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USE HYDRO-TURBO-ELECTRIC GENERATOR
FOR "GREEN" SHIPPING
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Abstract: Given the trend of transition of transport to electricity, the task is to study the ways
of rational transition of ships to electric propulsion. As this issue is easier to solve for small vessels,
for heavy-duty vessels to ensure the minimization of the use of petroleum products and the transition
to electric propulsion is an urgent scientific and technical task. Studies of hybrid types of ship
engines have been considered, but the use of petroleum products remains high. The question of
application is investigated in the work hydro-turbo-electric generator in ship designs, in order to
use a diesel engine only to start the ship. When applying hydro-turbo-electric generator, after the
start of rotation of the turbine blades, the vessel can move only on electric propulsion.
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Anomauia: Bpaxogylouu meHOeHyilo nepexooy mMpAaHcnopmy Ha eleKmpuuHy eHepeiro,
noCmae 3a80aHHs OOCTIONCEHHA ULTAXIB8 PAYIOHATLHO Nepexody MOPCbKUX CYOEeH HA eleKmpopyulii.
OcKinvKu 051 MAux cyoen ye NUManHsa GUPIULYEMbCa npocmiule, mo 0Jisl 6ENUKOBAHMANCHUX CYOEH
3abe3neuenus MIHIMI3ayil BUKOPUCMAHHA HADMONPOOYKMIE ma nepexio Ha eleKmpopyulii €
AKMyaibHUM HAYKOBO-MEXHIYHUM 3A80aHHAM. Pozensanymi 0ocniodcenus 2iopudHux munie pyuiis
CYOHA, OOHAK NPU YbOM) BUKOPUCAHHS HAGMONPOOYKMIE NPOO0BHCYE 3ANUUAMUCT BETUKUM. Y
pobomi 00Cni0NHCeHo NUMAHHA 3ACMOCYBAHHA 2i0pOmYypOOoeleKmpoeHepamopa 8 KOHCMPYKYiax
CYOeH, 3 Memow BUKOPUCMAHHSA OU3EIbHO20 O8USYHA Juuie 01 noyamky pyxy cyoua. Illpu
3acmocysanti eiopomypooenexmpozenepamopa, nicis noYamxy obepmaunts ronameti 2iopomypoiH,
CYOHO MOdICce PYXAMUCS BUKTIOYHO HA eNeKMPUYHOMY PYULIi.

Knwuosi cnoea: enexmpuune cyoHo, 2ibpuoHe cyOHO, CYOHOBA NOMYICHICMb, DPYUIINHI
cucmemu, 2iopomypooeneKmpo2eHepamop, eKoHOMisl Naiued

The ever-increasing amount of electronics in everyday life, such as
hybrid-electric and fully electric cars, and portable gadgets that are with us every day.
Electrification also takes place at sea, on merchant ships, offshore platforms and other
ships. The field of ship power plants has undergone significant changes and will
continue to change dynamically in the coming decades [1].

Floating vehicles on electric batteries began to be built back in the 19" century,
and before the era of the appearance of a compact gasoline engine, they even had
certain popularity. This was common on smaller ships. It is necessary to study the
rational transition of ships to electric power, since the use of diesel power on a ship



leads to harmful emissions into the atmosphere; the use of diesel power is a
significant risk.

Authors of work [2] to improve the energy efficiency of a diesel-electric hybrid
propulsion system, a control strategy suitable for ships with a hybrid electric
propulsion system has been proposed. By controlling the number of generators in the
network and the load capacity of one generator set, the fuel consumption of the
hybrid electric propulsion system can be reduced and the efficiency of the diesel
engine can be improved. In [3], attention is paid to environmental problems, in
particular, the reduction of greenhouse gas emissions.

In the study [4], variable speed motors are considered, which are powered by a
variable frequency drive that supplies power to the motors at a frequency
corresponding to the desired speed. Various applications of variable speed motors on
board ship are evaluated and design recommendations are presented.

The study [5] considered hybrid power systems with direct current distribution
for commercial marine vessels in order to meet the new stringent environmental
regulations and achieve better fuel economy. The system under study includes diesel
engines, synchronous generator-rectifiers, a bidirectional bridge converter, and a
lithium-ion battery bank as an energy storage device. To evaluate the potential fuel
savings provided by such a system, an online fuel consumption optimization strategy
was implemented. In [6—19] the issues of ship manoeuvring and safety of navigation
are considered.

Ecological electric shipping will become only when the energy for recharging
the batteries will be supplied from environmentally friendly sources, such as wind
turbines or hydro turbines.

The transition of ships to electricity can be done by installing a turbine in the
on-board flow channels, closer to the middle frame, and removing the drives through
an impermeable onboard partition, through a sealing seal inside the ship, where
electric generators are mounted in special enclosures. For maintenance and control of
the drive of a reducer of electric generators (Fig. 1) the inlets of the hydraulic
channels are protected by steel bars to prevent debris in the form of logs, bars and
debris in the water.

This problem is solved by the fact that when arranging in double sides of space
flowing hydrokinetic channels, the shape of powerful giant ejectors increases the flow
rate of flowing water jet, thereby increasing the pressure on the turbine blade,
increasing torque, which will increase electricity generation. Increasing the velocity
of the oncoming jet provides a vacuum produced by the ejector and brings the
vacuum through the channel to the outlet of the flowing onboard hydrokinetic
channels, closer to the water surface, at the waterline level of the vessel [20].

The material for the cones of the onboard ejectors is hard plastic. The Azipod
rotary propulsion system is used as the ship's propulsion system. The design of the
vessel's flow channels should have an angle of inclination from the waterline with an
inclination in the nose of 15-25° in order to reduce keel wobble and eliminate air
entrapment in the flow channels.
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Figure 1 — View from the board on the flow channel, where 1 is a turbine,
2 — flow channels, 3 — outlet, 4 — channel, 5 — steel lattice, 6 — waterline

Conclusions. A review of existing solutions to the transition of ships to electric
propulsion was conducted. Currently, the number of electric ships is much less than
diesel ones. However, maritime transport needs greening just as much as land
transport. The design hydro-turbo-electric generator of installation of the
hydroturbine in onboard flow channels, closer to a midline frame, and output of
drives through an impermeable onboard partition is offered. The scheme of the flow
channel with hydro turbines on board the vessel is presented. When using the
proposed design, diesel fuel is used only to start the movement of the vessel.
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