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What if the next breakthrough in renewable energy 
wasn’t larger turbines, but an entirely new motion 
system? In this technical analysis, SKYREED’s 
Chanan Herbet explains how oscillatory HOAT 
technology creates a ‘multiplier effect ’ across 
manufacturing, aerodynamics, offshore deployment 
and energy economics, potentially lowering CAPEX 
while enabling scalable baseload renewable power.
The renewable energy industry, particularly 
wind, is at a historic turning point. For 
decades, the strategy to lower the levelized 
cost of electricity (LCoE) was simple: scale up. 
We built taller towers and longer blades to 
capture stronger winds. While successful, this 
approach has reached its physical and 
logistical limits.

We face an engineering glass ceiling. 
Manufacturing, transporting and installing 
massive rotary turbines (HAWTs) with blades 
exceeding 100 meters has become an 
unprecedented logistical nightmare. The need 
for immense structural strength and giant 
cranes creates a bottleneck, slowing 
deployment and inflating capital expenditure 
(CAPEX). To break this ceiling, the industry 
requires a paradigm shift.

This article presents a radically different 
approach; transitioning from conventional 
rotary turbines to a new category of energy 
harvesting: the HOAT (Harmonic Oscillatory 
Airfoil Turbine). However, the true breakthrough 
lies in what we at SKYREED call The Multiplier 
Effect. The HOAT architecture triggers a 
cascading chain of physical, aerodynamic and 
economic breakthroughs, where each 
advantage amplifies the next, transforming the 
value chain in the air and at sea.

Multiplier 1: breaking the bottleneck. The 
physics of the HOAT blade
In a conventional turbine, increasing swept area 
requires lengthening blades, creating 
enormous torsional loads and demanding 
expensive composite materials. Furthermore, a 
continuous 100 meter blade cannot maintain 
an optimal Tip Speed Ratio (TSR) along its 
entire length. The inner root moves too slowly, 
rendering it aerodynamically inefficient.

The HOAT architecture reimagines this 
geometry. A lightweight, symmetrical 
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aerodynamic shell mounts on an internal 
support mast. Instead of rotating through 360 
degrees, the blade moves in a pendulum motion 
through an arc of approximately 80 degrees.

At the end of each stroke, the shell passively 
flips to reverse its orientation. By positioning 
the pivot axis forward of the aerodynamic 
center of pressure, the system harnesses 
natural wind thrust and inertia to execute this 
reversal seamlessly, generating continuous lift 
that drives the return stroke.

This arc-shaped motion produces an effective 
swept area equivalent to a giant rotary 
turbine. In fact, by operating in stacked, 
horizontal arcs, just two short HOAT blades 

can sweep a larger total area than three massive 
blades on a conventional rotary turbine, while 
staying within the same airspace. This 
introduces dramatic engineering advantages.

Eliminating the wasted root and optimizing TSR
Our architecture divides the swept area into 
separate horizontal slices. Because each 
blade sweeps a consistent horizontal layer,  
its entire span moves at a near-uniform 
aerodynamic speed.

This eliminates the rotary compromise between 
a fast tip and a slow root, allowing 100% of the 
blade to operate at its peak optimal TSR, 
significantly reducing parasitic drag and noise. 
To prevent the bare support mast from creating 
destructive drag, we use a free weathervaning 
teardrop fairing to neutralize parasitic forces.

Superior wind shear profile and no ‘tower 
shadow’
A massive rotary blade dips dangerously close 
to the ground into turbulent air: suffering from 
the ‘tower shadow effect’, a destructive 
pressure drop when passing the mast.

In contrast, our oscillating blades maintain a 
significantly higher minimum altitude and 
never sweep past a central blocking tower. 
Because wind power increases with the cube 
of wind speed (V³), operating exclusively in 
higher, faster air layers means our identical 
swept area captures up to 10 to 15% more 
kinetic energy, maximizing yield while reducing 
cyclic material fatigue.

Modular manufacturing and deployment 
speed
In the global energy transition, the ultimate 
metric is time-to-power. Because the internal 
pole bears the structural load, the aerodynamic 
blade is merely a simple sleeve. It can be 
manufactured in short, modular sections, 
transported in standard containers, and 
assembled rapidly onsite.
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This bypasses years-long delays associated 
with heavy-haul logistics. We slash 
manufacturing costs and deployment 
calendars from years to months. Whoever 
ships electrons fastest wins.

Eliminating the bending moment

While utilizing individual support masts, these 
structures bear only the aerodynamic load of a 

blade. To optimize motion, the mast employs a 
hybrid-material architecture: robust steel 
trusses at the root, transitioning to ultra-
lightweight carbon fiber for the extremities, 
making motion reversal highly efficient.

In conventional turbines, wind thrust and a 
massive top-heavy nacelle create a colossal 
bending moment, demanding massive 
concrete foundations.

By lowering all heavy machinery to the base, 
we establish an ultra-low center of gravity, 
exponentially reducing leverage force and civil 
engineering costs.

Multiplier 2: the aerodynamic multiplier. The 
power of the SCA
Conventional rotating turbines are 
aerodynamically ‘selfish,’ leaving behind a 
destructive wake of ‘dirty’ air. This forces 
designers to space turbines extremely far apart, 
wasting vast amounts of land and offshore space.

The HOAT architecture creates a radically 
different flow profile with an immeasurably 
shorter wind recovery distance, allowing for 
significantly denser deployment. This density 
is an active advantage, forming what we term a 
Synergistic Cascading Array (SCA).

The Venturi effect
By actively managing aerodynamic blockage, the 
specific spacing between adjacent HOAT units 
acts as natural nozzles. They compress and 
accelerate bypass air, significantly increasing 
wind speed striking downstream turbines.

The Ramp effect
The array’s physical geometry guides and 
channels these fast-moving air layers directly 
into the blades’ optimal swept zones.

The result is unprecedented aerodynamic 
synergy. Instead of cannibalizing output, the 
SCA operates as a cohesive flock. Each turbine 
actively amplifies the output of the others.

Multiplier 3: the hydrodynamic leap. 
Transitioning to ocean currents
Translating the HOAT architecture into a 
marine environment fundamentally changes 
the global energy landscape. When adapted to 
ocean currents and tides, we harness 
hydrodynamics to achieve staggering results.
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The first advantage stems from structural 
design. Traditional tidal projects submerge 
generators and gearboxes deep underwater, 
leading to astronomical operational expenditure 
(OPEX) due to saltwater corrosion. Our model 
solves this by submerging only the blades.

The Power Take-Off (PTO) and generator 
systems remain completely dry and accessible 
above the water’s surface on the platform. 
Additionally, unlike rigid circular rotors, our 
oscillatory blades can be precisely tailored in 
length and sweep angle to harvest only the 
most energy-dense horizontal layers of water, 
thereby clearing the seabed easily.

However, the true multiplier effect is driven by 
the physics of the fluid itself. Because water is 
more than 800 times denser than air and 
incompressible, its kinetic energy is immense. 
Unlike in aerodynamics, where energy is lost to 
gas compression, our hydrodynamic Venturi and 
Ramp effects within the SCA force the entire 
incompressible mass of water to accelerate and 
channel with tremendous force toward 
subsequent blades. Energy output skyrockets.

This immense output, combined with system 
density, solves the most expensive barrier in 
offshore energy: infrastructure costs. Deploying 
an extremely dense SCA on a single floating 
platform generates massive megawatts (MW) in 
a concentrated area. Consequently, the 
exorbitant fixed costs of seabed anchoring and 
underwater export cables are spread across a 
vastly larger energy output.

This triggers a dramatic drop in CAPEX per 
installed megawatt, transforming ocean current 
energy into the single most economically viable 
and reliable renewable alternative.

Multiplier 4: the vision. Baseload energy, 
green fuels and geopolitical security
The culmination of this chain leads directly to 
the ultimate breakthrough of the renewable 
transition: continuous, green and affordable 
baseload power.

Unlike intermittent solar or wind, ocean 
currents flow 24/7, 365 days a year.

Combining this relentless natural force with 
drastically reduced construction costs allows 
us to deliver uninterrupted power without 
massive, expensive grid-scale lithium-ion 
battery storage (BESS). For energy-starved AI 
hyperscalers, this unlocks a radical Behind-the-
Meter (BTM) solution: Floating Data Centers.

By hosting modular data centers directly on our 
ocean platforms, tech giants can bypass 
years-long grid interconnection queues, utilize 
the ocean for infinite free cooling, and power 
their servers with our sub-$30/MWh zero-
emission baseload. This creates the ultimate 
‘Regulatory Sandbox’ for governments and 
hyperscalers to deploy gigawatts rapidly, free 
from traditional grid bottlenecks.

Generating ultra-cheap electricity at sea also 
unlocks the ability to desalinate water and 
produce green ammonia locally, directly on 
floating platforms. This goes far beyond the 
electricity grid; it is the key to replacing fossil 
fuels entirely.

By creating a decentralized, global network of 
offshore production hubs positioned directly 
along major international shipping lanes, we 
provide clean, ultra-cheap fuel with 
unprecedented energy security, completely 
independent of geopolitical conflicts and 
traditional oil supply chains.

The first industry to be disrupted by these 
‘Offshore Bunkering Stations’ will be global 
maritime shipping. By refueling en route, 
cargo vessels can replace thousands of tons 
of dead fuel weight with profitable cargo, 
instantly transforming the economics of 
international logistics. Ultimately, SKYREED is 
not just powering the grid; we are fueling the 
future of global trade.

The inevitable direction
The math and physics speak for themselves. 
The global energy transition cannot succeed 
by relying solely on the unsustainable scaling 
up of conventional rotary turbines. The shift 
toward the HOAT architecture is a necessary 
evolution designed to shatter the logistical 
and economic bottlenecks holding us back.

Naturally, introducing a new mechanical 
paradigm raises legitimate technical scrutiny, 
primarily regarding energy absorption, 
material fatigue, and transmission durability 
under oscillatory motion. These have indeed 
been the historical Achilles’ heels of 
oscillatory models. However, at SKYREED, we 
have engineered past them.

Through our ultra-low center of gravity, 
mass-optimized hybrid masts, and our 
proprietary Kinematic Decoupling Drive (KDD) 
mechanisms, we have fundamentally altered 
the fatigue curve and neutralized overload 
risks. Our systems are now simpler, more 
resilient and more profitable than ever.

Even setting aside our specific, proprietary 
solutions, we challenge industry leaders, 
energy conglomerates, infrastructure 
investors and visionary policymakers to 
examine the raw data. Run the numbers. 
Evaluate the physics. The transition to dense, 
Synergistic Cascading Arrays is the inevitable 
direction this technology must take. It is time 
to stop ‘running in circles’ and start reshaping 
the geometry of power.

https://www.linkedin.com/in/chanan-herbet-4600832a2/

