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Back to Basics ASPE
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Inert Gases
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Many laboratories at high education levels, manufactures of food
and beverage products, specialized research and test facilities, or
production of electronic components, have something in
common, they all use: Inert gas systems.

An Inert gas is a non-reactive gas, and it will not have a chemical
reaction with any other gas or substance under normal conditions.
These gases are also known as Noble Gases, and they are
positioned on the right end side of the periodic table. (column 18).

INERT GASES ——»|*

Our industry for this special field has changed

a lot in the last few decades; laboratories do not look the same at all, they are more complex and can handle
more gases and substances that differ in temperature, pressure, and how toxic and corrosive they can be. Besides
the common fume hoods, or working table gas outlets, there is new additional lab-equipment such as Reactors,
Scrubbers, Steppers, Activators, Oxidators, Furnaces, Ashers, etc.

Despite that in multiple municipalities these gas systems are designed by the mechanical trade and installed by
pipe fitters and not by licensed plumbers (more frequently in cities where labor unions have a strong presence).
However, regardless of who oversees a project’s Inert Gas systems design, it is part of the plumbing discipline.

I Back to Basics — Inert Gases
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The inert Gases are Helium (He), Neon (Ne), Krypton (Kr), Argon
(Ar), Xenon (Xe), Radon (Rn), and Oganesson (Og). However, it is
most likely that we will work the most with Argon, Helium, and
Neon, along with other gases that are not the Noble type as
Hydrogen, Oxygen, Nitrogen, Air, Carbon-Dioxide, Ammonia,
Acetylene, together with their vacuum/exhaust system components.

C

ASPE

American Society of
P\umbmg Engineersn

Back to Basics — Inert Gases
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Even when the use of Inert Gases is in its gaseous state,
most of them are produced at an air separation plant
by liquefaction of atmospheric air and separation of
the inert gas by continuous cryogenic distillation, then
it is recovered as a cryogenic liquid.

When the generator and evaporator are on site, the
Inert Gas gets piped directly to the building rooms
where it is needed; and when it is going to be
transported, it could be in the liquid stage or gaseous
stage. For liquids Dewar vessels are the best to use and
for a gaseous stage multiple types of
cylinders/tanks/bottles can be used.
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The most used Inert Gas is Argon due to its natural
abundance in the air in comparison with He or Ne.
Argon is most frequently used for specialized fire
extinguishing as it replaces the oxygen in the room.

In the food and beverage industry, Argon is often used
to displace O2 in wine barrels to prevent oxidation,
locking in the flavor and freshness during storage.
Argon is denser than air, settling above the liquified
food or liquid to protect it from souring. However,
two of the most common uses are for welding, and
electricity. For welding Argon is used as a shield; a TIG
(Tungsten & Inert Gas} welder uses a tungsten electrode
to create an arc that will melt the metal. Then, the
Argon gas flows through the welded area surrounding
protecting the materials from water or oxygen.

Aluminum, Magnesium, and Titanium are typically arc-welded with Argon. In the electricity field, this inert gas is
used for filling lamps and with combinations of other rare gases for the filling of special bulbs and tubes for special
color effects. An Additional application is in the medical field where it is used for precise cryosurgery, to accurately

destroy small areas of diseased or abnormal tissue.

Helium is one of the most abundant elements in the
universe. It is a very light gas that is mostly recognized
for being used in balloons; however, this Inert gas is used
a lot for leak detection in systems that appear to be in
good working condition, or on pipes and tubes sections
that fracture and do not show a visual or sound
confirmation for where the fracture location is. This is
possible because Helium has a molecular weight of 4,
which is 1/7 of Nitrogen that has a molecular weight of
28. Helium is also used in Cryogenics, laser pointers,
supersonic wind tunnels, cardiopulmonary resuscitation
pumps, magnetic resonance imaging, Scuba diving
breathing tank air mixture for deep water diving, and
for the creation of superconductivity fiber optics among
other uncommon usages. When it comes to welding,
Helium produces a higher heat transfer for consistent
weld allowing more welding production per hour.

GAS SUPPLYTO —mMm™m™™™ >
EQUIPMENT

PRESSURE GAUGE \/\
|-

SHUT OFF VALVE
WITH PRESSURE \
REGULATOR

SHUT-OFF VALVE

CONNECTIONS TO
GAS PRESSURE
MONITORING PANEL

|

Back to Basics — Inert Gases
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Neon is another Noble gas heavily used in the production of lightning arrestors,
high-voltage indicators, and meter chips; however, it is mostly known for its
color changes in fluorescent lamps while being stimulated with electricity.

The name Neon is derived from the Greek word “Neos” meaning “New.”
Processing 88,000 pounds of liquid air will produce one pound of Neon.

Liquid necn is a cryogenic refrigerant as well. It has more than forty times more
refrigerating capacity than liquid Helium, and three more than liquid Hydrogen.

For an inert gas system plumbing design = —erpe
and specifications, the process starts at system vent
the specific gas storage vessel. Either in |
gas or liquid stage, the substance Adjustable
pressure and flow must be regulated. [~ system
Each individual gas is provided with v~
specialized components which body
and internal parts will not react with the
fluid being transported.

Besides tubing and fittings, the most used components are: Shut off valves,

pressure regulators, check valves, pressure gauges, check valves, three-way

relief valves, bayonet valves, and safety pressure relief valves. To maintain

the purity of the gas, check valves are used in multiple locations to avoid

contamination of the substance source. To avoid contamination, there is

always a valve assembly to allow the gas to be purged process as part of , < Flexible

the supply valve train, and when multiple cylinders are needed for the gas cy':,m—" : pigtail

systemn, a manifeld/contreller is used. Orack

These gas controllers can be manual semiautomatic, and fully automatic. valve

Like mest automatic contrellers, they are also interlocked with an

annunciator panel to let the system administrater that one or a group of

cylinders is empty. Normally these systems are doubled (two cylinders, or

two sets of cylinders) with only one side always working while the other

one is ready on stand-by. Valve systems can be tank mounted, pipe

mounted, wall mounted, and equipment mounted. In addition, when a

gas vessel and controller are inside a cabinet, a leak detection sensor is

needed together with a dedicated cabinet vent pipe.

Regulator

Regulator

ASPE Design Handbocok Vol three
contains the information required
to size any of these high pressure
systems.

If you have any suggestions,
questions, or comments, feel free
to get in contact with me at:

k
JEDeHovos@ gmail .com Figure 12-3 Typical Manifold Assembly

Source: Scott

References:

ASPE Design Handbooks, IPC (International Plumbing Code), & UPC (Uniform Plumbing Code)
Los Alamos National Laboratory, U.S. Department of Energy, & Royal Sodiety of Chemistry.
Images thanks to: 7 = 2 = = g
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istockphoto.com — scanrail, 2 £
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ASPE YOUNG PROFESSIONALS

Upcoming Events

We are currently working on a happy hour social
event at Flight Club Darts in Chicagol! It will be a
great opportunity to meet other young members of
ASPE and expand your network. Stay tuned for
more details on the event!

%
FLIGHT CLUB

—_— T

SDCIAL\]/DARTS'

How to get involved

If you have interest in getting more involved in ASPE
Young Professionals, please feel free to reach out to
Rob Thomm (aspe.chicago.ayp@gmail.com) with any
questions that you might have! If you are a member
of ASPE and under the age of 35, you are
automatically a member of ASPE Young
Professionals at no additional cost and can attend
any of our events. All events are sponsored by
various vendors and the ASPE chapter so there is no
cost for attendees.

Benefits of ASPE Young
Professionals

The ASPE Young Professionals (AYP) special
interest group is designed for young industry
professionals looking to meet with peers to share
experiences, exchange ideas about the plumbing
design industry, and network with other chapter
members. The focus of AYP is to help young
plumbing engineers, design professionals, and
practitioners establish contacts and further the
mission of the society.

PROFESSIONALS.
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