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REFERENCE SYSTEM  ·  DISPOSABLE VARIANT
Disposable Aedes MD
Single-Use Autonomous Aerial Platform  ·  250mm 5-inch class
Executive Summary
The Disposable Aedes MD is a single-mission autonomous UAV optimized for one-way logistics, sensor deployment, and disaster response missions where airframe recovery is uneconomical or unsafe. Built on the 250mm 5-inch quadcopter class with a single-print PLA monocoque frame, the platform delivers 15–20 km of one-way range carrying up to 2 lb of payload at a fully-loaded unit cost of approximately $220.
The design treats non-recovery as a feature, not a compromise — releasing weight, complexity, and cost from every subsystem that exists only to support repeated flights. This produces a fundamentally different optimization curve from a multi-use platform, and a meaningfully lower cost-per-mission for the use cases it serves.
Mission Profile & Use Cases
Primary Missions
1. One-way aid delivery into disaster zones, denied-access regions, or remote terrain (medical supplies, blood, vaccines, water purification)
1. Sensor emplacement — atmospheric sampling in wildfires, hurricanes, or volcanic plumes; seismic sensor drops; environmental monitoring nodes
1. Communications relay deployment — drone flies to high vantage point, lands intact, becomes static mesh node
1. Search and rescue — radio beacon or supply drop into terrain inaccessible to ground teams
1. Disposable ISR for hurricane damage assessment, wildfire perimeter mapping, post-disaster infrastructure recon
Operational Envelope
	One-way cruise range
	15–20 km

	Payload capacity
	Up to 2 lb (900g)

	Cruise speed
	35–45 mph

	Endurance (cruise)
	25–30 min one-way

	Launch-to-deployment
	Under 60 seconds per unit

	Volume operations
	Single operator can launch 20+ units in sequence


Design Philosophy: Single-Use Optimization
Multi-use airframe design optimizes for durability, repairability, and fatigue life. Single-use design optimizes for unit cost and one-shot reliability. The Disposable Aedes MD inverts every multi-use priority where the inversion creates value:
1. Durability past one flight is unnecessary, freeing material choices toward cost over longevity (PLA over PETG-CF, 15% infill over 30%)
1. Crash-recovery is irrelevant — landing intact is a non-requirement except for the cargo
1. Redundancy is removed — a single point of failure is acceptable at this unit cost
1. FPV piloting is replaced with autonomous waypoint flight, eliminating video link hardware entirely
1. PID tuning and trim are pre-loaded; field calibration is minimized to GPS lock and control surface check
Non-Negotiable Engineering Standards
Some failure modes remain unacceptable regardless of mission lifetime. The following standards are retained from multi-use practice:
1. M3 fasteners on motor mounts. A motor shedding mid-flight is a public-safety failure mode regardless of airframe lifetime. Snap-fit and friction-fit motor mounts are excluded.
1. Positive-lock battery retention. A LiPo ejecting at cruise speed is a public-safety hazard.
1. Inline thermal cutoff on the LiPo pack. Prevents post-impact battery fires, particularly important for wildfire-adjacent operations.
1. Payload protection. The airframe is disposable; the cargo typically is not. Parachute deployment for cargo is standard equipment.
Full Specifications
	DESIGNATION
	DISPOSABLE AEDES MD

	Configuration
	Quadcopter, 250mm X-frame

	Mission profile
	Single-use, autonomous waypoint

	Frame architecture
	Single-print PLA monocoque, 15% infill

	Frame material cost
	Under $5

	Frame print time
	3–4 hours (consumer FDM, 200×200mm bed)

	Motors
	2207 brushless, 1750kv (cruise-optimized)

	Propellers
	5-inch tri-blade

	Battery
	4S 2200mAh LiPo (or LiHV equivalent)

	All-up weight (no payload)
	~520 g

	All-up weight (max payload)
	~1.4 kg

	Cruise speed
	35–45 mph

	One-way range
	15–20 km

	Endurance (cruise)
	25–30 min

	Payload interface
	Belly bay, servo-actuated release

	Flight controller
	F4-class, ArduPilot Auto mode

	Radio link
	ELRS 915 MHz (telemetry only, no FPV)

	GPS / compass
	M10-class with mast

	Build time per unit
	3–4 hours

	Total BOM (ex-payload)
	$180–220

	Required tools
	3D printer, soldering iron, screwdriver set

	Design status
	Reference specification — under production validation


Bill of Materials
Per-unit BOM for a complete Disposable Aedes MD platform, excluding payload. All components sourced from US-domestic suppliers where available.
	COMPONENT
	SPECIFICATION
	EST. COST

	Frame
	PLA filament, ~200g, 15% infill
	$4

	Hardware kit
	M3 bolts, nylock nuts, standoffs
	$5

	Motors (×4)
	2207 1750kv brushless
	$80

	Propellers (×8)
	5-inch tri-blade (4 + 4 spares)
	$8

	4-in-1 ESC
	35A BLHeli32 / AM32
	$25

	Flight controller
	Speedybee F405 mini or equivalent
	$30

	GPS / compass
	M10-class with mast
	$20

	Radio receiver
	ELRS 915 MHz
	$15

	Servo (payload release)
	9g micro servo
	$4

	Battery
	4S 2200mAh LiPo
	$25

	LiPo thermal fuse
	Inline thermal cutoff
	$2

	Wiring / connectors
	XT60, silicone wire, heat shrink
	$5

	TOTAL PER UNIT
	(excluding payload)
	~$223


Build Process
Total build time is 3–4 hours per unit for a network builder. The workflow is fully parallelizable — a 5-builder cell can sustain 8–10 units per day.
1. Frame print (parallel). Single PLA print on a consumer FDM printer. 3–4 hours per frame, but builders run multiple printers simultaneously.
1. Electronics sub-assembly. Solder motors to ESC, mount FC to ESC stack, integrate GPS and receiver. ~90 minutes per stack. This sub-assembly can be done in advance and stockpiled.
1. Frame integration. Mount motors to frame using M3 bolts. Install electronics stack. Mount GPS mast. Install payload release servo.
1. Flight controller configuration. Pre-loaded ArduPilot firmware with mission profile templates. Field operator sets waypoints; drone executes autonomously. No PID tuning required for cruise-only flight.
1. Pre-launch test. Power-on self-test, GPS lock, control surface check, payload retention check. Less than 5 minutes per unit.
Concept of Operations
Mission Planning
1. Operator defines GPS waypoint mission via ground control station (Mission Planner, QGroundControl)
1. Pre-loaded mission profiles for common scenarios: delivery, sensor drop, comms relay deployment, ISR pass
1. Multiple units can be queued for sequential or simultaneous launch from a single operator station
Launch & Execution
1. Hand or stand launch from any open area (5×5 m clearance sufficient)
1. Auto-takeoff to programmed cruise altitude
1. Autonomous waypoint navigation to drop point
1. Payload release via servo-actuated belly bay at programmed coordinates
1. Optional descent profile: parachute deployment for cargo, controlled glide to ground for airframe
1. Telemetry confirmed via ELRS link to ground station
Termination
1. Airframe remains at drop site for retrieval (where possible) or accepts loss
1. LiPo thermal cutoff prevents post-impact fire
1. Mission complete on payload-release confirmation
Cost Analysis
Unit Economics
	Per-unit BOM
	~$220

	Per-unit build labor
	3–4 hours at network rate

	All-in production cost (at scale)
	$300–400 per unit

	Cost per delivered mission
	$300–400 + payload


Comparable Mission Costs
	Helicopter aid sortie
	$5,000–20,000

	Zipline-class reusable network
	$15–30 per delivery (requires fixed infrastructure)

	Hand-carried delivery (dangerous areas)
	Indeterminate — human risk premium

	Disposable Aedes MD per-mission cost
	$300–400 + payload


When the Disposable Aedes MD is Economically Rational
1. Mission volume is low to moderate (insufficient to justify reusable network infrastructure)
1. Operating environment is dangerous, denied, or remote (recovery is impractical)
1. Time-to-deploy is critical (no fixed infrastructure setup required)
1. Cargo value justifies the per-mission cost (medical supplies, sensor packages, comms hardware)
Compliance & Limitations
Regulatory
1. Subject to FAA Part 107 commercial drone rules in the United States
1. Beyond Visual Line of Sight (BVLOS) operations require Part 107 waiver or Part 108 authorization
1. Autonomous operations are subject to airspace deconfliction requirements
1. International deployment subject to ITAR, EAR, and host-nation drone regulations
Non-Weaponization
1. Platform is designed for non-weaponized applications consistent with the Aedes Network Builder Agreement
1. Use for weapons delivery, weapons integration, or prohibited applications is not authorized
1. Payload module is restricted to authorized cargo types per Aedes Compliance Policy
1. Violations of the non-weaponization policy are referred to appropriate authorities
Operational Limits
1. Designed for VFR conditions; precipitation and high winds (>20 mph) significantly reduce range
1. Operating temperature: 0°C to 40°C ambient (PLA frame thermal envelope)
1. Maximum density altitude: 8,000 ft MSL
1. Single-use platform — recovery and re-flight are not supported design states
Design Status
Reference specification, version 1.0. Subject to refinement through production validation pilots. Final specifications will be confirmed following first-article inspection and flight test of network-built units.
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