
Industrial Cryogenics: An Interview with Brandon 
Sumners, International Expert at Air Liquide
The vacuum-jacketed hose advantage in cryogenic applications
Hose & Coupling World had the pleasure of speaking with Brandon Sumners, International Expert for Air Liquide. Air 
Liquide is the world leader in gases, technologies and services for Industry and Health. Present in over 80 countries, with 
nearly 68,000 employees, Air Liquide serves more than 3 million customers and patients. With the mounting traffic along 
Katy Freeway visible below, Sumners took a few moments at the company’s US and Americas Zone corporate office in 
Houston to discuss his role as part of the Materials & Energy Group of ALTEC’s (Air Liquide Technology Center) Houston-
based Business Development team, his history in the industry and the unique role of industrial cryogenics, as it applies 
to chemicals, refining, concrete applications and more. Whether answering emails or making site visits with clients, at the 
end of the day, explains Sumners, “The key is to combine our expertise in the industrial gas industry with the customer’s 
application, in order to optimize their processes.” 

A native of West Texas, Sumners 
received an academic scholarship 
from Texas Tech University that led 
him to pursue chemical engineering, a 
slight contrast from his original goals 
of a career in a laboratory. Sumners 
explains, “In chemistry you make things 
in beakers and jars in a lab. In chemical 
engineering you do the same thing, but 
you are making it in thousand gallon 
vessels, through pipes and on a bigger 
scale entirely. I got excited by that!” 

An internship opportunity with Dow 
Chemical down in Feeport, Texas, 
eventually led to a permanent posi-
tion with the company after gradua-
tion. Here, Sumners assumed the role 
of Catalyst Engineer for high density 
polyethylene – in the plastics indus-
try – in Louisiana. Looking for a shift 
away from the 24-hour high-repetition 
production environment at Dow, Sum-
ners later joined Air Liquide in 1998. 

Marking his return to his chemical 
engineering roots, Sumners began at 
Air Liquide as an Applications Gen-
eralist involved in cryogenics, chemi-
cal, refining and environmental gas 
applications, making the move in 2006 
to his current area of specialization at 
ALTEC’S Materials & Energy Group. 

Sumners currently works mainly with 
industrial chemicals and refining ap-
plications, developing and managing 
projects with customers predominantly 
within chemical plants, refineries, wa-
ter treatment plants and construction 
environments. His specialty: industrial 
cryogenics as well as ambient tem-
perature atmospheres and the inerting 
and blanketing of chemical processes. 

Industrial cryogenics
Industrial cryogenics – or the science 
of low temperatures – involves the use 
of liquefied industrial gases, like nitro-

gen, helium and hydrogen, at or below 
-238°F (-150°C) and used as refriger-
ants to modify the physical properties 
of materials or to maintain tempera-
ture during process steps. It is in these 
processes, explains Sumners, that the 
use of specialized hoses are crucial. 

Refining applications
Sumners spends a lot of time provid-
ing solutions to refiners along the US 
Gulf Coast and elsewhere, primarily in 
the use of oxygen. Oxygen is used in 
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Air Liquide ASU in Ingleside, Texas

numerous catalytic cracking processes 
for reducing oil from the long chain 
hydrocarbons into the smaller chains, 
such as ethylenes, ethanes and bu-
tanes. While cryogenic applications are 
not predominant in the actual refining 
process, Sumners notes that cryogenic 
technology does play an important 
role in quality control and testing. 
The use of liquid nitrogen, be it in gas 
chromatographs or mass spectrom-
eters, is common practice for refiners, 
used to cool a product stream which 
has been pulled off of the refiner for 
product testing and analysis. 

CryoCreteTM cooling for concrete
applications
One interesting area that Sumners 
supports is an application called Cryo-
Crete, which is the cooling of concrete 
with liquid nitrogen. Sumners explains 
that while it is not often considered, 
most of the mass engineered struc-
ture that one sees, like roadways and 
bridges, have used a temperature-con-
trolled “cured” concrete that will aid 
in the prevention of structural cracks 
due to thermal stresses. He adds, 
“These types of cryogenic applications 
require really specialised hoses able to 
withstand those low temperatures, not 
to mention the rigors of being used 
in the environment and in the indus-
tries where they are used.” A good 
example, explains Sumners, is evident 
in the southern US states, where it is 
extremely hot. Engineers must basi-
cally reduce the temperature of the 

concrete before they pour in order to 
avoid thermal stress cracking. While 
many will use ice or chilled water to 
cool the concrete, this solution can 
only go so far. The liquid nitrogen ap-
plication that Sumners recommends 
to his customers has the ability to be 
injected at –290°F (-179°C), allowing 
it to cool the concrete very rapidly and 
attain whatever temperature target 
that is required. 

It’s not only hot climates that may 
require this kind of cryogenic cooling 
treatment either. Sumners recollects a 
project in which Air Liquide assisted in 
the pouring of the San Francisco Bay 
Area Bridge, where the temperature of 
the water can be around 45°F (7°C). 
In effect, Sumners explains, the goal 
wasn’t to battle the heat, but instead 
to get the concrete to the same 
temperature as the water to prevent 
thermal stress cracking.  

Unlike a chemical or processing plant, 
where structures are being installed 
in a flat and level environment, and 
where pipes are expected to with-
stand years of service, large structural 
construction projects – which can 
take anywhere from six months to a 
couple of years – present with rigorous 

environments, including mixing trucks 
and heavy moving equipment. It is be-
cause of these environments, explains 
Sumners, that hoses are used instead 
of pipeline to interconnect equipment 
to the liquid nitrogen tanks. Sumners 
explains, “We really like to use hoses 
because of the flexibility they offer and 
the fact that we can run them in any 
kind of direction, making it very easy 
to install the equipment.” 

Detergents, spices, plastics
and rubbers
Cryogenics also plays a huge role 
with heat sensitive products, like 
detergents, spices, certain polymers 
or rubbers, which are subjected to 
added heat through friction caused by 
the grinding process. The additional 
build-up of heat, explains Sumners, 
can further damage the actual quality 
of the product. Sumners adds, “As 
the world leader in gases, technolo-
gies and services for industry and 
health, gas purity is something that 
is extremely important to us. Often I 
am brought in to help our customers 
troubleshoot purity or contamina-
tion issues. Valves could be leaking. 
Connections could be leaking. Hoses 
could be leaking. It’s in everyone’s 
best interest to take a look at all of 

“These types of cryogenic applications require really specialised hoses able to 
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these components in order 
to recommend a good 
quality replacement part. 
Air Liquide has an unwaver-
ing commitment to provide 
customers with high-quality, 
sustainable products in a 
safe and reliable manner.” 
By using liquid nitrogen to 
cool products, producers are 
not only preventing damage 
to their product, this process 
also embrittles the product, 
providing greater control of 
particle size. This is a key 
feature in the production of 
extremely fine powders.

Hose construction that 
stands up to the job 
The hoses that Sumners 
uses for his jobs come in a 
couple of distinct construc-
tions. On one hand, you 
have armored hose, which 
has a very rigid exterior, 
which Sumners refers to as 
the protective shield. This 
is essential in the case of 
a concrete yard, he adds, 
where the hose itself stands 
the risk of being coated 
in concrete or run over by 
large vehicles. This type of 
armored hose is typically 
covered in or braided with 
304 stainless steel with a 
321 stainless steel inner 
material. 

In less rigorous environ-
ments however, Sumners 
might not use an armored 
hose, but instead opts 
for a standard braid. The 
advantage here of course, 
is cost. Sumners explains, 
“We balance the applica-
tion with the type of hose 
to make sure that we can 
be cost-effective with our 
installations.” These hoses 
are typically a quarter inch 
to two inches (sometimes 
even four inches) with a 321 
stainless steel inner tubing. 

Vacuum-jacketed for
cryogenic applications
Sumners points out that the 
interesting thing about hoses 
used for cryogenic solutions 
is that they should ideally be 
vacuum jacketed, which he 
refers to as “VJ” hoses. The 
space between the inner 
tube and the outer covering 
has actually been suctioned 

out to create a vacuum. Just 
like a thermos in which you 
store coffee, Sumners ex-
plains, these hoses prevent 

“…if you stick your hand to 

one of these hoses it can be 

very difficult to pull it off.”

Air Liquide San Francisco Bay Bridge project
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Air Liquide uses CryoCreteTM technology to inject liquid nitrogen into a redi mix truck to ensure optimal pour temperatures.

heat from entering into the inner por-
tion where the liquid nitrogen is. 

VJ hoses allow operators to transport 
the cold liquid nitrogen with very lit-
tle exterior heat being added to the 
product. “Every bit of heat that we can 
prevent from going into the nitrogen, 
allows it to be more effective,” states 
Sumners. Not to mention the safety 
aspect. If the hose is not properly insu-
lated, a build-up of ice can form that 
can melt and drip everywhere. The risk 
as well is that the exterior of the hose 
could get cold enough that if an oper-
ator were to touch it, his hand would 
quite literally stick to the hose - just 
like in the movie, “A Christmas Story,” 
Sumners remarks jokingly, where a 
“triple dog dare” leads to a young Flick 
getting his tongue stuck to a frozen 
pole. In the same way, adds Sumners, 
“If you stick your hand to one of these 
hoses it can be very difficult to pull it 
off.” In effect, VJ hoses help to prevent 
heat intrusion but also aid from a 
housekeeping and safety aspect. 

Cryogenic hose versus gaseous hose 
Hoses are usually pretty specific to the 
application, Sumners explains. So while 
cryogenic hoses have their own unique 
attributes, hoses intended for gaseous 
applications (ie. for conveying gaseous 
products) require different specifica-
tions. While cryogenic liquid nitrogen 
hoses are lower pressure hoses, run-
ning in the neighbourhood of 30-150 

psig (pounds per square inch gauge), 
some gaseous applications, for instance 
in some cracking applications, may 
require up to 2000 pounds of pressure. 
According to Sumners, “The biggest 
challenge is finding something that’s 
suitable, that’s going to last and that’s 
not going to leak.” In this kind of high 
pressure application, Sumners points 
out that the vacuum jacketed feature is 
not needed due to the nitrogen being 
in a gaseous phase. Instead, the focus 
is on the stainless steel braiding, the 
rigidity of the host, the vibration factors 
that the hose must endure, as well as 
the quality of the connections required 
to withstand the pressure.
 
Hose maintenance visual indicators
Typically with cryogenic hoses, Sumn-
ers explains, because most of them 
are vacuum jacketed one can tell 
quite easily through visual inspection 
whether they have lost vacuum. Indi-
cators include an accumulation of frost 
in a specific spot of the hose or if the 
hose goes from non-frosted to frosted 
very quickly during use. These sorts 
of scenarios generally warrant a more 
thorough inspection. Another visual 
indicator, remarks Sumners, could be 
caused by wear, for instance with a 
high-pressure gas hose. In Sumners’ 
experience one hose in particular is on 
the top of the equipment and is sub-
jected to a lot of back-and-forth move-
ment. In this scenario, he explains, it is 
important to regularly inspect the hose 

and make sure that it is not worn too 
thin to the point where a system leak 
could ensue. 

Longer hose lengths save time and 
money
In addressing the changes Sumners 
has witnessed over 18 years in the 
industrial gas industry, what stands 
out in terms of hose innovation is the 
industry trend towards manufacturing 
longer hoses. Be it for use in cryogenic 
applications or high-pressure gas 
transfers, manufacturers over the last 
ten years are recognizing this added 
value for customers. Sumners remarks 
that hoses that used to be available 
in five to ten foot lengths, can now 
be found in lengths up to 60 feet. He 
explains that in the past he used to 
have to run hard pipe for up to 50 feet 
and then attach the necessary five to 
ten foot hose at the end. Now he has 
the option, when desired, of eliminat-
ing this costly and time-consuming 
extra step. With longer hose lengths 
available, the simplicity and cost-
effectiveness of simply “rolling out the 
hose” is an improvement Sumners can 
appreciate.

Brandon Sumners 
International 
Expert at Air 
Liquide - Industrial 
Merchant U.S. LP
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