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Selecting Proper Hoses and Couplings
When the right materials are not
selected or installed properly, the

results can be catastrophic.  
Air is used as an energy source in almost every type of industry. It

is an extremely efficient form of energy and is relatively inex-
pensive. It is easy to regulate and, when used with the proper equip-
ment, is easy to clean and can be delivered relatively free of moisture
if necessary. Air, as it exists all around us, is at atmospheric pressure
or 14.7 pounds per square inch. When it is used as an energy source,
it is compressed and delivered through a piping system or air hose to
a tool or other piece of equipment at pressures many times higher
than atmospheric. When the air is released at the tool and returns to
atmospheric pressure, it does so with explosive force. We could call
that a controlled explosion because it is that energy that triggers the 
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tool or other piece of equipment to per-
form the job it was intended for. Air
hose and air hose fittings are designed
to deliver that force with a high degree
of reliability and, when properly select-
ed and applied, do just that. Mistakes
can occur, however, when the wrong
hose or fitting is pressed into service
because the right one isn’t available or
when the proper one is not maintained
over time. Failure to follow correct pro-
cedures and poor maintenance can
result in serious accidents and property
damage. An example of what can go
wrong occurred at a coke processing
plant at a steel mill some years ago.

Case Study 
Coke making is a common process that
involves carbonization of coal to high
temperatures (1100°C) in an oxygen-
deficient atmosphere in order to con-
centrate the carbon. The coke is then
used to make steel or iron. Coke making
was common practice for one processing
plant here in the United States. This
plant had been operating since 1920 and
even had the original electrical system
from when the plant was first built. 

The processing plant had two sets of
air systems: one ran the instruments and
another ran the plant. While the lines
can be parallel, the air flow for the
instruments is critical and needs to be
constant. If the instruments do not

work, the system goes into
a “fail-safe” mode, which

eventually leads to a
process shutdown
venting toxic and
volatile gases to the
atmosphere to pre-
vent an explosion.
The gases produced
during the manufac-
ture of coke need to

be cleaned before
they can be safely dis-

posed of. This is done
in what is called a bag

house, similar to a gigantic
vacuum cleaner. Because the

plant electrical system was so
old, the circuits needed to be closed

in specific sequence and within a specif-
ic period of time between each circuit. 

In 1992, on a damp, Sunday night,
things went wrong. During the startup
of the bag house, something did not
happen properly and the electricity
blew out, putting the plant and part of
the city in a blackout. Without cur-
rent, the air systems failed, causing the
fail-safe shutdown mode to begin. In
an attempt to keep the system up and
running, a small portable compressor
was attached to the instrument air sys-
tem. This compressor, however, could
not supply enough air to the instru-
ment air side of the parallel air and
piping system. When closely exam-
ined, a directional control valve was
not installed properly, so the instru-
ment system shut down, the vents
opened up, and gas was released. 

Two larger portable compressors were
required to get the plant air system run-
ning again. These compressors were
brought online but the portable com-
pressor connection (header) located on
the outside of the building was blocked
by a construction trailer. Each compres-
sor had its own length of hose and
required accessories to connect to the
header. With the construction trailer
blocking the header, neither hose was
long enough to reach from the compres-
sor to the header. Both lengths of hose
were connected to each other and then
to the header, so that only one compres-

sor was now working. Desperate to con-
nect the second compressor to the head-
er, a worker picked up a hose that was
long enough to reach from the second
compressor to the header, but was never
intended to be used for this application.
While the lay line on the hose rated it
to work at 150 psi, neither the hose or
fittings were recommended for use with
compressed air. With that hose installed,
the system was up and running. The
plant moved into recovery mode. 

The compressors were running suc-
cessfully and two plant workers decided
to check the fuel level on the compres-
sors to be sure they didn’t run out of
diesel fuel. As one worker was adding
more fuel to the compressor with the
incorrect connecting hose, another
worker went around the compressor to
check on its operating condition. At
this point the improvised connection
on the compressor came undone. The
hose blew off and the blast of air hit
him in the head, knocking him a dis-
tance of 25 feet. While the estimated
weight of the ball of air that was ejected
from the compressor was only 16
pounds, the estimated velocity of the air
was 771 mph. There was a sonic boom,
and a number of homes close by had
their windows shattered.  

The worker that was struck suffered
severe physical damages and never fully
recovered. Had the right combination
of hose and fittings been used in this
situation, this accident would never
have happened. 

It is extremely important that hose
assemblies should be viewed as potential
hazards. The proper selection and main-
tenance of hose, couplings, attachment
devices and accessories are imperative. 

It is the end users’ responsibility to
identify to the distributor the applica-
tion and any special conditions that
the hose assembly must meet. It is the
distributor’s responsibility to supply the
proper assembly for the intended appli-
cation. Accidents and down time may
occur if hose assemblies are not proper-
ly selected for the specific application.
The performance and safety of the
assembly is achieved by the quality of
the individual components. 

     


