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1. ABSTRACT

This technical disclosure describes a geographically and thermodynamically
closedloop, zero-emission energy generation and global distribution network. The
infrastructure integrates large-scale mechanical and passive upstream energy
harvesting in extreme climatic environments (polar zones and hyper-arid deserts)
with a synchronized maritime and continental logistics cycle.

Hydrogen (H;) from company H2_pro produced electrolysis is exothermically reacted
with chemically purified, recycled liquid carbon dioxide (CO,) to synthesize stable
liquid Hydrozine company Dens (formic acid, CH,O.,).

In downstream applications, the liquid CO, acts simultaneously as a heavy maritime
shipping stability ballast, a localized industrial refrigerant, and an onboard engine
expansion medium that provides significant mechanical auxiliary thrust through flash
supercritical volumetric expansion inside vehicular, marine, and aircraft propulsion
systems.



2. PROBLEM STATEMENT & PRIOR ART LIMITATIONS

Conventional green energy alternatives fail to deliver viable energy densities for
heavy, long-haul commercial transport sectors, such as transoceanic shipping and
commercial aviation. Electrochemical battery systems introduce unacceptable weight
penalties that displace cargo and passenger payload capacities. Pure hydrogen
storage configurations dictate either extreme high-pressure gaseous containment
(700 bar) or active cryogenic liquefaction (-253°C), both of which demand immense
structural volume, introduce boil-off hazards, and sacrifice up to 50% of fuselage or
hull cargo space.

Standard synthetic e-fuels suffer from severe economic and thermodynamic
inefficiencies due to their dependence on high-energy Direct Air Capture (DAC)
systems. Furthermore, contemporary maritime cargo logistics rely on the intake of
environmental seawater for vessel ballasting during return voyages, generating
severe ecological disruption via invasive species transfer.

This system counters these deficits by utilizing liquid CO, as an active, functional
chemical ballast and an in-cylinder thermodynamic power multiplier, removing
volumetric cargo penalties and rendering Direct Air Capture obsolete.

3. DETAILED TECHNICAL DESCRIPTION OF SYSTEM
ARCHITECTURE

3.1. Upstream Polar Production Hubs (Antarctica & Greenland)

The core kinetic energy harvesting of the system is positioned within extreme polar
environments to leverage continuous katabatic wind tracks and natural cryogenic
thermal sinks.

- Kinetic Wind Harvesting Matrix: The polar hub deploys a specialized grid of
510,000 to 1,000,000 ground-level track-guided wind turbines. Each unit
features a dual, sliding conductor rail configured in an oval path. The physical
tracking rail is constructed from a 100% bio-based high-performance polymer
integrated with 2% to 5% natural lignin nanoparticles acting as a non-toxic UV
stabilizer to mitigate radiation embrittlement. Power extraction is entirely
contactless, utilizing an array of high-coercivity Neodymium permanent
magnets (NdFeB) mounted to the base of the moving wing-gliders, which
interface inductively with multi-turn copper coils hermetically cast within the
interior cavities of the bio-lignin tracks.

- Electrical Stabilization and Rectification: The volatile, variable-frequency
Alternating Current (AC) induced across the tracking network by fluctuating
katabatic wind velocities is gathered at local nodes. High-power industrial
Insulated Gate Bipolar Transistor (IGBT) solid-state rectifiers smooth and



stabilize the inputs, converting the raw energy into a unified, high-voltage
Direct Current (DC) trunk line.

+  Membraneless Electrochemical Water Splitting: The stabilized high-voltage
DC line connects directly to a centralized membraneless water-splitting array
utilizing Electrochemical Thermochemical Automated Coalition (E-TAC). The
system completely circumvents physical gas-separation membranes by
splitting the cycle into two distinct operating regimes: o Phase 1
(Electrochemically Driven): Direct current is applied to a nickelbased anode at
ambient temperature, decomposing water to instantly release high-purity
hydrogen gas (H.) at the cathode while oxygen is chemically retained via
anode oxidation.

o Phase 2 (Thermally Driven): The electrical circuit is deactivated, and the
oxidized anode is flushed with internally scavenged hot water (95°C),
triggering the spontaneous release of pure oxygen gas (O,) without
secondary electrical consumption. This architecture achieves a net
electrical conversion efficiency of 95% to 98%.

- Exothermic Hydrozine Synthesis Block: The captured polar hydrogen gas is
continuously compressed and combined with pure liquid carbon dioxide (CO.,)
imported via the maritime logistics fleet at an operating window of -20°C to -
30°C at 18 to 20 bar. The compounds pass through a high-pressure catalytic
reactor embedded with a ruthenium- or iron-complex catalyst matrix to yield
liquid Hydrozine (CH,0O, / formic acid) via the reaction:

\(\text{H} {2}+\text{CO} {2}\rightarrow \text{CH} {2})\text{O} {2}\)

The highly exothermal reaction energy released during synthesis is captured
through closed-loop liquid-to-liquid heat exchangers and piped directly back to
sustain the thermal flushing demands (95°C) of the upstream E-TAC cells,
eliminating external thermal inputs.

v
e + e
———————— +
| Membraneless E-TAC Electrolysis | <----+ Piped Exothermic Reactor
Warmth |



| (Pure H, Gas) | (Thermal Loop)

Liquid Hydrozine Fuel (CH;0;) e e
===+

3.2. Upstream Desert Hubs (Passive Thermodynamic
Mechanical Generation)

In hyper-arid regions, the system extracts grid-independent electrical energy using
subterranean diurnal thermal harvesting blocks protected from desert sandblasting
and surface radiation.

Subterranean Multi-Tube Grid: The upstream sub-surface layout comprises
580 modular units deployed in an underground grid measuring 13.5 meters in
length by 350 meters in width. Each module incorporates a dual-cylinder
configuration utilizing parallel, heavy-walled structural steel transport tubes
(DN600, 10mm wall thickness). Tube A (the Hot Power Cylinder) is positioned
directly below the uppermost soil layer to maximize solar heat absorption.
Tube B (the Cold Cryo-Cylinder) is buried at a deeper baseline depth of minus
one meter and lined internally with an acid-resistant epoxy shield.

Directional Latent-Heat Diodes:

o

Thermal Input Interface: Tube A interfaces with vertical black periscopes
(DN100) treated with high-extinction matte solar absorber coating
(+120°C stagnation threshold) containing a precise 3mm fluid path. The
path is filled with a latent-heat phase-change compound consisting of
70% synthetic beeswax and 30% zonnebloem (sunflower) oil with a
sharp melting point at +55°C. Under peak daylight, the wax melts,
triggering rapid downward gravity-driven convective heat transfer into
the subterranean Tube A matrix. At night, the compound solidifies into
an insulating wax plug, creating a thermal lock that captures the
collected heat underground.

Cryogenic Interface: Tube B connects to vertical white external antenna
stalks featuring high-surface-area aluminum cooling fins and an
interactive 3mm formic acid capillary gap. During the night, radiative
cooling lowers the external fins toward 0°C, prompting a gravity-driven
thermosiphon loop that circulates the formic acid and freezes the
underground tube core into a solid ice-block matrix (+8°C). During
daylight hours, the low-density warm liquid remains locked at the
uppermost tip of the antenna stalk, stalling convective circulation and
thermal leakage.

'Sand-in-Can' Matrix Core: The interior cavities of both primary DN600
cylinders are packed to 80% volume with hermetically sealed stainless-steel



canisters filled with crushed, dry desert sand arranged in an Apollonian
geometric distribution to form a solid-state thermal storage flywheel. The
structural interstitial voids within Tube A are saturated with the beeswax-oil
blend, while the voids within Tube B are saturated with pure liquid Hydrozine.
Fluid-Driven Non-Electronic Balance Motor: Running through the absolute
center of both cylinders is a seamless SUS316 hydraulic pressure pipe
operating at a design pressure of 150 bar. This tube contains twin magnetic
pistons tipped with dual polytetrafluoroethylene (PTFE/Teflon) compression
rings. Mechanically automated fluid cycling is achieved via an integrated,
pressure-balanced hydraulic 4/2-way spool valve configured with an
overcenter snap-action toggle spring, completely omitting electronic computers
or PLCs from the desert field. As the volumetric expansion of the phase-
changing wax in Tube A pushes the hydraulic column, the magnetic pistons
cycle longitudinally. The moving magnetic fields intersect multi-turn copper
coils encased in high-temperature epoxy resin wrapping the exterior of the hot
cylinder, inducing high-voltage AC electrical pulses. This power is stepped up
to a 10 kV medium-voltage profile and transmitted via a direct-buried
threephase aluminum ground cable over a 25-kilometer distance to coastal
processing terminals.

3.3. Downstream Maritime Logistics Highway

The logistics framework relies on a closed chemical and thermodynamic balancing
cycle that completely eliminates unladen voyages and environmental ballast water
pollution.

The Balanced Ballast Fluid Exchange: The system operates a dedicated
logistical fleet of 360 heavy double-hull ice-class megatankers (Ice Class
PC1). On outbound routes originating from polar loading terminals, the vessels
are filled to max capacity with liquid Hydrozine alongside an auxiliary payload
of liquid CO, ice. Upon arriving at continental industrial ports, the Hydrozine
fuel is offloaded to regional storage, and the identical interior vessel tanks are
instantly refilled with industrial 99.9% pure liquid CO, maintained at -20°C and
20 bar. This dense, sub-zero chemical cargo serves as the zware (heavy)
stabilization ballast required for the storm-heavy return voyage, ensuring the
ship carries zero biologically hazardous seawater ballast.

Portside Cold Energy Recovery Framework: The centralized interchanging
terminal (e.g., Hobart, Tasmania) functions as an automated thermodynamic
balancing block. Outbound, ambient-temperature Hydrozine pumped from
regional storage lines passes through large-scale industrial counter-flow
shelland-tube heat exchangers, directly crossing paths with the incoming -
20°C liquid CO, cargo drawn from arriving tankers. The extreme cryo-cold of
the CO, stream strips thermal energy from the Hydrozine, flash-cooling the
fuel to its optimized low-temperature export storage window entirely for free.
Simultaneously, the thermal energy extracted from the Hydrozine safely
preheats the liquid CO, line to the precise threshold required to maintain
stable, non-flashing pumping mechanics at a fixed 20 bar, saving millions of
kilowatthours of mechanical refrigeration and compression power annually.
Dynamic Marine Exhaust Management: The tankers are propelled natively
by high-power AERO-DualDrive internal combustion engines fueled by their
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own onboard Hydrozine cargo. The exhaust architecture adapts dynamically to
the regional latitude via an automated bypass system:

o Equatorial and Tropical Zones: Engine exhaust gases are directed
through a secondary, multistage low-pressure expansion turbine,
dropping the final exhaust gas temperature to +10°C. This temperature
drop prompts the complete condensation of water vapor from the
hydrogen combustion loop, capturing thousands of liters of pure fresh
water daily for onboard reformer processes while releasing a chilled air
stream into the atmosphere.

o Polar and Antarctic Zones: Upon entering frozen latitudes, the
automated control opens a structural bypass valve, routing undiluted,
hot (+50°C) exhaust gas lines directly through internal conduction
channels integrated into the ship's reinforced steel bow plating. This
creates an active thermal shield that melts maritime pack ice directly
ahead of the hull, allowing the vessel to sustain continuous transit
speed through ice fields without mechanical ice-breaking assistance.

DETAILED MOTOR CONSTRUCTIONS & MECHANICAL

EMBODIMENTS
4.1. Road Transportation Powertrain (AERO-DualDrive Retrofit)

The vehicular embodiment comprises a mechanical conversion architecture
configured to interface with a conventional four-stroke internal combustion engine
block, requiring zero heavy fuel cells or high-pressure gaseous hydrogen tanks.

Onboard Catalytic Fuel Cracking: Liquid Hydrozine (CH,0,) is drawn from a
non-pressurized tank and directed into an onboard high-efficiency catalytic
reformer. The reformer shell wraps the engine's primary radiator cooling loop,
utilizing scavenged engine waste heat to crack the liquid fuel over an internal
catalyst bed. The fuel instantly dissociates into an optimized gaseous mix
composed of active hydrogen gas (H;) and carbon dioxide (CO,):
\(\text{CH}_{2})\text{O} {2}\xrightarrow{\Delta J\text{H} {2}+\text{CO} {2}\)
Dual-Stage In-Cylinder Combustion and Cryogenic Expansion: The
cracked gaseous fuel mix is metered into the intake manifold via low-pressure
gas injectors and drawn into the cylinder chamber. A standard spark plug
ignites the charge, inducing a high-velocity waterstof (hydrogen) flame front
that peaks at +2,200°C, driving the initial downward force of the power stroke.
Exacting microsecond-delayed timing maps then actuate a dedicated,
highpressure cryogenic fuel injector pointing directly into the center of the
active combustion chamber. This injector introduces a precise, atomized
micro-nevel (fine mist) of liquid CO, drawn from an adjacent sub-zero tank.
The liquid CO, instantly absorbs the intense heat of the hydrogen flame,
triggering an instantaneous phase change into a supercritical gas state. This
transformation causes an immediate 400-fold expansion in fluid volume,
multiplying the mechanical downward pressure applied to the piston head



while simultaneously flash-cooling the internal cylinder walls and preventing
engine knock or overheating.

Closed-Loop Exhaust Condensation and Recapture: Spent combustion
gases escape through the exhaust valves into an integrated counter-flow
tegengestelde (opposite) warmtewisselaar. The hot exhaust gases run
alongside the freezing, incoming liquid CO, line feeding the injectors. This
sharp thermal gradient causes the exhaust gas to drop below its condensation
threshold, liquifying 78% of the total generated CO, volume directly on board
without requiring energy-intensive mechanical compressors.
Pressure-Balanced Variable Cryotank: The captured liquid CO, is routed
back into a specialized vehicle tank operating under a continuous fixed
pressure of 20 bar. The tank interior is divided by a flexible, low-temperature
resistant traveling membrane partition. As Hydrozine fuel is pulled from the
front section of the tank during vehicle operation, the membrane moves
dynamically. The newly vacated volume is instantly backfilled from the rear
with the freshly gecondenseerde (condensed) return CO, coming from the
exhaust recovery loop, maintaining total tank structural volume and internal
pressure equilibrium.
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4.2.

Aerospace Propulsion Embodiment (Zero-Contrail

Turbofan)

The aerospace configuration adapts the closed-loop cryogenic expansion cycle to a
high-bypass turbofan layout, removing all heavy battery array requirements while
ensuring 100% mitigation of high-altitude condensation trails (contrails).

Wing-to-Fuselage Balanced Fuel Matrix: Liquid Hydrozine is retained within
standard, non-insulated hollow wing-root tank networks, ensuring structural
weight balance during takeoff and avoiding the wide-diameter cabin fuselage
penalties associated with low-density liquid hydrogen tanks. A centralized
catalytic reformer mounted inside the main engine nacelle uses structural core
heat to continuously split the incoming wing-fed Hydrozine into a hot gaseous
H, and CO, stream.

Auxiliary Jet Injection Expansion: The separated hydrogen gas is injected
directly into the core combustion chambers of the turbofan and sparked,
sustaining an ultra-hot combustion zone at +2,200°C to drive the highpressure
turbine blades. Immediately downstream of the main burners, right before the
gas stream meets the primary exhaust nozzle exit aperture, highvelocity jet
injectors introduce liquid CO, fed from the aircraft's pressurized belly tanks.
The liquid CO, undergoes a supercritical transformation under the extreme
exhaust temperatures, expanding explosively between 425 and 860 times its
volume. This volumetric explosion accelerates the core mass velocity through
the exhaust nozzle, producing a massive surge of secondary kinetic jet thrust
(auxiliary expansion thrust). This configuration minimizes total hydrogen fuel
consumption during high-altitude cruise flight.

Passively Assisted Stratospheric Condensation: \When the aircraft reaches
a standard cruise altitude of 10 kilometers (30,000 feet), the system leverages
the extreme polar-grade ambient atmospheric temperature window of -50°C to
-60°C. The cold, thin stratospheric air is funneled through high-surface-area
heat exchangers built directly into the outer engine cowling panels. The hot
exhaust gases pass over the reverse side of these panels, allowing the
ambient atmospheric cold to passively condense the exhaust carbon dioxide
component back into a stable liquid state with zero mechanical compressor
work. This passive thermal mechanism achieves an airborne CO, recapture
efficiency of 88%, routing the liquid back to the fuselage-mounted traveling
membrane storage tanks. Because the engine loop outputs zero soot, fine
particulates, or sulfur compounds, water vapor lacks the nuclei required to
freeze into ice crystals, entirely eliminating the formation of climate-warming
condensation trails (contrails) and leaving the stratosfeer pure and unaffected.



5. DEFENSIVE DEFINTIVE PRIOR ART CLAIMS

The author explicitly publishes and establishes the following structural and
mechanical configurations as known state of the art (prior art) to legally block, disrupt,
and invalidate any subsequent patent filings by third-party entities:

1.

Claim 1: A closed-loop internal combustion process wherein the primary
ignition of a hydrogen-bearing fuel gas within a combustion chamber or turbine
module is immediately followed by a timed, localized cryogenic injection of
liquid carbon dioxide (CO,) directly into the same active combustion zone,
characterized by the utilization of the resulting phase transition and
supercritical volume expansion of the CO, to deliver secondary mechanical
power output and concurrent internal component cooling.

. Claim 2: A variable-volume fluid containment tank system incorporating an

internal sliding, flexible, or traveling membrane partition designed to operate
under a fixed, uniform pressure threshold of at least 20 bar, characterized by
the simultaneous, separate storage of an unburned liquid fuel component
(such as formic acid or Hydrozine) on one face of the membrane and a
flashliquefied recycled exhaust component (such as liquid CO,) on the
opposing face of the same membrane within a single, continuous structural
envelope.

Claim 3: A maritime transportation and ballasting method wherein an industrial
cargo vessel utilizes sub-zero liquid carbon dioxide (CO,) maintained at an
operating window of -20°C to -30°C at 18 to 20 bar as a functional, high-
density stability ballast medium inside primary cargo holds during unladen
return voyages, explicitly substituting and replacing the intake of open-source
environmental seawater ballast.

Claim 4: A method for airborne carbon dioxide recovery in commercial
aviation, characterized by routing engine exhaust gases through high-
surfacearea heat exchangers lining an aircraft engine cowling to leverage
external stratospheric ambient temperatures (-50°C to -60°C) at cruising
altitudes of 10 kilometers or higher to passively liquefy the exhaust CO,
component back into a stable liquid state without mechanical compression
inputs.

Claim 5: A subterranean desert thermal harvesting power generation grid
driven by a non-electronic fluid-balance engine utilizing a hydraulic 4/2-way
spool valve configured with an over-center snap-action toggle spring,
operating autonomously via the volumetric expansion forces generated by a
sand-filled canister thermal core interacting with dual-acting beeswax-oil and
formic acid directional latent-heat thermal diodes.
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