Rotapower® Engines — Elaborate Verified Civilian Use Case Analysis

This document provides an expanded, detailed, and verification-focused analysis of civilian use cases
for Rotapower® rotary engines developed by RotaPower LLC. It consolidates information from official
RotaPower LLC technical materials, peer-reviewed or industry publications, and reputable third-party
coverage. This version is intended for investors, strategic partners, regulators, and engineering
stakeholders.

1. TECHNOLOGY OVERVIEW

Rotapower® engines are advanced rotary internal combustion engines distinguished by:

e Extremely high power-to-weight and power-to-volume ratios. Industry leading.

e Alow part count relative to piston engines (only 6 parts for Rotapower® engine). A single-rotor
Rotapower® engine has only 2 critical moving parts, compared to many more in piston engines,
reducing friction and complexity.

e Smooth operation with minimal to no vibration. Rotary design offers perfect radial balance and
inherently low vibration

e Multi-fuel capability includes gasoline, diesel, natural gas, biogas, ethanol, methanol, propane,
and hydrogen, ammonia, methane, cooking gas, jet fuel and many more.

e Compatibility with continuous-duty operation

e Proprietary seal system and wear-surface technology that increases the wear surface life to over
20,000 hours. Patented rotor cooling and unique oil injection lubrication systems help:

o Eliminate end-loading on bearings
o Reduce side thrust on the rotor
o Extend seal life to 20,000+ hours.

e Uses acharge-cooled rotor (unlike oil-cooled rotors in some traditional rotaries like Mazda),
which improves efficiency by eliminating many losses due to cooling oil acceleration.

e Charge-cooled design and roller bearings reduce friction losses compared to traditional rotary
designs, improving fuel economy and efficiency

e Hotrotor surfaces help prevent combustion quenching and improve combustion efficiency

e The Rotapower® engine delivers more than 1.5 to 2 HP per pound in high-performance
configurations with gasoline (3.3 HP per pound with ethanol and methanol), significantly
exceeding typical 2-stroke and 4-stroke piston engines.

e Power density also exceeds 100 HP per cubic foot, much higher than piston engines

e Specific Fuel Consumption (SFC) of <0.40 lb/HP-hr for when both stratified charge and direct
injection— competitive or better than most efficient piston engines.

e The Rotapower® engine design can significantly lower toxic emissions relative to piston engines
due to efficient combustion and lack of complex valve systems

e Modular design makes Engine configurations range from single to multiple rotors (up to 6 or
more), enabling scalable power outputs (e.g., 27 cc up to multi-liter equivalents) with significantly
less manufacturing costs

e Available models cover a wide range of horsepower: from small industrial (a few HP) up through
hundreds of HP in multi-rotor versions

2. ENGINE LIFE & 20,000-HOUR CONTEXT

The seal and wear-surface life of approximately 20,000 operating hours make Rotapower® engine the
most reliable and durable engine in the market. Important clarification:



The 20,000-hour figure applies to engineered seal and housing wear life, essentially making full-
engine Time Between Overhaul (TBO) significantly longer than piston engines.

Itis a design target derived from materials science, coatings, lubrication, and cooling architecture.
Continuous-duty, steady-state applications (e.g., generators) are the most relevant context for this

figure.
This distinction is critical for regulatory, warranty, and customer disclosures.

3. VERIFIED CIVILIAN USE CASES
3.1 EV RANGE EXTENDERS

Rotapower engines are well suited as onboard generators for electric vehicles due to:
e Compact packaging
e High power density
e Ability to operate at constant RPM for efficiency
e Reduced NVH compared to piston engines
Applications include passenger EVs, electric motorcycles, delivery vehicles, and specialty fleets.

3.2 PORTABLE & STATIONARY GENERATORS

Advantages include:
e Smaller footprint per kilowatt
e Lower vibration
e Simplified mechanical architecture
Use cases range from residential backup to industrial mobile power.

3.3 RENEWABLE MICROGRIDS & DISTRIBUTED ENERGY

Rotapower engines support dispatchable generation in:
e Renewable microgrid
e Remote orislanded grids
e Backup systems for solar and wind installations
Fuel flexibility enables use of locally available renewable fuels.

3.4 BIOGAS & CONTAMINATED-FUEL GENERATION

This is one of the most substantiated Rotapower use cases.
e Designed to tolerate hydrogen sulfide and siloxanes found in landfill and wastewater biogas
e Enables conversion of methane into electricity instead of flaring
e Longprojected seal life (~20,000 hours) aligns with continuous operation economics

This application is supported by independent waste-management industry coverage.

3.5 RECREATIONAL & PERSONAL MOBILITY

High power density makes Rotapower engines attractive for:
e ATVsandUTVs
e Snowmobiles



e Personal watercraft (like Jetski) and small and medium boats
e Scooters and motorcycles
Compared to two-stroke engines, emissions are significantly lower.

3.6 PUMPS, COMPRESSORS & INDUSTRIAL EQUIPMENT

Mechanical-drive applications benefit from:
e Continuous-duty capability
e Compactsize
e Reduced maintenance points
Examples include irrigation pumps, compressors, and industrial drives.

3.7 HYBRID VEHICLE AND AIRCRAFT APUs

Rotapower engines function effectively as auxiliary power units for:
e Hybrid buses
e Specialty vehicles
e Defense-adjacent civilian platforms
e Small, medium-sized and large aircrafts

3.8 EMERGING CIVILIAN AVIATION & UAVS

e Drones and UAVs
¢ Advanced Air Mobility prototypes
¢ High-endurance platforms
High power-to-weight and power-to-volume ratios are the primary drivers here.

4. STRATEGIC CIVILIAN MARKET POSITIONING

Rotapower engines occupy a unique position between:
e Traditional Piston engines
¢ Microturbines
e Fuelcells
They offer a pragmatic transition solution where electrification alone is insufficient.

5. CONCLUSION

Rotapower® engines present a versatile civilian power platform characterized by compactness, fuel
flexibility, and engineered longevity. The ~20,000-hour seal-life figure, when correctly contextualized,
strengthens the economic case for continuous-duty and renewable energy applications without
overstating operational guarantees.
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