel Fired Burner. Most ovens with burners are fueled by natural gas. However, some are
fueled by propane, fuel oil or even land�ll gas. Every burner has a valve train with approved safety devices.
Minimum maintenance requirements for gas train components are detailed in NFPA 86: 2019, Section 7.4
Inspection, Testing and Maintenance.4 These include annual testing of all safety interlocks and safety shut-o�
valves. In addition, periodically inspect and test the spark ignition and �ame sensors for proper operation and
strength of the �ame signal.

Heat Source — Other. Some ovens or dryers are heated by steam, hot water or heat transfer oil. The
common denominator of these systems is the heating coil and pressure-relief system. The coils should be
inspected and cleaned periodically. The relief valve should be tested annually, as a minimum.

Sensors and Safety Devices. We already touched on NFPA 86 requirements for inspecting, testing and
maintaining safety devices. In addition to the gas-train components already mentioned, safety interlocks may
include air�ow or air pressure switches, rotary speed switches, high and low gas pressure switches, and high
limit controllers. Ancillary components include thermocouples or RTDs, sensing tubes for �ow or pressure
switches, and valve and damper actuators and linkage. Testing of safety components is of paramount
importance. An easy way to test a pressure switch or high limit controller is to:

Note and record its initial setting.

Change the setting to force a fault.

Con�rm that this fault shuts o� the heat source and other interlocks as designed.

Change the setting back to the initial setting prior to the test.

If the safety interlock does not function as designed or required, repair or replace it before you use the oven
or dryer again.

Conveyor and Material-Handling Systems. Many ovens and dryers include provisions to move product into
and out of the heat zone. These can be as simple as a cart in a batch oven. Material handling might mean a
conveyor belt, chains, rollers, an overhead monorail or any number of other con�gurations. The material-
handling system typically sees the most wear and tear of any major subsystem on the oven or dryer. This is
especially true of belt conveyor slide beds.

Keeping the conveyor running smoothly can be a challenge, particularly in a high temperature environment.
Lubrication helps, but it often just �ashes o� or contaminates the product being processed. Bearings can be
greased, but even “high temperature grease” has a limit. Experience has shown that sealed-for-life bearings
with a dry lubricant often are the best choice for bearings that have to survive in a high temperature
environment. Regular inspection and predictive maintenance are required to keep ahead of conveyor issues.

PLCs and Remote Access. Troubleshooting an oven or dryer is easier with more information. In the old days,
a �ame-safety relay would fault and kick o� the burner. However, because all of the safety interlocks were
wired in one string, you could not immediately tell if there was an issue with the exhaust fan air�ow,
recirculation air�ow, combustion air pressure, high gas pressure or low gas pressure. You had to climb up on
the unit to look at a switch indicator, or you had to get out a VOM and start probing live circuits.

One bene�t of having a programmable logic controller (PLC) as part of the control scheme is the abundant
information available for component and sensor failure. This is particularly true with a multi-zone oven or
dryer where you have several recirculation fans and burners. Typically, the fault screen on the HMI identi�es
the problem.

Another bene�t of the PLC is the ability to save fault history and identify periodic maintenance issues.
Collecting and retaining this information is the �rst step to a predictive maintenance program.

The third bene�t of a PLC in the control panel is the ability to provide remote access to the manufacturer or a
third-party service organization. Some end-users allow a service team to remotely access their ovens or dryers
to assist in troubleshooting startup or performance issues. Remote access allows the oven manufacturer to
identify the potential problem(s) and make recommendations for components to check or replace. Ethernet
security is often an issue with companies, so various VPN devices and applications can be used to connect to
an oven or dryer.

Most ovens with burners are fueled by natural gas; however, some are fueled by propane, fuel oil or even land�ll gas. Every
burner has a valve train with approved safety devices.

Spare Part Availability
Industrial oven or dryer downtime is greatly reduced when a minimum number of spare parts are kept on
hand. The oven or dryer manufacturer can provide a list of recommended spare parts. Typically, it includes
thermocouples or RTDs, air�ow switches, gas pressure switches, the �ame rod or UV sensor, spark ignitors or
ignition transformers.

For critical oven or dryer applications, I recommend keeping large components such as fans and burners on
hand. It is heartbreaking to tell an end-user that a new burner for his non-functional 10-year-old oven is going
to take six to eight weeks. Planning ahead and considering the worst-case scenarios keeps the “preventive” in
preventive maintenance.

In conclusion, the oven or dryer manufacturer has the responsibility to “provide instructions for inspection,
testing and maintenance.”5 But, “it shall be the responsibility of the user to establish, schedule and enforce the
frequency and extent of the inspection, testing and maintenance program, as well as the corrective action to
be taken.”6

A good maintenance plan starts with pride of ownership. An oven or dryer can last for 30 years if properly
maintained. If you compare the annual maintenance budget for an oven/dryer vs. the number of parts
produced each year, the cost of a progressive maintenance program is reasonable.

End Notes:
1. Fiix, A Rockwell Automation Co., Short Guide to Preventative Maintenance, https://resources.�ixsoftware.com/short-guide-preventive-maintenance.

2. National Fire Protection Association, Standard for Ovens and Furnaces, 86:2019.

3. Ibid, Section 7.4.8.

4. Ibid, Section 7.4.

5. Ibid, Section 7.4.2.

6. Ibid, Section 7.4.3.

Steven Onsager is the mechanical engineering manager with LaX Engineered Solutions. The
Waukesha, Wis.-based company can be reached at 262-408-5583 or visit
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Packaged
Heating
Systems
Provide Process
Heating Bene�ts

Heaters
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By Jon G. Moore Sr. and Christopher Del Sole,
Etter Engineering

When considering the typical
components of a packaged heating
system such as this high temperature
furnace, you can generally divide them
into two categories: heat and safety.

The savings, safety and optimization of process make packaged
heating systems a choice to consider for many applications.

We are a species whose existence is dependent on the warmth and energy from a distant ball of �re. Yet,
many people are unaware of how the application of one of the universe’s most basic properties — heat —
in�uences nearly every facet of their lives. The industrial process heating market is broad and touches almost
everything around us. To illustrate, consider just a few of the areas of daily life made possible by process
heating:

The drinking glass in front of you.

The yogurt you packed for lunch and the Frosted Flakes you ate for breakfast.

The powder coating or paint �nishing on your �le cabinets.

Your desk chair.

The circuit boards inside your computer and machines.

The beer you plan to crack open when you get home.

Beyond products for your personal use, consider how daily life would be di�erent without:

Heat-treated parts for aircraft, cars and other equipment.

The raw metals that go into your own products.

Biomedical joint replacements.

Chemical dipping tanks.

Forges and castings.

The making of hot air for drying and curing of all sorts of items in our lives.

Su�ce it to say, mastery of the application of process heat (temperature and energy) to the product is both art
and science. It requires engineering knowledge, experience and core competence. Working with an
experienced thermal system equipment provider — sometimes called a combustion house — can help
optimize your system.

Components utilized to deliver heat to the product include burners, heaters, elements, ductwork, fuel trains feeding the
burner, re�ective sheet metal for plenums and hoods, and refractory and insulating materials to hold heat. Shown here is a
turnkey hot air drying system.
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The three main types of heat transfer utilized in industrial process heating are:

Convection, where hot air moves across the product while carrying heat.

Induction or conduction, where a hot liquid or solid, while in contact with the product, e�ects heat transfer.

Radiation, where energy transfer occurs from photons or electromagnetic waves, much like the sun.

It is the application speci�cs and the desired end results that determine which type of heat is needed, and how
best to apply it. It is certainly not the case in process heating that one approach is best for all uses.

Given the breadth of applications, the precise temperature ranges required for speci�c results and the often
proprietary production processes, it may make sense to purchase industrial process heating equipment in
turnkey or packaged systems from a company that specializes in the application of process heat. Doing so can
help ensure that the combustion equipment, fuel trains and controls are integrated and designed to work
together. What form the packaged heating system takes is generally dependent on the speci�c application.

One of the �rst choices an end-user must make revolves around the desired fuel source. In regions with
access to low cost electricity, an electrically powered oven or heater might be the most economical choice.
Other fuel sources for larger production lines include natural gas, fuel oil or propane.

Hot air heater boxes such as this one transfer heat via convection.
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Heating Systems Options
With a fuel source selected, the most important question must be asked: What type of approach is suited for
the speci�c application? Keep in mind, the process may require a custom approach that may not exist as a
machine or process already. This situation arises when the end-user has a unique process or wants to
approach the process di�erently. This is where a system designer or “combustion house” can parley their
greater experience in designing heating systems for myriad applications to take the best advantage of
potential solutions.

Ovens and Furnaces. Although many use the terms “oven” and “furnace” interchangeably, the industry tends
to refer to systems designed to run at temperatures below 1000°F (538°C) as ovens and those designed to run
at temperatures from 1000 to 3000°F (538 to 1649°C) as furnaces.

An industrial oven is not just for baking products. Ovens are used for curing or setting myriad fabricated parts.
For instance, an industrial heat-treat furnace with an operating temperature approaching 2300°F (1260°C)
might be used to manufacture heavy equipment for the Department of Defense. Similarly, a lower
temperature box-style oven unit can be designed to melt the wax out of investment castings, or a catalytic
infrared oven can be used in the �nishing industry to cure paint, powder or other coatings applied to the parts.
Regardless, each process requires reliable packaged heating systems to ensure quality, e�ciency and
pro�tability.

Whether an oven or furnace is used, the goal is always the same: the transfer of heat from its source to the
product precisely in the manner to satisfy the application. The mechanism of that actual transfer, and its rate
of transfer, vary based on the products, ambient conditions and the desired results.

An advantage of packaged heating systems for industrial process heating is customization. Design engineers can work with
end-users to create a system that custom �ts the application and needs.
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Heated Dip Tanks. With this approach to process heating, large tanks are �tted with a serpentine tube that is
covered with liquid for the process �uid to be heated. The burner �tted to the tube commonly is referred to as
an immersion-tube-�red burner. The combustion takes place in the tube immersed in the tank. The hot �ue
gases travel down the tube, which is designed for maximum surface area, to transfer the heat of combustion
in the �ue gas to the liquid surrounding the tube.

One common use for such a heated dip tank is a chemical bath for immersing parts. This approach is used in
the chroming and plating industries.

Heated dip tanks also are used for molten salt baths, which are used in the nitriding process. This is done for
case hardening, where the carbon and nitrogen from the molten salt di�use into the steel fabrication being
hardened. The temperature of molten salt approaches 1500°F (816°C). Because the salt bath achieves heat
transfer via conduction, it is much more e�cient than the convection heating used in a furnace. Of course, any
process with such a big upside can present a similar downside. In this case, environmental and health
concerns exist regarding the caustic nature of salt baths and the dangers surrounding such a high
temperature molten liquid. Another pitfall is what occurs if heater failure or process upset causes the molten
salt bath to cool. When the salt cools, a solid block of salt is often left behind. These solid salts are di�cult to
remove and take some time to recover.

Heater Boxes. Heater boxes are appropriate for applications where a user needs to raise the temperature of
an airstream or gaseous process stream from a relatively low temperature — for instance, from room
temperature to 700°F (371°C) — to be used as a source of energy for numerous types of applications. This
approach is simply convection heat.

In such applications, the air-heat-style burner acts as a duct burner and combusts the amount of fuel
necessary for attaining the temperature setpoint dictated by the process. As the process stream changes in
mass �ow, so does the fuel needed to attain the desired results. Typically, the combustion controls, which
safely control the amount of fuel and air being combusted, will be close looped to track a thermocouple
mounted in the ducting downstream of the burner. Hot air produced by such a system could be used to dry
products, bake food items or set ink on high speed printing presses, for instance.

Rotary Hearths. This approach of process heat is most utilized in the steel- and metal-forming industries.
During the process of making steel, dirty, dusty debris takes over the workspace. Hidden in the dust, dirt and
debris can be ore — precious metals that can be recycled. It is often contaminated with zinc, however, which
cannot be recycled and is not conducive to the steel-making process.

The rotary hearth is used to remove the zinc from the dust, allowing direct-reduced iron ore to be captured
and recycled into steel. The separated zinc then can go through its own processes — recycled from crude zinc
oxide at processing plants — to generate re�ned zinc.

Purchasing a packaged heater may help ensure that the combustion equipment, fuel trains and controls are integrated and
designed to work together.

Photo credit: Jon Moore, Etter Engineering

Calibration, Precise Control and Safety
It has been said before but bears repeating: Mastery of the application of process heat is both art and science.
This holds especially true when it comes to the design of the packaged heating system. Certain processes may
require precise �ame shaping or �ame treating of parts, where the product must be exposed at a speci�c
temperature — often within a tight temperature window — for a speci�c period of time.

In addition, prior to commissioning — and periodically thereafter, depending on the industry or part being
produced — a packaged heating system must be calibrated to ensure the temperatures being reported by the
human-machine interface (HMI) are true and accurate. Various certifying bodies exist within the United States
and internationally to oversee these calibration processes, including the National Institute of Standards and
Technology (NIST).

Taking a closer look at the typical components of a packaged heating system for the industrial process
market, you can generally divide them into two categories: heat and safety. Components utilized to deliver
heat to the product include burners, heaters, elements, ductwork, fuel trains feeding the burner, re�ective
sheet metal for plenums and hoods, and refractory and insulating materials to hold heat and allow the
equipment to run in a more e�cient manner. On the safety side, components include �ame-safeguard
systems, emergency shuto� valves, redundant automatic shuto� valving systems and �ame-proving systems
such as ultraviolet and infrared scanners and �ame rods. All of these are used to “prove” a �ame continues to
exist.

High temperature rotary furnaces such as this one often are used in the steel and metal-forming industries.
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One of the most dangerous conditions in a process heat application is the unknown or unexpected �ow of
unburnt fuel into a con�ned space — room or machine — wherein one spark can cause a devastating
explosion. In order to avoid this, �ame safeguards constantly check to make sure the burner or heater is still
producing a �ame and that all safety interlocks are in a proper state. This includes things like proper fuel
pressure and proof of air�ow. Flame safeguards also check the system is operating below the maximum high
limit temperature. Ultimately, the most critical aspect of any process heating system is a properly operating
and well-maintained �ame-safety system.

An advantage of packaged heating systems for industrial process heating is customization. Design engineers
can work with end-users to create a system that custom �ts the application and needs. The plug-and-play
method of a turnkey system’s installation often causes fewer headaches on-site. In addition, it may be cost
e�ective compared to “�eld creating” a solution. To install a packaged heating system, in most cases, it is
necessary only to connect the equipment as designed, power it up, connect its fuel source and commission
the system. With a little help from a trained combustion professional, you are up and running, producing
products.

When considering whether a custom-built packaged heating system is worth it, ROI calculations should be
used to determine payback. The savings may be substantial.

Jon G. Moore Sr. is the vice president of engineering sales, and Christopher Del Sole is the
director of marketing for Etter Engineering Inc. The Bristol, Conn.-based company can be reached
at 800-444-1962 or visit etterengineering.com.
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6 Common Questions
about Boilers Used in Process

Heating Applications

Industrial Boilers

Photo credit: Western Technologies Galvanizing

By Jack Coe,
Rite Engineering & Manufacturing Corp.

Engineering and technical support from the design stage to
troubleshooting can be one of your best resources when it comes to
questions about boilers and boiler systems.

Boilers are used to heat a variety of liquid solutions for di�erent processes via heat exchangers. Heat
exchangers keep the boiler water (or steam) from direct contact with the solutions being heated. It is
important to maintain this �uid separation because process solutions will be either acidic or caustic, and the
�uids can damage the boiler if they migrate into the boiler system piping through a cracked heat exchanger or
other means.

Steam boilers include a gauge glass, which is the most obvious way to differentiate between steam boilers and hot water
boilers.

Boilers fall into two ASME Code classi�cations: Section 1 and Section 4. ASME Section 1 boilers include high
pressure steam boilers operating above 15 psi steam and hot water boilers operating above 250°F (121°C) or
160 psi. Section 4 boilers include low pressure steam boilers operating below 15 psi and hot water boilers
operating at less than 250°F (121°C) and below 160 psi.

The design of the heat exchanger will determine whether a hot water or steam boiler is required as well as the
classi�cation. The size of the boiler will be determined by how many BTUs (or lbs/hr steam) the heat
exchanger(s) require. Boiler size usually is de�ned in one of three ways:

BTUs per hour (BTU/hr).

Boiler horsepower (BHP).

For steam boilers, pounds of steam per hour, or PPH.

They equate to each other this way:

33,475 BTU/hr Output = 1 Boiler Horsepower = 34.5 pounds of steam per hour

Output is underlined above because that is what the heat exchanger requires — not the BTU/hr input of the
boiler.

When sizing a boiler, determine the BTUs required by the heat exchanger(s) and then select a boiler based on
output rating, not input rating. For closed-loop hot water boilers, here is another simple sizing formula:

BTU/hr Boiler Output = 500* x ∆T x Flow Rate (gal/min)
 

*where 500 is 1 gallon of water @ 8.3 lb x 60 minutes

Keep in mind that a boiler can provide either hot water or steam. But, without the addition of a heat
exchanger, it cannot supply both.

This skid-packaged boiler includes pumps and an expansion tank.
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1. What Is the Difference Between Input and Output?
For gas-�red boilers, roughly 20 percent of the input goes out of the stack, and 80 percent goes into heating
the water. Keep in mind that this “wasted heat” leaving the stack is actually creating the natural draft
necessary to exhaust the products of combustion out of the boiler. Without that heat energy to create the
draft, an induced-draft fan would be required. Some plant engineers consider what goes out of the stack as
“wasted heat” and may want to try to extract some or all of that heat with a stack economizer.

Conditions that would favor stack economizers include:

High stack temperatures (700°F [371°C] and above).

Large boilers (200 horsepower and above).

A continuous heating load.

The greater the di�erence in temperature between the stack exhaust and the �uid to be heated, the more
BTUs will be extracted from the economizer.

Before investing in a stack economizer, fully understand what the ROI will be. (Do not forget the installation,
maintenance cost and life expectancy of the economizer.) Also, calculate what impact the economizer will
have on the boiler-draft system. The addition of a stack economizer may require an induced-draft fan and a
change from Category 1 (non-condensing negative pressure) to Category 3 (non-condensing positive pressure)
vent material.

2. What Is the Difference between Startup Load and Operating Load?
When it comes to boiler sizing, it is important to understand the di�erence between startup load and
operating load. An example of a startup load would be heating all of the batch tanks up from a cold start on a
Monday morning. An example of the operating load would be the heat input required to maintain temperature
after the system is already up to temperature.

After everything has heated up, the BTU/hr loss from normal operation is not that signi�cant. Therefore, a cold
startup load will almost always require more BTUs per hour than the operating load. It is the amount of time it
takes to get the tanks up to the temperature, however, that is key to sizing the boiler.

Going back to the sizing formula for hot water boilers, when the �ow rate is doubled, the BTU/hr requirement
doubles. And, likewise, if the �ow rate is reduced by half, the BTU/hr requirement is also halved. So, for
instance, by changing the heatup time on a Monday morning from 1.5 to 3 hours, the boiler size can be
reduced by half.

There are a few caveats to this, however. The boiler should always be sized 15 to 20 percent over the operating
BTU/hr load requirement. Also, if the boiler fails to automatically come online on Monday morning, and there
is no one there to reset it, the extended startup time may interfere with production.

Hot water boilers are used in a paint line system application.
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3. Why Is Boiler Sizing Important?
In addition to the obvious higher capital cost and installation cost of a smaller boiler, there are several reasons
why boiler sizing is important.

An oversized (for the load it serves) boiler will frequently short cycle from low �re to o� because — even at
low �re — the load on the boiler may be too small. Short cycling not only leads to more wear and tear on the
burner components, but it also uses more fuel after every burner pre-purge cycle to make up for the heat loss
during a pre-purge. Codes require that there must be four air changes in the combustion chamber prior to a
burner re-light to expel the combustion chamber of any fuel that might have leaked through the safety shut-
o� gas valves between the time the burner cycled o� and another call for heat. A pre-purge cycle does this by
turning on the burner fan for typically 30 to 90 sec, pushing ambient air through the boiler and its heat
exchanger, and then, �nally, pushing that air out of the stack. In doing so, it cools the water �owing through
the boiler.

This BTU loss must be made up each time the boiler �res again — requiring more fuel. A boiler that can
modulate its �ring rate below the lowest heating load will remain “on” longer and use less fuel than a boiler
that short cycles.

Another reason is stack emissions. NOX rules (and the maximum allowable limits of other pollutants) are
based on the BTU/hr input of the boiler. The permitting of a smaller boiler can, therefore, make the di�erence
between a more expensive low NOX burner and a less costly standard emissions burner.

4. Should You Install Two Boilers or One?
If the operation is critical, a backup boiler is advisable. Two boilers can each be sized for anywhere from 60 to
100 percent of the total load, depending on whether full or partial backup is required. With two boilers each
operating at 60 percent capacity, they can come online together to reduce startup run time. Then, one boiler
can be taken o�ine, leaving the other to maintain the operating load with less chance of short cycling. In
addition, in the event that one boiler is not operational, the other boiler can still provide 60 percent production
capacity.

There are lead-lag systems available to automate equal run time for both boilers. Having two identical boilers
also means less spare parts inventory, and control parts can be swapped relatively easily. In some cases, the
emissions requirements for one larger boiler may trigger a more expensive low NOX burner than is required
for two smaller boilers. One disadvantage, however, is that the purchase and installation cost for one large
boiler will usually be less than for two smaller ones.

Figure 1 shows the proper method of installation for hot water system components, while �gures 2 and 3 show the proper
layout for elevated compression tanks for the air control system.

5. Should You Install Water or Steam?
If you have the choice to design a process heating system operating at less than 240°F (115°C), hot water has
several advantages over steam. Hot water systems require fewer components and less maintenance than
steam systems. Typical hot water systems will have a system circulating pump, an expansion tank, an air
separator and a chemical shot feeder. Figure 1 shows the proper method of installation for these components.
They are closed-loop systems, meaning once the system is �lled and all of the air is purged, the system should
be kept tightly sealed and not drained unless necessary.

The importance of the expansion tank must not be overlooked. There are two types: compression and
bladder. In either case, if the expansion tank fails to operate properly, the system water pressure will go up as
the system temperature increases. The pressure typically will rise to the point where the boiler relief valve will
open and discharge the system until the pressure drops and the valve resets. This can go unnoticed by
maintenance personnel because it may appear to be an automatic, periodic event. It also may go unnoticed
because the pressure-reducing makeup valve will automatically add water back into the system and the boiler
may continue to �re and not lockout on a low water condition. If this cycle repeats often enough, the boiler
can end up �lled with sediment and limescale, reducing heat transfer e�ciency and ultimately leading to
failure of overheated tubes or other pressure vessel parts.

Adding a water pressure switch to the boiler or in the system piping to signal excessive pressure is one way of
detecting expansion tank failure. Routine visual checks that the boiler pressure gauge is reading normal and
well below the pressure-relief valve setting are recommended. The pressure-reducing valve should be set to
supply enough water pressure to reach the top of the system piping with an additional 4 to 5 psi cushion.
There is no reason or advantage to operate a water heating system with a higher cold �ll pressure than that.

The chemical shot feeder typically is used to add corrosion inhibitors into the system to help o�set the
dissolved oxygen entrained in the water during the initial �ll. If freezing is a possibility, glycols (ethylene or
propylene) can be added through the shot feeder.

Keep in mind that glycols reduce heat transfer e�ciency, so consider adding only enough glycol by volume for
burst protection and not freeze protection. Weekly checks for system water pH are a good idea. In a water
heating boiler, pH should be between 8 and 9 on the pH scale. If acids or caustics that are being indirectly
heated get into the boiler system through a faulty heat exchanger or some other means, the damage to the
boiler can be severe.

Steam boilers do not require circulating pumps because steam will travel to the heat exchangers under its
own power. Steam systems will require traps at the end of the steam header and at the outlets of all heat
exchangers. Low pressure steam systems may require one or more condensate transfer stations to get the
condensate leaving the traps back to the boiler feed unit. High pressure steam systems usually have enough
pressure at the traps to lift and push condensate back to the boiler feed unit. One psi of steam pressure at the
inlet to a trap can lift the condensate up 2.3’. For large plants with long steam runs, high pressure steam lines
can be signi�cantly smaller in diameter than low pressure steam lines.

If two or more steam boilers are piped into the same steam header, check valves or stop-check valves should
be installed in each boiler’s steam supply line before it reaches the steam main to prevent steam back�ow and
condensing into the other line. Softened water makeup with no more than one to two grains of hardness per
gallon and "zero" grains preferred is a must.

Chemical treatment in conjunction with blowdowns is also a must. Chemical treatment requires a sample
cooler to test the boiler water on a regular basis and is usually monitored by a water treatment specialist. High
pressure steam boilers are required to be opened and inspected on the waterside once a year and it is
recommended that low pressure steam boilers be opened after one year of operation to make sure the water
treatment program is e�ective. An e�ective water treatment program is one that prevents limescale buildup
and corrosion of waterside surfaces inside the boiler. Changes to the water treatment program should be
made immediately if limescale or corrosion (usually oxygen) are discovered.

Every time a steam boiler is turned o� and cools down, it will draw a vacuum because steam has 1,700 times
the volume of water. The vacuum can be broken by either a vacuum breaker or through the seals of the boiler
gauge glass. If the vacuum is not broken, it can be strong enough to pull feedwater out of the condensate
receiver/boiler feed unit and into the boiler. A full boiler gauge glass on a Monday morning after a shutdown is
an indication of this. Failure to drain enough water out of the boiler until some air is visible in the gauge glass
could result in water carryover into the steam line.

Adding a vacuum breaker will siphon water out of the boiler feed unit, but doing so introduces air into the
boiler and piping and raises the probability of oxygen corrosion. There are various strategies for dealing with
these issues such as leaving the boiler on all the time — with or without night setback — as well as amine
treatments for above-the-water-line protection against corrosion. These should be discussed with your water
treatment specialist for your speci�c operation.

Hot water systems require fewer components and less maintenance than steam systems. Hot water systems usually have a
system circulating pump, an expansion tank, an air separator and a chemical shot feeder. Shown here is a typical hot water
heating skid.
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6. What Are Some Common Issues?
One common problem that all steam boiler operators should be aware of is faulty check valves between the
boiler feedwater pump and the boiler. If you have a situation where the boiler is steaming and the feedwater
pump switches on, but no water seems to be going into the boiler, this usually is caused by a check valve not
closing tightly. Initially, this shows up as the boiler o� on low water, but the water in the boiler gauge glass is
at its normal operating level. This is because water from the boiler has migrated back to the feed pump
through one or both faulty check valves.

When the feed pump comes on, it creates a sub-atmospheric pressure in the volute, and the water inside the
pump will �ash to steam. Because steam cannot be pumped, nothing happens until the water temperature
drops su�ciently, and the steam inside the pump condenses back to a liquid. The water level will be restored,
but by this time, the boiler can be locked out on low water. The temperature at the boiler feedwater inlet pipe
should be much hotter than the temperature at the pump-discharge pipe if the check valves are working
correctly. Oftentimes, the wrong type of check valves is installed for this service. Such an error eventually
leads to this kind of failure.

Negative room pressure inside a plant can adversely a�ect boiler operation. Boilers often are installed inside
process plants with little or no room separation. Plants that utilize high volume exhaust fans can turn negative
with regard to room pressure, especially in winter when the roll-up doors are closed. This negative pressure
can be strong enough to negatively impact the way a boiler "breathes" and lead to �ame rollouts and reverse
�ow of exhaust gases down the stack instead of out the stack.

For new plants, this should be accounted for in the design phase by considering such measures as adding an
adjacent structure next to the main building(s) with a common wall in order to maintain a separate boiler
room environment from the rest of the plant. For existing plants subject to this problem, an induced draft fan
may be the only solution if there are no other means of correcting the negative plant pressure.

Boiler manufacturers and their representatives that specialize in process heating applications can provide
valuable engineering and technical support from the design stage to troubleshooting. They can be one of your
best resources when it comes to questions about boilers and boiler systems.

Jack Coe is the president of Rite Engineering & Manufacturing Corp. The Commerce, Calif.-based
company can be reached at 562-862-2135 or visit riteboiler.com.
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Equipment Overview
Industrial Infrared Heaters

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

Our Equipment Overview on Infrared Heaters allows readers to review the capabilities of a single
manufacturer or identify all of the manufacturers with speci�c experience. Use the navigation in the upper
right of the chart below as well as vertical and horizontal scrollbars to explore the data. The search function
allows you to narrow your results to a single company.

To view our Equipment Overview in a directory or buyers’ guide format, visit process-heating.com/infrared-
heaters-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

Infared Heaters
 Page 1 of 2  

Heater
Type

Gas-
Fired

Company Phone Web Address Catalytic Ceramic
Fiberboard

Ce
Ele

★ Aitken Products Inc. 440-466-5711 aitkenproducts.com •

★ Marsden Inc. 856-663-2227 marsdeninc.com

Anderson Thermal Devices 800-720-5256 andersonthermal.com

Blasdel Enterprises Inc. 812-663-3213 blasdel.net •

C.A. Litzler Co. Inc. 216-267-8020 calitzler.com •

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

Chromalox 800-443-2640 chromalox.com

Compact Engineering Ltd. 44 1845 525
356 compact.co.uk

Convectronics Inc. 978-374-7714 convectronics.com

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

Davidon Industries Inc. 401-737-8380 davidonindustries.com

Detroit Radiant Products 586-756-0950 reverberray.com

ETTER Engineering 860-584-8842 etterengineering.com • •

Fannon Products Co. 810-794-2000 fannoninfrared.com

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

General Thermal Corp. 973-575-5332 gtckinetics.com

Glenro Inc. 888-453-6761 glenro.com •

Heraeus Noblelight America,
Thermal Process Solutions 678-835-5982 heraeus-thermal-

solutions.com •

Hix Industrial Ovens 620-231-8568 hixovens.com

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

Search in table

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

Radio Frequency Preheating Reduces Drying Times
Click to read more

Image provided by Radio Freuency Corp.

Radio Frequency Preheating Reduces Drying Times
Building materials such as gypsum board, perlite panels and ceiling tiles require prolonged drying times to remove
the water during the production process. In addition, the drying temperatures must be relatively low in order to
avoid overheating or discoloring the materials. Adding radio frequency heating, an electromagnetic form of energy,
shortens drying time because it volumetrically heats a product simultaneously throughout its entire thickness.

Radio Frequency Corp. | 508-376-9555 | radiofrequency.com

Electric Actuators O�ered in 4 Con�gurations
Click to read more

Image provided by Asahi/America Inc.

Electric Actuators Offered in 4 Con�gurations
Series 19 is o�ered in four operating con�gurations: on/o�, modulating, fail-safe and modulating fail-safe. In
addition, three sizes are available to meet valve torque requirements. The multi-voltage, general-purpose units
operate at a 75 percent duty cycle for more frequent cycling of the valve. Compatible with most PLCs, the electric
actuators have corrosion-resistant NEMA 4X, engineered-resin enclosures with stainless steel trim to protect the
reversing, brushless DC motor and permanently lubricated steel gear train.

Asahi/America Inc. | 800-343-3618 | asahi-america.com

Monitor Moisture Content in Natural Gas Pipelines
Click to read more

Image provided by SpectraSensors Inc., an Endress+Hauser company

Monitor Moisture Content in Natural Gas Pipelines
Given gas composition variability, industrial users must accommodate unexpected changes in the natural gas
heating value and contaminant levels by using analyzers to verify characteristics throughout the supply chain. Model
J22 can be used to monitor moisture gas content in natural gas pipelines. The analyzer is intended to replace
electrochemical sensors such as aluminum oxide, phosphorus pentoxide, quartz crystal microbalance and chilled
mirror, says the manufacturer. The analyzer’s TDLAS technology can identify water molecules speci�cally while being
una�ected by other common contaminants.

SpectraSensors Inc., an Endress+Hauser company | 909-948-4100 | 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
Series EDA is available in �ve sizes with �ow capacities up to 265 gal/min (1000 l/min). The 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). The
�lters can operate continuously, maximizing equipment uptime. 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.

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

Corrugated Tube Heat Exchanger Technology
Click to read more

Image provided by HRS Heat Exchangers

Corrugated Tube Heat Exchanger Technology
In a smooth tube, �uids generally follow a smooth path, and the particles of the �uid do not interfere with each
other. Introducing corrugation creates turbulence, which creates turbulent �ow and more e�ective heat exchange.
Turbulent �ow prevents viscous materials from sticking to the wall of the tube, where they can act as insulation and
prevent e�cient heat transfer. The turbulence also prevents materials in suspension from dropping out of the
carrier �uid and having a similar e�ect.

HRS Heat Exchangers | 770-726-3540 | hrs-heatexchangers.com

Low Pro�le Housing for Panel Interface Connectors
Click to read more
Image provided by Mencom Corp.

Low Pro�le Housing for Panel Interface Connectors
Also known as a programming port, a panel interface connector (PIC) typically mounts to the outside of a control
panel housing a PLC, computer or another type of programmable device. Once in place, the PIC, which houses
pass-through connections, provides safe access to the controls inside the cabinet without opening the main door.
The ability to interface with the contents of the cabinet without opening the door prevents potential safety hazards
associated with having an open electrical panel such as arc �ash.

Mencom Corp. | 770-534-4585 | mencom.com

Graphite-Filled Epoxy O�ers Electrical, Thermal Conductivity
Click to read more
Image provided by Master Bond Inc.

Graphite-Filled Epoxy Offers Electrical, Thermal Conductivity
A one-component, NASA low outgassing-rated epoxy, EP5G-80 has a temperature cure requirement of 176°F (80°C)
for 4 hours. The graphite-�lled compound is not premixed and frozen. It has an unlimited working life at room
temperature. It o�ers electrical conductivity with a volume resistivity of 5 to 15 ohm-cm and a thermal conductivity
of 2.88 to 3.46 W/(m•K) at room temperature. It is intended for heat-sensitive electronic applications where high
levels of conductivity are desired.

Master Bond Inc. | 201-343-8983 | masterbond.com

Visualize, Monitor and Archive Measurement Data
Click to read more
Image provided by CAS Dataloggers

Visualize, Monitor and Archive Measurement Data
Pro�Signal 20 software provides platform independence by allowing data collected with the company’s Delphin
data-acquisition systems to be visualized and analyzed on a PC, tablet or smartphone. The “Go” version can be used
for visualization, monitoring and archiving of measurement data. It includes con�gurable single- and multi-axis trend
charts. Multi-track diagrams allow measurement data from multiple channels, both digital and analog, to be
displayed synchronously for instant comparison. It also provides X vs. Y diagrams to display the correlations
between two or more variables.

CAS Dataloggers | 800-956-4437 | dataloggerinc.com

Infrared Conveyor Tunnel Oven with Preheat Zone Boosts
Capacity

Click to read more
Image provided by Vastex Industrial

Infrared Conveyor Tunnel Oven with Preheat Zone Boosts Capacity
BigRed 4D-54 boosts temperatures to more than 300°F (149°C) within the �rst several inches of conveyor travel. The
infrared oven maintains at-cure temperatures of up to 900°F (482°C) to meet high capacity curing, drying and
baking requirements. It is equipped with a 54" conveyor belt, dual heating zones and four height-adjustable infrared
heaters capable of heating �lms, sheets, parts and metal products. An air�ow-mapping system draws makeup air
into the chamber's double-walled shell through �ltered inlets along opposite exterior sides, cooling the outer shell
while preheating incoming air.

Vastex Industrial | 610-625-2702 | vastexindustrial.com
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FreeLiterature
To request any of these free brochures, use the contact information in the literature item in which you
are interested, or consult our ad index for the company's phone, fax and website.

Who Powers Your Process?
Control Concepts Inc. o�ers digital SCR power
controllers in both single-phase & three-phase,
ranging from 8Amps to 1,200Amps. CCI’s Digital
SCRs allow the user to control their process power
over their network as well as monitoring
capabilities to help with predictive maintenance
and improving the user’s process.

Control Concepts, Inc.
www.ccipower.com

Bronze & Stainless Steel 2-Way
Solenoid Valves
Full port-internal pilot operated or direct acting
solenoid valves to control �ow of Water, Oil, Gas,
Steam, Brine, Solvents, Cryogenics and Oxygen.
Packless construction with continuous duty coils
for all voltages, NO di�erential pressure required to
open and easily serviced while in the pipeline.
Bronze Valves: 3/8” – 3” – Stainless Steel Valves: ½” –
3”, available normally open or normally closed and
explosion proof. QUICK DELIVERY.

Magnatrol Valve Corporation
 www.magnatrol.com

 

Closed Loop System
New technologies can reduce industrial cooling
system operating costs by over 40%. Installing a
closed loop cooling system is a smart option to
protect process equipment and bene�t from
favorable ambient conditions. Bene�ts include a
clean system that consumes much less water,
requires minimal water treatment, and reduces
maintenance costs.

Thermal Care
 www.thermalcare.com/cooling-towers
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Editorial Index
Use this index to contact the companies you read about within this issue of
Process Heating.
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“Packaged Heating Systems Provide Process Heating Bene�ts,” By Jon G. Moore Sr. and Christopher Del
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Aitken Products Inc., aitkenproducts.com
Marsden Inc., marsdeninc.com
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Radio Frequency Preheating Reduces Drying Times, Radio Frequency Corp., radiofrequency.com
Electric Actuators O�ered in 4 Con�gurations, Asahi/America Inc., asahi-america.com
Duplex Change-Over Filters for Continuous Operation, Eaton, Filtration Div., eaton.com
Monitor Moisture Content in Natural Gas Pipelines, SpectraSensors Inc., us.endress.com
Corrugated Tube Heat Exchanger Technology, HRS Heat Exchangers, hrs-heatexchangers.com
Low Pro�le Housing for Panel Interface Connectors, Mencom Corp., mencom.com
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Visualize, Monitor and Archive Measurement Data, CAS Dataloggers, dataloggerinc.com
Infrared Conveyor Tunnel Oven with Preheat Zone Boosts Capacity, Vastex Industrial, vastexindustrial.com
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Thermalogic Corp., thermalogic.com
Nationwide Boiler Inc., nationwideboiler.com
Colmac Coil, colmaccoil.com
Chart Industries Inc., chartindustries.com
Industrial Heating Equipment Association (IHEA), ihea.org
Alabama Power, A Southern Company, alabamapower.com
Surface Combustion, surfacecombustion.com
Honeywell Thermal Solutions, thermalsolutions.honeywell.com
Advanced Energy, advancedenergy.com
Karl Dungs Inc., dungs.com
Selas Heat Technology Co. LLC, selas.com
Dry Coolers, drycoolers.com
Nutec Bickley, nutecbickley.com
Super Systems Inc., supersystems.com
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Wago, wago.com
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Places Faces

Thermalogic Corp., Hudson, Mass., launched a new website at thermalogic.com with a streamlined, user-
friendly platform. Con�gured to highlight the company’s control, sensor and transmitter product lines, the
website also includes an area where users can elaborate on speci�c design features and application needs.
Using the company’s control and sensor con�gurator, prospective customers can submit drawings, sketches,
descriptions, ideas or information about obsolete products so a custom solution can be developed.    

Nick LeJeune was named business development manager for Nationwide Boiler Inc.,
Fremont, Calif. Based out of the company’s new Houston facility, he will play a part in all
global business development activities, including large boiler rental and sales projects
for domestic and international customers. LeJeune also will manage the company’s
representative network.

Nick LeJeune

Earlier this year, Jeremy Olberding was promoted to vice president of Colmac Coil, Colville, Wash. His
responsibilities include sales and marketing team leadership, accelerating Colmac Coil’s new product
development, business development, and contributing to overall strategy and operations.

The board of directors of Atlanta-based Chart Industries Inc. appointed Paula Harris, Linda Harty and Roger
Strauch as new directors. With these appointments, the board comprises eight independent directors and the
CEO and president, Jill Evanko.

Paula Harris has more than 34 years of experience in international oil�eld services with Schlumberger Ltd.
Linda Harty has broad-based experience across �nance, accounting, treasury and taxes in addition to strategy,
capital allocation, and mergers and acquisitions. Roger Strauch is chairman of the Roda Group, an early-stage
venture capital group focused on investment opportunities that address the consequences of climate change,
stress on the Earthʼs natural resources and the increased demand for low carbon energy.

At its annual meeting in St. Pete Beach, Fla., the Industrial Heating Equipment Association (IHEA),
Independence, Ky., announced its 2021-2022 board of directors and o�cers. Scott Bishop of Alabama Power,
Southern Co., serves as president; Je� Valuck of Surface Combustion serves as vice president; Brian Kelly of
Honeywell Thermal Solutions serves as treasurer; and Michael Stowe of Advanced Energy serves as past
president.

Two members joined the board: Jason Safarz, a regional sales manager with Karl Dungs Inc., and Je� Rafter,
vice president of sales and marketing with Selas Heat Technology Co. LLC.

Continuing their service on the board are Gary Berwick, Dry Coolers; Alberto Cantu, Nutec Bickley; Bob
Fincken, Super Systems Inc.; Francis Liebens, Solo Swiss Group; John Podach, Fostoria Infrared; John Stanley,
Karl Dungs Inc., and Doug Glenn, Heat Treat Today.

The 2021-2022 IHEA board of directors (left to right): Bob Fincken, Doug Glenn, Jeff Rafter, Michael Stowe, John Podach,
Jason Safarz, John Stanley, Scott Bishop, Brian Kelly, Jeff Valuck and Alberto Cantu. Not pictured: Francis Liebens.

Germantown, Wis.-based Wago hired Danny Woodlief as an electrical contractor and
wholesale specialist for the eastern United States. Also, Wago hired Lucas Nuss as a
product specialist for marking, tools and software.

In other company news, Tempe-based Poundra LLC partnered with Wago as a solutions
provider. The industrial automation company focuses on providing technology
solutions in the industrial and energy market segments. Poundra o�ers system
integration, strategic consulting, contract manufacturing and safety certi�cation
services.Danny Woodlief

Vertex Manufacturing, a Cincinnati-based contract manufacturer, purchased an end-to-end additive
manufacturing solution for Hastelloy from Velo3D Inc., Campbell, Calif. According to Velo3D, Vertex is the �rst
contract manufacturer to own its system that processes the high performance material. Earlier this year,
Vertex Manufacturing acquired a Velo3D solution for Inconel 718.
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you can design a heat tracing solution that will

effectively maintain your industrial process piping

temperature.

~ Mark Crombie of Chromalox, explaining how to calculate heat loss

by understanding the
basics of heat loss,

 

Read More
 

 

Though all heat tracing is subject to

heat losses,

Fina

https://www.process-heating.com/articles/87988-calculating-heat-loss



