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Q:
How does a WARP module amplify the wind by 50% to 80%?

A:
Nature’s ideal high wind speed site for wind turbines is the saddle ridge which is a combination of a hill top with canyon pass.  This is an excellent wind energy amplifier and concentrator. WARP modules mimic this with each peripheral flow channel. However, unlike nature’s saddle ridge, WARP modules uses the saddle ridge profile as a body of revolution and can therefore accept and amplify the wind from any direction to its turbines.  Each vertical module level has two such sites for its wind turbines.  The degree of amplification depends on module and system configuration and is typically over 1.5 to 1.8 times free air velocity on average.  The level of wind speed amplification on WARP, the key factor of a wind turbines’ performance, can be verified and virtually warranted.
Q:
How does a WARP module respond to wind direction change?

A:
The wind turbines are preferably fastened to each module (typically two/level each at opposite sides of a module) which passively rotate about the core support tower to face the wind in unison because they desire to achieve thrust equilibrium. Every other module is rigidly fastened to the tower thereby providing tower stiffening and enhancing tower strength.

Q:
How are the wind turbines unloaded in high wind or manually shutdown?
A:
WARP wind turbine shutdown is achieved by application of a small braking force or change in drag profile on one side of a module’s turbines.  This initiates a progressive thrust dis-equilibrium between rotors on opposite sides.  This, in turn, causes the turbines with module to yaw and move out of the wind and ‘weathervane’ to the wind in substantially the protected wake region and stagnation flow regions about the module.

Q:
How is electrical power collected?

A:
Electrical power can be transferred from the turbines, which may yaw about the core tower structure, to the static structure and subsequently to the tower base by one of several means.  A preferred conservative approach is similar to a conventional industrial conveyor,  transit trolley or light rail where power transferred via brush contacts on bus bars.  Umbilical approaches are also feasible with limited and controlled yaw travel.

Q:
How will electrical power quality compare to big bladed windmills?

A:
Electrical power quality of a WARP is expected to be substantially smoother and superior relative to that of identical capacity large bladed windmills.  The fundamental reason is that wind gust and turbulence is both pre-groomed by WARP amplifier modules plus they are much more uncorrelated over space and time.  The fluctuations in electrical power output are reduced by the square root of the number of uncorrelated turbines in the WARP arrays contributing to the power output.   

Q:
How are  lightening strikes handled which can damage or destroy conventional windmills?

A:
A WARP tower acts like any high rise building with its own apex lighting arrestor.  All equipment underneath the apex arrestor is under the cone of protection.  Consequently, unlike large bladed windmills which have their  blade tips as the natural lightning attraction point when extended upward, WARP turbines are safely tucked under the lightning rod’s or similar device’s cone of protection.

Q:
How can one deal with icing on WARP?

A:
Again, WARP tower acts like a thin exterior skin high rise building which fends off icing through residual passive and active internal heating.  WARP modules are comprised of a very thin aerodynamic skin which, along with the nested turbines, is able to be coated with ice resistant compound [e.g.  coating StaClean, shown effective in the Yukon, Canada].  The ability of WARP to generate heat  --  passively through internally located operational wind turbine generators, and/or active space heaters and also passive solar heating of the tower  --  can serve as effective anti-icing and deicing means.  Other proprietary anti-icing approaches also exist.

Q:
Isn’t there a large drag on the tower structure?

A:
At the critical survival wind speed design point, the turbines are vectored out of the wind.  Relative to an equivalent projected area truss tower, WARP drag forces are actually much lower.  The lower drag stems from a lower profile drag coefficient of an aerodynamic surface such as WARP relative to that of a truss.  During turbine operation, lower drag load stems from the flow  separation delay generated about WARP modules by the operational rotors.  The latter create a smaller wake off the tower, hence, smaller drag coefficient. Unlike a large diameter wind turbine of equal power which has all its load concentrated at the rotor hub near the tower apex and which must be reacted at the tower base, a WARP has its load well distributed along its height and can be reacted efficiently and cost effectively by a smaller foundation and guy wires.

Q:
Why not eliminate WARP modules closer to the ground?

A:
The lower units generally have lower energy output than the ones at higher elevation.  Nevertheless, they contribute significant energy plus other practical multi-tasking functions which defrays cost of common structure.  Like leaves and branches on trees, even the marginally located ones contribute to its overall well-being.  Aggregate system output determines cost effectiveness.

Q:
Aren’t there many more parts to maintain than a comparable power conventional wind turbine?

A:
No!  Parts count is comparable or less.  More important is that unique parts are dramatically less when compared to a conventional big bladed windmill.  That is because a WARP is comprised of many relatively simple identical parts.  Reliability is a function of the number of unique parts and their complexity rather than the actual number of parts.  Note, use of a thousand paper clips is more reliable than a more complex stapler used a thousand times.  Absent with WARP are problematic, complex and costly gearboxes, hydraulics, large yaw bearings, large castings and forgings, and rotor pitch change mechanisms and associated computer controls.  This also avoids attendant costly tooling and large transport rigs, and the need for large rigging equipment.

Q:
Isn’t higher hoisting more complex and costly for WARPs?

A:
No!  Hoisting of WARP modules can be much simpler and easier than erecting a comparable power capacity conventional windmill which has heavy components requiring major rigging equipment.  For a WARP, only a relatively small capacity winch or boom hoist is needed to hoist individual modules.   Whole WARP modules can be assembled at ground level about the core lattice tower, similar to High Definition TV or radio towers, and then be lifted and secured into place.  Consequently, system height (& power capacity) restrictions faced by large bladed windmills are avoided by WARPs.

Q:
What makes wind turbines more effective on WARP?

A:
Several factors come into play.  First, the rotors operate in an effective wind speed of over 1.5 to 1.8 times that of the ambient wind.  Secondly, the blades experience higher wind at their tip region for better start-up and torque.  Third, rotors are shielded from precipitation and icing which has been shown by NASA to cut performance over 10% to 20%.  Fourth, blades are protected from lightning, thus eliminating problematic lightning protection systems of large bladed windmills.  Fifth, smaller, higher RPM rotors can be more rugged and robust.  Sixth, no performance robbing and costly step-up gearboxes are required.

Q:
How can maintenance crews safely and cost effectively service &/or replace wind turbines that are located above “cherry picker” truck or crane levels?

A:
Servicing can be accomplished either through the WARP tower interior or (optionally) the exterior.  The preferred interior approach protects service personnel from hostile environments.  Typically, traveling within the WARP core tower, a man lift or elevator can access any module.  To service or remove a wind turbine, an access panel is removed from a parked/locked-down module.  A platform deployed from the elevator extends through the access port for conducting repair or equipment removal.  For removal of a generator, a telescoping engine type hoist on the elevator can provide means to retrieve it to the interior for subsequent disposition to the tower base.  An exterior approach is also possible.

Q:
How are WARP systems expected to perform in marine offshore locations?

A:
For a full explanation of the numerous advantages of WARP in the offshore, including ability to operate economically in any depth water, read the following technical papers, some of which may be found in: 

http://wire.ises.org   [International Solar Energy Society (ISES) Internet web site - see the Publications/ Research and Organization modules]


http://www.owen.org.uk   [Offshore Wind Energy Network Internet web site: see WARP paper]

•  WARPTM  Technology For Low Cost & Environmentally Friendly Marine Based  Wind Power Plants; Dr. Rainey, D. L. (Rensselaer Polytechnic Institute/Hartford Graduate Center), Weisbrich, A. L. (ENECO), British Wind Energy Association Conference (BWEA-20), Cardiff, Wales, UK ,  Sept. 2-4, 1998. 

 [visit the web site of the International Solar Energy Society] at: <http://wire.ises.org:8888/wire/Publications/Research.nsf/H/O?Open&00004CF2>

•  Offshore Based  WARPTM Wind Power  Spar  Buoys for  Multi-Megawatt Wind Power Plants;  A. F. Rhodes,  WAT, Inc., Weisbrich, A. L. (ENECO), American Power Conference, Chicago, IL, Vol 60, April 14-16, 1998.

•  Offshore WARP™ Wind Power with Integral H2-Gas Turbines or Fuel Cells:  Leaving the Fossil Age At Warp Speed for a First Step to a Hydrogen Economy; Joel N. Gordes (President, Environmental Energy Solutions), Alfred L. Weisbrich (President, ENECO), Dr. David L. Rainey (Chair, Environmental Management & Policy, Rensselaer Polytechnic Institute/Hartford), Prof. Peter W. Olson (Chair, International Management, Rensselaer Polytechnic Institute/Hartford); OWEMES 2000 ( Offshore Wind Energy in Mediterranean and other European Seas)  Conference in Syracuse, Italy, April 13-15, 2000

•  Fuel Cell Augmented Offshore WARPTM Wind Power: A Proposed Step to a Hydrogen Economy;  Mr. William Smith (Vice President, Business Development, Proton Energy Systems), Dr. David L. Rainey (Chair, Environmental Management & Policy, Rensselaer Polytechnic Institute/Hartford), Alfred L. Weisbrich, P.E (Principal, ENECO Texas LLC), Mr. Günther J. Weisbrich (Vice President, ENECO TX); PowerGen Europe 2001 Conference, Brussels, Belgium, May 30, 2001
For more description, please see also the following representative Internet web sites: 

http://www.WindPowerOnline.com   [see WARP™in  Market/Patent section]

http://www.WindPowerTower.com
For further information, contact ENECO at  Tel/Fax/VM:  860 651-0061;

eneco wind@aol.com
