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Hydrocurrent™ Organic Rankine Cycle
(ORC) Module 125EJW

The Heat-to-Power Solution for Marine Engine
Jacket Water (EJW)
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The Hydrocurrent™ Organic Rankine Cycle (ORC) 125EJW is designed to capture the heat from marine
engine jacket water and convert it to electricity for shipboard consumption. The system can recover heat
with temperatures as low as 80°C to produce up to 125 kWe of clean power and still leave enough heat

in the jacket water for the fresh water maker.

How Hydrocurrent™ Works

The Organic Rankine Cycle (ORC) is a heat recovery process that converts thermal energy into mechanical power:

» Organic working fluid is pumped through an evaporator, exposing it to the heat source.
» Heat converts the fluid into a superheated vapor due to its low boiling point.

» Hot vapor is expanded across the Carefree™ IPM to produce electric power.

» Warm vapor exits the IPM, enters the condenser and is cooled back to a liquid.

» Cold liquid goes through the evaporator to repeat the closed loop cycle.
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Carefree™ Integrated Power Module (IPM)
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What Makes Hydrocurrent™ Superior

» Turbine Expander - More efficient than positive displacement (screw or scroll expander)

» High-speed Permanent Magnet Generator - Highly efficient, compact and reliable

» Magnetic Bearings - No friction, no lubrication, no maintenance for increased reliability

» Program Logic Controller (PLC) - Real time optimization for all heat source and cooling source
temperature and flow variations

» Power Electronics - Real time ship grid interconnectivity with clean, reliable power

The Optimal Heat-to-Power Solution for Marine Vessels

Calnetix Technologies’ Hydrocurrent™ ORC 125EJW module pays for itself in a very short time by turning existing,
unused heat from the jacket water of marine engines into electric power, otherwise produced by bunker-fuel-powered

gensets (125kW of power generated for 6,600 hours per year equates to a fuel savings of 200 tons per year).
The Hydrocurrent™ system has been designed specifically for marine use with the following attributes:

» Easy to retrofit » Sea water cooling for the condenser
» No interference with ship operation at any time » Heat reserve to make fresh water on board
» No operator assistance necessary- system turns on and » Designed under NK and Lloyds guidelines
off automatically based on the heat source properties » Designed for static and dynamic angles of inclination for
» Minimal maintenance extreme sea conditions
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Our Proven Expertise
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Calnetix specializes in high-performance, high-speed motor generators and best-in-class advanced control systems
and magnetic bearings for original equipment manufacturers. Since 2005, the company has been working together with
Mitsubishi Heavy Industries Marine Machinery and Engine Company to improve the energy efficiency of marine vessels
without impacting vessel operation or performance through highly efficient and cost-effective pressure and heat
recovery systems. These systems enable the vessels to get more energy from less fuel, thus reducing operating costs,
as well as help meet international maritime environmental regulations. The products have a long lifespan, require no
major engine modification, require minimal maintenance and are extremely reliable. Existing MHI-MME products with
integrated Calnetix technologies include the MET Hybrid Turbocharger and the Electric Assist MET Turbocharger.
Future Calnetix products include the Hydrocurrent™ ORC Module 125EEX for engine exhaust recovery and the
Hydrocurrent™ ORC Module 125ESA for engine scavenge air recovery.
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