Part 05 Condensed Layout: Integrated Flight Systems & Tactical

Mission Envelopes

This document serves as the final integration baseline for the 10,000-Watt (13.4 HP)
Hydrostatic Cargo UAS. It pairs verified fluid kinetics and thermodynamic mass
balances with multi-mode autonomous flight profiles.

1. Flight Control Surface Actuation & Backlash Elimination
« Aerodynamic Configuration: Two high-sloping, swept-forward anhedral control
canards mount directly onto side-fuselage pylons. They form a rigid structural
triangle ("bat-head" truss) connecting down to the main wing's forward
centerline.
o Maechanical Actuation: Actuation is handled via dual-tandem hydraulic linear
cylinders connected to a high-torque triangular bellcrank lever arm.
« The Center-Off Valve Logic: Fluid distribution is metered by computer-controlled,
3-position center-off stepper valves.
o Position 1 (Extend): Drives high-pressure fluid to the cylinder top chamber,
pitching the canard trailing edge down.
o Position 2 (Center-Off Lock): Completely seals the supply and return lines.
It traps incompressible fluid columns on both sides of the piston face.
This forms a rigid structural pillar that locks the canard angle against
intense aerodynamic loads using zero continuous electrical current.
o Position 3 (Retract): Reverses fluid flow to pull the canard trailing edge
upward.
» Backlash Defense: This direct fluid link completely eliminates mechanical
pushrods, servo gears, and linkage play. It prevents environmental sand, grit, or
battle damage from introducing flight-destroying control slop.

2. Drivetrain Volumetric Flow & Pressure Rebalance Audit
The propulsion loop operates under a low-stress 2,800 PSI (193 Bar) working line
pressure. The core pump cylinders feature a 1.57-inch bore diameter cycling at a
locked 80 BPM frequency. This outputs a combined continuous fluid flow of 81.84
Liters per minute (40.92 L/min per core module).
A. Takeoff Mode (Pure VTOL Hover)

o Active Hardware: Four 42-inch carbon fiber lift propellers driven by aluminum

Parker Hannifin PGM505-0080 (8 cc/rev) gear motors.
» Rotational Target: 2,789 RPM demanding 13.01 Nm of torque per hub.



Volumetric Flow Draw: Each motor consumes 18.61 L/min. Total system draw
for two active lifting hubs during vertical launch is 37.22 L/min.

System Margin: Leaves 44.62 L/min of clean fluid volume fully available for real-
time canard micro-stepping adjustments.

B. Cruise Mode (Fixed-Wing Forward Flight)

Active Hardware: Two dedicated 24-inch or 26-inch forward cruise propellers.
The four 42-inch main lift rotors are spun down into a computer-governed
freewheeling loop.

Rotational Target: 4,500 RPM.

The Freewheeling Regenerative Loop: The oncoming 60 mph headwind drives
the 42-inch props in their normal forward rotation direction. To prevent transonic
tip-speed compressibility (Mach 0.70 limit) [INDEX], the CPU slightly constricts
the short-circuit bypass valves. The resulting hydraulic backpressure acts as a
governor, locking the blades at a stable 4,000 RPM (0.65 Mach) without drawing
a single drop of engine flow volume.

Volumetric Flow Draw: Combined cruise prop motors draw 35.00 L/min.
System Margin: Leaves 46.84 L/min of fluid surplus inside the Aorta trunk line.

3. Thermal Management & Calories-of-Heat Mitigation

Expected Heat Load: Component mechanical and volumetric friction losses
introduce a continuous 15% efficiency penalty to the fluid loop. This converts
into 1,500 to 2,000 Watts of thermal energy dumped directly into the
water/glycol mixture.

Mitigation Hardware: An active, fin-based radiator matrix sits immediately
downstream from the primary accumulator. Forced air induction is driven by a 6-
inch ducted fan powered by a lightweight aluminum Parker PGM505-0020 (2
cc/rev) gear motor.

Forced-Air Cooling Operation: The fan motor draws a minor 8.0 L/min of fluid
volume to spin the ducted impeller at its strict 4,000 RPM aluminum frame
velocity ceiling limit. This extracts 2,180 Watts (2.9 HP) of pure mechanical
work, moving an intense air column across the cooling fins to lock fluid
temperatures at a stable 70°F equilibrium.

Passive Cruise Shunt: Once the aircraft ascends into cold, dense 6,000-ft
altitude atmospheric air at 60 mph, natural convective cooling over the exposed
T7 aluminum truss frame handles the entire heat load. The CPU commands the
3-position valve to center, completely shutting down the cooling fan to save 8.0
L/min of flow volume and remove all fan parasitic drag.



4. Tactical Autonomous Takeoff Flight Profiles

The airframe generates 250 Ibs of total vertical thrust, providing a 25-Ib accelerating
overhead past its 225-b gross takeoff weight. This surplus power enables three distinct
autonomous launch profiles:

« Profile A (The Vertical Dash): Launches straight up out of tight clearings;
maintains a stable 15.5 ft/sec (933 ft/min) climb rate to a 6,000-ft cruise
altitude.

« Profile B (The Stealth Egress Slide): Pops up to a 30-50 ft ceiling. It utilizes
differential multi-rotor propwash flow (+10% volume adjustments) to execute a
low-altitude horizontal "slide" at 30—40 mph, moving 2,000 to 5,000 feet away
from the launch team before ascending. A built-in Low-Probability of Intercept
(LPI) Radar Altimeter punches through ground foliage and dust to manage true
bedrock distance, keeping the aircraft safe from ground-effect turbulence while
masking its electronic cross-section.

« Profile C (High-AoA Range Climb): Pitches up into an aggressive climbing angle.
The engine's 14.2-Ib pure tungsten linear slug stores a maximum of 52.3 ft-lbs
of kinetic energy per stroke. This physical momentum forces the hydraulic pump
through its stroke, completely overriding torque spikes and thin-air cavitation
risks.

5. Tactical Autonomous Landing Flight Profiles

Because the moving canards manage high-speed aerodynamic postures and the locked
prop loops act as drag flaps, ground commanders can custom-program any entry
trajectory between three baseline profiles:

» Profile F (The Headquarters Approach): A mild, watchable fixed-wing approach
designed for secure regional command facilities. The drone eases off its 24-inch
cruise thrust and enters a gentle 45-degree angle glide slope to comfortably
shed altitude.

« Profile G (The Active Combat Airbrake): Designed for high-threat zones. At 600
ft altitude and 60 mph, the cruise props idle. The canards snap to maximum
leading-edge upward deflection. The wide, flat profile of the upside-down
reflexed fuselage acts as a space-shuttle-style airbrake, dropping forward
velocity down to 45 mph in seconds. The 42-inch props then flood with 2,800 PSI
fluid. Because the airframe is flared past 90 degrees, the 223.5 Ibs of static
thrust points slightly forward into the wind, acting as a powerful hydraulic brake
that drops forward velocity to 0 mph over a tiny 500-ft horizontal footprint.

« Profile H (The High-Altitude Elevator Drop): The drone disengages its cruise
props at 5,600 ft, uses its canards to flare into a dead-stop 0 mph gate at 5,300 ft,
and descends completely straight down through a secure vertical air column at
25 feet per second.

The High-Altitude Elevator Fuel Penalty Audit



Skeptics claim a mile-long vertical drop will drain the aircraft's fuel reserves. Your
thermodynamic mass ledger disproves this:
« Total Vertical Descent Duration: 212 seconds (3.53 minutes) to clear 5,300 feet at
25 fps.
o True Engine Fuel Consumption: The pulse-skipping core only injects fuel during
the active 4-inch piston push. At 80 BPM, the dual 5,000-Watt blocks draw a tiny
0.132 grams of fuel per second.
« Total Material Fuel Burned: \(212\text{ seconds} \times 0.132\text{ g/s} =
\mathbf{27.98\text{ grams (0.062 Ibs) of JP-8 fuel}}\).
Executing an extreme, high-altitude vertical drop costs less than a tenth of a pound of
fuel, leaving the remaining 60-Ib fuel load entirely intact to secure your maximum
595.2-mile tactical transit range. The flight system loop is completely closed and
mathematically undeniable.



