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“The Right Machine - You need it, but it does not exist”

Issue 8.4

MOst all of us have been in a situation in
a production or manufacturing facility
where we have asked ourselves the
question, “Why was this equipment specified
for this service?” Problems with the
equipment have caused you to delay your
vacation or had you out on the weekend at
the plant when you were supposed to be the
coach of your son’s championship soccer
game. You are not a fan of the equipment.
You might even have kicked it or spit on it.
You've probably even given it a few names.
It has unquestionably caused you grief.
Your boss keeps asking you, “If we have all
this technology and resources...why can’t
we fix it?” The equipment manufacturer has
been in business for 100 years and has a
good reputation, so you think “We must be
doing something wrong or there is a design
problem.” You appreciate all the responses
from the equipment manufacturer and they
have a good relationship with your company.
But the fact still remains - it does not work.

Well, maybe the answer is simple. There is
a mismatch between the equipment
specified and the process. Typically a major
part of a product's research goes into the
process design and not the static and
rotating equipment used for the process. A
process development usually starts in the
lab. Later, a pilot plant is developed and the
process is prove out. The process looks
good and the economics look good and
management says to build a proto plant.
There are “hugs and kisses” for the process
developers. But there is one problem; the
pilot plant only had to run a week at most. A
production plant needs to run at least a year
without a shutdown. The process
developers put together a set of piping and
instrument diagrams, and process flow sheet
so the E & C contractor can design and build
the plant. Typically, a parade of vendors will
perform all their sales pitches and the best
equipment is chosen for the process
application. There is a lot of pressure to get
the plant built and running and start
producing the product. Rightfully so,
management is also aware that you can only
“hammer” on a plant design so long and
there will still be unforeseen problems that

need to be worked out. It just goes with the
territory. The plant starts up and immediately
a piece of equipment becomes infamous due
to its lack of performance.

Take a step back and ask yourself, “What is
the best equipment for the application?” It
probably does not exist. You do not have
time for your mechanical group to develop a
new piece of equipment. After all, your
company is not a mechanical research and
development center and the vendor does not
want to step outside of its comfort zone due
to liability issues.

Well, maybe the right decision is the “Mean
Machine”. The Mean Machine is simply a
“tweaked” or modified form of a particular
vendor's piece of equipment. It frequently
contains components from other vendors that
normally do not conduct business together.
But in the end, it works. The process of
developing the Mean Machine begins with an
analysis of the required application of the

existing equipment and its associated
problems. The goal is to put existing
technologies together to develop the

equipment that best fits the application.
Usually, an engineering group capable of
analysis and design of equipment can
perform and coordinate the design efforts.

Case Study: A process production facility
required a piece of equipment to grind its
product for preprocessing. This was not
anticipated and was found out in the middle
of a startup. Without this the plant could not
run. The application was high temperature
and high pressure. Grinders were available
for the process but none at high pressure
and high temperature.  Pressure vessel
shops were available to build containment
equipment. The solution was to marry the
grinder application with the vessel and
machine shop. The grinder was successfully
completed in days instead of 28 plus weeks
for a complete independent design.

The Mean Machine does not always have to
be a complex research and develop project.
Look at putting technologies
and companies together to fix
your problem. One of the

Cliff’s Notes:

nightHawk is your one stop resource for design of the “right machine”
KnightHawk has designed many applications for Off-shore,
petrochemical, and general heavy industry manufacturing. Call us and let us discuss with

for your application.

you how we can help you.

In today’s time we all have many challenges with all the news from Wall Street. But we, as
a country, still have much to be thankful for. | hope everyone has a wonderful Thanksgiv-
ing Holiday. May God Bless you and your family.

Qliy Righe

greatest aspects of American heavy industry is
its ingenuity, innovation, and “out of the box”
solutions to complex problems that demand

high resources in a short time. An
implementation  policy that should be
considered is as follows:

1. Define the requirements for the device.

2. Create process and mechanical

specifications.

3. If an existing device is in service, analyze
and determine the limitations and
problems.

4. Conceptualize using “out of the box”
thinking for the new design.

5. Evaluate the process and mechanical
response.

6. Perform risk assessment of the new
design / HAZOP.

7. Develop a detailed design.

As always, the designs should be reviewed by
a professional engineer competent in machine
design. KnightHawk has been rewarded with
a variety of “serial number 1" experiences with
great successes that led to remarkable profits
and return on investments for production units.
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KnightHawk Project Update

Reactor Fit for Service — Petrochemical

Isolated Phase Bus Duct Cooling Problem — Nuclear
Furnace Failures — Petrochemical

Waste Heat Boiler Failure — Petrochemical

Ca}sting Failure High Temp Application — Petrochemi-
ca

Compressor Reverse Engineering & Analysis — Off-
shore

Compress wreck — Offshore

Compressor Rebuild — Petrochemical

Pump Impeller Reverse Engineering — Manufacturing
Fire Tube Boiler FFS — FFS -1/ API 579

Titanium Tower FFS — 1 / API 579 Analysis — Petro-
chemical

Flange Leak — Off Shore
Main Oil Pump Failure - Petrochemical
Gas Turbine Failure Analysis — Refinery

Fitness for Service Waste Heat Boiler — Petrochemi-
cal

Thermosyphon Analysis - Petrochemical
Pump Metallurgical Assessment — Off shore - Africa

Waste Heat Boiler Audit — Petrochemical — Middle
East

15 MW Compressor Audit — Petrochemical - Asia
Refinery Settling Vessel - Petrochemical
Desuperheater CFD - Power

Polymer Gear Pump Audit — Petrochemical
Material Handling Audit — Offshore

Compressor Vibration — Petrochemical

Vessel Fluid Dynamics — Petrochemical

Gasifier Failure Analysis — Petrochemical

® CFD of Exchanger - Petrochemical

® CFD of Pumps - Petrochemical




