


http://www.heatingcoolingshow.com/


Table of
CONTENTS December 2021

Volumn 28, Number 12

Heat Transfer
How to Select a Steam
Injection Heater for Your Hot
Water Needs
Both inline steam injection heaters
and tank jet spargers can be used in
�uid heating applications. Depending
on the heating application, one heater
design might be a better choice than
another. Evaluating the process can
help identify the appropriate steam
injection equipment for the
application.On the Cover

Features
Energy Recovery
» Capturing and Reusing Waste Heat
Pairing ORC technology and heat exchangers can help some facilities capture otherwise
lost thermal energy in bulk-solids materials to reduce energy consumption and generate
electricity.

Combustion Safety
» How to Take Credit for an IPL Alarm in Your DCS
Often, the functionally safer a system is built, the less reliable it becomes. In this article,
the �rst of a two-part series, learn how to handle independent protection layer alarms.
Part two of this series will demonstrate the concept using the example of a re�nery
furnace.

Industrial Heating
» 2021 Article Index
Process Heating covers the gamut of low temperature thermal processing technologies
throughout the year. To help you be sure not to miss any articles on the topics that
matter to you most, we’ve compiled an index of our 2021 articles organized by topic.
The included links to our website mean each article is just a click away.

Manufacturing Focus
» 2022 Buyers Guide eBook
Connect with suppliers in this eBook directory focused exclusively on heat processing
equipment, materials, components and supplies for the process industries.

Columns & Departments
» Contact Us

» Commentary

» eMagazine Navigation Guide

» Inner Workings

» Product Highlights

» Editorial Index

» Featured Suppliers in our Buyers Guide

» Advertiser Index

» Classi�ed Directory

» Final Thought

ENGAGE, CONNECT & LEARN
Thermal Processing Continuing Education Center

The continuing education center for thermal processing, developed jointly by the thermal brands of
BNP Media, offers courses speci�cally focused on industrial thermal processing. Select from a

growing list of courses and immediately begin earning CEUs/PDHs — at no cost to you.

thermalcenter.bnpmedia.com

Process-Heating.com | December 2021

https://view.ceros.com/bnp-engage/ph-directory-ebook-2022/p/1
https://view.ceros.com/bnp-engage/ph-directory-ebook-2022/p/1
http://thermalcenter.bnpmedia.com/
https://www.process-heating.com/


Subscriptions
For subscription information or service, please contact Customer Service at:

800-952-6643

processheating@omeda.com

FAX 847-763-9538

Publishing Staff
ERIK KLINGERMAN

Group Publisher
 248-833-7341

KlingermanE@bnpmedia.com

LINDA BECKER
Associate Publisher and Editor

 262-358-2143

BeckerL@bnpmedia.com

REED MILLER
Technical Editor

 412-225-9472

reed@process-heating.com

BILL MAYER
Associate Editor

 248-833-7380
bill@process-heating.com

JOY LEPREE ANDERSON
Contributing Editor 

 856-582-9554

joylepree@gmail.com

MANDA CHAN
Art Director 

 323-486-8080

ChanM@bnpmedia.com

JOHN TALAN
Production Manager

 248-244-8253
TalanJ@bnpmedia.com

Advertising Sales
NORTH AMERICA

SUSAN HEINAUER
Advertising Director

 248-833-7382
FAX 248-502-1046

HeinauerS@bnpmedia.com

NORTH AMERICA

FRANK PROKOS
National Business Development Manager

 847-405-4033
MOBILE 312-343-3253

ProkosF@bnpmedia.com

EUROPE

STEVE ROTH
 520-742-017

MOBILE 847-922-0910
FAX 847-620-2525

steve@process-heating.com

CLASSIFIED ADVERTISING

BECKY MCCLELLAND
Inside Sales Consultant

 248-833-7385

McClellandB@bnpmedia.com

Corporate Staff
Chief Experience Of�cer: Darrell Dal Pozzo

 Human Resources & Information Technology Director: Rita M. Foumia
 Production Director: Vincent M. Miconi

 Finance Director: Lisa L. Paulus
 Creative Director: Michael T. Powell

 Clear Seas Research Director: Beth A. Surowiec
 Chief Events Of�cer: Scott Wolters

BNP Media Corporate Of�ce • 248-244-6400

ERIN MYGAL
Directory Development Manager

 248-786-1684

mygale@bnpmedia.com

MEGAN MASSON
Audience Marketing Project Manager

List Rental
Please contact your sales representatives

Single Copy Sales
Please visit process-heating.com/scs

Reprints
Please contact reprints@bnpmedia.com

bnpmedia.com/reprints

Thermal Processing 
 Continuing Education Center

Please visit thermalcenter.bnpmedia.com

Get More Online
Search and read our archives. Every article and column published in Process Heating since 1998 is available online!

www.process-heating.com
BNP Media Helps People Succeed in Business with Superior Information

PROCESS HEATING (ISSN: Digital 2328-9996) is published 12 times annually, monthly, by BNP Media, Inc., 2401 W. Big Beaver Rd., Suite 700, Troy, MI 48084-

3333.
 Telephone: (248) 362-3700, Fax: (248) 362-0317.

 Copyright 2021, by BNP Media. All rights reserved. The contents of this publication may not be reproduced in whole or in part without the consent of the
publisher. The publisher is not responsible for product claims and representations.

 Change of address: Send old address label along with new address to PROCESS HEATING, P.O. Box 2146, Skokie, IL 60076.

Email: processheating@omeda.com
 For subscription information or service, please contact Customer Service at: Phone: (800) 952-6643 Fax: (847) 763-9538. 

mailto:processheating@omeda.com?Subject=Subscription
mailto:klingermane@bnpmedia.com?Subject=undefined
mailto:BeckerL@bnpmedia.com?Subject=undefined
mailto:reed@process-heating.com?Subject=undefined
mailto:bill@process-heating.com?Subject=undefined
mailto:joylepree@gmail.com?Subject=undefined
mailto:ChanM@bnpmedia.com?Subject=undefined
mailto:talanj@bnpmedia.com?Subject=undefined
mailto:HeinauerS@bnpmedia.com?Subject=Advertising
mailto:ProkosF@bnpmedia.com?Subject=undefined
mailto:steve@process-heating.com?Subject=undefined
mailto:McClellandB@bnpmedia.com?Subject=Classifieds%20&%20Reprint
mailto:mygale@bnpmedia.com?Subject=undefined
https://www.process-heating.com/scs
mailto:reprints@bnpmedia.com
https://www.bnpmedia.com/reprints
https://thermalcenter.bnpmedia.com/
https://www.process-heating.com/


Commentary
Linda Becker

We Saved the Best of 2021 for Last

When I sat down to write my December commentary, I decided to �rst look back on previous years so I

wouldn’t repeat myself. And then I remembered: Repeating myself would be nearly impossible because our

December issue traditionally has been our annual buyers guide. And, while we produced a buyers guide

this year (more on that in a moment), this issue serves as the �rst full, standalone December issue,

separate from the buyers guide.

Before I go on, let me encourage you to check out the 2022 Buyers Guide eBook that — while remaining a

 go-to source of information about low temperature industrial heating equipment — goes digital. The

swap allows us to keep the information you will access using it always up to date. And of course, our

directory listings are viewable and searchable online at process-heating.com/buyersguide.

Our Best of Process Heating lists traditionally have been included in our December issue. While our Best of

Industry News and Best of New Products will only appear on our website, I couldn’t pass up including the

15 most popular articles published in Process Heating in 2021.

15.   Electric Air Heating Can Improve Your Process, process-heating.com/articles/93622

14.   6 Points to Ponder When Selecting a Circulation Heater, process-heating.com/articles/93654

13. When Controls Retro�ts Make Sense for Your Boiler Room, process-heating.com/articles/93653

12. Thermal Processes for Additive Manufacturing, process-heating.com/articles/93694

11. Chemtool Plant Fire Result of Leak from Heat Transfer Piping, Ruled Accidental, process-

heating.com/articles/93728

10. Retro�t or Replace? Evaluating Your Regenerative Thermal Oxidizer, process-heating.com/articles/93599

9. Companies to Develop Electrically Heated Steam Cracker Furnaces, process-heating.com/articles/93671

8. The Ins and Outs of Temperature Control Units, process-heating.com/articles/93705

7. Instrumentation Provides Data Critical to Improving Steam System E�ciency, process-

heating.com/articles/93600

6. Selecting Gas Combustion Safety Shuto� Valves and Actuators, process-heating.com/articles/93625

5. Trends in Process Heating with Boiler Systems, process-heating.com/articles/93652

4. CSB Update on Deadly Fire, Explosion at Ohio Paint Manufacturer, process-heating.com/articles/93675

3. Common Industrial Applications for Thermocouples and RTDs, process-heating.com/articles/93736

2. Key Considerations for Tube-End Joint Design, process-heating.com/articles/93620

1. Burners 101: Natural-Draft Burners, process-heating.com/articles/93623

Any surprises in the list for you?

Linda Becker
Associate Publisher and Editor
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Inner Workings

Conveyor Ovens Used for Drying Parts
Two fuel-�red conveyor ovens with a maximum operating temperature of 250°F (121°C) will be used by an

equipment integrator for drying various parts. A multi-level, multi-conveyor design was required.

Designed and built by Lewco Inc., Sandusky, Ohio, the ovens include a single, direct-�red natural gas heater

box with a capacity of 1,500,000 BTU/hr. They are equipped with a 15,000-cfm circulation fan delivering

uniform horizontal air�ow throughout the workspace.

The ovens are equipped with a programmable logic controller (PLC) that incorporates temperature control,

safety and motion abilities. A Eurotherm 3216 temperature controller with a redundant high limit

controller provides precise temperature control and overtemperature protection. A �ame safeguard

provides burner sequencing, ignition and �ame monitoring.

The ovens will be part of a fully automated robotic manufacturing cell.

Image courtesy of Lewco Inc.

Midwest Bakery Installs Catalytic Oxidizer
A bakery in the Midwest installed a catalytic oxidizer for the abatement of volatile organic compounds

(VOCs). In this application, the bakery oven exhaust contains VOCs like ethanol that must be removed

before release to the atmosphere.

The 14,000-scfm catalytic oxidizer, which was designed and manufactured by Catalytic Products

International (CPI), replaced an aging unit. The exhaust gases emitted from three individual ovens were

ducted to the new unit to provide a minimum of 95 percent VOC destruction e�ciency (DRE), thermal

e�ciency of 70 percent and more than 99.5 percent mechanical e�ciency.

Catalytic treatment of VOCs and other air pollutants works by reacting the air pollutants over a specially

designed catalyst, where VOCs are converted to CO2, water vapor (H2O) and usable heat. The ceramic

monolith catalyst provides a surface to promote the oxidation reaction to take place at a lower activation

temperature than normally required to oxidize the VOCs. The hot, cleaned exhaust then is passed through

a primary heat exchanger, where the gas stream’s energy is transferred to the incoming exhaust. High

velocity mixing, temperature uniformity and air�ow uniformity combine to oxidize the VOCs throughout a

range of operational requirements, according to CPI.

Testing Scheduled at Carbon Capture Pilot for Silicon Smelters
Elkem will test what it says is the world’s �rst carbon capture pilot unit for silicon smelters at its plant in

Rana, Norway.

The test unit will be installed at the plant in Rana, which produces high purity ferrosilicon and microsilica.

In addition, emissions from SMA Mineral will also gradually enter the treatment plant. Aker Carbon Capture

will deliver the test unit, which Elkem says is the only one of its kind in Norway.

The project is supported through the CLIMIT-Demo program by state enterprise Gassnova SF. CLIMIT is

Norway’s national program for research, development and demonstration of CO2 capture and storage

technology. The main goal of the project is to verify the technology on real industrial exhaust gases from

smelters to prepare a full-scale plant for industrial carbon capture. The program will run for more than

two years.

The carbon capture pilot is a collaboration between Elkem and Mo Industripark, SINTEF, Alcoa, Celsa,

Ferroglobe, SMA Mineral, Norcem, Norfrakalk, Arctic Cluster Team and Aker Carbon Capture.

Image courtesy of Elkem

Aerospace Company Expansion Includes Industrial Ovens
Duncan Aviation has expanded and reorganized its parts manufacturing and fabrication areas into a new

company division called Duncan Manufacturing Solutions (DMS).

To support the new division, the company invested more than $4 million in a 21,000 ft2 dedicated facility. It

was built adjacent to its Duncan’s turbine engine overhaul shop in Lincoln, Neb.

The company added more equipment to supplement its previous capabilities and machinery to allow for

heat treatment, CNC milling, waterjet cutting, metal pressing and engraving. DMS brought heat-treating

capabilities in-house with the addition of two industrial ovens capable of heat treating aluminum, stainless

steel, tool steel and titanium.

Although DMS is currently serving in-house needs for Duncan Aviation projects and customers, as well as

requests from aviation system and aircraft manufacturers, the expectation is that the area will grow to

provide services to companies in other industries.

Aluminum Line Processes First Hot Coil
A continuous annealing and chemical pretreatment line for processing strip coils for the aluminum market

reportedly has produced its �rst hot coil. The processed coil surface quality and performance of the line

meet the producer’s requirements, according to system manufacturer Tenova.

China’s Baowu Aluminum Technology Co. Ltd. started the line’s erection in November 2020, and cold and

hot tests were performed starting in May 2021. The line was designed to process automotive and aircraft

aluminum alloys.

The line has a high level of automation combined with a simple process, which leads to a short production

cycle and high e�ciency.

Image courtesy of Tenova

Kanthal Sells Semiconductor Equipment Business
Kanthal will sell its semiconductor capital equipment business to Yield Engineering Systems Inc. (YES) of

Fremont, Calif. Kanthal will continue to produce its semiconductor and solar-related, resistance-based

cassettes and heating elements. The company also manufactures industrial heating elements and related

accessories as well as vacuumed-formed insulating products.

Focused on serving the semiconductor, display and life sciences markets, YES produces high volume

manufacturing equipment used to implement novel clean, coat and cure processing steps.

Online Steam Equipment Monitoring Software Introduced
Mobile-friendly, cloud-based Miura Connect allows industrial boiler users to perform real-time remote

monitoring. Designed as a “living application,” the IIoT technology will allow Miura to continue optimizing

and adding features. Miura intends that upgrades and updates to Miura Connect will be added

automatically in most cases.

Already added features include integrated technical documentation, real-time equipment status, data

report generation, personalized alarms, multiple location monitoring, and data tracking and trending

capabilities.

“The Miura Connect web-based portal is another step forward to ensure optimal system reliability,” said

Tatsuya Fujiwara, president of Miura America. “Customers can set noti�cation preferences to receive real-

time boiler room noti�cations and alerts directly to their smartphone and easily access relevant

information while searching for technical documentation.”

Image courtesy of Miura

Manufacturer Expands Machine-Learning Support
A process analytics software manufacturer will expand its e�orts to integrate machine-learning algorithms

into its applications. Seeq expects these improvements can help organizations incorporate data science

investments — and their open-source and third-party machine-learning algorithms — in existing

operations and allow access by operators and other front-line employees.

The company’s strategy for enabling machine-learning innovation provides end-user access to algorithms

from a range of sources, Seeq says, instead of relying on a single machine-learning vendor or platform.

The Seeq initiative also addresses the challenge of scaling and deploying algorithms in a manufacturing

organization.

Examples of customers using applications to access and integrate data science include an oil-and-gas

company deploying a deep-learning-based emissions prediction algorithm; a pharmaceutical company

using an unsupervised learning algorithm to detect sensor drift in sensitive batch processes; and a

chemical company using pattern learning to identify root causes of process instability and extend cycle

time.

Image courtesy of Seeq

Click here to read more News on our website
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Steam Injection Heater
How to Select a

for Your Hot Water Needs

Heat Transfer

Photos credit: ProSonix LLC

By Tom Podwell,
ProSonix LLC

Taking the time to accurately assess

your operating conditions and process

needs leads to a better-performing hot
water system. Shown here is an inline

heater.

Inline heaters and tank jet spargers can be used to meet hot water
needs for process heating and plant sanitation. The characteristics of
the application should in�uence the equipment choice.

Prospective users of steam injection heating equipment often ask how to select an appropriate inline

heater or tank jet sparger for an application. The answer to that question will vary depending on the type

of �uid and the process heating requirements for the application. The �uids to be heated can range from

clear water to high solids slurries or high viscosity wastewater and sludge. This article will discuss heating

options for both inline steam injection heating and tank jet spargers with a focus on water heating

applications.

Both inline steam injection heaters and tank jet spargers can be used in �uid heating applications.

Depending on the heating application, one heater design might be a better choice than the other based

upon heater design requirements, process heating goals and project economics. Taking a look at common

water heating applications can help illustrate when an inline steam injection heater or tank jet sparger can

be used.

Industrial Inline Water and Steam Heating
Methods of inline heating using steam injection include single-pass heating and inline recirculating heating

(�gure 1).

FIGURE 1. The heater on the left is an engineered inline heater suited for more complex water heating. The image on the
right depicts a water heater design for simple water heating applications.

Single-Pass Heating. In applications requiring single-pass heating, the water is heated as it passes

through the heater. Then, it is sent to a downstream process or user before being discharged outside the

water-heating loop. Typical applications include:

Industrial boiler water conditioning for feedwater preheating, deaerator water heating, condensate

heating or reverse osmosis systems.

Meat and poultry processing such as carcass washing, chicken paw scalders and clean-in-place (CIP) hot

water for plant sanitation.

Vegetable and potato processing such as hot water can topping, hot water blanching and

pasteurization.

When selecting a steam injection heater for single-pass heating, consider the following:

The temperature rise increment can vary. For instance, some applications may only require increasing

the inlet water temperature by 10 to 15°F (5.5 to 8.3°C). Other applications may require a 200°F (111.1°C)

temperature rise increment in a single pass.

Applications may have a high �ow rate or high pressure requirements, and these requirements must be

taken into account. For instance, one application may involve complex, engineered, high �ow water

heating in a range from 100 to 15,000 gal/min with 8:1 turndown requirements. Another may have steam

and temperature ratings up 600 psig at 600°F (315°C). Still another may require simple water heating for

low to moderate water �ow of 1 to 500 gal/min with up to 3:1 turndown and steam pressure from 50 to

150 psig.

In addition, when evaluating your application for single-pass heating, ask yourself: Do you require

continuous or batch water heating? What are the water turndown requirements?

Inline Recirculation Heating. In this type of application, water is heated and sent to a downstream use

point. The post-process water is returned to the heater to be reheated and recirculated. Heater

requirements can include:

High steam �ow and water temperature rise for the initial system cold water startup.

Low steam �ow addition for the return water heating. The temperature rise in such uses typically is 10

to 25°F (5.5 to 13.9°C).

Heater turndown requirements of up 8:1 on liquid �ow and 100 percent on steam.

Precise and stable water temperature control to meet process or sanitation requirements.

Common applications for inline recirculation heating are jacketed vessel heating, CIP hot water for plant

sanitation and paper mill whitewater heating.

Industrial Tank Water and Steam Heating
Typical tank heating uses within a plant include intermittent or batch hot water tank supply, heating

jacketed reactors or kettles, or multi-user hot water systems.

Manual Tank Fill. For these types of applications, a tank is �lled with hot water in a batch or intermittent

water �ow mode. Manual tank �lling often is used for chemical-mix batch processing or staged hot water

supply where 1,000 to 5,000 gal of hot water is required for end-of-shift cleaning or washdown. Heater

options can include either a simple inline water heater or a tank-mount jet sparger.

Heater requirements include:

An inline heater setup with a pneumatic temperature controller for steam pressures of 50 to 300 psig.

The inline unit heats water going into the tank, improving batch cycle times (�gure 2).

A tank-mount jet sparger for 15 to 300 psig steam pressure. The jet sparger will heat water on-demand

while the tank is �lling. The volume of water level above the jet sparger is an important design

consideration.

FIGURE 2. For manual tank �ll applications, a tank is �lled with hot water in a batch or intermittent water �ow mode. Heater
options can include either a simple inline water heater or a tank-mount jet sparger. This �gure shows a manual hot water
tank with an inline heater and pneumatic temperature control.

Either approach provides a simple, reliable and cost-e�ective means of localized, manual hot water tank

supply.

Intermittent or Batch Hot Water Supply Tank. In these applications, a hot water tank is required to be

maintained at the hot water setpoint temperature. Typical uses can include:

A paper mill tissue machine and hydropulper supply, where hot water needs to be added to the recycled

paper for improved �ber/water mixing to support hydropulper function.

Slurry heating applications with solids. Filter-cake presses dewater the solids, and hot water is required

to clean the �lter presses.

Plants with multiple plant sanitation users for washdown. Multiple users can create temperature control

issues for an inline heater. A surge tank can be added to allow the heater to maintain a constant hot

water supply at the target temperature, regardless of the number of downstream users or a rapid

variation of water �ow demand.

Vegetable can-topping with hot water in food processing. This is a good example of small-batch delivery

of hot water.

When selecting a heater for intermittent hot water heating, there are keep several points in mind.

An inline heater can be used directly to supply short-run batches of hot water. A more practical

approach, however, might be a hot water surge tank with a recirculation heater on the tank. This

ensures that a constant hot water supply can be maintained for all downstream users.

In intermittent hot water heating applications, the hot water run time typically can range from 2 to 30

minutes.

The temperature control loop should be designed to ramp up to the target setpoint, and the control

logic should be designed to monitor temperatures and avoid overheating.

Adding a surge tank can improve the target temperature setpoint control by using an inline heater to

maintain stable tank temperatures.

Heating Jacketed Reactors or Jacketed Kettles
In jacketed reactors, the jackets or coils provide heating to the vessel contents or allow heat to allow cooling

for heat removal during exothermic reactions. The jackets also provide the heat required to produce

desired endothermic reactions.

In food processing, jacketed kettles are used to heat and cook soups and sauces, which are scorch sensitive.

Introducing hot water to the heating jacket can reduce hot spots, improve temperature control and

provide fast changeover from heating to cooling mode.

In these heating vessels, the �uid ingredient mix is ramped up to the desired temperature and then held at

that temperature for a period to complete the chemical reaction or desired cook. A line steam injection

heater is a good choice.

When sizing these systems, keep these points in mind:

Identify the time required to heat the vessel to warm the structure and avoid thermal shock.

To determine the heat load required for the heater, determine the starting �uid temperature, the

volume of �uid to be heated and the setpoint temperature.

Identify the water �ow rate to determine the heater liquid-connection size.

Establish a cascade heating control cycle (ramp up the heating, hold, then ramp down).

Jacketed reactors are common in the petrochemical, chemical and bio-pharm industries.

Multi-User Hot Water System
Good examples of multi-user hot water systems can be found in food, beverage, vegetable or meat

processing plants. Water heating for plant sanitation or other processes requires a hot water supply

system that can support multiple users with changing demands. Daytime use might be a small heat-load

requirement while nighttime cleaning requires high �ow water temperatures typically at 140°F (60°C), for

instance. Multiple plant sanitation hot water users can be washdown hose stations, the CIP hot water

system and spray balls for clean-out-of-place (COP) hot water cleaning (�gure 3).

FIGURE 3. A good example of multi-user hot water systems can be found in food, beverage, vegetable or meat processing
plants. This �gure illustrates a multi-user hot water system with a hot water surge tank.

When sizing a system for a multi-user hot water heating application, keep these considerations in mind:

What are the normal daytime process operation heating needs?

What are the plant sanitation hot water �ow and temperature needs by shift? How many users are on

each shift?

What is the temperature loss on the return water for daytime use?

What is the temperature loss on the return water for nighttime cleaning?

Is there a cold system startup time limit that will impact mass �ow steam requirements?

What is the �ow and temperature of the makeup fresh water into the system?

Is there a limit on boiler steam supply?

What is the size of the hot water surge tank?

What is the expected tank turnover time based on the minimum and maximum downstream hot water

users?

Beyond the CIP example already mentioned, another common application for a multi-user hot water

heating system is a pulp and paper mill’s water recollection tank. It is used for water reheating and has

water return feeds of whitewater, felt shower spray system water and re-pulper. Other users within the

mill can include the hot water supply for pulp stock prep and sheet formation.

Most paper mills work on a closed-loop water heating system, reclaiming and returning hot water into the

system after use. The collection tank will receive multiple streams and various hot water streams at

lowered temperatures. They are mixed in the collection tank and sent out at the required use setpoint for

downstream users. Because of the multiple water streams into and out of the tank, and the various

temperatures of the return water streams, an inline heater on each return water line may not be practical.

A tank-mount jet sparger with variable steam �ow control is a good choice to heat this hot water system

design. The dynamic nature of the multiple �uid streams entering the tank creates a mixing e�ect for the

steam and water, thereby producing a more uniform tank temperature.

Many hot water tanks are well suited for a tank jet sparger. It is a simple, reliable method of heating water

in a tank. The tank jet sparger (�gure 4) can use steam pressure as low as 15 psig. This can reduce the cost

of the heating system because boiler and personnel quali�cations are di�erent for low pressure steam.

FIGURE 4. Tank jet spargers can use steam pressure as low as 15 psig, reducing the cost of the heating system because
boiler and personnel quali�cations are different for low pressure steam.

Tank jet sparger selection considerations include:

What is the expected tank water volume?

How often will tank supply be turned over?

Will a cold startup mode be required along with a temperature-maintenance mode?

What is the available steam pressure?

The tank heat-load calculations would be similar to a multi-user hot water system described earlier.

In conclusion, a reliable hot water supply is critical in many plants, whether it is for process plant

operations to achieve optimal process heating, or simply to meet plant sanitation requirements.

Before selecting the heating solution, take these steps to help identify which hot water supply will best

meet your needs:

Determine if there is one primary user, or if there are multiple users downstream with variable heating

needs.

Identify water turndown based on process requirements.

Ascertain startup conditions and the normal process temperature setpoint to determine the range of

steam �ow requirements.

Determine whether a hot water tank will be needed in the system for hot water staging, or if surge tank

heating is needed to support multiple downstream users.

Establish whether there will be freshwater makeup additions to the water heating loop. If present,

freshwater additions will a�ect heat load requirements.

Ascertain the steam pressure. Inline heaters typically require steam pressure greater than or equal to 50

psig. Tank jet spargers can use steam pressure as low as 15 psig.

The above applications and �uid heating approaches are not just for water. They also can be applied when

heating challenging �uid applications such as high solids and high viscosity �uids, wastewater and sludges,

and other di�cult-to-pump �uids.

Depending on your process needs, water heating applications and systems can be simple or complex.

Taking the time to accurately assess your operating conditions and process needs leads to a better

performing and more reliable hot water system. Incorporating the recommendations into your planning

process can help you to develop a solid plan to design and optimize your hot water tank and steam

injection heating system.

Tom Podwell is the sales and business development manager and co-owner of ProSonix LLC. The
Milwaukee-based company can be reached at 800-849-1130 or visit pro-sonix.com.
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Capturing
and Reusing
Waste Heat

Energy Recovery

Video credit: maki_shmaki / Creatas Video+ / Getty Images Plus
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By Neville Jordison,

Solex Energy Science

Heat recovery from high temperature

processes such as steel making and bulk

solids may help some facilities reduce
overall energy costs.

Pairing ORC technology and heat exchangers can help some facilities
capture otherwise lost thermal energy in bulk solids materials to
reduce energy consumption and generate electricity.

Many of the world’s industries have been recovering heat from exhaust gases for decades. For instance, in

both metal and plastics processing, producers often recover heat from �ue gases emitted from the

production processes. The recovered heat can be reused or converted into electrical energy or steam.

Yet, some of these same industries may be overlooking another opportunity for heat recovery: High

temperature bulk-solid materials remain a large and mostly untapped source of energy for cogeneration,

or the conversion of waste heat into useful process heat or electricity. Cogeneration can be realized

through the combined use of moving-bed heat exchange technology (MBHE) and the organic Rankine cycle

(ORC) process.

Waste heat to can be converted to electrical power in some high temperature applications using moving-bed heat
exchangers and and organic Rankine compression technology.

De�ning Heat Recovery Opportunities
In many industries, hot solids at temperatures ranging from 932 to 1472°F (500 to 800°C) are left to air cool

or be water quenched. For example, slag — a byproduct from the smelting process — typically is quenched

(cooled) with water as it exits the furnace. In total, air cooling and water quenching represent millions of

gigajoules of energy that dissipates as vapor into the environment every year (as well as ine�cient water

usage).

Realizing the energy potential within these hot materials via heat recovery can reduce the overall energy

consumption within a facility while also improving water stewardship. Ideally, there is a use (elsewhere in

the plant) for that otherwise wasted thermal energy. For example, recovered thermal energy could be used

to preheat combustion air. If the air can be heated to between 392 and 752°F (200 and 400°C), then

producers are going to see an immediate, signi�cant reduction in energy use. If the combustion air is

already preheated to 572°F (300°C), then less fuel will need to be supplied to the burner.

If there is not an obvious need for hot air, an opportunity to tie in with an ORC process exists. This allows

producers to convert that otherwise wasted thermal energy into electrical power.

ORC technology has been around for decades. Typically, it has been used to convert low temperature heat

sources into mechanical energy that then is converted into electricity. Because it operates under a lower

operating temperature and pressure than in traditional steam plants, ORC’s primary bene�t is its ability to

recover waste heat that is normally inaccessible to the traditional steam Rankine cycle.

More recently, ORC technology has been used successfully in geothermal applications to convert an organic

working �uid to steam, which then expands through a turbine to generate electricity. Yet, it has never been

combined with heat recovery from a hot bulk-solid stream.

The heat energy in hot bulk solids can be converted into energy through a series of steps.

Recovering Heat from Bulk Solids
At a high level, here is how cogeneration can be realized using moving-bed heat exchange technology and

the organic Rankine cycle process.

A high temperature solid goes into the MBHE while a relatively cold working �uid — one example would be

a thermal oil at around 300°F (150°C) — is used to indirectly cool the solids. A relatively hot (480°F [250°C])

working �uid then exits the heat exchanger and is piped to an ORC plant, which takes the energy out of the

482°F �uid and returns it at 300°F, producing electricity.

As a result of this process, producers can generate electricity to o�set electrical demand. Alternatively,

producers can feed it into the grid and generate a revenue stream. In many cases, neither the owner of the

energy source nor the facility with the cooling demand needs to be the operator of the ORC plant. Instead,

the thermal energy can go “over the fence” to the ORC plant �nanced and operated by an independent

provider on a contractual basis.

At a more detailed level, the heat exchange in a moving-bed heat exchanger is realized by conduction across

the surface of a series of plates or tubes. As the granular solids �ow by gravity through the unit, there is

no contact between the solids and the working �uid.

Like any other heat exchanger, it is the heat transfer surface area that de�nes the amount of energy that

can be transferred as well as the e�ectiveness of heat transfer across the surface. As such, moving-bed

heat exchangers typically are con�gured for counter�ow heat transfer to maximize heat transfer

e�ectiveness.

In an MBHE with a plate con�guration, the working �uid can, in principle, include any heat transfer media,

including water, thermal oil and steam. For high temperature bulk-solid streams, that �uid tends to be

thermal oil, which has the advantage that the vapor pressure at a given temperature is lower than water.

The MBHE does not include any moving parts aside from the discharge device. This provides uniform mass

�ow and, as such, consistent heating or cooling of the solids.

In addition to plates, moving-bed heat exchangers can use vertically or horizontally oriented tubes to

enable conduction heat transfer between the �owing solids and the working �uid.

The heat exchange in a moving-bed heat exchanger is realized by conduction across the surface of a series of plates. As the
granular solids �ow by gravity through the unit, a working �uid �ows counter-currently within the hollow plates. A discharge
device provides uniform mass �ow and, as such, consistent heating or cooling of the solids.

Bene�ts and Considerations
The most obvious bene�t to generating electricity from high temperature bulk solids is the opportunity to

reduce overall energy consumption by converting waste heat into usable process heat. Yet, in light of the

rapid decarbonization taking place in the global economy, another bene�t may be present. Many

jurisdictions are taking either a carrot (subsidies) or stick (carbon levies) approach to encourage

environmental change. Reduced energy consumption — and even reduced water consumption if the bulk

solids were previously being water quenched — plays into these opportunities.

Tied to this is the role that environmental, social and governance (ESG) principles are playing in key

decisions being made by consumers and investors. A recent study released by PwC found 65 percent of

investors factored in ESG issues when managing investment risks.[1,2] Meanwhile, a Bank of America

survey reported that 92 percent of Gen Z consumers would switch to a brand that supports ESG issues

versus one that does not.[3] Consumers and investors today are demanding higher standards of

sustainability from companies. Meeting this need can be at least partly solved through cogeneration.

Another bene�t is that often, producers can achieve a realistic payback period. Both ORC and MBHE are

proven technologies with decades of real-world applications in various industries. Having the ORC side

located “across the fence” means producers do not have to assume the capital and operational costs and

risks associated with having to operate a power plant.

There are points to consider before proceeding, however. The process of using bulk solids to generate

electricity will not be a �t for all industries. It is best suited for industries where a large amount of solid

granular product is available with temperatures between  752 and 1,472°F (400 and 800°C). Industries most

likely to �t that description will have solids throughputs of at least 20 tonnes per hour, or cooling demands

around 2.5 MW at the indicated temperature range. The iron and steel industry and slag granulation (dry

slag), cement plants and the refractory industry are all prime examples that could bene�t from MBHE-ORC

integration.

The reason behind needing such large volumes of solids throughput is that the capital costs are otherwise

uneconomical. Thermal energy to electrical energy is not a 1:1 conversion. Instead, ORC plants typically will

only be 20 to 25 percent e�cient in converting thermal to electrical power. For example, 4 MW of thermal

energy translates into about 1 MW of electrical energy.

In conclusion, hot bulk granular solids remain an untapped source of energy. In most heavy industrial

applications, these solids are subject to rudimentary processes, allowing that energy to be lost to the

atmosphere or additional energy used to cool these hot solids with water.

Wasting energy and, in some cases, supporting ine�cient water stewardship practices is no longer being

tolerated. Industries globally are being held to higher environmental, social and corporate governance

standards than ever before.

By combining two well-established technologies in MBHE and ORC, producers have an opportunity to

reduce overall energy consumption with low risk and a practical payback period. This risk can be further

minimized with ORC technology potentially being �nanced and operated by an independent third party.
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IPL Alarm
How to Take Credit for an

in Your DCS

Combustion Safety
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By Luis M. Garcia G.,

Siemens Industry Inc.

Often, the functionally safer a system is built, the less reliable it
becomes. In this article, the �rst of a two-part series, learn how to
handle independent protection layer alarms.

There is no way around it: The functionally safer a system is built, the less reliable it becomes. Typically,

process control systems are built with one or more independent protection layers (IPL): devices, systems or

functions that prevent an undesired outcome without being adversely a�ected by other protection layers,

or by the triggering event.

The kernel of the problem is embedded in the solution itself. Whenever a system — for instance, a

distributed control system — is made safer using comparison (voting) redundancy or diagnosed outputs, it

will become more susceptible to spurious trips.

This is the reason independent protection layers (IPL) taking higher credits than three orders of magnitude

are avoided at all costs. An example is safety instrumented functions (SIF) with safety integrity level (SIL)

higher than two -SIL 2.

When designers are forced to implement

such a high performance solution, however,

because there is no other way (a SIL 3 SIF,

for example), it usually is classi�ed as a high

integrity protection system, or HIPS.

Frequently, an exclusively dedicated and

well-trained team of experts is assigned to

the task of managing and maintaining HIPS

due to the number of devices and

procedures involved.

There are scenarios in which other

instrumented IPL could reduce the burden

of a SIF by optimizing risk reduction,

however. Annex C of the IEC 61511-3: 2016

standard shows how basic process control

systems (BPCS), alarms and release devices

could take credit as IPL if they are proven to

have speci�city, independence, dependability

and the ability to be audited.

The purpose of this two-part article series is

to point out possible scenarios in which

rationalized alarm IPLs — that is, highly

managed alarms (HMA) or safety alarms —

are deemed appropriate to be implemented

by the authority having jurisdiction (AHJ). I

will discuss IEC61511 clauses on the subject

as well as user standards such as NAMUR NE

165. In part two,  I will illustrate these

principles with a case study based on a

typical API 556 furnace application (Annex A

TR84.00.05).

FIGURE 1. IEC 61511-3 Annex C de�nes an example of safety-layer matrix methodology. The application of multiple
protection layers to safeguard a process is used to reduce risk.

Photos credit: All images provided by Siemens unless otherwise noted

A Closer Look at Annex C of the IEC 61511-3 Standard
IEC 61511-3 Annex C (informative) de�nes an example of safety layer matrix methodology. The annex shows

how the application of multiple protection layers to safeguard a process is used to reduce risk (�gure 1).

This method, commonly referred to as the onion layers model, relies on three basic principles:

1. It is a group of control equipment or procedures.

2. It meets the following criteria:

•  Speci�city (to a hazard).

•  Independence (from other independent protection layers).

•  Dependability (reduces risk at least 10 times).

•  Auditability. Its performance should be measurable or estimable.

3. It complies with Clause 3.2.69, the de�nition of safety integrity level (SIL).

What is not discussed in Annex C is how well we can — or should — optimize the risk reduction among the

�rst three instrumented safeguards: for example, the basic process control system (BPCS), the alarms, and

the safety instrumented function/system (SIF/SIS).

Now, is such discussion “truly” necessary? After all, a SIF can reduce risk up to a maximum of �ve orders of

magnitude (SIL 4). So, do we truly need more? Unfortunately, the safer a SIF is made, the less reliable it

becomes. Therefore, designers try to avoid SIF with risk reduction factors (RRF) of more than three orders

of magnitude (1,000 times) or safety integrity level higher than 2 (SIL 2).

In fact, when engineers are forced to use SIL 3 or SIL 4 SIF, they place such functions in a category of their

own. As previously mentioned, they are known as high integrity protection systems (HIPS). A dedicated

group of highly specialized personnel is assigned to their maintenance and supervision.

Basic Process Control System IPL
How much credit can be claimed for the BPCS as an IPL? The answer to this question is found in clause 9.3.2

of the functional safety standard for the process industry: “The risk reduction claimed for a BPCS

protection layer shall be ≤10.” That is, of course, if the BPCS is not the origin or cause of the hazard.

The limitation to one order of magnitude is not absolute, however, and the very next clause (clause 9.3.3) of

the same standard states: “If the risk reduction claimed for a BPCS protection layer is > 10, then the BPCS

shall be designed and managed to the requirements within the IEC 61511 series.”

This clause seems to indicate that a BPCS must be certi�ed for functional safety as per IEC 61508, or it must

be proven suitable by “prior use” determination (following IEC 61511 appropriate clauses), to claim more

risk reduction than one order of magnitude. Yet, it will all depend on how the credit is claimed as well as on

other components in the system. One example of claiming extra credits in such cases would be the use of

alarms or interlocks. Keep in mind, however, that there are limits here, too.

Clause 9.3.4 limits the credits to BPCS that are designed and managed as per the IEC 61511 series: “No more

than two BPCS protection layers shall be claimed for the same sequence of events leading to the hazardous

event when the BPCS is not the initiating source of the demand.”

In summary, this means that if designed as a safety system, the BPCS can reduce the risk by more than one

order of magnitude, but it is limited to two protection layers as a maximum.

Alarms as IPLs
As it relates to alarms taking credit as independent protection layers, other factors also must be taken into

consideration. Alarms, by de�nition, imply human intervention. An action is expected from the operator

after being alerted by an alarm to certain situations.

FIGURE 2. Table F-4 in IEC 61511-3: 2016 shows expected human performance. The table is expressed as PFDavg rather
than as RRF. The operator’s response to alarms is judged to offer a typical risk reduction of 10. Human performance in the
best-case scenario, by contrast, could be as good as two orders of magnitude.

Table F-4 in the IEC 61511-3: 2016 standard[1] shows expected human performance (�gure 2). The table is

expressed as the average Probability of Failure on Demand (PFDavg) rather than as Risk Reduction Factor

(RRF), which seems more adequate. Here, the operator’s response to alarms is judged to o�er a typical risk

reduction of 10. Human performance in the best-case scenario, by contrast, could be as good as two orders

of magnitude.

Although only illustrative, the implications of this table call for a deeper look.

FIGURE 3. This fault tree analysis demonstrates that an IPL alarm will fail if any of these conditions occur: the sensor fails,
the logic solver (annunciator) fails, or the operator fails to react.

Consider the fault tree analysis shown in �gure 3. An IPL alarm will fail if the sensor fails, the logic solver

(annunciator) fails or the operator fails to react. Then, according to Table F-4, the sensor and logic solver

should be “perfect,” and we must conclude that Table F-4 “Operators’ Response to Alarms” could not be

referring to an alarm’s IPL.

Instead, have a look at human performance (trained, no stress). Here, it is implied — although indirectly —

that the authority having jurisdiction (AHJ) could judge an IPL alarm to be possible with a caveat: “The IPL

alarm hardware setup must meet a minimum performance.” It is obvious that the better the sensors and

the logic solver (in this case, the annunciator) perform, the more the AHJ can concentrate on the

appropriateness of the alarm as an IPL.

IEC 61511 acknowledges alarms as another means of risk reduction that manages the likelihood of the

hazardous event as an IPL (e.g., safety alarms). By contrast, IEC 62682, a standard for the management of

alarms systems for the process industries, de�nes a safety alarm as one that is classi�ed as critical to

process safety for the protection of human life or the environment. In addition, IEC 62682 o�ers caveats,

including:

The alarm system needs to be rationalized. An unrationalized system is likely to have too many alarms,

incorrect priorities and alarms without an operator response. These issues impact the operator’s ability

to detect, diagnose and respond to all alarms.

The alarm system performance needs to be measured and deemed acceptable. A system without a

monitoring and assessment program is likely to have nuisance alarms, alarm �oods, alarm overload and

frequently occurring alarms.

“Deemed to be acceptable” comprises the kernel of this argument because, when it comes to alarms in

general, some people do not accept alarms as IPLs because of the human intervention. Others believe that

“all alarms could be IPL,” pointing out the example in Annex F of IEC 61511-3.

Both positions should consider that it is the application — and therefore the AHJ — that determines the

acceptability of an IPL alarm. Yet, in any event, all IPL alarms should be highly managed alarms (HMA).

FIGURE 4. A highly managed alarm, or HMA, is de�ned in IEC 62682, clause 6.2.9. These are alarms that require more
administration and documentation than others, such as it is in the case of alarms critical to process safety for the protection
of human life (i.e., safety alarms).

Highly Managed Alarms and Namur NE 165
A highly managed alarm is de�ned in IEC 62682, clause 6.2.9 (�gure 4). These are alarms that require more

administration and documentation than others, such as it is in the case of alarms critical to process safety

for the protection of human life (i.e., safety alarms).

Then, an IPL alarm is a well-rationalized safety alarm that has been deemed acceptable by the AHJ. But

what do users say?

FIGURE 5. Namur recommendations per NE 165 about the protection layers in a basic process control system recognize
that up to two protection layers are possible in a BPCS.

Have a look at Namur recommendations per NE 165 (�gure 5) about basic process control system

protection layers. The standard recognizes that up to two protection layers are possible in a BPCS. This

coincides with the IEC 61511 series in clause 9.3.4. Namur NE 165 de�nes BPCS-C (C denotes control) and

BPCS-P (P denotes protection). But, it clari�es in clause 8:

BPCS-P can have a switching character (i.e. interlocks), but if necessary, can also be linked via an alarm with a

suitable operating instruction (e.g., operator handles the actuator in response to the alarm). In both cases,

however, the safe state condition must be achieved by triggering the BPCS-P (and, if applicable, the associated

suitable operating instructions).

Thus, in summary, an IPL alarm:

Must be a safety alarm as de�ned in IEC 62682 (implying HMA).

Must have instrumentation with safety performance better than SIL 1.

Must be rationalized and deemed acceptable for the AHJ.

How can all these qualities be integrated into a DCS? This question will be answered in part two of this

series.

Note:
1. Table F-4 in the �rst edition of IEC 61511-3: 2016 standard was noted as Table F-3 in error. It was corrected to Table F-4 in the

standard second edition.

Luis Manuel F. Garcia G. is a process safety senior consultant with Siemens Digital Industries. He
is based in the company’s Houston, Texas, location and can be reached at 281-687-8369 or visit
siemens.com.
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Product Highlights

Heating Systems for Semiconductor Processing
Click to read more

Image provided by Watlow

Heating Systems for Semiconductor Processing
Streamline provides temperature uniformity, a reduced footprint, diagnostics and fast development times compared

to typical systems on a semiconductor tool, says the manufacturer. Heating and controlling the thermal processes

on the gas lines, forelines and exhaust lines are typically complex due to the number of components and wiring

located within a small area. The Adaptive Thermal Systems allow nuisance components to be removed from the

heater, and those capabilities and functions are integrated into the company’s EZ-Zone RMT controller. This provides

closed-loop control with integrated overtemperature safety protection for each heater with just two wires, helps

reduce installation errors and eases troubleshooting. 

Watlow | 314) 878-4600 | watlow.com

Microprocessor-Based Indicating Temperature and

Process Controls
Click to read more

Image provided by Thermalogic

Microprocessor-Based Indicating Temperature and Process Controls
Touchscreen displays can be added as an option to the company’s Digitherm control line. The graphics and interface

can be customized to the speci�cs of the application. The panel-mounted displays can have either a control board

attached to the back of the display or can be connected to a remote control board via cable when more inputs and

outputs are needed. The built-to-order temperature, humidity and process controls and sensors can include a

range of inputs, outputs, power supplies and IoT interfaces.

Thermalogic | 800-343-4492 | thermalogic.com

Pot Furnaces for Aerospace Applications
Click to read more

Image provided by Lucifer Furnaces

Pot Furnaces for Aerospace Applications
Intended for use in a heat-treating application, each multi-unit, modular pot furnace is connected to a single

freestanding NEMA 1 control panel. The furnace is heated electrically with 18 KW of power to heavy-duty coiled

elements in removable holders on all four sidewalls. Roof and side covers are bolted to the frame of each furnace

and can be removed to ease service access. The units are insulated with 5" of multilayer insulation consisting of dry-

�t hot-face lightweight �rebrick backed by cold-face mineral wool. A vestibule at the top of each furnace reduces

heat loss between the pot wall and the �ring chamber.

Lucifer Furnaces | 800-378-0095 | luciferfurnaces.com

Class A Low Oxygen Oven Allows Truck-In Loading
Click to read more

Image provided by Gruenberg

Class A Low Oxygen Oven Allows Truck-In Loading
This truck-in oven complies with the requirements for NFPA 86 Class A low oxygen ovens. In addition to redundant

safety features, the truck-in oven has a solvent-condensing loop to remove and reclaim solvent from the product

being cured within the low oxygen environment. With an operating temperature between 176 and 356°F (80 and

180°C), the oven incorporates 4" thick mineral-wool insulation within the stainless steel �oor, walls and ceiling. A

horizontal process air circulation system ensures uniform heat distribution throughout the chamber.

Gruenberg, Thermal Product Solutions | 570-538-7200 | gruenberg.com

RTD Assemblies for Industrial and Sanitary

Process Environments
Click to read more

Image provided by Tel-Tru Manufacturing Co.

RTD Assemblies for Industrial and Sanitary Process Environments
The RTD products o�er high accuracy, long-term stability and consistent repeatability, says the manufacturer.

Standard RTD assemblies include a thin-�lm platinum RTD sensing element packaged in a welded 316L stainless

steel probe. The threaded process connections can be paired with a separate thermowell or the company’s clamp

�ttings. The sensors o�er fast response times, and NIST-traceable calibration certi�cates are available. Standard

ranges are -60 to 500°F (-50 to 260°C). Transmitter models can be scaled in the �eld or at the factory.

Tel-Tru Manufacturing Co. | 585-308-9904 | teltru.com

Thermoplastic Butter�y Valve
Click to read more

Image provided by GF Piping Systems

Thermoplastic Butter�y Valve
Consisting of a PVDF disc, �ber-reinforced polyamide housing and EPDM or FKM seals, the thermoplastic butter�y

valve is suitable for pressures up to 232 psi (16 bar) and temperatures from 14 to 176°F (-10 to 80°C). Available in

sizes from NPS 2 through 12 (DN50-300), Model 565 is lighter than comparable metal valves,  says the manufacturer,

to ease installation. The valve is supplied in the same installation length as metal valves (ISO 5752 Row 20, API 609

Table 2) so retro�tting does not require additional work on the pipes.

GF Piping Systems | 800-854-4090 | gfps.com

Electromagnetic Flowmeter with Bidirectional Connectivity
Click to read more

Image provided by ABB Process Automation

Electromagnetic Flowmeter with Bidirectional Connectivity
AquaMaster4 Mobile Comms provides wireless, continuous �ow measurement. With connectivity via 4G-LTE and NB-

IoT networks, the electromagnetic �owmeter incorporates bidirectional connectivity to provide near real-time data for

intelligent water management. Operators can read values from the device remotely, giving them access to manage

the device and their operations wherever they are located and at any time. Historical logged values of pressure,

�owrate, alarms, battery life, and activity record also can be retrieved remotely.

ABB Process Automation | 440-585-7804 | abb.com

Ambient Cooling Conveyor for Cracker Systems
Click to read more

Image provided by Reading Bakery Systems

Ambient Cooling Conveyor for Cracker Systems
Prior to packaging, crackers must be cooled to a speci�c temperature. If they are not, condensation can occur in the

sealed package, which compromises the snack product texture and shelf life. The modular cooling tunnel system

helps control �nal product moisture and temperature. Users can add sections to suit plant or process needs. Each

module is equipped with upper and lower fans, each with individual speed controls. Operators can control the

amount of air blown across the top and bottom of the crackers via touchscreen control.

Reading Bakery Systems | 610-678-5890 | readingbakery.com

Quaternary Diaphragm Pump to Maximize Product Recovery

in Biopharma Applications
Click to read more

Image provided by Quattro�ow Fluid Systems

Quaternary Diaphragm Pump to Maximize Product Recovery in Biopharma
Applications
O�ering a maximum �ow rate of 1585 gal/hr (6,000 lph), Model QF5k is suited for biopharma applications such as

chromatography, TFF, virus �ltration, sterile �ltration and depth �ltration. The design incorporates a pump chamber

con�guration that provide drainability to maximize product recovery while improving venting to remove entrapped air

during priming. Available in four di�erent drive versions, the pumps can be integrated into fully automated systems

or used in stand-alone applications that require their own pump controller.

Quattro�ow Fluid Systems, PSG, A Dover Co. | +49 (2065) 89205-0 | quattro�ow.com

Automatic Moisture-Sensing Pumps
Click to read more

Image provided by Tsurumi Pump

Automatic Moisture-Sensing Pumps
Electric probe-equipped pumps remove the need for an automated control panel to switch o� the unit during

unattended dewatering. When the probe comes into contact with water or other conductive media, a signal is sent

to a timer. If the contact lasts for more than one second, a continuous low voltage electric circuit is formed between

the probe and the pump body, acting as the ground, prompting the relay to switch on the pump. Once the �uid

level has receded below the level of the probe, the pump will continue to operate for 1 minute before shutting o�.

This reduces the chance of short cycling due to turbulence in the water.

Tsurumi Pump | 888-878-7864 | tsurumipump.com
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Editorial Index
Use this index to contact the companies you read about within this issue of

Process Heating.

Feature Articles
"How to Select a Steam-Injection Heater for Your Hot Water Needs,” by Tom Podwell, ProSonix

LLC, pro-sonix.com

“Capturing and Reusing Waste Heat,” by Neville Jordison, Solex Energy Science, solexenergy.ca

“How to Take Credit for an IPL Alarm in Your DCS,” by Je� Rudolph, by Luis M. Garcia G., Siemens

Industry Inc., siemens.com

Inner Workings/Industry News
Conveyor Ovens Used for Drying Parts, Lewco Inc., ovens.lewcoinc.com

Midwest Bakery Installs Catalytic Oxidizer, Catalytic Products International, cpilink.com

Testing Scheduled at Carbon Capture Pilot for Silicon Smelters, Elkem, elkem.com

Aerospace Company Expansion Includes Industrial Ovens, Duncan Manufacturing Solutions,

duncanaviation.aero

Aluminum Line Processes First Hot Coil, Tenova, tenova.com

Kanthal Sells Semiconductor Equipment Business, Kanthal, kanthal.com, Yield Engineering Systems Inc.

(YES), yieldengineering.com

Online Steam Equipment Monitoring Software Introduced, Miura Boiler, miuraboiler.com

Manufacturer Expands Machine-Learning Support, Seeq Corp., seeq.com

Product Highlights
Heating Systems for Semiconductor Processing, Watlow, watlow.com

Microprocessor-Based Indicating Temperature and Process Controls, Thermalogic Corp.,

thermalogic.com

Pot Furnaces for Aerospace Applications, Lucifer Furnaces, luciferfurnaces.com

Class A Low Oxygen Oven Allows Truck-In Loading, Gruenberg, Thermal Product Solutions,

gruenberg.com

RTD Assemblies for Industrial and Sanitary Process Environments, Tel-Tru Manufacturing Co., teltru.com

Electromagnetic Flowmeter with Bidirectional Connectivity, ABB Process Automation, abb.com

Thermoplastic Butter�y Valve, GF Piping Systems, gfps.com

Ambient Cooling Conveyor for Cracker Systems, Reading Bakery Systems, readingbakery.com

Quaternary Diaphragm Pump to Maximize Product Recovery in Biopharma Applications, Quattro�ow

Fluid Systems, PSG, A Dover Co., quattro�ow.com

Automatic Moisture-Sensing Pumps, Tsurumi Pump, tsurumipump.com
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Premium Listing
Below are the premium listings from our directories.

For a complete list of companies and products, go to
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Premium Listing

Active Chemical Systems Inc.
16755 Park Cir. Dr.

Chagrin Falls, OH 44023
(440) 543-8197

sales@activechemicalsystems.com
https://activechemicalsystems.com

Back

To see all product photos, downloads, and more

Click Here

Active Chemical Systems, Inc. is a leading provider of both newly custom manufactured heat exchangers as

well as heat exchanger repair services since 1971; specializing in graphite plate heaters, graphite block, as

well as tube-in-shell heat exchangers.

**Product Categories**
Cooling Heat Exchangers

Distillation Heat Exchangers

Extended Surface, Plate-Fin Heat Exchangers

Gas-to-Liquid Heat Exchangers

Graphite Heat Exchangers

Heating Heat Exchangers

Liquid-to-Liquid Heat Exchangers

Pasteurizing Heat Exchangers

Plate (without frame) Heat Exchangers

Preheating Heat Exchangers

Reacting Heat Exchangers

Steam-to-Gas Heat Exchangers

Steam-to-Liquid Heat Exchangers

Tubular, Shell & Tube Heat Exchangers

mailto:sales@activechemicalsystems.com?Subject=Request%20from%20your%20Process%20Heating%20directory%20listing
https://activechemicalsystems.com/
https://activechemicalsystems.com/
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Premium Listing

Blasdel Enterprises Inc.
495 W. McKee St.

Greensburg, IN 47240
(812) 663-3213

info@blasdel.net
https://www.blasdel.net

Back

To see all product photos, downloads, and more

Click Here

Blasdel Enterprises is a leading designer and manufacturer of industrial ovens and UL 508 rated control

panels. Our industrial oven line includes infrared ovens, high volume/high velocity air ovens, convection

ovens, thermoforming ovens as well as auxiliary equipment such as conveyors, control panels, and pick and

place loaders.

**Product Categories**

DRYER
Dryer Con�guration

Batch/Cabinet

Continuous/Conveyer

Festoon/Loop

Other Dryer Con�gurations

Rotary

Tenter Frame

Tower

Tunne

Dryer Type
Combination Infrared/Convection

Convection, Counter-Flow

Convection, Through-Air

Dehumidifying

Flash

Infrared, Catalytic

Infrared, Long Wave

Infrared, Medium Wave

Infrared, Short Wave

Vaccum

Dryers, Manufacturing Process
Curing

Dehydrating

Drying

Finishing

Fusing

Heat Setting

Heat Shrinking

Laminating

Moisture Pro�ling

Pre- and Post-Drying

Energy Source
Electricity

Industries Served
Dryers Chemicals / Petrochemicals Industry

Dryers Electronics Industry

Dryers Finishing Industry

Dryers Packaging/Printing Industry

Dryers Pharmaceutical Industry

Dryers Plastics/Rubber/Vinyl Industry

Material Dried
Other Dried Materials

Pastes/Mixes

Powders

Solids

Solvent-Based Materials

Water-Based Material

INFRARED HEATERS
Heater Type

Electrically Powered Heaters

Ceramic Element

Ceramic Generator

Coiled Metal Sheath

Panel Type

Gas-Fired Heaters, Catalyti

Industries Served
Infrared Heater Chemicals/Petrochemicals Industry

Infrared Heater Electronics Industry

Infrared Heater Finishing Industry

Infrared Heater Packaging/Printing Industry

Infrared Heater Pharmaceuticals Industry

Infrared Heater Plastics/Rubbe

Manufacturing Process
Annealing

Baking

Bonding

Curing

Drying

Embossing

Evaporating

Fusing

Heat Setting

Heat Shrinking

Laminating

Pre-Drying

Pre-Heating

Thermoforming

Wavelength
Long Wave

Medium Wave

Short Wave

OVENS
Energy Source

Dual Fuel

Electricity

Natural Gas

Propane

Heating Method
Convection, Counter-Flow

Convection, Impingement

Convection, Through-Air

Convection/Infrared Combination

Infrared, Catalytic

Infrared, Long Wave

Infrared, Medium Wave

Infrared, Short Wave

Industries Served
Ovens Chemicals/Petrochemicals Industry

Ovens Electronics Industry

Ovens Finishing Industry

Ovens Packaging/Printing Industry

Ovens Pharmaceutical Industry

Ovens Plastics/Rubber Industr

Manufacturing Process
Baking/Cooking

Bonding

Burn-In

Burn-O�

Curing

Dehydrating

Drying

Fusing

Heat Setting

Heat Shrinking

Laminating

Pre-Drying

Pre-Heating

Testing

Thermoforming

Oven Con�guration
Batch, Bell

Batch, Bench

Batch, Cabinet

Batch, Truck/Walk-In

Continuous, Belt Conveyor

Continuous, Conveyorless

Continuous, Cross-Bar Conveyor

Continuous, Drag Chain

Continuous, Fixture Conveyor

Continuous, Monorail

Continuous, Power Roller

Continuous, Pusher Conveyor

Continuous, Screw Conveyor

Continuous, Slat

Continuous, Turn Table

Continuous, Walking Beam

Idler Rolls

Other Oven Con�gurations

Tenter Frames

Top Load

Product Heated
Other Heated Products

Particles/Powder

Parts/Discrete Products

Sheets/Webs (Continuous Material)

Slurries

mailto:info@blasdel.net?Subject=Request%20from%20your%20Process%20Heating%20directory%20listing%20
https://www.blasdel.net/
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https://www.process-heating.com/directories/24377-equipment-overview-directories/listing/7469-blasdel-enterprises-inc


Premium Listing

Blue M, Div. of TPS
2821 Old Rte. 15

New Columbia, PA 17856
(800) 586-2473

info@thermalproductsolutions.com
https://www.thermalproductsolutions.com

 

Back

To see all product photos, downloads, and more

Click Here

Blue M is recognized as an industry leader in the design, engineering, manufacture, and after-market

support of industrial and laboratory ovens that are ideal for a wide range of applications. Blue M products

are available in bench top, stacked, and cabinet models to accommodate a variety of capabilities and

footprints.

**Product Categories**

Air Filters

Air Flow Meters

Air Heating, Direct Heaters

Annealing Ovens

Atmosphere Ovens

Axial Flow Fans

Ba�es Oven Accessories

Baking Ovens

Baskets Dryer Accessories

Baskets Oven Accessories

Batch Dryers

Batch Ovens

Batch, Bench Ovens

Batch, Cabinet Ovens

Bonding Ovens

Carts Oven Accessories

Centrifugal Fans

Ceramic Heating Elements

Circular Recorders, Temperature

Coil Heating Elements

Controls, Temperature

Convection, Counter-Flow Ovens

Curing Dryers

Curing Ovens

Dehydrating Ovens

Dewpoint/Moisture Measuring Devices

Digital Controls/Controllers

Digital Temperature Indicators

Drying Dryers

Drying Ovens

Electric Cabinets, Warming

Electric Controls/Controllers

Electricity Dryers

Electricity Ovens

Environmental Ovens

Finishing Ovens

Fixtures/Hooks Dryer Accessories

Fixtures/Hooks Oven Accessories

Fusing Dryers

Fusing Ovens

Gas Filters

Gas Flow Meters

Heat Setting Dryers

Heat Setting Ovens

Heat Shrinking Dryers

Heat Shrinking Ovens

Humidity Controls/Controllers

Laboratory Ovens

Laminating Dryers

Laminating Ovens

Melting Dryers

Moisture Pro�ling Dryers

Motor Controls/Controllers

Oil-Circulating Temperature Control Systems

Oven Temperature Pro�ling Recorders, Temperature

Paperless Recorders, Temperature

Pre-Heating Ovens

Programmable Controls/Controllers

Rack Ovens

Racks Dryer Accessories

Racks Oven Accessories

Re�ow Soldering Ovens

Revolving Ovens

Screens Oven Accessories

Sensors, Humidity

Solid State Controls/Controllers

Stationary Recorders, Temperature

Strip Chart Recorders, Temperature

Thermal Oxidizers

Thermocouples, Type J Sensors, Temperature

Thermocouples, Type K Sensors, Temperature

Thermocouples, Type T Sensors, Temperature

Top Load Dryers

Tray/Truck/Shelf Dryers

Trays Dryer Accessories

Vacuum Ovens

View Ports Dryer Accessories

View Ports Oven Accessories

Water-Circulating Temperature Control Systems

Wire Heating Elements 

mailto:info@thermalproductsolutions.com?Subject=Request%20from%20your%20Process%20Heating%20directory%20listing
https://www.thermalproductsolutions.com/
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Premium Listing

Bühler Aeroglide
100 Aeroglide Dr.

Cary, NC 27511
(919) 851-2000

aeroglide.sales@buhlergroup.com
https://www.buhlergroup.com/drying

 

Back

To see all product photos, downloads, and more

Click Here

Bühler Aeroglide manufactures thermal-processing technology for specialty chemicals, catalysts, polymers,

SAP, rubber, minerals, and other bulk materials. Conveyor drying technologies have high-capacity capability

and rugged construction, maximizing production time and yield. Advanced process control systems o�er

optimum �nal product quality and energy e�ciency, and full machine access for easy cleaning.

**Product Categories**

Baking Ovens

Belts, Conveyor Dryer Accessories

Belts, Conveyor Oven Accessories

Continuous, Belt Conveyor Ovens

Continuous, Slat Conveyor Ovens

Continuous/Conveyor Dryers

Convection, Counter-Flow Dryers

Convection, Counter-Flow Ovens

Convection, Impingement Dryers

Convection, Impingement Ovens

Convection, Through-Air Dryers

Convection, Through-Air Ovens

Curing Dryers

Curtains Dryer Accessories

Curtains Oven Accessories

Dehydrating Ovens

Dehydrators

Drying Dryers

Drying Ovens

Dual Fuel Dryers

Dual Fuel Ovens

Electricity Dryers

Electricity Ovens

Finishing Dryers

Fluid-Bed Dryers

Fluidized Beds

Heat Setting Dryers

Hot Oil/Thermal Fluid Dryers

Hot Oil/Thermal Fluid Ovens

Hot Water Dryers

Hot Water Ovens

Laboratory Ovens

Natural Gas Dryers

Natural Gas Ovens

Oil Dryers

Oil Ovens

Pre-Drying Dryers

Pre-Drying Ovens

Pre-Heating Ovens

Propane Dryers

Propane Ovens

Steam Ovens

Steam Powered

Trays Dryer Accessories

Trays Oven Accessories

mailto:aeroglide.sales@buhlergroup.com?Subject=Request%20from%20your%20Process%20Heating%20directory%20listing
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https://www.process-heating.com/directories/2169-buyers-guide/listing/4327-buhler-aeroglide


Premium Listing

Emerson
160 Park Ave.

Florham Park, NJ 07932
(800) 972-2726

karen.lichtenfeld@emerson.com
https://www.emerson.com/combustion

 

Back

To see all product photos, downloads, and more

Click Here

Emerson provides the industry’s best combination of availability, reliability and economy for critical

combustion equipment such as Boilers, Burners, Furnaces, Ovens, Kilns and Incinerators. OEMs and end-

users rely on our wide range of innovative dependable products. ASCO Safety Shuto� Valves have some of

the highest �ow capabilities in the industry.

**Product Categories**

Air Heating, Direct Burners

Air Heating, Direct Heaters

Air Heating, Indirect Burners

Air Heating, Indirect Heaters

Air-Operated Valves

Air-to-Air Heat Exchangers

Air-to-Liquid Heat Exchangers

Ball Valves

Bellows-Sealed Valves

Boilers/Steam Generators Burners

Boilers/Steam Generators Heaters

Butter�y Valves

Check Valves

Circulation Heaters

Cleaners/Washers Burners

Cleaners/Washers Heaters

Cleaning Equipment Supplies

Coils, Heating & Cooling

Control Valves

Cooling Heat Exchangers

Dry Heat Sterilizers

Dryers Burners

Dryers Heaters

Dual Fuel Ovens

Electricity Ovens

Evaporation/Condensation Heat Exchangers

Flow Valves

Fuel Valves

Gas-to-Air Heat Exchangers

Gas-to-Gas Heat Exchangers

Gas-to-Liquid Heat Exchangers

Gate Valves

Heat Guns (Process Use)

Heat Transfer System Heaters

Heating Heat Exchangers

Hot Oil/Thermal Fluid Ovens

Hot Water Ovens

Incinerators/Oxidizers Burners

Interchanger Heat Exchangers

Liquid Heaters Burners

Liquid-to-Liquid Heat Exchangers

Natural Gas Ovens

Oil Ovens

Ovens Burners

Ovens Heaters

Pneumatic Valves

Propane Ovens

Reducing

Regulating/Pressure-Reducing Valves

Regulating/Temperature Valves

Relief & Safety Valves

Solenoid Valves

Steam Ovens

Steam Valves

Steam-to-Air Heat Exchangers

Steam-to-Gas Heat Exchangers

Thermal Fluid Heaters Burners

Thermal Fluid Heaters Heaters

Thermal Fluid-to-Air Heat Exchangers

Thermal Fluid-to-Gas Heat Exchangers

Thermal Fluid-to-Liquid Heat Exchangers

Thermal Fluid-to-Steam Heat Exchangers

Thermal Oxidizer System

Water Heaters Burners

Water Heaters Heaters

Zone Heater Heat Tracing

mailto:karen.lichtenfeld@emerson.com?Subject=Request%20from%20your%20Process%20Heating%20directory%20listing
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Premium Listing

Enerquip LLC
611 North Rd. P.O. Box 467

Medford, WI 54451
(715) 748-5888

sales@enerquip.com
https://www.enerquip.com

 

Back

To see all product photos, downloads, and more

Click Here

Custom design and fabrication of shell and tube heat exchangers, in stainless steel and other high alloys,

with high quality and aggressive delivery lead-times. We also provide custom replacements for existing

exchanger models and tube bundles.

**Product Categories**

Solenoid Valves

Steam Ovens

Steam Valves

Steam-to-Air Heat Exchangers

Steam-to-Gas Heat Exchangers

Thermal Fluid Heaters Burners

Thermal Fluid Heaters Heaters

Thermal Fluid-to-Air Heat Exchangers

Thermal Fluid-to-Gas Heat Exchangers

Thermal Fluid-to-Liquid Heat Exchangers

Thermal Fluid-to-Steam Heat Exchangers

Thermal Oxidizer System

Water Heaters Burners

Water Heaters Heaters

Air-to-Liquid Heat Exchangers

Chemical Condensers

Gas-to-Air Heat Exchangers

Gas-to-Gas Heat Exchangers

Gas-to-Liquid Heat Exchangers

Horizontal Tube Evaporators

Liquid-to-Liquid Heat Exchangers

Stainless Steel Heat Exchangers

Steam Condensers

Steam-to-Air Heat Exchangers

Steam-to-Gas Heat Exchangers

Steam-to-Liquid Heat Exchangers

Thermal Fluid-to-Air Heat Exchangers

Thermal Fluid-to-Gas Heat Exchangers

Thermal Fluid-to-Liquid Heat Exchangers

Thermal Fluid-to-Steam Heat Exchangers

Titanium Heat Exchangers

Tubular Evaporators

Tubular Heaters

Tubular, Shell & Tube Heat Exchangers

Tubular/Vertical Evaporators

Water-Cooled Chillers

Zone Heater Heat Tracing

mailto:sales@enerquip.com?Subject=Request%20from%20your%20Process%20Heating%20directory%20listing
https://www.enerquip.com/
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Premium Listing

Gruenberg, Div. of TPS
2821 Old Rte. 15

New Columbia, PA 17856
(570) 538-7200

info@tpsovens.com
https://www.gruenberg.com

 

Back

To see all product photos, downloads, and more

Click Here

Gruenberg is a leading manufacturer of custom industrial ovens, pharmaceutical sterilizers, explosion-

proof dryers, granulation dryers, depyrogenation ovens, and custom pharmaceutical ovens.

**Product Categories**

Air Filters

Air Flow Meters

Air Heating, Direct Heaters

Annealing Ovens

Atmosphere Ovens

Axial Flow Fans

Ba�es Oven Accessories

Baking Ovens

Baskets Dryer Accessories

Baskets Oven Accessories

Batch Dryers

Batch Ovens

Batch, Truck Ovens

Batch, Walk-In Ovens

Bonding Ovens

Carts Oven Accessories

Centrifugal Fans

Ceramic Heating Elements

Circular Recorders, Temperature

Coil Heating Elements

Continuous, Belt Conveyor Ovens

Continuous, Conveyorless Ovens

Controls, Temperature

Convection, Counter-Flow Ovens

Convection, Through-Air Ovens

Curing Dryers

Curing Ovens

Dehydrating Ovens

Dewpoint/Moisture Measuring Devices

Digital Controls/Controllers

Digital Temperature Indicators

Dryers Heaters

Drying Dryers

Drying Ovens

Electric Cabinets, Warming

Electric Controls/Controllers

Electricity Dryers

Electricity Ovens

Finishing Ovens

Fixtures/Hooks Dryer Accessories

Fixtures/Hooks Oven Accessories

Fusing Dryers

Fusing Ovens

Gas Filters

Gas Flow Meters

Heat Setting Dryers

Heat Setting Ovens

Heat Shrinking Dryers

Heat Shrinking Ovens

Humidity Controls/Controllers

Laboratory Ovens

Laminating Dryers

Laminating Ovens

Melting Dryers

Moisture Pro�ling Dryers

Motor Controls/Controllers

Natural Gas Ovens

Oil-Circulating Temperature Control Systems

Oven Temperature Pro�ling Recorders, Temperature

Ovens Heaters

Paperless Recorders, Temperature

Pre-Drying Dryers

Pre-Drying Ovens

Pre-Heating Ovens

Programmable Controls/Controllers

Rack Ovens

Racks Dryer Accessories

Racks Oven Accessories

Re�ow Soldering Ovens

Revolving Ovens

Screens Oven Accessories

Sensors, Humidity

Solid State Controls/Controllers

Stationary Recorders, Temperature

Sterilizing Ovens

Strip Chart Recorders, Temperature

Thermal Oxidizers

Thermocouples, Type J Sensors, Temperature

Thermocouples, Type K Sensors, Temperature

Thermocouples, Type T Sensors, Temperature

Thermoforming Ovens

Top Load Ovens

Tray/Truck/Shelf Dryers

Trays Dryer Accessories

Vacuum Ovens

View Ports Dryer Accessories

View Ports Oven Accessories

Water-Circulating Temperature Control Systems

Wire Heating Elements 

mailto:info@tpsovens.com?Subject=Request%20from%20your%20Process%20Heating%20directory%20listing
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Premium Listing

International Thermal Systems LLC
4697 W. Green�eld Ave.

Milwaukee, WI 53214
(414) 672-7700

sales@itsllcusa.com
https://www.internationalthermalsystems.com

 

Back

To see all product photos, downloads, and more

Click Here

International Thermal Systems is a global manufacturer of thermal processing furnaces, ovens and

aqueous washer systems. ITS o�ers standard and custom engineered equipment for the aerospace,

automotive, battery manufacturing, foundry, metal packaging, and power generation industries. We o�er

start-up, preventative maintenance and spare parts support throughout the life of the equipment.

Experience the best!

**Product Categories**

Annealing Ovens

Atmosphere Ovens

Baking Ovens

Batch Dryers

Batch Ovens

Batch Washers, Parts Cleaning

Batch, Cabinet Ovens

Batch, Truck Ovens

Batch, Walk-In Ovens

Belt Washers, Parts Cleaning

Bonding Ovens

Burn-In Ovens

Calciners, Rotary

Calcining Dryers

Catalytic Oxidizers

Combination Infrared/Convection Ovens

Conduction Dryers

Continuous, Belt Conveyor Ovens

Continuous, Drag Chain Ovens

Continuous, Monorail Ovens

Continuous, Power Roller Ovens

Continuous, Pusher Conveyor Ovens

Continuous, Slat Conveyor Ovens

Continuous, Walking Beam Ovens

Continuous/Conveyor Dryers

Convection, Counter-Flow Dryers

Convection, Counter-Flow Ovens

Convection, Flotation Dryers

Convection, Flotation Ovens

Convection, Impingement Dryers

Convection, Impingement Ovens

Convection, Through-Air Dryers

Convection, Through-Air Ovens

Curing Dryers

Curing Ovens

Deck Dryers

Deck Ovens

Drying Dryers

Drying Ovens

Dual Fuel Dryers

Dual Fuel Ovens

Electric Cabinets, Warming

Electricity Dryers

Electricity Ovens

Festoon/Loop Dryers

Finishing Ovens

Flash Dryers

Forced Circulation Evaporators

Fusing Dryers

Fusing Ovens

Hearth Tunnel Ovens

Heat Setting Dryers

Heat Setting Ovens

Heat Shrinking Dryers

Heat Shrinking Ovens

Hot Oil/Thermal Fluid Dryers

Hot Water Dryers

Idler Rolls Ovens

Laminating Dryers

Loft Dryers

Monorail Washers, Parts Cleaning

Natural Gas Dryers

Natural Gas Ovens

Oil Dryers

Oil Ovens

Pre-Drying Dryers

Pre-Drying Ovens

Pre-Heating Ovens

Propane Dryers

Propane Ovens

Rack Ovens

Reacting Dryers

Rotary Drum Washers, Parts Cleaning

Rotary Ovens

Steam Dryers

Steam Ovens

Steam Powered

Thermal Oxidizers

Top Load Ovens

Travel Chain Ovens

Traveling Hearth Ovens

Traveling Tray Ovens

Tray/Truck/Shelf Dryers

Tunnel Dryers

Web Dryers

Wicket Dryers 

mailto:sales@itsllcusa.com?Subject=Request%20from%20your%20Process%20Heating%20directory%20listing
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Premium Listing

Micron Fiber-Tech
230 Springview Commerce Dr., Ste. 100

DeBary, FL 32713
(386) 668-7895

info@mft-co.com
https://www.mft-co.com

 

Back

To see all product photos, downloads, and more

Click Here

MFT manufactures low NOx gas burners and infrared burners for heating systems ranging in application

from food equipment to boilers. MFT burners utilize proprietary metal �ber technology to achieve sub-

5ppm NOx levels without complicated FGR systems. With 20+ years experience, MFT can engineer any

heating system to your low NOx speci�cations.

**Product Categories**

Air Heating, Direct Burners

Air Heating, Indirect Burners

Boilers/Steam Generators Burners

Catalytic Burners

Cleaners/Washers Burners

Dryers Burners

Dual-Fuel Burners

Incinerators/Oxidizers Burners

Infrared Burners

Infrared, Metal Ribbon Heaters

Infrared, Radiant Tube Heaters

Infrared, Tubular, Metal Sheathed Heaters

Line Burners

Liquid Heaters Burners

Low NOx Burners

Luminous Flame Burners

Natural Gas Burners

Ovens Burners

Packaged Burners

Packaged Heaters

Pre-Mix Burners

Propane Burners

Radiant Cup Burners

Radiant Line Burners

Radiant Tube Burners

Ribbon Burners

Thermal Fluid Heaters Burners

Velocity, Low Burners

Water Heaters Burners 
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Premium Listing

Multifab Inc.
870 Bunting Ln.
Primos, PA 19018

(610) 259-2106
gener@multifabinc.com

www.multifabinc.com
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To see all product photos, downloads, and more

Click Here

Multifab Inc. has over 40 years experience in supplying OEM and Industrial Plants. Our continued success

has come from our dedication to a policy of providing the highest quality product for a competitive price

with "on time deliveries".

**Product Categories**

Assemblies Insulation

Blankets Insulation

Blankets Textiles, Heat-Resistant

Ceramic Fiber Insulation

Damper Controls/Controllers

Damper Linkage Controls/Controllers

Damper, Electric Actuators

Damper, Pneumatic Actuators

Duct, Flexible Blower/Fan Accessories

Electrical Actuators

Expansion Joints Ducting Accessories

Fabrics Textiles, Heat-Resistant

Fiberglass Insulation

Flexible Ducting

Flexible Materials Insulation

Insulation Ducting Accessories 
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Premium Listing

TPS Thermal Product Solutions
2821 Old Rte. 15

New Columbia, PA 17856-9396
(570) 538-7200

info@thermalproductsolutions.com
https://www.thermalproductsolutions.com

 

Back

To see all product photos, downloads, and more

Click Here

Thermal Product Solutions (TPS) designs and manufactures industrial and laboratory ovens and furnaces

and environmental test chambers. Product brands include Baker Furnace, Blue M, Gruenberg,

Lindberg/MPH, Lunaire, Tenney, and Wisconsin Oven. They provide a full range of aftermarket services

including start-up and training, preventative maintenance, installations, retro�ts and refurbishment of

equipment.

**Product Categories**

Annealing Ovens

Atmosphere Ovens

Ba�es Oven Accessories

Baking Ovens

Baskets Oven Accessories

Batch Dryers

Batch Ovens

Batch, Bench Ovens

Batch, Cabinet Ovens

Batch, Truck Ovens

Batch, Walk-In Ovens

Belts, Conveyor Oven Accessories

Belts, Rubber/Replacement Oven Accessories

Bonding Ovens

Burn-In Ovens

Burn-O� Ovens

Calciners, Rotary

Carts Oven Accessories

Continuous Sterilizers

Continuous, Belt Conveyor Ovens

Continuous, Conveyorless Ovens

Continuous, Cross-Bar Conveyor Ovens

Continuous, Drag Chain Ovens

Continuous, Fixture Conveyor Ovens

Continuous, Monorail Ovens

Continuous, Power Roller Ovens

Continuous, Pusher Conveyor Ovens

Continuous, Screw Conveyor Ovens

Continuous, Slat Conveyor Ovens

Continuous, Turn Table Ovens

Continuous, Walking Beam Ovens

Continuous/Conveyor Dryers

Convection, Counter-Flow Dryers

Convection, Counter-Flow Ovens

Convection, Impingement Dryers

Convection, Impingement Ovens

Convection, Through-Air Dryers

Convection, Through-Air Ovens

Curing Dryers

Curing Ovens

Curtains Oven Accessories

Deck Dryers

Deck Ovens

Drum/Can Dryers

Dry Heat Sterilizers

Drying Dryers

Drying Ovens

Ducting Oven Accessories

Electricity Dryers

Electricity Ovens

Environmental Ovens

Finishing Dryers

Finishing Ovens

Fixtures/Hooks Oven Accessories

Gaskets (See Gaskets) Oven Accessories

Heat Setting Dryers

Heat Setting Ovens

Heat Shrinking Dryers

Heat Shrinking Ovens

Idler Rolls Ovens

Laboratory Ovens

Laminating Dryers

Laminating Ovens

Melting Dryers

Moisture Pro�ling Dryers

Natural Gas Dryers

Natural Gas Ovens

Pre-Drying Dryers

Pre-Drying Ovens

Pre-Heating Ovens

Propane Dryers

Propane Ovens

Rack Ovens

Racks Oven Accessories

Revolving Ovens

Rotary Dryers

Rotary Ovens

Screens Oven Accessories

Seals Oven Accessories

Spray Dryers

Steam Dryers

Steam Ovens

Steam Powered

Sterilizing Ovens

Thermoforming Ovens

Top Load Dryers

Top Load Ovens

Tower Dryers

Travel Chain Ovens

Traveling Hearth Ovens

Traveling Tray Ovens

Tray/Truck/Shelf Dryers

Trays Oven Accessories

Tunnel Dryers

Tunnel Sterilizers

Vacuum Ovens

View Ports Oven Accessories

Web Dryers

Wire Cloth Oven Accessories
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Premium Listing

Tempco Electric Heater Corp.
607 N. Central Ave.

Wood Dale, IL 60191-1452
(630) 350-2252

info@tempco.com
https://www.tempco.com
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To see all product photos, downloads, and more

Click Here

Tempco designs and manufactures custom Industrial Electric Heating Elements including Cast-In Heaters,

Silicone Rubber Heaters, Infrared Radiant Heaters, Temperature Sensors, Temperature Controls, Power

and Temperature Control Panels.

**Product Categories**

Air Heating, Direct Heaters

Air Heating, Indirect Heaters

Air Preheaters

Analog Controls/Controllers

Analog Transmitters, Temperature

Band Heaters

Blanket Heaters

Boilers/Steam Generators Heaters

Cartridge Heaters

Cartridge Heating Elements

Cast-In Heaters

Ceramic Heaters

Ceramic Heating Elements

Circulation Heaters

Cleaners/Washers Heaters

Coil Heaters

Coil Heating Elements

Conduction Heaters

Connection Heads

Constant Wattage Heat Tracing

Contactors Relays

Controls, Temperature

Convection Heaters

Digital Controls/Controllers

Digital Temperature Indicators

Digital Thermometers

Drum Heaters

Dryers Heaters

Duct Heaters

Electric Cabinets, Warming

Electric Preheaters

Electromechanical Controls/Controllers

Electronic Transmitters, Temperature

Flanged Heaters

Flexible Heaters

Heat Transfer System Heaters

Heating Blankets

Heating Jackets

Hoses, Electrically Heated

Immersion, Tubular, Flanged Heaters

Immersion, Tubular, Low Density Heaters

Immersion, Tubular, Over-the-Side Heaters

Immersion, Tubular, Pipe Thread Heaters

Immersion, Tubular, Te�on-Coated Heaters

Infrared, Ceramic Element Heaters

Infrared, G30 Bulb Heaters

Infrared, Halogen Heaters

Infrared, Panel Type Heaters

Infrared, Quartz Tube Heaters

Infrared, Tubular, Metal Sheathed Heaters

Liquid Heaters Heaters

Mercury Relays

Metal-Sheathed Heating Elements

Mica Band Heating Elements

Mica Heaters

Microprocessor-Based Controls/Controllers

Mineral-Insulated Heat Tracing

Mineral-Insulated Heaters

Ovens Heaters

PID Controls/Controllers

Paperless Recorders, Temperature

Phase-Angle Power Controls/Power Controllers

Platens Heaters

Portable Recorders, Temperature

Programmable Controls/Controllers

Proportional Controls/Controllers

Protection Tubes

Pyrometer Thermometers

Pyrometers Sensors, Temperature

RTDs, Platinum, DIN Sensors, Temperature

RTDs, Thin Film Sensors, Temperature

RTDs, Wire Wound Sensors, Temperature

Radiant/Infrared, Medium Wavelength Heaters

Radiant/Infrared, Short Wavelength Heaters

Ribbon Heating Elements

SCR Power Controls/Power Controllers

Self-Regulating Heat Tracing

Skid-Mounted Heaters

Solid State Controls/Controllers

Solid State Relays

Solid State Transmitters, Temperature

Stationary Recorders, Temperature

Strip Chart Recorders, Temperature

Strip Heaters

Superheaters Heaters

Thermal Fluid Heaters Heaters

Thermocouples, Type E Sensors, Temperature

Thermocouples, Type J Sensors, Temperature

Thermocouples, Type K Sensors, Temperature

Thermocouples, Type T Sensors, Temperature

Thermostats

Thermowells

Thyristor Power Controls/Power Controllers

Tubular Heaters

Tubular Heating Elements

Tubular, Finned Heaters

Water Heaters Heaters

Wire Heating Elements
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Premium Listing

Wisconsin Oven Corp.
2675 Main St. P.O. Box 873

East Troy, WI 53120
(262) 642-3938

sales@wisoven.com
https://www.wisoven.com
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To see all product photos, downloads, and more

Click Here

High quality industrial dryers, ovens, and furnaces for a wide-range of applications and industries. Heating

equipment is designed in both batch & continuous designs. Hundreds of standard batch models available.

Custom equipment is designed around the customer's speci�c process requirements. Typical applications

include �nishing, preheating, composite curing, aging, tempering, and other heating applications.

**Product Categories**

Annealing Ovens

Atmosphere Ovens

Baking Ovens

Batch Dryers

Batch Ovens

Batch, Bench Ovens

Batch, Cabinet Ovens

Batch, Truck Ovens

Batch, Walk-In Ovens

Bonding Ovens

Burn-In Ovens

Catalytic Burners

Combination Infrared/Convection Ovens

Continuous, Belt Conveyor Ovens

Continuous, Conveyorless Ovens

Continuous, Drag Chain Ovens

Continuous, Monorail Ovens

Continuous, Pusher Conveyor Ovens

Continuous, Slat Conveyor Ovens

Continuous, Walking Beam Ovens

Continuous/Conveyor Dryers

Convection, Counter-Flow Dryers

Convection, Counter-Flow Ovens

Convection, Impingement Dryers

Convection, Impingement Ovens

Curing Dryers

Curing Ovens

Deck Dryers

Deck Ovens

Dehumidifying Dryers

Dehydrating Ovens

Dryers Burners

Dryers Heaters

Drying Dryers

Drying Ovens

Dual Fuel Dryers

Dual Fuel Ovens

Electric Cabinets, Warming

Electricity Dryers

Electricity Ovens

Finishing Dryers

Finishing Ovens

Fusing Dryers

Fusing Ovens

Heat Setting Dryers

Heat Setting Ovens

Heat Shrinking Dryers

Heat Shrinking Ovens

Laboratory Ovens

Laminating Dryers

Laminating Ovens

Natural Gas Dryers

Natural Gas Ovens

Oil Dryers

Oil Ovens

Oven Temperature Pro�ling Recorders, Temperature

Ovens Burners

Ovens Heaters

Pre-Drying Dryers

Pre-Drying Ovens

Pre-Heating Ovens

Propane Dryers

Propane Ovens

Rack Ovens

Re�ow Soldering Ovens

Rotary Ovens

Steam Dryers

Steam Ovens

Steam Powered

Sterilizing Ovens

Thermal Fluid Heaters

Thermal Oxidizers

Thermoforming Ovens

Top Load Dryers

Top Load Ovens

Traveling Tray Ovens

Tray/Truck/Shelf Dryers

Tunnel Dryers

Web Dryers
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Premium Listing

Zircar Refractory Composites Inc. (ZRCI)
P.O. Box 489

Florida, NY 10921
(845) 651-2200
sales@zrci.com
www.zrci.com
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Click Here

Manufacture of high performance, high temperature structural insulation products including refractory

sheet boards, cylinders and custom shapes, for thermal, structural and electrical insulation applications.

Temperatures from 210°C (410°F) to 2000°C (3632°F).

**Product Categories**

Assemblies Insulation

Blankets Insulation

Cements Insulation

Ceramic Insulation

Ceramic Parts/Supplies

Coatings, Heat Resistant

Custom Moldable Insulation

Electrically Insulative Ceramics

Flexible Materials Insulation

High Temperature Ceramics

High Temperature Gaskets

Insulating Gaskets

Insulation Ducting Accessories

Moldable Insulation

Particulate Insulation

Pre-insulated Panels Insulation

Refractories Insulation

Rigid Material Insulation

Rigidizers Insulation

Thermally Insulative Ceramics
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Aftermarket/
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Equipment for Sale

Heat Transfer Solutions Since 1972
Xchanger is a leading manufacturer of custom heat exchangers and blower aftercoolers, with over 25,000 units

installed worldwide. We can optimize any of our 10 standard product models to control temperature and humidity in

almost any application. By making simple changes to our standard models, our Mechanical Engineers are able to

provide custom designs at a fraction of the cost. We o�er �n-tube and plate-�n heat exchanger surfaces, many

construction materials to choose from, air-cooled and liquid-cooled designs, and explosion proof, severe duty, and

inverter-duty motors.

Common applications for our products, include: aftercooling, dehumidifying, and heating gas delivered by rotary-

lobe and multistage centrifugal blowers used in biogas and land�ll gas heating and power generation (cogeneration)

systems.

Contact Information
David Wangensteen

 XCHANGER
 1401 South 7th Street. Hopkins, Minnesota (USA) 55343

 Phone: (952) 933-2559 Fax: 952.933.5647
www.xchanger.com 

E-mail: david.wangensteen@xchanger.com
 Send inquiries to Mr. David Wangensteen at Xchanger.
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~ Frank Intrieri Jr., Goodway Technologies, explaining how boiler cleaning can

improve equipment maintenance

foul the �reside of
boilers

the tube itself weakens
and can rupture.

Read more

Soot and corrosion from combustion can

causing the tube-wall temperature to get

so hot that

https://www.process-heating.com/articles/93838-improve-overall-operations-by-conducting-boiler-maintenance



