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COMMENTARY
L i n d a  B e c k e r

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

Linda Becker, Associate Publisher and Editor
BeckerL@bnpmedia.com

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

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

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

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

Planned technical session topics include:

Water treatment for microbiological control and equipment longevity.

Industrial Internet of Things and how remote process control, monitoring 
and management are changing thermal processes.

Identifying the root causes of system failures.

Managing thermal processes to minimize energy costs.

Transcritical CO2 and ammonia refrigeration.

Best practices and application optimization.

Improving energy ef�ciency via conservation and process modi�cations.
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MSA Safety to Acquire Bacharach, Adding 
to Gas Detection Portfolio
Safety equipment manufacturer MSA Safety Inc. will acquire Bacharach Inc. and its 
af�liated companies from FFL Partners. The two companies inked a de�nitive 
agreement before announcing the acquisition, a transaction valued at $337 million.

New Kensington, Pa.-based Bacharach provides gas detection technologies used to 
recognize, expose, measure and analyze leaks of various gases that are commonly 
found in industrial refrigeration as well as industrial and commercial HVAC settings. 
According to MSA, the acquisition will expand its gas detection portfolio and allow it 
to leverage manufacturing expertise into new markets. The detection brands of 
Pittsburgh-based MSA — General Monitors, Senscient, Sierra Monitor and Bacharach 
— represent more than 325 combined years of gas detection experience.

MSA’s gas detection manufacturing center of excellence and Bacharach’s 
headquarters are both located in the greater Pittsburgh area. The transaction is 
expected to close in early July.

Atlas Copco acquired the operating assets of MidState 
Air Compressor, a Berlin, Conn.-based distributor of 
industrial air compressors, dryers and related services. 
MidState Air serves Connecticut, Rhode Island and 
Massachusetts. The acquired business will become 
part of Quincy Compressor LLC, which is part of the 
Atlas Copco's Industrial Air division.

In related news, Atlas Copco acquired a majority share 
of Eco Steam and Heating Solutions, an industrial 
steam and hot water boiler company located in the 
Netherlands. The company develops, rents and sells 
customized industrial boiler assemblies tailored for 
plug-and-play installation. Eco Steam and Heating 
Solutions serves European customers, primarily in the 
food and beverage, chemical, steel, pharmaceutical 
and energy sectors. Eco Steam and Heating Solutions 
will become part of the Atlas Copco's Specialty Rental 
division.

Atlas Copco Acquires Industrial Air 
Compressor Distributor

Microchannel Heat Exchangers Optimized 
for Use with Low GWP Refrigerants
A range of microchannel heat exchangers has been optimized for use with low 
density, low global warming potential (GWP) refrigerants like R-1234ze and R-515B.

The technology from Danfoss is intended to solve design challenges for OEMs 
transitioning to ultra-low GWP refrigerants, especially in large air-cooled chillers using 
screw and centrifugal compression.

The low density of these refrigerants typically makes system performance sensitive to 
pressure drops, the team at Danfoss notes. Due to the microchannel tube geometry, 
the Danfoss microchannel heat exchangers are said to provide a balance between 
maximum heat rejection and internal refrigerant pressure drop. According to the 
company, OEMs can realize a 20 percent reduction in refrigerant pressure drop at the 
component level. This may help some users transition more easily to low GWP, low 
density refrigerants.

Im a ge courtesy of Da nfoss

Magnetic-Bearing Centrifugal Chiller 
Awarded for Innovation
Johnson Controls’ York YZ magnetic-bearing centrifugal chiller won a 2021 CRH 
Innovation Award at the 2021 China Refrigeration Exhibition at Shanghai New 
International Expo Center.

The YZ chiller is optimized around R-1233zd(E), a low global warming potential (GWP) 
refrigerant, to provide high ef�ciency. It operates with entering condenser water 
temperature as low as 40°F (4.5°C), which the company says provides enhanced 
performance in every operating condition. The chiller also has the widest operating 
envelope in the industry, according to Johnson Controls. The chiller is available from 
165 to 1,350 tons in cooling capacity.

Im a ge courtesy of Johnson  
Controls

Olympic Venues in China Utilize Lower 
GWP Refrigerants
Three ice rinks in China will utilize lower global warming potential (GWP) refrigerants 
as they prepare to host hockey and curling games at the 2022 Olympic and 
Paralympic Winter Games.

The Chemours Co. achieved a memorandum of understanding with the Beijing 
National Aquatics Center, Beijing National Indoor Stadium and Wukesong Sports 
Centre for use of Opteon at the three venues. The sites selected Opteon XP40 (R-
449A) refrigerant to provide the low temperatures required for operating the facilities. 
According to Chemours, Opteon XP40 provides a 65 percent reduction in GWP over 
the hydro�uorocarbon refrigerants used previously.

This agreement supports the adoption of sustainable solutions to help reduce the ice 
rinks’ overall carbon footprint. Chemours has supported the sports community with 
sustainable refrigerant solutions through its partnership with the National Hockey 
League since 2018.

Im a ge courtesy of Ra benspiegel/Pixa ba y

Refrigeration Is Key to Meeting UN 
Sustainability Goals, Notes IIR
The essential role of refrigeration was cited in a published report by the International 
Institute of Refrigeration (IIR) as key to meeting the United Nation's Sustainable 
Development Goals (SDGs). The IIR is an independent intergovernmental 
organization, based in Paris, focused on all aspects of refrigeration.

In line with its institutional ethos of “refrigeration for sustainable development,” the 
IIR Activity Report 2020 provides an overview on how the work of the institute is 
intrinsically linked to the SDGs.

The report details how the IIR has set its strategy and actions within the framework of 
the sustainable development of the refrigeration sector. This has resulted in new 
agreements with various international bodies and the drafting of documents of 
general interest to promote the role of refrigeration in this perspective.

In 2015, the UN announced the 17 SDGs, which 
provided universal objectives for nations across the 
globe. Described as a “shared vision of humanity and a 
social contract between the world’s leaders and the 
people,” the 17 SDGs are considered the blueprint to 
achieving a better and more sustainable future for all. 
(To learn more about the SDGs, visit sdgs.un.org/goals.)

The IIR is the only international organization covering 
all refrigeration uses and technologies, such as 
refrigeration for food and health, air conditioning, 
cryogenics, heat pumps and heat recovery.

Im a ge courtesy of In terna tiona l Institu te of Refrigera tion  (IIR)

ISG Adds Refrigeration Engineering 
Expertise
ISG has expanded its food and industrial business unit through the acquisition of 
Golden Industrial Refrigeration (GIR) of Milwaukee. According to ISG, the addition of 
refrigeration design allows the full-service architecture, engineering and planning 
�rm to provide a greater range of services to its existing clients.

GIR is a refrigeration engineering �rm that focuses on large-scale refrigeration. ISG 
will utilize this experience to expand services for sports and recreation clients in ice 
arena projects. According to ISG, bringing refrigeration engineering in-house will 
provide a streamlined process and a single point of contact for clients.

“GIR’s extensive knowledge of industrial refrigeration supports ISG’s diversi�cation 
within the food production, processing and warehousing industry by expanding our 
beverage and brewery client base,” said ISG CEO Lynn Bruns, P.E.

Re�nery Chooses Screw Compressors for 
Modernization Program
Honeywell UOP selected GEA Refrigeration Technologies to supply engineered 
compression packages for a tail gas application at a re�nery in Azerbaijan. Using 
GEA's screw compressor, the systems are designed for a modernization program. 

GEA's tail gas packages were chosen by Honeywell UOP as part of its pressure swing 
adsorption (PSA) technology to supply high quality hydrogen for the modernization of 
the Heydar Aliyev Oil Re�nery (HAOR) in Baku, Azerbaijan. Pure hydrogen is required 
for the re�ning process. It is used to decontaminate oil and facilitate catalytic 
processes that produce clean-burning fuels.

According to Honeywell, PSA technology will help Azerbaijan meet growing domestic 
demand for transportation fuels that satisfy the Euro V standards. The modernization 
will enable the re�nery to process 7.5 million metric tons per year of crude oil blended 
from local sources.

The tail gas compression units receive the tail gas from the PSA system and keep 
stable pressure at the PSA discharge. Received gas is compressed and then cooled 
down to 104°F (40°C) in the aftercooler before it is returned to the customer’s system. 
These units are based on an oil-�ooded screw compressor, and the oil is separated 
from the tail gas into two oil separators in order to deliver the gas with less than 1 
ppm of oil content.

Im a ge courtesy of GEA Refrigera tion  
T echnologies
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Seawater Cooling  
Systems Treatment
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A thorough understanding of how water-chemistry characteristics 
vary around the world is required to effectively treat, control and 

optimize seawater cooling systems.

By Emregul Cetin Yurteri, Suez Water Technologies & Solutions

The increasing scarcity of fresh water — driven partly by strong global economic growth — 
is propelling demands to use seawater in cooling water systems. Seawater is widely used for 
cooling in many areas of the world, particularly in the Mediterranean, Middle East, Latin 
America and Paci�c regions. Most of the seawater cooling applications are either once-
through or run at very low cycles of concentration (less than 1.5 to 2.0). This necessitates 
treating large quantities of seawater — which raises potential discharge concerns.

Although once-through seawater systems are still common, there is a move toward the 
installation of more open cooling systems. Drivers include growing concerns about high 
discharge �ow rates and the impact of thermal pollution near the discharge point.

Using seawater in cooling systems brings special challenges. The high dissolved salts 
concentration in seawater has a large impact on its physical and chemical properties. For 
that reason, it needs to be taken into consideration during the design of the cooling system 
and the selection of an ongoing treatment program.

An effective plan to treat, control and optimize seawater cooling systems can help ensure 
performance and reduce thermal pollution. To determine that plan, a thorough 
understanding of how the high ionic strength and water-chemistry characteristics differ 
around the world is required. In addition, it is helpful to understand evolving chemical 
treatment options and available monitoring equipment.

Seawater Composition

Approximately 97 percent of the water covering the surface of Earth is seawater. It is a 
solution of salts nearly constant in composition, dissolved in various amounts of water 
(�gure 1). More than 70 elements are dissolved in seawater; however, only six  — chloride, 
sodium, sulfur, magnesium, calcium and potassium — make up over 99 percent of all 
dissolved sea salts.

When compared to fresh water, seawater is a highly stable solution and has a consistent 
composition around the world. Typically, salinity ranges between 3.1 to 3.8 percent with an 
average of 3.5 percent (35 g/L). High evaporation levels cause noticeably saline water in the 
tropics. By contrast, fresh water runoff in some enclosed northern areas like the Baltic Sea 
dilutes the seawater to almost fresh.

The problems areas in all water cooling systems — namely, corrosion, scaling, deposition or 
fouling and biological control — need to be considered regardless of the water source. With 
chemical treatment of seawater, however, particular emphasis should be given to:

Scale formation.

Macrofouling and bio�lm formation.

Chemical-based strategies may be used to reduce the risk of deposition and fouling, but 
generally, deposition and fouling are addressed by using mechanical means such as 
�ltration. Because the seawater is so aggressive, the corrosion part generally is covered 
through careful selection of materials.

In summary, corrosion and fouling is addressed from a mechanical and operational 
perspective while scaling should be addressed with chemical and monitoring strategies.

FIGURE 1. More than 70 elements are dissolved in seawater. However, only six make up over 99 percent of  all dissolved sea salts: chloride, sodium, 

sulfur, magnesium, calcium and potassium.

Modeling Seawater Cooling Systems

For the selection of a chemical treatment 
program, the primary practice is to use the 
saturation indices to predict the scaling 
tendencies of calcium carbonate (CaCO3) and 
calcium sulfate (CaSO4). They are also the two 
most common deposits found in seawater cooling 
systems. The traditional saturation indices fail to 
make a reliable scaling prediction with regard to 
the high ionic strength and unique pH: m-Alk 
relationship of seawater. When those indices are 
used, the scaling prediction generally results in 
under- or over-treatment, compromising either 
from the technical performance or the treatment 
costs.

One company's deposit simulator software for seawater uses proprietary algorithms to 
compare more than 100 potential deposits simultaneously. This software provides a 
visualization of deposition risk and automatically recommends product dosages. The 
software allows modeling of changing conditions to quickly evaluate and predict the 
product and dosage that could provide optimum cooling performance.

Figure 2 shows the solubility curve of CaCO3 for a sample seawater at 120.2°F (49°C) without 
any chemical treatment. The software model suggests that at a pH above 8.1, calcium 
carbonate starts to deposit even without cycling up the cooling water. At a typical seawater 
pH of 8.1 to 8.5, therefore, it is not possible to run with this water in an open cooling system 
without a chemical treatment program.

With the addition of a proprietary scale inhibitor, it is possible to operate with this same 
seawater at 120.2°F (49°C) without the risk of CaCO3 deposition. Figure 3 shows the safe 
operating window predicted by the software for this con�guration. The cooling system will 
be safe to operate at three cycles of concentration if the seawater pH remains under a pH of  
8.4.

FIGURE 2. The solubility curve of  CaCO3 for a sample 

seawater at 120.2°F (49°C) without any chemical treatment is 

shown.

Chemical Treatment Strategies

The primary focus on seawater cooling systems is to prevent calcium carbonate scaling. 
This is applicable in all of the open cooling systems as well as the once-through systems 
where the skin temperatures and heat �uxes are above the precipitation threshold.

In traditional scale inhibitors, phosphonate-
based chemistries are used either alone or 
with polymeric compounds. Because this is 
the basic, standard treatment program, the 
ability to run the cooling systems at higher 
cycles are limited. 

Another concern with this traditional 
treatment program is the impact on the 
environment. The phosphorus content in 
the discharge increases the risk of potential 
algal blooms and damage to coral reefs. The 
total phosphorus legislations limiting the 
amount in discharge is rather regional 
currently; however, an increasing number of 
countries are putting such limits in place.

FIGURE 3. With the addition of  a proprietary scale inhibitor, it  is possible 

to operate with this same seawater at 120.2°F (49°C) without the risk of  

CaCO3 deposition.

The chemical treatment programs for scale control that are not based on phosphonates 
provide the ability to operate at higher cycles. This reduces the water consumption and, 
consequently, the total cost of operation in industrial plants.

Scale inhibitors that are halogen-stable, containing no phosphorus, nitrogen or metals, may 
allow operators to optimize performance while reducing water usage and thermal pollution. 
They also can help operators minimize the impact of discharge to the environment.

These scale inhibitors are capable of increasing the cycles of concentration to three. They 
can help operators save signi�cant amounts of water, reduce pumping costs and hence the 
total cost of operation. Increasing the cycles of concentration from 1.5 to 3.0 will reduce the 
makeup demand by 50 percent.

Monitoring Tools

It is quite important to monitor the effectiveness of a chemical treatment program to 
prevent scaling in critical heat exchangers in a cooling system. Plants are rarely equipped 
with the necessary process monitoring tools, however.

In many cases, regular checks for water and process temperature as well as �ow rates are 
performed in a cooling system, or some simulation software is used to predict the heat 
transfer ef�ciency and the cleanliness of a heat exchanger. These monitoring techniques 
often fail to predict the real-time performance of a heat exchanger and limit the ability of 
the plant to act on sudden performance losses. While some of these monitoring techniques 
may provide performance parameter trends, monitoring tools that are able to provide real-
time performance data may better serve the plant. In severe operating conditions, such 
tools allow plant personnel to be proactive to prevent signi�cant losses in operation and 
production.

One online monitoring tool mimics the cooling system’s heat transfer and water �ow 
conditions while measuring deposition in real time. The equipment is engineered to handle 
the harsh seawater environment and is equipped with data-transfer capability to send real-
time information continuously to the users. Alarms can be set up to warn in real time of any 
performance loss due to deposition. This will give the operator the opportunity to check the 
process parameters, investigate the root causes and take necessary actions to mitigate 
scaling.

One online monitoring tool mimics the cooling system’s heat transfer and water �ow conditions while measuring deposition in real t ime. 

In conclusion, industrial plants around the world are under considerable pressure to reduce 
operating costs in seawater cooling towers no less than the fresh water ones. Although the 
seawater may be of no or negligible cost in industrial plants, the cost of pumping, 
pretreatment, chemical treatment programs and, where applicable, discharge can be very 
high due to the large quantities of seawater used in the cooling systems operating at low 
cycles. Software modeling and monitoring tools can help optimize seawater cooling 
applications and allow operating at increased cycles of concentration.  PC

All im a ges provided  by Suez  Wa ter T echnologies & Solu tions un less otherwise noted

Emregul Cetin Yurteri is a product application manager for cooling with Suez Water Technologies & Solutions. For more 
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July/August 2021

https://www.suezwatertechnologies.com/


Dr_Microbe / iStock / Getty Im a ges Plus

Cooling Water Treatment

Ozone can mitigate Legionella risk via a sustainable water treatment 
and reduce water consumption in the cooling tower.

Using Ozone for 

By Dave Gilbert, EMO3 Inc.

According to the Paci�c Northwest 
National Laboratory, the number of 
cooling towers in the United States is 
estimated to be 500,000 while in 
Canada, there are about 50,000. In 
cooling towers, water makes possible 
the transfer and disposal of heat.

Bacterial growth — resulting from 
sunlight combined with foreign debris, 
dust particles and chemical 
contamination — is an unintended 
consequence of the open-loop water-
cooling cycle. That growth, if not treated 
appropriately, leads to even greater 
levels of bacterial growth and bio�lm 
deposits within the cooling system. Left 
unchecked, such growth reduces chiller 
ef�ciency due to decreased thermal 
transfer. In addition, untreated biological 
growth can lead to the spread of 
Legionella pneumophilia, a potentially 
harmful bacteria once aerosolized.

According to the Centers for Disease Control and Prevention (CDC), of the 10,000 cases of 
Legionnaires’ disease (LD) reported in 2018, 10 percent were fatal. Moreover, because the 
true number of Legionnaires’ disease cases may be underdiagnosed, the reported cases 
may be an underestimate of the true number of incidences. In addition, studies show the 
occurrence of outbreaks is trending upward. As of yet, it is unclear if this is because of 
greater awareness and testing, or due to true growth.

Legionella is a common bacterium present in the environment of water systems, including 
soil and aquatic systems. At least 50 species and 70 serogroups have been identi�ed, of 
which the Legionella pneumophilia serogroup 1 represents a serious concern related to 
legionellosis. Fortunately, these bacteria are not transmittable from person to person, and 
most people exposed to such bacteria do not become ill.

Adoption of sustainable practices often is sti�ed by lack of information, data and 
quanti�able results. These unknowns need to be addressed in order to validate �ndings 
and reassure decision-makers about their efforts to embrace alternate solutions. By 
providing tangible results and sharing data, cooling tower users and operators can be more 
con�dent in adopting such sustainable solutions. 

A facility, located within a densely populated metropolitan area houses 

more than 40 pavilions, many of  which are equipped with cooling towers. 

Despite having a traditional chemical treatment plan, one particular 

cooling tower had been experiencing f requent Legionella outbreaks.

Bacterial growth such as Legionella can create problems 
for cooling tower owners. A brief case history can help 
demonstrate.

A facility located within a densely populated metropolitan 
area houses more than 40 pavilions, many of which are 
equipped with cooling towers. Despite having a 
traditional chemical treatment plan, one particular 
cooling tower was subject to frequent Legionella 
outbreaks. The installation comprised two cooling towers, 
each with an 850-ton cooling capacity. Due to the heat 
recovery setup of the cooling system, the water 
temperatures were high: an inlet temperature of 104°F 
(40°C) and an outlet temperature of 92°F (33°C).

The facility often was plagued with Legionella outbreaks 
greater than 1 million cfu/l, thus requiring an immediate 
shutdown of the cooling tower system and a system-wide 
disinfection. Because the risks of potential legionellosis 
contamination were high, facility of�cials sought a 
different approach. The facility contacted a provider of 
ozone water treatment to perform a feasibility study for 
its installation.

Cooling Tower Case History 

The autonomous two-unit ozone system delivers a 

total production of  100 g/hr of  ozone. The water 

is treated continuously by a dedicated pump and 

venturi-injector manifold for mass transfer of  

ozone to the cooling tower water.

Switching to ozone water treatment allowed the facility to eliminate the recurring costs associated with buying biocides. In addition, material-

handling costs were lower because of  reduced chemical demand, and scale-inhibitor requirements were reduced by 10 percent. This image shows what  

had been a month’s supply of  chemicals for the cooling tower.

Ozone Treatment Installed

In the fall of 2020, a two-unit autonomous ozone system, delivering a total production of 
~0.22 lb/hr (100 g/hr) of ozone, was installed. The water is treated continuously by a 
dedicated pump and venturi-injector manifold. The system is designed to provide optimal 
mass transfer of the ozone to the cooling tower water. An HMI-equipped PLC controls the 
proper dosage as well as alarms. With a small footprint, the system was installed in a day. 

The mechanical department at the facility analyzed adinosine triphosphate (ATP) counts 
over 30 days, comparing the data to the same period the previous year. ATP enables a 
correlation of active organisms in the water as measured as Relative Light Units (RLUs). It 
was the department’s goal to have a score lower than 50 RLU.

The 30-day graph compiled in 2020 — before the ozone system was installed — shows an 
average daily ATP count of 89 RLU, which is higher than the desired objective. After the 
ozone system was installed, the average daily ATP count was 8 RLU. The drop represents an 
improvement in bacteria counts by a factor of 10.

According to the facility, the ozone system greatly reduced the bacteria counts and 
eliminated all forms of Legionella. Ozone in an amount as small as 0.3 mg/l (ppm) and with 
contact time as brief as 5 min will neutralize 99 percent of Legionella pneumophila.

In addition to ATP veri�cation, the facility conducts monthly mandatory Legionella testing. 
Since the ozone system was installed at the facility, Legionella counts have fallen below 
5,000 cfu/l and have remained low and steady at that level.

The mechanical department at the facility analyzed adinosine triphosphate (ATP) counts over 30 days, comparing it  to the same period the previous 

year. ATP enables a correlation of  active organisms in the water as measured as Relative Light Units (RLUs).

Lowering bacteria counts and lessening Legionella outbreaks yielded three bene�ts:

The facility saved money by not having to buy biocides.

Material-handling costs were lower because of reduced chemical demand.

Scale-inhibitor requirements were reduced by 10 percent. 

In addition, the amount of water consumed in the cooling tower’s operation — after ozone 
use — was cut as much as 14 percent. This occurred even though the climatic conditions 
and tower usage were roughly the same between the post-use and pre-use periods.

As the data shows, ozone water treatment allowed this facility to mitigate Legionella risk via 
a sustainable water treatment. In addition, the facility is seeing operational savings as a 
result of its decision to eliminate chemicals, and water consumption in the cooling tower 
being lessened considerably. PC

All im a ges provided  by EMO3 Inc.  un less otherwise noted

Dave Gilbert  is the director of engineering with EMO3 Inc., Quebec City, Quebec, Canada. For more information about ozone water 

treatment from EMO3 Inc., call 418-473-1224 or visit emo3.com.
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THE INS AND OUTS OF

While the basic design and function of temperature 
control units can be relatively simple, each aspect has a 

wide-ranging impact on the system overall.

Temperature Control Units

By Tom Stone, Thermal Care

Temperature control units are relatively simple in their design and operation, but the 
impact they have on industrial processes can be signi�cant. To better understand this, it is 
important to review:

 

 

The components of construction.

How the units operate.

Factors to consider when selecting a design for a speci�c application.

A temperature control unit, or TCU as it is commonly known, has two major components: 
the pump and the heater. Both are managed by a programmable logic controller (PLC).

During operation, a temperature setpoint is input into the controller. The pump continually 
circulates a �uid — most commonly water — from the TCU to the process and then back to 
the TCU. This is referred to as the temperature control loop or process loop. While the �uid 
is circulated through this loop, the controller will monitor input from a temperature sensor 
on the TCU’s return line. If the �uid is returning to the TCU lower than the setpoint, this 
means energy is being transferred from the �uid into the process. Therefore, the TCU is 
heating the system. The controller will activate the heater in the TCU to add more energy to 
the �uid. Conversely, if the �uid is returning to the TCU warmer than the setpoint, this 
means energy is being transferred from the process into the �uid. In this case, the TCU is 
cooling the system. The controller reacts to this situation by actuating the cooling valve.

Indirect or Direct Cooling Operation

The TCU does not generate the cooling itself. Instead, it utilizes a cooling source to lower the 
process loop’s �uid temperature. Common cooling sources are a chiller system, a cooling 
tower system or city water.

Two con�gurations are possible for the cooling operation: direct and indirect. The name 
refers to how the cooling source �uid interacts with the process loop �uid.

For direct-injection cooling, when the cooling valve is opened, it allows the warm �uid from 
the process loop to escape from the system. This warm �uid can go directly to a drain or 
into a return line going back to a cooling source such as a chiller. The cooling source supply 
replaces the volume that released from the process loop. The cooler �uid is mixed directly 
into the warmer �uid of the process loop, which reduces the temperature of the system, 
achieving the desired cooling.

This typical TCU shows the pump and heater tube.

Indirect designs still use a cooling valve, but the process loop’s �uid is isolated from the 
cooling source �uid with a heat exchanger. The cooling valve controls the �ow of the 
cooling source �uid through the heat exchanger. The warmer �uid transfers energy into the 
cooling source �uid, thus achieving the required cooling.

There are pros and cons to each cooling style. Direct injection mixes the two �uids, so 
contamination is a concern. The energy transfer rate is not limited by a physical heat 
exchanger, however. Indirect cooling maintains separation of the �uids, but it is limited by 
the capacity of the heat exchanger. There also are implications for the maximum setpoint of 
the system because of pressurization requirements that make high temperatures possible.

Indirect cooling maintains separation of  the �uids, but this method has a more limited �ow based on the capacity of  the heat exchanger.

Solenoid vs. Modulating Valves

In both designs, the type and size of the cooling valves are critical for accurate, reliable 
control. Solenoid valves use simple open or closed control. By contrast, modulating valves 
use a control signal to actuate the valve’s ori�ce over a range of values. The additional level 
of control with a modulating valve increases the precision of the cooling; in turn, this 
improves temperature stability in the system.

Selecting the right size valve based on its Cv (valve characteristic) also in�uences the 
precision of the cooling operation. If a valve is too small, it cannot achieve enough cooling, 
and the TCU will not be able to maintain its setpoint. Heat will build up, eventually forcing 
the system to shut down. When the cooling valve is oversized, an excess of warm �uid is 
released from the process loop and replaced by an in�ux of cold �uid. This drives the 
temperature far below the setpoint and reduces the TCU’s setpoint accuracy. 
Understanding your particular process cooling requirements can help you navigate these 
various design options.

Direct injection allows more �ow, but there is concern with contamination of  the two �uids.

Heating Function

The heating function of the TCU is a more straightforward process. An inline heater is 
installed as part of the process loop inside the TCU. These heaters often are high watt 
density, which refers to the heating element’s wattage compared to its surface area. High 
density heaters can impart more energy, more quickly than standard density heaters. Most 
commonly, these heaters are made of Incoloy or sheathed in Incoloy. Incoloy is a superalloy 
or high performance alloy. It is known for excellent resistance to corrosion and the ability to 
transfer heat. For TCUs, Incoloy is superior to copper, glass-lined or even ceramic heating 
elements because of its performance and long life.

TCU heaters are selected based upon their kilowatt (kW) rating. When determining what 
kilowatt heater is required for an application, the required time to heat up a process is one 
of the most important factors. Kilowatt is a rate, which means that the higher the kilowatt 
value, the shorter the heatup time. (Remember, when using a TCU for a heating application, 
the process loop transfers heat to your application and returns to the TCU colder than the 
setpoint.)

One of the most important considerations for the design of the TCU is the type of contactor 
used to actuate the heater. The controller on the TCU will cycle the heater on and off to 
maintain an accurate temperature. Traditional electromechanical relays (EMRs) are rated for 
a limited number of cycles before failure. These can fail in the on position, which would force 
the heater to stay on and drive the temperature beyond maximum safe levels. For this 
reason, some TCU manufacturers use solid-state relays (SSR) in place of electromechanical 
relays. The solid-state relays typically are rated for 100 times more cycles than the 
electromechanical relays. They are more expensive, but increased performance, reliability 
and safety justify the design.

Two types of  �ow can occur inside a pipe or heat exchanger: laminar and turbulent. The higher the �ow, the more likely heat transfer will occur.

Pump Size Selection

The last key component of a TCU is the pump used to circulate the �uid through the 
process loop. It is crucial to select the right pump for each application. Many pump sizes are 
available to provide the correct amount of �ow at a required pressure. Different pump 
manufacturers have designs that achieve better ef�ciencies than others and generate 
higher �ows with their speci�c grouping of the motor, impeller and volute. For this reason, 
simply assuming that all 1-hp pumps are the same can create scenarios where either the 
required �ow rate is not achieved, or energy (and operating costs) are wasted because a 2-
hp pump was installed when another manufacturer’s 1-hp design could provide the same 
performance. It is important to review the published pump curves for the various sizes 
available in TCUs.

The installation design also plays a role in the pump’s ability to achieve the required �ow. 
The piping type, material and routing all affect the pump’s operation by creating pressure 
losses in the system. The process-loop design should minimize these losses when possible. 
This ensures the �ow through the system is high enough and, therefore, turbulent. Flows 
generally are described two ways: turbulent or laminar. Lower �ows are more likely to be 
laminar while higher �ows are turbulent. Relating these types only to �ow rate is a 
signi�cant simpli�cation of the concept. Laminar or turbulent �ows are governed by a ratio 
known as the Reynolds number, which considers the density of the �uid, �ow speed and 
viscosity over a de�ned length. 

For the purposes of this article, we do not need to take a deep dive into the physics. A good 
example to help grasp the concept of laminar and turbulent �ow is found with a faucet. 
When the faucet it barely turned on, the water coming out appears to move in smooth 
paths and is visually clear — this is laminar �ow. As the faucet is opened further, the water 
becomes less clear and has irregular �uctuations — this demonstrates turbulent �ow.

These concepts are important for TCUs because laminar versus turbulent �ow directly 
affects the ability to transfer energy. The relationship is exponential, so turbulent �ow can 
have an order of magnitude improvement in energy transfer. This means that the TCU is 
more effective at either heating or cooling as needed. A higher �ow rate through the system 
also reduces the temperature differential from supply to return. This helps to create a more 
uniform temperature gradient through the process, which ultimately promotes consistent 
operation. The ability to achieve these �ow rates is directly related to the pump. For this 
reason, the pump is an important aspect of the design. It is the heart of the system and 
crucial for ef�cient and effective performance. PC

All im a ges provided  by T herm a l Ca re un less otherwise noted

TCUs are used in applications and industries ranging from food production, chemical 
reactions, laser control and plastics processing, just to name a few. Each requires 
speci�c considerations to determine what TCU design will best meet the needs of the 
system.

For example, some chemical reactions are temperature controlled by adding or 
removing heat. These reactions often are conducted in jacketed vessels with high 
pressure restrictions. A direct-injection TCU adds the pressure generated by its 
internal pump on top of the pressure available from the cooling source. This could 
potentially damage the vessel if not considered during the design phase of the 
system.

Other applications regularly break into the process-loop plumbing, which introduces 
air each time. Some specialized designs might be needed to use a TCU for these 
applications. Nonferrous construction of the process �uid circuit could help avoid 
corrosion from rust, and a control feature known as automatic air purge can be 
included.

While the basic design and function of TCUs can be relatively simple, each aspect has 
a wide-ranging impact on the system. The effects of each component’s design can 
lead to a number of bene�ts or potential issues for the system. It is always helpful to 
consult an expert application engineer to assist with the selection of the TCU design.

Where Are TCUs Used?

Tom Stone is the national sales manager for industrial markets with Thermal Care. The Niles, Ill.-based company can be reached at 

847-966-2260 or visit thermalcare.com.
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Controlling Corrosion & Scale 
via Water Treatment

Water treatment suppliers can help you maintain the water 
chemistry needed to protect your process equipment. Evaluate water 

treatment service providers using our Cooling Capabilities Chart.

Use the horizontal scrollbar to explore the data on this page, or use the page links in the 
upper right of the table below to view other manufacturers. Use the search function to 
narrow your results to a single company. 

To view our Cooling Capabilities Chart on Water Treatment Services in a directory or buyer’s 
guide format, click here. The directory view provides a list of each manufacturer’s 
capabilities by company name. Use the built-in RFP form to request more information. In 
addition, some manufacturers have upgraded listings that include links, datasheets and 
other product information.

Created with Datawrapper

Water Treatment Chart
 Page 1 of 3  

Inspection
Services

Company

Overall
Inspection
Of Cooling

Towers

Eddy-
Current
Testing

Corrosion
Testing

Physical
Structure
Integrity

Wood
And

Concrete
Condition

Galvanized
Steel

Condition

Cooling
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And

Internals
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Epoxy
Coating
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AEC 262-641-8600,
www.aecinternet.com • •

Assn. of Water Technologies (AWT)
301-740-1421, www.awt.org • • •

Evapco Inc. 410-756-2600,
www.evapco.com • • • • •

Iwaki America Inc., Walchem
www.iwakiamerica.com

ADI Systems, an Evoqua brand 506-
452-7307, www.evoqua.com/adi

American Ultraviolet 765-483-9514,
www.americanultraviolet.com

AMSA Inc. 989-662-0377,
www.amsainc.com

Apex Engineering Products Corp.
630-820-8888,
www.apexengineeringproducts.com

Aquanomix, Water Technology 704-
402-4373, www.aquanomix.com

Arkema Inc. 610-205-7000,
www.arkema.com

Arthur Freedman Assoc. Inc. 630-
364-3965,
www.arthurfreedmanassociates.com

• • • • •

BV Thermal Systems, Budzar Ind.
209-522-3701, www.bvthermal.com • •

Chemetrics Inc. 800-356-3072,
www.chemetrics.com

Cortec Corp. 651-429-1100,
www.cortecvci.com • •

Critical Environment Technologies
Canada Inc. 604-940-8741,
www.critical-environment.com

Dynamic Water Technologies 480-
289-2401, www.dynamicwater.com

EMO3 866-805-8003,
www.emo3.com

Evoqua Water Technologies,
Vortisand 888-876-9655,
www.evoqua.com

GF Piping Systems 714-731-8800,
www.gfpiping.com

Search in table

Companies names in red have an advertisement in this issue.

Manufacturers listed responded to a special mailing by Process Cooling and do not necessarily represent the entire industrial 
system chillers market. To be included in future listings, contact Linda Becker at BeckerL@bnpmedia.com. 
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Fan System for Cooling in Mission-Critical Environments
Click to read more

Image provided by Baltimore Aircoil

Fan System for Cooling in Mission-Critical Environments

Enduradrive has permanent-magnet, direct-drive technology, in which the fan motor is 
directly coupled to the fan. The design of the fan system eliminates the need for 
intermediary moving parts like gears or belts, says the manufacturer. The design is 
engineered so that the motor, variable-frequency drive (VFD) and cooling tower work 
together. Features such as upgraded insulation, a double O-ring, a drive-end seal and an 
integrated drain reduce the risk and cost of failures due to moisture ingress. The fan 
system is engineered and CTI certi�ed for extreme duty and to withstand thermal and 
vibration rigors of cooling tower operation.

Baltimore Aircoil Co. | 410-799-6200 | baltimoreaircoil.com

Wireless Gas Detection
Click to read more

Image provided by Dräger

Wireless Gas Detection

Polytron 6100 EC WL is suited for plant expansions, upgrades or new installations. The 
wireless gas detection transmitter is SIL2 capable and uses �eld-proven DrägerSensors 
optimized for industrial applications. They cover 140 different hazardous gases in a 
temperature range of -40 to 149°F (-40 to 6°C). Built to the industrial wireless standard 
ISA100.11a, the transmitter provides safe transmission of the measured values. The 
integrated LEDs, which are visible from a distance, indicate the status of the life signal, 
warnings, alarms and Bluetooth interface. The transmitter's intrinsically safe design 
enables safe maintenance (changing the batteries or sensors) in the hazardous area.

Dräger | 800-437-2437 | draeger.com

Thermal Management and Filter Technology
Click to read more

Image provided by Pfannenberg Inc.

Thermal Management and Filter Technology

Implemented across many applications and uses, drives are expensive enclosure 
electronics. Without protection against heat and condensation, these electronics can fail, 
causing downtime, maintenance and even drive loss. Heat and condensation can cause 
reliability issues and loss of lifespan if high ambient temperatures are consistently 
reached. Thermal management and �lter technology like Filterfan reduce failures in drive 
enclosures. Proper climate control helps to extend drive product service life and ensure 
smooth operation throughout a drive’s lifetime.

Pfannenberg Inc. | 866-689-0085 | pfannenbergusa.com

Compact, Low Noise Gearboxes for High Loads
Click to read more

Image provided by Nanotec Electronic GmbH & Co. KG 

Compact, Low Noise Gearboxes for High Loads

The helical toothing of the GP56-N Series allows the teeth of the low noise planetary 
gearboxes for brushless DC and stepper motors to mesh gradually. This results in a 
smoother transmission of forces so that vibrations and noise are reduced, says the 
manufacturer. The gearboxes are offered with �ange sizes of 2.21 and 2.36" (56 and 60 
mm). One- and two-stage versions are offered in nine reductions between 3:1 and 35:1; 
they provide an output torque from 1.5 to 11.8 Nm. For use in harsh environments, the 
gearboxes are protected against penetration by dust and liquids according to IP54.

Nanotec Electronic GmbH & Co. KG | 781-219-3343 | us.nanotec.com

Custom Cabinet Coolers for Electrical Enclosures
Click to read more

Image provided by Exair Corp.

Custom Cabinet Coolers for Electrical Enclosures

Cabinet cooler systems can be customized to provide cooling within electrical enclosures 
in NEMA 12, NEMA 4, NEMA 4X and hazardous location environments. Available 
customizations include speci�c BTU/hr values, adaptations for environments up to 200°F 
(93°C), and a selection of materials — aluminum and Types 303 and 316 stainless steel — 
to combat corrosive environments. For dirty and dusty environments, a nonhazardous 
purge option creates a positive pressure inside the cabinet to keep dirt and debris from 
entering the control panel.

Exair Corp. | 800-903-9247 | exair.com

Inline Mounted Filters
Click to read more
Image provided by Eaton, Filtration Div.

Inline Mounted Filters

Suitable for oils, emulsions, coolants and most synthetic and lubrication �uids, Series HP3 
has a working pressure of up to 6,000 psi (420 bar). The line of inline �lters is available in 
several sizes and with �ow rates from 8 to 357 gal/min (30 to 1350 l/min). The cast-iron 
head of the �lter provides a lower pressure drop than previous iterations, says the 
company. The �ow direction is from outside to inside. Visual or electrical differential 
pressure (DP) indicators are available as well as reverse and bypass valves.

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

Temperature Control Units for Plastics Processing
Click to read more

Image provided by Conair Group

Temperature Control Units for Plastics Processing

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

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

Liquid Analysis Sensors
Click to read more

Image provided by Endress+Hauser

Liquid Analysis Sensors

Memosens technology converts the measured value to a digital signal and transfers it 
inductively to the transmitter, offering safe data transfer for increased availability of the 
measuring point. Optimized for IIoT, the technology is available for pH/ORP, conductivity 
and dissolved oxygen sensors. The sensors store numerous relevant data points such as 
operating hours, minimum and maximum temperatures, measured values, calibration 
histories and load matrices. Noncontact digital data transmission eliminates the effects of 
moisture, corrosion and salt bridges, and alert messaging noti�es the operator if the 
signal transmission is disturbed by other factors.

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

Packaged Outdoor, Air-Cooled Chillers
Click to read more

Image provided by Thermal Care

Packaged Outdoor, Air-Cooled Chillers

Air-cooled chillers have a compact, all-in-one package designed to minimize installation 
cost, maximize usable space and lower electric bills. Units are factory tested and ready for 
installation. To install, just run piping and power to the unit, and it is set for operation. 
Series 30RB has R410A scroll compressors and provides 170 to 315 tons. Other features 
include a microprocessor control panel, a wide ambient-condition operating range 
between -20 and 125°F (-29 to 51°C), and an a Aeroacoustic fan design that moves more 
air with less noise.

Thermal Care | 888-828-7387 | thermalcare.com

Metal Surge Dampeners
Click to read more

Image provided by Wilden Pump

Metal Surge Dampeners

Series ISD are designed to be installed at the pump’s discharge to help minimize 
vibration and control pipe hammer, protecting the system piping and downstream 
instrumentation. The bolted metal Equalizer is engineered to reduce �uid pressure and 
�ow �uctuations for a smoother discharge �ow. This function helps protects system 
equipment while also decreasing the noise and increasing the ef�ciency of the 
company’s air-operated double-diaphragm (AODD) pumps.

Wilden Pump, part of PSG Dover | 909-422-1700 | wildenpump.com
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Use this index to contact the companies you read about within this 
issue of Process Cooling.
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Co., aw-lake.com 

“The Ins and Outs of Temperature Control Units” by Tom Stone, Thermal Care, 
thermalcare.com

Around the Industry

MSA Safety to Acquire Bacharach, Adding to Gas Detection Portfolio, MSA Safety 
Inc., us.msasafety.com, and Bacharach, mybacharach.com

Atlas Copco Acquires Industrial Air Compressor Distributor, Atlas Copco, 
atlascopco.com, Quincy Compressor LLC, quincycompressor.com, and MidState Air 
Compressor

Microchannel Heat Exchangers Optimized for Use with Low GWP Refrigerants, 
Danfoss, danfoss.com

Magnetic-Bearing Centrifugal Chiller Awarded for Innovation, Johnson Controls Inc., 
johnsoncontrols.com

Olympic Venues in China Utilize Lower GWP Refrigerants, Chemours Co., opteon.com

Refrigeration Is Key to Meeting UN Sustainability Goals, Notes IIR, International 
Institute of Refrigeration (IIR), ii�ir.org/en

ISG Adds Refrigeration Engineering Expertise, ISG, isginc.com, and Golden Industrial 
Refrigeration, girwhq.com

Re�nery Chooses Screw Compressors for Modernization Program, Honeywell UOP, 
uop.honeywell.com, and GEA Refrigeration Technologies, gea.com/en/refrigeration-
heating

Design/Build News

Stellar to Build Meat Processing Facility, Stellar, stellar.net, and JBS USA, 
jbsfoodsgroup.com

Cold-Storage Warehouse to Open in Massachusetts, RLS Complete, RLS Logistics, 
rlslogistics.com, and Tippmann Innovation, ticold.com

Kansas City Welcomes Cold-Storage Facility, Colliers, colliers.com, and BCB 
Development, bcbprop.com

Cold Storage Planned for Houston, Blackline Cold Storage LLC, 
blacklinecoldstorage.com, and Tippmann Innovation, ticold.com

Lineage Logistics Enters Spanish Cold-Storage Market, Lineage Logistics LLC, 
lineagelogistics.com, and Frigori�cos de Navarra (Frinavarra), frinavarra.es/en
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Temperature Control Units for Plastics Processing, Conair Group, conairgroup.com
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