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A solution for
the floodwater
in New Orleans
The disaster caused by Hurricane Katrina brought the New Orleans
hurricane protection problem to national and international attention.
While most of the discussion has focused on building stronger and higher
levees, University of New Orleans (UNO) engineers are working on
resolving water pumping problems and increasing flood protection by
implementing an innovative new pump: the TurboPiston Pump. Pump
Engineer exclusively interviewed Professor Ting Wang, who is currently
working on the improvement and realisation of the pump. We asked him
if he could fill us in with some inside information and some more details
about the working processes of the TurboPiston Pump.

New Orleans’ well known
Canal Street flooded by
Hurricane Katrina
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gal pump (Turbo-motion), the piston
motion achieves the positive displacement feature of high compression ratio
of a piston pump, and the wedge volume
simulates the energy saving feature of
the extended surface of a rotary screw
pump. Prof Wang: “Therefore, the TPP
works quite economically because it has
only two moving parts, whereas a traditional reciprocating pump has 50 to 100
moving parts.”
In addition to this, a normal reciprocating
pump requires a charge pump upstream
to assure proper chamber filling to avoid
cavitations, which can damage the pump
or render the pump useless. “The TPP
requires no upstream charge pump since
the centrifugal force induced by the rotary motion acts as its own charge pump.
Due to its high rotating speed, the common problem of a pulsating discharge
from a piston pump is minimized, and
the discharge of TPP is comparable to
the centrifugal pump,” elaborates Prof
Wang. Thus, the TPP displaces a fixed
quantity of fluid per revolution thereby
fine control of the flow rate is as simple
as controlling the speed of the unit at a
linearly proportional rate.

Application in New Orleans
“I have to go back some years in the history of pumps to explain the origins of
the TurboPiston Pump,” Prof Wang tells
us and he continues, “it has been more
than 90 years since A. Baldwin Wood
invented the revolutionary 12-foot screw
pump in 1913. The Wood Screw Pump has
resolved New Orleans’s drainage problems and has uniquely contributed to the
health and wealth of New Orleans’ environmental and commercial foundations.”
However, a problem that occurred was
that the Wood pumps were designed for
drainage but not for saving the city from
fast and massive flooding. It is characterized by high volume and low pressure for
lifting a large amount of water 20 or 30
feet over the levee and releasing it into
canals connected to Lake Pontchartrain.
After being asked if other pumps could
do the work better, Prof Wang explains:
“Existing centrifugal pumps can offer
more pressure but not much more than
300 feet before their efficiency drops
significantly to below 50%. However,
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the disadvantage of Wood and centrifugal pumps is that they must be located
near the release dumps and therefore it
would be necessary to stretch the New
Orleans canals into the inner city from
Lake Pontchartrain.”
Another type of traditional pump, the
piston pump, can deliver very high pressures; unfortunately, its volume flow-rate
is unacceptably low (less than 5% of the
centrifugal pump at an equivalent size).
Prof Wang: “As a result, the only solution
within the limitations of current pumps
would be to invent a high-pressure, highvolume pump that can pump water several miles directly into the Mississippi
River or to Lake Pontchartrain without
going through the canals.”

A revolutionary invention?
A possible solution for this problem
could be the TurboPiston Pump, which
was invented by Mr Patrick W. Rousset,
PE, the President of the Power Engineering, Inc. and a mechanical engineer who
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graduated from the UNO in 1982. This
new pump combines the merits of each
existing type of pumps (i.e. centrifugal
pump, a reciprocating piston pump, and
a rotary screw pump) while discarding
the problems relating to each. The Energy Conversion and Conservation Center
(ECCC) of the University of New Orleans
is currently collaborating with the Power
Engineering, Inc. to make this happen.
Prof Wang: “In fact, the collaboration
started during a show in Houston, where
I met Mr Rousset. He told me that he had
invented a new concept for a TurboPiston Pump, which appeared to be able to
produce high pressure and high volume
without incurring cavitation problems.”
Soon, after this meeting their whole collaboration was settled and one of Prof
Wang’s MSc students, Kiranmayi Sristy,
started to build a computer simulation
model to further develop the pump. She
started in 2004 and had half of the work
completed when Hurricane Katrina struck
in New Orleans. This event boosted the

attention for the pump and the development work was continued during the
aftermath of Katrina when the University
of New Orleans campus was closed and
both the student and the professor were
displaced in different cities. The thesis
was eventually completed in 2006.

The working process of the
TPP
The TPP consists of two opposing rotating disks (see Figure 1) with the suction
side disk being mounted with a slightly
inclined angle, so these two disks are

separated with a wedge of volume. Eight
pistons are built on the inclined suction
disk and eight corresponding cylinders
are built on the vertical discharging disk.
Each chamber has both a suction and a
discharge valve associated with it and
rotating as an integral part of each rotor.
The rotating motion drives a continuous piston motion of compressing and
expanding as the pistons and cylinders
combine on the circumference of a circle
and glide in and out of each other. The
rotating motion harnesses the feature of
a high volume flow-rate of the centrifu-

Figure 1. A scheme of the TurboPiston Pump.
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“For New Orleans these advantages
may prove very welcome,” says Prof
Wang and he goes on, “For example,
the present New Orleans pumps can
move average 335,650 gallons of water
per minute and discharge at 30 pounds
of pressure per square inch (30 psi).
With a similar 12 ft diameter crosssectional area running at 900 rpm, the
TPP can pump 722,860 gallons of water
per minute and discharge at 1000 psi
pressure, which can lift a water column
2,300 feet high or transport water horizontally for sixty miles. This allows the
flood waters to be moved away in closed
piping systems protected from overflow
or breaching.” This means that a single TPP pump, can pump flood water
from anywhere in greater New Orleans directly into the Mississippi River
or into the Lake Pontchartrain or into
the Gulf of Mexico 40 miles away. And
from an economical point of view this
also seems to make sense, thinks Prof
Wang, because although hundreds of
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On overview of New Orleans and the southern part of Lake Pontchartrain.

TPP pumps would be needed to keep
up with the flood water volume, the cost
will be significantly lower than building
hundreds of miles of category-five levees
with the subsequent maintenance costs
after each major storm. Even with the
possibility of building the category-five
levees, a reliable pumping system is
definitely required to keep Greater New
Orleans dry under any conditions.

Further applications for the
TPP
Asked about possible future applications
for the TPP pump, Prof Wang mentions
without hesitating: “If I only look at the
larger area around New Orleans, the
pump can be used in deep sea drilling
for oil exploration. Actually, as a result of
decades of oil exploitation, the land surface of Louisiana coastal area has been
sinking. This implies that land refills is
necessary to keep Louisianan coast from
disappearing from the map. This could
be done using dredge pumps in conjunction with one-stage TPP which can transport the material over longer distances
for depositing sand without the headaches of controlling many stages of con-

ventional booster pumps. Nowadays it is
difficult to go beyond 10-20 miles, but the
distance can be boosted up to sixty miles
with a single one-stage TPP.”

The future of the TPP
A smaller version of the TPP has been
built and tested at 900 rpm. It is ready for
implementation and has been expanded

to higher pressures and rpm. While the
Power Engineering, Inc. is engaged in
marketing and implementing this TPP
technology, the engineers at Energy
Conversion and Conservation Center at
the UNO are working on improving the
current design to make TPP more reliable, more efficient, and produce more
pressure and flow.
Prof Wang indicates that there are now
three demo models available, ranging
from 12 inch over 24 inch to 72 inch. But
there are several challenges to tackle.
“We must find suitable ways to test the
big models. The flow volume is enormous and there is no facility to test its
performance. ECCC engineers will support Power Engineering to resolve installation and operation problems as well as
any new product test.”
ECCC engineers are expanding the
applications of TPP to other areas such
as gas/oil industries, municipal waste
water treatments, slurry transport for
high pressure biomass and coal feeding, and for high flow rate metering. The
ECCC is also developing a sister version
of the TPP to apply the same working
principle to a ‘TurboPiston Compressor’ (TPC). “So you see,” concludes Prof
Wang, “the UNO and Power Engineering
are jointly developing and implementing this new pump technology as what
could possibly become the ultimate solution to resolving emergency flood water
problems. 

About Prof Ting Wang
Professor Ting Wang is a professor at the University of New Orleans (UNO). He studied mechanical
engineering and has been teaching for 27 years
now. The courses which he taught were about
thermal-fluid engineering, power plants, turbo
machinery, and gas turbines.
Next to his work as a teacher, Prof Wang is also
the director of the Energy Conversion and Conservation Center (ECCC) in New Orleans. His working
tasks involve, among other duties, subjects such as
producing clean energy through gasification and emission reduction and improving
efficiency of machinery and energy system. This also contains the development of the
TurboPiston Pump.
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