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

15 Articles You Shouldn’t Miss
Typically in our November/December issue, I include a look back at the most popular
articles of the year as measured by web traf�c. And, while I won’t be including that in
our eMagazine this year (you can �nd it on our website), I do have a list of articles you
shouldn’t miss.

You can �nd the �rst �ve within the pages of this issue.  Read on for great content
about ammonia leak detection technologies, cryogenic condensation, plate heat
exchangers and remote temperature monitoring.

In addition, here are my picks for standout articles that you may have overlooked. You
can �nd each of these on our website.

1. Simple Strategies for Detecting Ammonia Leaks and System Degradation
Learn how nondestructive testing aids in �nding and �xing leaks in ammonia systems
before they become a problem. https://www.process-cooling.com/articles/90369

2. Classi�cation of Temperature Measurement Devices
The materials of construction, temperature range, accuracy and control requirements
for each type of temperature-measuring device vary, but the key function remains the
same. https://www.process-cooling.com/articles/90029

3. Testing Cooling Tower Water for Total Bacteria and Legionella
Is it time to reconsider testing for total bacteria and Legionella in cooling tower
water? Two case histories demonstrate how current water-testing methods could be
indicating that bacteria control is acceptable and under good control — when the
opposite is true. https://www.process-cooling.com/articles/89404

4. Maintaining Cooling Tower Operation in Cold-Weather Environments
Although sustained freezing conditions complicate cooling tower operation, key
measures can ensure smooth performance. https://www.process-
cooling.com/articles/89467

5. Cleaning Scale from Cooling Tower Systems
When scale is present, the system’s compressor works harder, drawing extra current.
This increases energy costs, affects system longevity and prevents the equipment
from achieving optimum capacity. https://www.process-cooling.com/articles/89875

6. Cooling with Liquid Nitrogen
Done properly, a cryogenic cooling system provides high quality, low cost cooling.
https://www.process-cooling.com/articles/88573

7. Understanding TEMA Types for Shell-and-Tube Exchangers
Shell-and-tube designs incorporate �xed or �oating tubesheets, �xed or removable
tube bundles and expansion joints as needed to create an effective heat transfer
vessel. Gain a better understanding of the TEMA types to improve your selection
process. https://www.process-cooling.com/articles/90026

8. Understanding and Avoiding Costly Heat Exchanger Failures
A lack of effective cooling due to heat exchanger failure can cause production losses
and unplanned downtime. Fortunately, two common causes of exchanger loss —
mechanical failures and chemically induced corrosion — can be prevented.
https://www.process-cooling.com/articles/90154

9. Improving System Ef�ciency Using Series Counter�ow Piping Strategy
Rerouting the chilled water and condenser water �ow through two chillers in opposite
directions can lead to improved system ef�ciency. https://www.process-
cooling.com/articles/90212

10.  7 Things to Know about Freezing Equipment for Food Processing
Temperature-reduction equipment for food processing and other applications is
available to remove processing heat and to freeze or chill products.
https://www.process-cooling.com/articles/90162

Linda Becker, Associate Publisher and Editor
BeckerL@bnpmedia.com
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Cannabis Cultivation Facility Orders
Chillers
An indoor cannabis cultivation facility in Massachusetts ordered three 400-ton chillers
from Tecogen Inc., Waltham, Mass.

According to Tecogen, many cannabis cultivation companies integrate cultivation,
processing, packaging, delivery and sales at one location, but some may have limited
electrical capacity for all process operations. Such was the case for the Massachusetts
indoor cannabis cultivation facility.

Installing the cogeneration Tecochill units helped the indoor grower avoid having to
install electrical infrastructure upgrades to meet the power requirements of indoor
growing operations, says the company.

“We worked with the customer and their design team to ensure they could meet their
cooling requirements given the limited electrical capacity at the location,” said
Stephen Lafaille, Tecogen’s vice president of business development. “Since they are a
vertically integrated provider, additional power and cooling was needed for the post-
cultivation processing and extraction. By eliminating the additional electrical capacity
needed for cooling and dehumidifying the facility, they can use their limited capacity
for other operations.”

This contract marks the 23rd cannabis cultivation facility to select Tecochill chillers
from Tecogen Inc.

Im a ge courtesy of rexm ed len/Pixa ba y

IIAR Releases Latest Version of Safety
Standard
The latest version of IIAR 2, a standard for the design of safe closed-circuit ammonia
refrigeration systems, has been published by the International Institute of Ammonia
Refrigeration (IIAR).

Some of the changes to ANSI/IIAR 2-2021 include:

Requirements for eyewash/safety showers have been reorganized and clari�ed.

Ammonia-detection requirements have been changed.

Changes to machinery room exhaust and ventilation have been updated based
on new requirements.

New requirements for evaporators are included concerning the design for freeze
protection and the design for frozen products.

Inclusion of emergency pressure-control systems, where required by authorities
having jurisdiction (AHJs).

New appendices in IIAR 2 include:

O: Designing to Avoid Component Failure Caused by Abnormal Pressure or
Shock.

P:  Removal of Water from a Refrigeration System.

Q: Guidelines for the Identi�cation of Ammonia Refrigeration Piping and System
Components.

IIAR Standards contain both normative and informative information, establishing
both the minimum requirements for industry compliance and advisory information,
where applicable.  IIAR Standards are ANSI approved. They are subject to a rigorous
public review and reaf�rmation process every �ve years to ensure that they represent
an industry consensus.

Over the past �ve years, model code bodies — including the International Mechanical
Code (IMC), ASHRAE-15, the Uniform Mechanical Code (UMC) and the National Fire
Protection Association (NFPA) — have decided to defer to IIAR 2 and other IIAR
standards as the basis for regulating ammonia.

To learn more, visit iiar.com.

A multinational brewery in the United Kingdom installed a system that will deliver 1.2
MW of process cooling to a beer-bottling plant line.

For its latest expansion project involving a new beer-bottling plant, the brewery was
looking for a non-ammonia-based cooling line that would be able to supply steady,
low temperature process cooling with attention to sustainability.

The brewer worked with U.K-based ICS Cool Energy to design a modular system
incorporating its Imperium air-cooled screw chiller. The chiller is capable of delivering
1.2 MW of capacity and supplying return cooling �uid at 32°F (0°C) temperature,
according to ICS. The chiller uses ultra low GWP, hydro�uoroole�n (HFO) R-1234ze
refrigerant.

The installation includes equipment redundancy to provide the brewery with a
standby system for contingency in case of failures.

U.K. Brewery Installs Process Cooling
System

Im a ge courtesy of Mrd idg/Pixa ba y

Grundfos to Acquire Water Technology
Company
Grundfos, a provider of pump solutions and water technologies, entered into an
agreement to acquire Mechanical Equipment Co. Inc. (MECO). U.S.-based MECO
provides industrial water treatment products and technologies.

MECO produces water puri�cation equipment for the pharmaceutical market, among
others, via its proprietary vapor compression technology. According to Grundfos, the
acquisition will further expand its water treatment capabilities.

MECO has manufacturing and sales of�ces in the United States as well as
international of�ces in Singapore and Ireland. The transaction is expected to close
during autumn 2021 and is subject to regulatory approvals.

Im a ge courtesy of Grundfos

Startup Produces First Electric Truck
Refrigeration System
A green-energy startup produced what it says is the �rst commercial battery-powered
electric truck refrigeration system.

Maxwell and Spark is launching its lithium-ion battery-powered electric systems for
refrigerated trucking in Europe. The company is supported in the effort by Fairtree
Elevant Ventures, a European growth equity fund based in the Netherlands.

South Africa’s Maxwell and Spark designs and manufactures lithium-ion systems that
are intended to help industrial users transition to alternatives to replace diesel and
lead-acid industrial systems. The company also produces industrial static power
systems.

In 2016, Maxwell and Spark began evaluating the viability of lithium-ion transport
refrigeration systems. The company built and tested its �rst prototype in 2017 before
selling its �rst Fridge.Li battery in 2018. This unit will soon have been running for four
years while saving 1.5 kg of carbon emissions every hour of runtime.

Im a ge courtesy of Ma xwell a nd
Spa rk

Johnson Controls Joins Digital Twin
Consortium
Johnson Controls joined the Digital Twin Consortium (DTC), an organization focused
on the development of digital twin technology, or digital/virtual representations of a
real-life system. They often are used to optimize maintenance. Members of DTC
include companies such as Microsoft, GE Digital and Northrop Grumman.

The collaborative organization pools resources to help develop digital twin
technology, which the organization says allows the group to keep abreast of
technological advances and help in�uence standards for adoption. The DTC says it
seeks to drive innovation through consistent architecture and design methods, open-
source collaboration and the establishment of best practices for digital twin
advancement.

Coating Protects Cooling Tower Concrete
at Louisiana Plant

A permanent concrete waterproo�ng solution is expected to help the new Louisiana
Pigment specialty chemicals plant in Westlake, La., get long life from its cooling tower.
The waterproo�ng agent is designed to protect concrete structures exposed to
groundwater pressure.

The Louisiana Pigment Chemical Co. produces titanium dioxide (TiO2) pigment,
including black, white and colored pigments. The Lake Charles facility in Westlake,
which opened in July, utilizes a chloride production process that recovers TiO2 from
titanium ore (natural rutile, slag, etc.). First, titanium tetrachloride (TiCl4) is produced
as an intermediate product, and then it is oxidized to form TiO2 particles, which are
washed to the required purity for further processing and �nishing. The plant is
designed to produce more than 168,000 metric tons of treated TiO2 pigment annually.

High groundwater pressure at the Lake Charles facility drove Louisiana Pigment to
seek a waterproo�ng solution for its concrete cooling tower before construction.
Louisiana-Concrete, the project’s concrete ready-mix supplier, worked with
waterproo�ng solution provider Penetron Group. They treated the concrete mix with
Penetron Admix SB, in soluble bags, to waterproof the below-grade retaining walls
and foundation slab. According to Penetron, once the waterproo�ng agent is added
to the concrete mix, the active ingredients react in a catalytic reaction to the moisture
in the concrete. This reaction generates a non-soluble crystalline formation
throughout the pores and capillary tracts of the concrete.

As a result, the Louisiana Pigment cooling tower’s concrete matrix is now
impermeable, resistant to penetration of groundwater and liquids from any direction,
says Penetron.

Im a ge courtesy of a nna wa ld l/Pixa ba y
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Perdue Farms Aids Cold-Storage
Expansion in Virginia
In 2020, Perdue Farms awarded the Foodbank
of Southeastern Virginia and the Eastern Shore
$100,000 to expand its freezer capacity. The
donation was part of a $1 million Perdue
Foundation contribution in celebration of the
company’s 100th anniversary. In total, Perdue
Foundation made donations to support 10
Feeding America-af�liated food bank partners.

The Foodbank of Southeastern Virginia and the Eastern Shore in Tasley, Va., unveiled
the freezer expansion project at its Eastern Shore branch. The freezer and cooler
expansion will enable the food bank to accept and distribute an additional 42,000 lb
of frozen product and 92,000 lb of fresh produce to communities in Virginia.

Im a ge courtesy of Perdue Fa rm s

New England Cold-Storage Provider
Building Facility
Ice Cube Cold Storage & Logistics is building a, 200,000 ft2 facility around the corner
from its headquarters on the south coast of Massachusetts. The facility will focus its
services on frozen value-added production and e-commerce ful�llment services.  

In addition, the company completed the acquisition of the Main Terminal Division of
Maritime International Inc. located in New Bedford, Mass. The newly named Ice Cube
Cold Storage & Logistics Maritime Terminal is an extension of its existing business,
says the company. It will help meet the Northeast’s increasing demand for cold-
storage warehousing and distribution. The Maritime Terminal will be transformed to
provide additional frozen and refrigerated storage space.

Cold-Storage Warehouse Planned in North
Carolina
Cold Summit Development is planning to add cold-storage warehouse space on
property near the Port of Wilmington, N.C. The company aims to develop nearly
460,000 ft2 of cold storage in two buildings. 

The project includes two phases. In the �rst phase, Cold Summit plans to build a
300,000 ft2 refrigerated warehouse that will include a multi-suite, multi-temperature
building with three rooms and 40,000 to 50,000 pallet spaces, with the ability to
handle frozen or chilled products. 

The company has 15 months to begin construction on the �rst phase of the project.

Im a ge courtesy of Cold  Sum m it Developm ent

Lineage Logistics Completes U.K.
Expansion
Lineage Logistics LLC completed the expansion of its Heywood Northern Superhub in
Manchester, United Kingdom. The upgraded facility will provide cold storage for major
food manufacturing, service and retail brands, according to Lineage.

Following a 12-month expansion, the facility includes 425,000 ft2 of space and a total
of 78,000 pallets. This is part of the three-phase expansion of Lineage’s original facility,
with prior phases adding 100,000 ft2 of space and 28,000 pallets. The expanded
facility became operational during the summer.

Lineage is also in the process of expanding its Southern Superhub near London. The
project will create more than 220 new jobs in the United Kingdom.

Munters to Design, Build Lithium Battery
Laboratory
Munters signed a strategic turnkey project agreement to design and build a full-scale
lithium battery laboratory in Scandinavia. Lithium battery production requires a
highly controlled environment with stable temperature and humidity in order to
ensure high quality in the end product and safety in production.

Munters offers climate solutions for the production of the lithium batteries to the
automotive industry. The project will be delivered over the coming six months.

Im a ge courtesy of a ndrea s16057 8 /Pixa ba y

Canadian Food Company Adds Cold
Storage
Canada’s Feel Foods Ltd. completed the construction of a 2,600 ft3 cold-storage
facility. The cold storage and corporate headquarters in Port Coquitlam, British
Columbia, will serve as the logistical hub for both its plant-based meat and cheese
products.

The cold-storage facility also will allow for the launch of the company’s upcoming e-
commerce marketplace and the commencement of province-wide online sales, says
the company.
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EFFECTIVE VOC CONTROL
Cryogenic Condensation

While cryogenic condensation is used by pharmaceutical manufacturers, it  also is

suited for solvent and hydrocarbon storage tanks that already use nitrogen for

blanketing.

with
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A vapor emission control system provides bene�ts for a
pharmaceutical manufacturer.

By Rudolf Kuehnel, Bachem Americas, and Neeraj Saxena, Messer Americas

The Switzerland-based Bachem Group specializes in developing and manufacturing
peptides and oligonucleotides. As a full-service provider, Bachem offers products for clinical
active pharmaceutical ingredient (API) development and commercial applications as well as
exclusive custom synthesis.

In its Vista, Calif., manufacturing facility, Bachem produces — peptides amino acid chains
made up of two to 50 substituents, linked by peptide bonds — and related APIs. Nitrogen is
used to provide inert atmospheres in the process vessels and to pressurize liquid transfers
between operations. It is important to remove the trace organic solvents that are entrained
in the nitrogen streams before they are vented to the atmosphere.

To reduce air emissions of these volatile organic compounds (VOC), Bachem investigated
various abatement technologies. Thermal oxidation was considered and quickly discarded:
it had too large of a footprint and would create ground vibration and excessive noise. In
addition, costs were high for the scale of the problem. A second option, a carbon-based
scrubber, was eliminated because it would result in an additional liquid waste stream and
increased solid waste in the form of spent carbon.

Bachem selected cryogenic
condensation. During cryo-
condensation, as it is sometimes
called, cryogenically cold
temperatures from liquid nitrogen
(LIN) are used to condense and
capture VOCs from air or gas. LIN,
with a boiling point of -320°F
(-196°C), can be used to cool gas
streams and condense several
different types of VOCs, to allow
their capture or recovery. In
addition, the nitrogen used to cool
the process gas can be reused to
supplement the nitrogen
distribution system, which is
needed in the manufacturing
process.

The vapor emission control is used to reduce the atmospheric emission of  VOCs.

Cryo-condensation provides an effective return on investment for lower �ow, high
concentration gas streams. Manufacturers like Bachem, who are already using nitrogen for
other purposes, can take advantage of cry-condensation by re-using the evaporated
nitrogen. The waste solution allowed Bachem to reinvest in its Vista site.

Bachem selected a proprietary vapor emission control (VEC) system to reduce the
atmospheric emission of VOCs. The system uses LIN to recover such VOCs as hydrocarbons,
halocarbons, alcohols and volatile natural compounds. The cryo-condensation unit consists
of a heat exchanger, temperature and pressure transmitters, automated valves and a
control system.

The VEC system is suitable for cleaning process gases containing elevated VOC levels and
process gas �ows less than about 35,000 scf/hr. The condensation point of the substances
to be condensed generally should be below -22°F (-30°C). The module can be customized
for manufacturers with process gases that do not meet standard criteria, however. At
Bachem’s Vista location, the cryogenic system supplier speci�ed a sub -158°F (-70°C)
temperature to attain effective VOC removal.

Bachem determined the cryo-condensation
system was the best available control
technology (BACT) and chose the VEC system
for several reasons:

The potential to emit (PTE) from the
equipment for each pollutant was less
than 10 lb per day.
The solvent recovery in the process
exhaust stream is ef�cient and
effective.
The LIN refrigerant for cryo-
condensation is available on-site.
The system allows Bachem to recycle
the gaseous nitrogen created during
cryo-condensation and redirect it to
production processes.
The cryo-condensation module has a
small footprint (approximately 10 ft2).
The process is low maintenance.
The system does not use
chloro�uorocarbons (CFCs).
The system does not generate
secondary emissions (CO2 or NOX) or an
additional waste stream.
It does not require additional waste-
removal services.

Bachem installed two cryogenic condensation vapor emission control

modules at its facility to remove more than 99.8 percent of  VOCs

from its process stream. One unit operates at a t ime. The second

unit is on standby and takes over when the �rst goes into def rost

mode.

Bachem installed the vapor emission control units downstream of all solvent vent and
house vacuum lines. The units condense the VOCs in the exhaust streams, mostly
dichloromethane (DCM), dimethylformamide (DMF), isopropanol (IPA) and methanol
(MeOH).

The condensed VOCs often are a mixture and are in small volumes that are not separated
easily or ef�ciently for reuse or recycling. Once the collection vessels are full, their contents
are trucked to a specialized waste-disposal facility.

In 2017, Bachem installed its �rst vapor emission control unit, a model with a 2,000 scfh (50
Nm3/hr) �ow rate. The company added a second module in September 2019. Only one unit
is active at any given time. The second unit is on standby and takes over when the running
unit goes into defrost mode.

Table 1 shows the results of a source test
conducted by the San Diego County Air
Pollution Control District. The data shows the
concentrations of several VOCs before the
emissions stream entered the cryogenic
condensation system as well as the values of
the exhaust after it exited the activated carbon
beds, which are placed in series with the
cryogenic condensing unit. The tests show a
VOC abatement of 99.896 percent to 99.999
percent by weight.

Cryogenic condensation with the vapor
emission control system provided a clean and
economical option for Bachem. In contrast,
thermal oxidizers — a considered but rejected
emissions control technology — can increase
NOX emissions, thereby creating another
problem while eliminating VOCs from an
exhaust stream. For Bachem and companies
like them, that can reuse the nitrogen gas for
other processes, the economics of VOC
removal improve even more.

The vapor emission control system uses liquid nitrogen to recover

VOCs. The cryo-condensation unit consists of  the heat exchanger,

temperature and pressure transmitters, automated valves and a

control system.
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In conclusion, as the pharmaceutical industry continues to grow, good environmental
stewardship has become a priority. Air-quality monitoring is expected to become more
stringent in the coming years.

Cryogenic condensation can be used to ensure that fugitive emissions are captured and not
released to the environment. It is expected that the list of acceptable VOC emissions will
only become more stringent over time and equipment such as cryogenic condensers can
play a role in meeting sustainable manufacturing practices.

While cryogenic condensation is used by pharmaceutical manufacturers such as Bachem, it
also is suitable for industrial, chemical, specialty chemical, petrochemical and biodiesel
production. Potential applications include solvent and hydrocarbon storage tanks that
already use nitrogen for blanketing as well as chemical plants or storage terminals that
must handle increasing levels of volatile emissions due to expansion. PC
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Rudolf Kuehnel is an engineer/project manager with Bachem Americas Inc., Torrance, Calif. For more information about Bachem

Group, visit bachem.com.

Neeraj Saxena is the director of chemistry, energy and environmental industry with Messer Americas, Bridgewater, N.J. For more

information from Messer Americas, call 800-755-9277 or visit messeramericas.com.
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Monitoring Ammonia
Gas Hazards
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Gas detection sensing technologies have improved to help keep
facilities safe from ammonia gas leaks.

By Sarah Rajasekera, MSA Safety

Ammonia (NH3) is used as a coolant in many large industrial refrigeration systems. While
anhydrous ammonia refrigeration has long been a standard in the food and beverage
industry, it also is found in pharmaceutical production, air-conditioning equipment and
electric power generation plants. Ammonia is a toxic gas, though, and the proper safety
monitoring procedures and equipment must always be in place to avoid serious accidental
injury or death.

Ammonia refrigeration is considered cost ef�cient and has been credited with keeping the
price of food at affordable levels in the United States. It also plays a role in various types of
cold storage warehouses and ice production as well as in the �oral industry. Ammonia
industry experts say its use in refrigeration systems does not destroy ozone or contribute to
the greenhouse effect linked to global warming.

When installed and maintained properly, with trained operators as well as safety equipment
and procedures in place, ammonia refrigeration is generally considered safe. The accidental
release of pressurized ammonia from refrigeration systems, however, creates a toxic gas
hazard that can injure workers, damage plant equipment and potentially affect the general
public outside the plant environment.

Industrial Refrigeration Applications

A colorless gas, ammonia occurs naturally in the environment. It also is manufactured for
industrial purposes such as refrigeration. In nature, bacteria, decaying plants and animals,
and animal waste in the soil produce the gas. Ammonia is manufactured by mixing natural
gas with steam, which is reformed over a catalyst bed to produce hydrogen and carbon
dioxide (CO2). The hydrogen and nitrogen, from the air, react in a �nal catalyst bed to
produce ammonia gas, which is cooled for tank storage.

Refrigeration systems using ammonia can be found in the following food and beverage
industry applications:

Beverage bottling.
Meat packing.
Snack foods.
Dairies and creameries.
Bakeries.
Confectionaries.
Produce.

Reasons for their increasing use are they are considered cost ef�cient and environmentally
friendly.

Safe Exposure Levels for Ammonia

The Occupational Safety & Health Administration (OSHA) has set a limit of 25 parts per
million (ppm) in the workplace during an eight-hour shift and a short-term limit (15
minutes) of 35 ppm. International standards for ammonia exposure are similar to those in
the United States. The effects of ammonia exposure range from irritating smells to life-
threatening situations.

The Environmental Protection Agency (EPA) regulates ammonia under the Clean Air Act’s
General Duty Clause [Section 112(r)(I)] and Risk Management Program (RMP) Rule (40 CFR
68). Facilities with more than 10,000 pounds of ammonia are required to develop a hazard
assessment, a prevention program and an emergency response program. In addition, they
must submit a risk-management plan to the EPA.

Exposure Risks for Ammonia

Reliable ammonia detection ensures both personnel
safety and product quality. The nose may detect
ammonia in concentrations as low as 5 ppm. Typical
exposure symptoms are irritation of the eyes, throat and
respiratory organs. At a few hundred ppm, irritation of
the mucus membrane of the eyes occurs. Breathing is
intolerable at about 1,000 ppm, and vision may be
impaired. The risk of fatality rapidly increases at
concentrations of around 2,500 ppm.

In addition to personal injury, ammonia accidents can
result in considerable equipment, material, product and
property losses. According to the EPA and Factory
Mutual, ammonia releases have resulted in several
catastrophic losses ranging up to several million dollars.
Such losses have resulted from ammonia contamination
of products as well as explosions because ammonia is
potentially combustible.

Electrochemical sensors are widely used to detect

ammonia near potential leak sources.

Ammonia Hazard Reduction

Along with proper equipment, maintenance, training, etc., the U.S. Environmental
Protection Agency (EPA) recommends the use of ammonia gas detectors in facilities that
are not manned around the clock (24 hours a day). Even if a plant is manned around the
clock, plant managers may want to install �xed ammonia gas detectors near refrigeration
equipment to reduce the risk of injury to workers.

The EPA’s Chemical Accident Prevention Group has been evaluating facilities with ammonia
refrigeration systems and has compiled a list of steps that plant operators can take to
reduce the likelihood and severity of ammonia accidents. These preventive measures as well
as more information on ammonia refrigeration are available online from the EPA.

Ammonia Detection Methods

Ammonia is lique�ed under pressure in refrigeration units. When accidentally released to
the atmosphere and undetected, ammonia becomes an aerosol that is a mixture of liquid
and vapor. Once in the air, the ammonia becomes a cloud that can travel through a plant —
and beyond into surrounding neighborhoods, posing a general public health threat.

Many types of �xed gas sensors are available to detect ammonia vapor within industrial
applications. Let’s look at the operating principles behind some of the more commonly
available technologies with an eye toward understanding their strengths and potential
weaknesses.

Electrochemical (EC) Sensors. Target gas-speci�c
electrochemical sensors are available for many of the
most common toxic gases, including ammonia.
Electrochemical sensors are compact, require very little
power, exhibit excellent linearity and repeatability, and
are comparatively inexpensive. The detection technique is
straightforward in concept and widely used for ammonia
detection.

Electrochemical sensors function on principles like those
found in batteries. The target gas enters the sensor
through an inlet and then generates a chemical reaction
with a catalyst that is in contact with an electrode. When
the target gas encounters an electrolyte solution on the
working electrode, a reaction occurs. This reaction causes
a release of electrons, whereby the �ow of the electrons is
measured as current within the sensor. Consequently, the
current is proportional to the gas concentration, and the
reaction is measured in parts per million (ppm) of the gas.

Photoacoustic inf rared monitors detect ammonia

gas leaks at very low ppm levels.

In the case of ammonia sensors, the electrolyte includes an active ingredient that is
consumed in the electrochemical reaction used to detect ammonia. Thus, the lifespan of
the sensor is directly related to its amount of exposure to NH3. Once the exposure life of the
sensor is exceeded, it is no longer capable of detecting gas and will need to be replaced.
The positive bene�ts of this type of sensor include good low ppm range resolution and
acceptable cold temperature performance.

Infrared Sensors. Optical infrared (IR) sensors have been used for decades to monitor
combustible and toxic gas leaks, including ammonia. The key bene�ts of non-dispersive
infrared (NDIR) sensors are their high speci�city to ammonia and reduced (or even
eliminated) need for calibration adjustment. Infrared detectors have a wide dynamic range,
and they are not degraded or consumed by exposure to high concentrations of ammonia.
Their main limitations are the physical size of the detector assembly, the need to protect the
detector against the potential effects of �uctuating temperature and humidity, and higher
cost compared to other detectors.

Photoacoustic Infrared Sensing Technology. Photoacoustic infrared (PAIR) analysis
extends beyond measuring the amount of infrared light that is absorbed, which is the case
for the NDIR monitors already mentioned. This technology also detects what occurs after
the gas is absorbed.

When using a photoacoustic infrared instrument, a gas sample is introduced into the
monitor’s measurement chamber, and the sample is exposed to a speci�c wavelength of
infrared light. If the sample contains the gas of interest, that sample will absorb an amount
of infrared light proportional to the gas concentration that is present in the sample.

A highly sensitive microphone is located inside the photoacoustic infrared monitor to
detect even small pressure pulses, enabling the detection of low levels of ammonia gas.
Because the optical �lter only passes the wavelength of light for the gas in question, a
pressure pulse indicates that the gas is present. The premise is simple; if no pressure pulse
occurs, then no gas is present. The magnitude of the pressure pulse indicates the gas
concentration present. The stronger the pressure pulse, the more gas that exists.

Enhanced Laser Diode Spectroscopy. Laser-based, open-
path gas detectors are another technology using the
effect of absorption of speci�c optical light by ammonia.
This sensor technology utilizes enhanced laser diode
spectroscopy (ELDS) that analyzes the signal using a
technique called Fourier transform. In effect, it breaks the
signal into several component parts that can be analyzed
against a predetermined pattern that is similar to a
harmonic �ngerprint. Such a comparison eliminates the
false alarms from interference gases, making the
detectors less prone to water vapor interference,
improving detector performance in rain or fog.

ELDS detectors can alert of  ammonia gas leaks

along fence lines to warn of  threat of  danger to

neighboring communities.

The ELDS transmitter/receiver con�guration is designed to failsafe. It does not require
calibrating or routine maintenance, and it does not have any consumable parts. These
devices typically are located around the perimeter of a plant, process or storage area.
Alternatively, they can be positioned in close proximity to speci�c items in a plant — like
compressors, pump sets, pressure reducers, valves and pipe �anges — that pose a real risk
of gas escape.

In conclusion, no single type of gas sensor is perfect or foolproof in all industries and
applications. The keys to ammonia gas monitoring that drive success are understanding:

The physical properties of the gas hazard.
The plant’s geographic location and the plant’s physical site environment.
The potential gas leak sources and locations where detectors must be placed.
The applicable choices of sensor technologies and their advantages or limitations.
The chosen detector’s calibration and installation requirements.
The detector’s maintenance requirements and its lifecycle.

Many ammonia gas sensing technologies have improved through evolving designs,
material advances and better construction technologies. In addition, sensors are now highly
intelligent compared to 20 to 30 years ago. Modern bene�ts include diagnostics, self-
regulation and network communication with other process safety systems in the cloud for
remote monitoring to help keep facilities safe from ammonia gas leaks. PC
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Replacing shell-and-tube heat exchangers with plate-and-frame units
can help processors increase ef�ciency.

with Sustainable Heat Exchangers
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REDUCE COOLING
WATER TEMPERATURE

Sustainable Heat Exchangers

By Sebastian Schill and Peter Leicht, API Heat Transfer

A top priority of companies today is to protect the climate while meeting energy demands.
Many are looking to improve their thermal processes in an ecologically friendly manner.
Oftentimes, this means replacing existing products with more energy ef�cient, sustainable
choices. As this relates to heat exchangers, there are many variations, so it is important to
understand the differences and relative performance of each.

Ef�ciency is a key sustainability driver, and it makes sense that the surface area of the plates
or tubes in a heat exchanger directly correlates to a unit’s heat transfer potential. Ef�cient
heat exchangers are designed to maximize the surface area between the two �uids while
minimizing resistance to �uid �ow through the exchanger.

For cooling purposes, the hot �uid output temperature is critical. Selecting the heat
exchanger type and size for your process depends on a number of factors, including �ow
arrangement and design type.

Flow Arrangement

Flow arrangement refers to the
movement direction of the �uids within
the heat exchanger in relation to each
other. There are three main types:
cocurrent or parallel, countercurrent and
cross�ow.

In a cocurrent arrangement, two �uids
enter the exchanger at the same end and
travel in parallel to the opposite side. This
immediately puts the coldest material in
contact with the hottest gas, resulting in
a rapid initial temperature change. The
inlet temperatures of the two �uids may
be signi�cantly different, but by the end
of the process, they are relatively the
same temperature.

The heat-exchange rate in a cocurrent arrangement is lower than other �ow patterns, so
this arrangement requires a greater heat transfer surface area. This is because the
incoming cooling medium, traveling in parallel with the hot �uid, is gradually warmed
along the length of the heat exchanger. With cold water entering adjacent to the hottest
area of the unit, the heat exchanger cannot cool below the outlet temperature of the
cooling medium itself.

A major disadvantage of this arrangement is that the dramatic temperature difference at
the inlet can lead to thermal stress, which can cause vibrations that can prematurely
damage the unit.

A countercurrent arrangement is the inverse of the cocurrent design. Instead of the �uids
entering at the same end, they enter at opposite ends and �ow in opposing directions. In
this arrangement, the temperature variance is at its maximum at the inlets and decreases
to a minimum at the outlets.

In countercurrent con�gurations, the mean temperature difference between the cooling
medium and the �uid being cooled is much more uniform along the length of the heat
exchanger, signi�cantly reducing thermal stress to the unit. Also, because the temperature
difference is more consistent, there is less chance of fouling. The high turbulence promotes
cleanliness within the unit. The high turbulence also produces high heat transfer
coef�cients, so a smaller surface area is required.

Lastly, a cross�ow arrangement is when the two �uids �ow perpendicular to one another.
This is typically utilized when one �uid is a liquid and the other is a gas.

Plates and thermal system components are available in materials

such as stainless steel, nickel alloys and titanium.

In a gasketed plate heat exchanger, one-piece molded gaskets con�ne each �uid to the port or the heat transfer area of  the plate.

Comparing Design Types

The most common type of heat exchanger is the shell-
and-tube design. It is composed of a large number of
small tubes arranged inside a cylindrical shell. In a shell-
and-tube design, one �uid travels through the tubes
while the other passes on the outside of the tubes and
is con�ned by the shell.

There are many variations to a shell-and-tube design.
The tubes can be arranged using a tube stack or tube
bundle that can be either �oating or �xed. The round
geometry of the shell-and-tube design is well suited for
a pressure vessel, which makes it a good choice for high
pressure applications. It also is suited for high
temperature applications due to its robust
construction. Special materials such as graphite can be
used, and fewer gaskets are required compared to a
gasketed plate heat exchanger.

This type of heat exchanger also is suited for applications with large, differential volumetric
�ows between the hot and cold sides.

Generally, the �ow pattern in a shell-and-tube heat exchanger is a combination of cross�ow,
cocurrent and countercurrent arrangements.

Although the shell-and-tube design has many advantages — and is the most popular heat
exchanger in the industry — it is typically not the most ef�cient or environmentally friendly.

Another design is the plate heat exchanger, which has a countercurrent �ow arrangement.
In this design, a series of plates, instead of pipes, provides a set of channels for the �uids. As
the �uids pass through the channels, they travel over the plate, or heat transfer surface.
Because the plates occupy a small space but create a large surface area, plate heat
exchangers take up signi�cantly less �oor space compared to a shell-and-tube design.

Less surface area is needed for plate heat exchangers, which means there is more surface
area per installed volume. The distribution area ensures the �ow of �uid to the entire heat
transfer surface. This helps to prevent a stagnant area that can cause an accumulation of
unwanted material on solid surfaces.

A Closer Look at Plate Heat Exchangers

Plate heat exchangers are being used in place of shell-and-tube designs in some
applications due to their compactness, ease of maintenance and ef�ciency. A plate heat
exchanger is usually gasketed or welded, depending on its use and �uid �ow. Advances in
gasket and welding technology have made the plate-type heat exchanger increasingly
practical. Welded plate heat exchangers can be used in high temperature and high
pressure applications. They show their biggest bene�t in liquid applications but also can be
used for gas and gas-liquid mixtures.

In plate-and-f rame heat exchangers, a series of

plates provide a set of  channels for the �uids. As

the �uids pass through the channels, they travel

over the plate, or heat transfer surface.

In addition, crossing temperatures and low temperature approaches are possible with high
heat transfer coef�cients and a countercurrent �ow arrangement.

Plate-and-frame designs are available in different sizes and depths and constructed of a
range of materials including stainless steel, nickel alloys and titanium alloys. The
exchanger’s performance can be improved by the addition of �ns or corrugations in one or
both directions. This can expand the surface area and channel �uid �ow, or induce
turbulence. Some specialty corrugated plate patterns can ensure a high degree of
turbulence over the whole plate. They also can help reduce fouling and ease cleaning.

Modern gasket designs in plate heat exchangers include glue-free and bolted construction.
These features can help ease service, assembly and cleaning. With bolted gaskets, the heat
transfer surfaces are accessible for inspection or mechanical cleaning by removing the bolts
and rolling back the pressure plate. Another bene�t of bolted gaskets is that they can be
redesigned by adding or subtracting plates. This allows users to adjust capacity to meet
changing needs while retaining the existing frame. This is an advantage compared to shell-
and-tube units, where capacity is �xed at the level determined at the time of installation.

The compact design of plate heat exchangers means that transportation, erection and
installation costs typically are all lower than shell-and-tube units. High quality plate-and-
frame heat exchangers can operate ef�ciently for more than 10 years with little
maintenance.

Special corrugated plate patterns help ensure a high degree of  turbulence over the whole plate, which reduces fouling and eases cleaning.

In conclusion, in this era of heightened environmental awareness and sustainability
initiatives, energy-ef�cient products can help you achieve your company’s goals. Replacing
shell-and-tube heat exchangers with plate-and-frame units can provide increased energy
ef�ciency and cost savings over time. The counter�ow arrangement of plate-and-frame
heat exchangers is more ef�cient than shell-and-tube ones. Depending on the �ow rate and
temperature, heat transfer performance can improve due to the lower approach
temperature differences and high temperature changes of a plate-and-frame heat
exchanger. In addition to increased energy ef�ciency, a plate-and-frame heat exchanger
uses less pump energy and less cooling water. PC
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In high-end chocolate production, it  is essential that

temperature and humidity are continuously monitored.
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Remote Monitoring       

The competitive nature of the food industry leaves little room for
errors. Operators cannot afford to expend excess energy or risk the

expiration of value items within their inventory.
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By Manik Suri, Therma°

U.S. food producers waste approximately 40 percent of the end-product before it reaches
the �nal consumer. In total, this number comes out to approximately 36 billion pounds of
food.

A primary driver of product loss is poor environmental conditions that cause food to spoil or
lose quality. Regularly monitoring the temperature of food and other perishable products is
necessary to avoid food safety incidents and needless product loss. Yet many industrial
processors conduct only manual temperature checks, which are labor intensive, can be
inaccurate and typically are unactionable.

Networked sensors offer manufacturers a simple way to reduce and prevent product loss,
increase pro�ts, eliminate manual temperature checks and help ensure food quality.

The main components of remote-monitoring systems are Industrial Internet of Things (IIoT)
sensors, hubs and analytics software. They work together:

The sensors detect temperatures in the surroundings and transmit the data to a
centrally located hub.
The hub receives the data and sends it to the cloud, which connects to traditional IT
systems. This enables temperature data to instantly appear on a user’s computer,
phone or tablet.
Data analytics software monitors the temperature data and alerts teams when
problems are detected.

There are several ways in which automatically tracking and recording temperature data can
optimize a facility. Consider the areas in a warehouse or food processing facility that require
cooling. These include freezer rooms, cold rooms, temperature-controlled storage areas,
quarantine areas and receiving and loading bays.

The acceptable temperature ranges in these areas often will vary. For example, a freezer
area may be held at -13 to 14°F (-25 to 10°C) while refrigerated areas are held at 35 to 45°F (1.6
to 7.2°C). A wireless temperature-monitoring system enables users to detect the ambient
temperature in these areas and track any changes over time.

If the refrigeration cooling equipment malfunctions, there can be a delay between the
malfunction and the realization that the temperature is out of the acceptable range. With
an automated system, when temperatures fall outside the acceptable range for the area,
the software is programmed to notify the users immediately. Remote-temperature
monitoring enables teams to manage malfunction events continuously.

What is Remote Monitoring?

Suggested locations for sensors in a cold room are shown. Placing the sensors in a grid allows mapping air temperature throughout the cold space.

Another critical component of such systems is analytics. In manufacturing, analytics
typically create impact in two ways:

Detection of temperature cyclicality.
Prediction of equipment downtime.

There have been many cases where the temperature in a cold room or freezer room
exceeds a particular temperature range at a particular point in the day repeatedly. This
usually occurs when a particular room is opened to load or unload items. Because deliveries
occur at set times in a week, these cyclical patterns become clear to modern analytics
systems over time. Ensuring that these rooms are at a lower temperature during these
times, for example, can reduce the probability of a spoilage event.

Another way modern analytics systems can optimize ef�ciency is by detecting equipment
health. Advances in supervised learning techniques allow a system to use historical
temperature readings and equipment malfunction data to predict future equipment
failures. Training a neural network on a labeled dataset of such failures enables it to detect
future instances of equipment failure. A machine-learning system would identify signi�cant
variations in temperature readings and gradually or quickly increasing temperatures over
time, both of which are often signs of future equipment failure.

Remote-temperature monitoring plays a critical role in food manufacturing because it
automates environmental standards that are important for product quality.

Remote Monitoring in Food Manufacturing

Operators should arrange sensors in a grid fashioned along the width and

length of  the area, says WHO. This shows an example of  a pallet-racking

technique.

Case In Point: Chocolate
Manufacturing. For example, in high-
end chocolate production, it is essential
that temperature and humidity are
continuously monitored to provide high
quality output. During the production
process, the chocolate is cooled from 113
to 82.4°F (45 to 28°C) before being heated
to 86°F (30°C). After manufacturing, the
chocolate must be held between 55 and
68°F (13 and 20°C), at 55 percent humidity,
and without natural light exposure.

To gain better control over environmental conditions, Moonstruck Chocolates in Portland,
Ore., implemented remote monitoring throughout its manufacturing process. Beginning
with the storage of the raw materials, Moonstruck employs wireless sensors in locations
close to the entryways wherever they store chocolates. Entryways tend to be where warm
air permeates due to an event like inventory loading or unloading. Alerts allow the
operators to keep an eye on conditions and ensure the products do not deteriorate in
substandard conditions.

During production, Moonstruck uses remote monitoring to manage ambient conditions
down the line. Sensors at the four entryways of the production line room continuously
report ambient conditions. Such tracking is important because the processing of precursors
from their original chemical state as a solid to a liquid, then back to a solid must be exact.

In their retail sites, Moonstruck monitors the conditions of their display cases and reach-in
refrigerators. This is important because the appearance of the chocolate is almost as
important as quality assurance in the production process.

There are many ways sensors can be placed in an industrial warehouse to be effective. In a
technical report, the World Health Organization (WHO) stated operators should arrange
sensors in a grid fashioned along the width and length of the area. Such an arrangement
helps ensure that the area is covered with sensors located approximately every 15'.

Another strategy is to place sensors in a grid to map air temperature pro�les around the
warehouse. Doing so can help identify cooling discrepancies and unsafe storage areas for
temperature-sensitive products. This technique allows for differentiation between pallet-
racking storage areas and walk-in cold rooms. The hub should be centrally located within
the data-transmitting range of the sensors so the temperature data can be sent to an
online dashboard and remote users.

Energy Savings Potential. The UN Environment Programme (UNEP) estimates 30 to 70
percent energy savings are possible in refrigeration and control systems. One cause of
energy inef�ciency in these systems is the overcooling of facilities to prevent food spoilage.
By using temperature-monitoring technologies, operators can detect hot spots and
overcooled areas in a warehouse and implement a capacity-limiting strategy through the
factory control systems.

One example capacity-limiting strategy would be to limit the evaporator coil fan speed for
all evaporator coils �tted with variable-speed control. Following an excursion event
detected by a sensor placed in an over-cooled area, an alert is sent to the building controls.

Another strategy is to implement defrost termination. Similar to capacity-limiting
strategies, such a strategy would defer the defrost cycle of an overcooled warehouse area to
a later time to save energy usage. Because this zone is already cool, defrosting the
evaporator coils is not an essential issue for the given region.

Remote Monitoring in Industrial Warehousing

There is a potential for large energy savings when properly monitoring temperature.

As technology proliferates, so has the methods for transmitting temperature data via
IIoT devices. First-generation IoT devices used WiFi and Bluetooth. These wireless
systems are wireless, accessible from any device and require little power to operate.
These features save space and reduce installation time. Disadvantages of these
systems, however, are lack of speed and short-range connectivity. Due to their energy-
ef�cient nature, Bluetooth and WiFi transfer data slower. Additionally, the maximum
range offered by a Bluetooth connection is only 328', which is further hindered by
solid obstacles like walls.

Newer wireless systems such as LoRaWAN transmit data more quickly. The range of
LoRaWAN sensors and hubs can be up to 1,200'. The extended range allows for
localized real-time data monitoring. Software platforms can analyze data over time to
make accurate predictions of daily usage patterns, and downtime. By monitoring the
conditions, the technology can sends alerts during acute �uctuations and other
issues.

Comparing Remote-Monitoring Networks:
WiFi, Bluetooth and LoRaWAN

Higher quality temperature data and analytics creates an upside for warehouse operators
and manufacturers. Temperature monitoring is no longer a manual task. Networked
sensors and software enable operators to reduce energy use, identify preventive
maintenance tasks and help ensure even cooling distribution within warehouses.

When evaluating technology for a warehouse, consider the range that Bluetooth, WiFi and
LoRaWAN sensors provide and their speed and ef�cacy. Select hardware systems that will
offer the best usage for your space. Place sensors in the warehouse according to the level of
data needed to make informed optimizations.

In conclusion, a plethora of choices exist for optimizing warehouse storage facilities and
manufacturing processes. Remote temperature monitoring is becoming an obvious choice,
but the question remains: what kind is the best for the application? The ease of integrating
LoRaWAN technology into an intelligent, adaptable software suite allows operators to
optimize remote monitoring. PC
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Wireless Gas Detection for Toxic Gases and Oxygen
Click to read more

Image provided by Dräger

Wireless Gas Detection for Toxic Gases and Oxygen

The Polytron 6100 EC WL is suited for use in plant expansions, upgrades or new
installations. The SIL2-capable wireless gas detection transmitter covers 140 different
hazardous gases in a temperature range of -40 to 149°F (-40 to 65°C). It meets the
industrial wireless standard ISA100.11a and the PROFIsafe protocol to ensure safe
transmission of the measured values. Users can access the detector via a Bluetooth
interface on an explosion-protected tablet, laptop or desktop PC.

Dräger | 800-437-2437 | draeger.com

Packaged Outdoor Chillers
Click to read more

Image provided by Thermal Care

Packaged Outdoor Chillers

KSE Series has a compact, all-in-one package designed to minimize installation cost,
maximize usable space and lower electric bills. Designed for harsh outdoor environments,
the standard models of the industrial outdoor air-cooled chillers operate within -20 to
125°F (-28 to 51°C) ambient environmental conditions. Standard process �uid
temperatures of 20 to 80°F (-6 to 26°C) are suited for industrial applications. The modular
design allows up to 12 refrigeration circuits to be combined into a single system for up to
720 tons of cooling capacity.

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

Cooling Dies for Extruding Plant-Based Meat
Click to read more
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Cooling Dies for Extruding Plant-Based Meat

Cooling dies work with extrusion technology to enable the creation of meat or �sh
substitutes with structures and textures that closely resemble animal-based meat
products such as chicken, �sh or beef. With the PolyCool 1000 cooling die in combination
with an extruder, it is possible to produce wet-textured proteins based on raw materials
such as soy, pulses, oilseeds, brewer spent grains and microalgae at throughputs of up to
approximately 2,200 lb/hr (1,000 kg/hr).

Buhler Group | 763-847-9900 | buhlergroup.com

Dynamic Temperature Control System
Click to read more
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Dynamic Temperature Control System

Presto W92 has a closed system design, so it can quickly heat and cool. It also allows the
user to compensate for exothermic and endothermic reactions. It can be operated above
the �uid �ashpoint at high temperatures and used below the ambient temperature in
humid conditions without the operator having concerns about moisture condensation or
ice buildup. It has power at scale from -133 to 482°F (-92 to 250°C) with an 18 kW heater. It
can provide greater than 27 kW cooling power at temperatures above 68°F (20°C) and
10.5 kW cooling at -40°F (-40°C).

Julabo USA | 610-231-0250 | julabo.us

Valve Station with Plated Steel Housing
Click to read more
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Valve Station with Plated Steel Housing

Model PVS simpli�es valve installation by minimizing the number of welds required for
each valve group. The weld-in valve station helps avoid corrosion issues encountered in
harsh environments by utilizing plated and stainless steel components. Because the
valves are weld-in, they reduce the potential for connection leaks. All shut-off and control
valves are top mounted so they can be serviced with standard tools. The valve station is
suitable for ammonia, CO2 and other common refrigerants.

Parker Hanni�n, Refrigerating Specialties Div. | 708-681-6300 | parker.com/rs

Passivation Solution Protects Industrial Refrigeration
Click to read more
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Passivation Solution Protects Industrial Refrigeration

A factory pretreatment can enhance passivation and minimize white rust for galvanized
equipment requiring immediate heat load. The two-step process includes Passiv-Assist
factory-applied pretreatment to reduce the potential for white rust, and Pass-Protect
�eld-applied passivation service. The site-speci�c �eld passivation service includes
inhibitor chemistry, feed and control equipment, and routine service visits by a local
water treatment professional.

Evapco | 410-756-2600 | evapco.com

Evaporators for Blast Freezer and Blast Chill Applications
Click to read more
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Evaporators for Blast Freezer and Blast Chill Applications

Custom blast freezer features include bimetallic couplers; low temperature (-40) DX
ammonia evaporator system with smart hot-gas defrost; antimicrobial �n materials and
coil construction; and USDA sanitary design for food processing applications. Long air-
throw adapters are available to increase air throw to 300'. Fan arrangement options
include 45° down discharge, horizontal discharge, blow through, and draw through.

Colmac Coil | 509-684-2595 | colmaccoil.com

Compressors Support Flange Motors to Facilitate Design of
Packaged Systems

Click to read more
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Compressors Support Flange Motors to Facilitate Design of Packaged Systems

The J Series of single-stage compressors includes nine models. Compatible with natural
(ammonia, CO2 and propane) and �uorocarbon refrigerants, the compressors provide
high performance achieved through the adoption of a new type of rotor tooth. Features
include low vibration and low noise; stepless capacity control from 100 to 25 percent
range; and auto-variable Vi mechanism (from 2.5 to 5.0 range) to ef�ciently cover wide
temperature range.

Mycom, a Mayekawa brand | 310-328-1362 | mayekawa.com

Tubular Heaters Keep Refrigeration System Door Clear
Click to read more

Image provided by Tempco Electric Heater Corp.

Tubular Heater for Refrigeration System Door

Controlled heating around the inside perimeter of refrigeration system doors is used in
applications in food and beverage processing as well as scienti�c, medical and
transportation uses. Using a tubular heater can improve de-icing of the refrigeration unit
doors. Heated forced air passes through a channel designed into the refrigeration unit
doors. The custom tubular heater was designed to �t into the space.

Tempco Electric Heater Corp. | 888-268-6396 | tempco.com

Evaporative Condenser Designed for Year-Round
Operation

Click to read more
Image provided by Baltimore Aircoil Co.

Evaporative Condenser Designed for Year-Round Operation

Design features of the Vertex include a direct-drive fan system with EC motors and axial
fans to maximize reliability and minimize unplanned downtime. With a thermal capacity
of 188 to 1434 tons, the forced-draft, counter�ow condenser uses evaporative cooling,
making it a sustainable solution for industrial refrigeration and other industrial process
applications. Features include simpli�ed �eld installation with single-point EC fan wiring
and an internal walkway for nozzle and basin inspections.

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

Bronze Solenoid Valve
Click to read more

Image provided by Magnatrol Valve Corp.

Bronze Solenoid Valve

Designed to control the �ow of water, oil, air, gas, solvents, brine, vacuum and any other
�uids not reactive with construction materials and free of sediment, the solenoid valve
opens when energized and closes when de-energized. When the coil is energized, the
pilot valve opens, relieving the pressure above the piston, which is then lifted from its
seat by the plunger. Upon de-energizing the coil, a spring closes the pilot valve and
opens a bleed passageway to permit pressure to build above the piston and seat it.

Magnatrol Valve Corp. | 973-427-4341 | magnatrol.com
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IIAR Releases Latest Version of Safety Standard, International Institute of Ammonia
Refrigeration, iiar.org

U.K. Brewery Installs Process Cooling System, ICS Cool Energy, isccoolenergy.com

Grundfos to Acquire Water Technology Company, grundfos.com

Maxwell and Spark, maxwellandspark.com

Johnson Controls Joins Digital Twin Consortium, Johnson Controls Inc.,
johnsoncontrols.com, Digital Twin Consortium, digitaltwinconsortium.org

Coating Protects Cooling Tower Concrete at Louisiana Plant, Louisiana Pigment Chemical Co.,
lapigment.com

Design/Build News

Perdue Farms Aids Cold-Storage Expansion in Virginia, perduefarms.com

New England Cold-Storage Provider Building Facility, Ice Cube Cold Storage & Logistics,
icecubecoldstorage.com

Cold-Storage Warehouse Planned in North Carolina, Cold Summit Development,
coldsummit.com

Lineage Logistics Completes U.K. Expansion, Lineage Logistics LLC, lineagelogistics.com

Cool Products

Wireless Gas Detection for Toxic Gases and Oxygen, Dräger, draeger.com

Packaged Outdoor Chiller, Thermal Care, thermalcare.com

Cooling Die for Extruding Plant-Based Meat, Buhler Group, buhlergroup.com

Dynamic Temperature Control System, Julabo USA, julabo.us

Valve Station with Plated Steel Housing, Parker Hanni�n, Refrigerating Specialties Div.,
parker.com/rs

Passivation Solution Protects Industrial Refrigeration, Evapco, evapco.com

Evaporators for Blast Freezer and Blast Chill Applications, Colmac Coil, colmaccoil.com

Compressors Support Flange Motors to Facilitate Design of Packaged Systems, Mycom, a
Mayekawa brand, mayekawa.com

Tubular Heater for Refrigeration System Doors, Tempco Electric Heater Corp., tempco.com

Evaporative Condenser Designed for Year-Round Operation, Baltimore Aircoil Co.,
balitmoreaircoil.com

Bronze Solenoid Valve, Magnatrol Valve Corp., magnatrol.com
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