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FROM LEGACY EXPERTISE
TO NEXT-GEN SOLUTIONS FOR
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MACHINING MARINE AVIATION
COMPONENTS ENGINES

For over 30 years C.M.D. S.p.a. has been involved in
design, prototyping and development of engines and solutions
For aeronautical, marine and automotive fields.




FNM is the brand name of the marine engines designed and crafted by CMD Spa
since the early ‘80s.

We design and develop engines and solutions for emission free navigation, aiming
for an optimal balance between power, reliability, and the protection of the marine
environment.

Our priority is to preserve the marine ecosystem by adopting sustainable and
ecological practices, ensuring that future generations can enjoy a healthy marine
environment.
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The entire power range, from 40 HP up to 350 HP electronic turbo diesel engine,
is available for in/outboard and jet drive configuration
and any customizable application suitable for:
sailboats, sport fishing applications, pleasure boats and passenger boats.

Moreover, given the features above mentioned, some engine models
have also been conceived for military applications, USV and UUV.

All the marine engine range are homologated according to RCD2 2013/53/UE.
EPA Tier3 is under process.

13 HPE 30 HPE 42 HPE

Engine Model 13HPE Engine Model 30HPE Engine Model 42HPE
40-110HP @4000-4400rpm 180-270HP @3800-4100rpm 150-350HP @3800rpm
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The Blue Hybrid System (BHS) it is a mechatronic
marine propulsion system entirely conceived and
designed by CMD, applicable to all kind of engines
(old and above all new generation) that allow you
to navigate in all marine areas where respect for
the environment requires silence and zero
polluting emissions.

Thanks to the CMD technology, the electric
propulsion control takes place through the same
control commands of the endothermic propulsion,
displaying the operating parameters.

Today the Blue Hybrid System is the only system
capable to offer a total integration with any basic
propulsion engine.
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MARINE HYBRID ENGINES RANGE

HYBRID

All Range of FNM Hybrid powertrains represent an important revolution for the marine industry
allowing to navigate in protected areas, where silence and no emissions are required .

The whole hybrid power range, from 40 HP up to 350 HP
is available for in-board and in-outboard version and jet drive configuration
and any customizable application suitable for:
sailboats, sport fishing applications, pleasure boats and passenger boats.

Moreover, given the features above mentioned, some engine models
have also been conceived for military applications, USV and UUV.

o
13 HPE BHS 48Vdc 30 HPE BHS 96Vdc 42 HPE BHS 96Vdc
Engine Model 13HPE Engine Model 30HPE Engine Model 42HPE
.C.E. 40-110HP @ 4000-4400rpm 1.C.E. 180'27‘1”" @ 3800-4100rpm I.C.E. 150-350HP @ 3800rpm
E.M. 13,7kW @48V E.M. 25kW @2000 rpm @96V E.M. 25kW @2000 rpm @96V

I.C.E nternal! Combustion Engine
E.M Electric Motor FNM is @ C.M.D. Spo Trademark
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THE NEW FNM42HPE with BHS 120kW

A blend of Power, Efficiency, and Cutting-edge technology

At the heart of this advanced system lies the integration of
the FNM42Hp marine engine with BHS and an innovative Axial Flux Electric Motor,
one of the most high performing in its class. It delivers a power-to-weight ratio exceeding 5.1
kW/kg and 20.5 Nm/kg at 360 VdC, ensuring smooth, quiet, and highly efficient operation,
even in compact installations.
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Endothermic  Electric Hybrid

Key features
4+ Triple propulsion mode: thermal, electric, and hybrid

Peak power up to 310 kW (421 HP) in electric mode

+
+ Low noise and zero emissions in electric mode
-

Reduced fuel consumption and emissions at equal cruising speeds in hybrid mode
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Hybrid Applications
Few components, compact and pre-assembled, including calibration parameters for a specific boat.

ELECTRIC PANEL
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HYBRID

Designed for both traditional commercial marine and next-generation
underwater unmanned vessels (UUVs)

MANNED VESSELS UNMANNED VESSELS UNDERWATER [ UUVs

Use or disclosure of the information contained herein is subject to specific written approval from CMD.



Hybrid Marine Propulsion System for Unmanned Underwater Vessels

Dual-function hybrid propulsion and ultra-fast
surface power generation (when surfaced)

+ Intelligent energy management with seamless propulsion/generation
mode switching

*  Modular architecture for scalable power and easy platform integration
+ Designed for autonomous operation and remote diagnostics

* Ultra-low acoustic signature during submerged electric operation

+ High-efficiency energy conversion for extended mission endurance

*  Pressure-tolerant and corrosion-resistant electric components cooling
system designed for underwater harsh marine environments
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UUVs Application

The FNM Hybrid technology includes purpose built-in features designed for autonomous operation and
extended endurance of UUVs missions

REMOTE CONNECTION ULTRA FAST-CHARGE MODE

Ultra-fast high voltage surface power

Designed for autonomous operation
generation (400V / 800V) for battery

and remote health monitoring

recharge
MISSION CONTROL SPECIAL COOLING SYSTEM
Intelligent energy management for Pressure-tolerant electric components
seamless mode switching cooling system designed for

(electric / hybrid) underwater environments
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HYBRID OPERATION MODES

IMPLEMENTED BY HYBRID CONTROL UNIT (HCU)

Zero-emission
mode

)

The combustion engine is turned off and
propulsion is provided exclusively by the
electric motor via the battery.

Boost mode
W

The electric motor provides maximum energy
to facilitate the planing phase and reduce
consumption

Dieselelectric
mode

-

The thermal and electric motor work together.
The system calculates optimal RPM based on
the target Waypoint to maximize fuel economy

Hotel mode

&t

At anchor or in port, the batteries provide
service energy eliminating the need and
weight of auxiliary generators

Diesel mode

Propulsion is provided exclusively by the
combustion engine. The electric motor is only
used to recharge the batteries if necessary

Crossover
mode

I

A single combustion engine powers the two
electric motors to reduce consumption, noise
and vibrations



www.cmdengine.com

APU | Auxiliary Power Unit

A revolutionary, self-contained

hybrid power system.

» 185 kW maximum power

» 40 kW continuous power

» 130 kg mass

» 1.334 Wh/kg energy density (4h flight)

» Uses AVGas 100LL

Use or disclosure of the information contained herein is subject to specific written approval from CMD.



6 phases AC motor

starter/generator
ICE (Wankel type) Redundant Power

(2x 3-phases)

Electronics and AC inverter

Ground pre-flight

-— charge port

Onboard HCU,
4 BMS and FADEC

Quick dry-break
fluid couplings for

airframe integration

Ultracapacitor module for

power transitions

_ Integrated multi-fluid
Redundant High-Power

Thermal Management

Battery Modules

ALTT
S

Use or disclosure of the information contained herein is subject to specific written approval from CMD.
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Battery Systems

Battery modules, designed for new requirements from
the ground-up

Up to 10C continuous discharge rate

Designed to stop propagation of thermal runaway :

* Accordingto DO 311A, Category B requirements
*  Module Level Containment Protection
*  Thermal Runaway

e Venting

* According to DO 160G Environmental
. CAT R1, L, M shock and Vibe

e -40C to 60 C normal operating temperature
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Use or disclosure of the information contained herein is subject to specific written approval from CMD.
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BMS (Battery Management System) Platform
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Use or disclosure of the information contained herein is subject to specific written approval from CMD.



Thank You

CMD Headquarter CMD Plant

Via A. Pacinotti, 2 Nucleo Industriale "Valle di Vitalba”
81020 San Nicola La Strada (CE)- Italy 85020 Atella (PZ)-Italy

T+390823 424055 T+390972 715757

info@cmdengine.com

. o
www.cmdengine.com iNn ‘ f



https://it.linkedin.com/company/cmd-costruzioni-motori-diesel
https://www.facebook.com/CostruzioniMotoriDiesel
mailto:info@cmdengine.com
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