Олександр Палаташ

(Ужгород, Україна)

HYDROGEN RHEOSTATIC BRAKING
Many diesel locomotives use rheostatic braking. During such braking, the

diesel locomotive’s traction motor switches to the mode power generator, the

electricity generated by the traction motor is transferred to the rheostat, where it is

converted into the heat and the traction motor stops.

The principle of operation of a rheostatic braking is based on the conversion of electrical energy into thermal energy. A rheostatic braking consists of two main

components: a brake rheostat and a control system. The brake rheostat is a set of

resistors that can be connected to the motor circuit to create energy losses and slow

down the motor. The control system is designed to change the resistance of the

rheostat and, therefore, the intensity of braking. While adding resistors to the

circuit, a large current will appear in the armature winding closed circuit under the

action of the electromotive force, which will create a braking torque in the motor

directed against rotation, as a result of which the motor will stop. With this method

of electric braking, electricity is dissipated into heat [1].

I am developing a system that will save fuel during such braking. I need to

connect a device such as an electrolyzer to the resistor circuit. The electricity

generated by the traction motors will be directed to the electrolyzer and resistors.

An electrolyzer is a device in which water is electrolyzed.

Water electrolysis is the use of electricity to split water into oxygen (O2) and

hydrogen (H2) by electrolysis.

The hydrogen gas released in this way can be used as hydrogen fuel, but it

should be stored separately from oxygen, as the mixture will be extremely

explosive.

The ČME3 diesel locomotive is a shunting locomotive with an axle formula

3O-3O was manufactured in Czechoslovakia. There were manufactured 6026 locomotives in 1963-1988.
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The weight of the ČME3T diesel locomotive is 123 tons, rated power is 1350

hp and top speed is similar to the ČME3 diesel locomotive. The positive test

results of the first prototypes became the basis for the production of a pilot batch of

20 ČME3T locomotives in 1985. Afterwards, large-scale production of this

modification had begun. A total of 1167 ČME3T locomotives are currently in

operation on the railways of the former USSR.

 Externally, the ČME3T does not differ from the standard ČME3, except for

the equipment of a rheostat brake on the roof (No. 5070-5089) or a small square

protrusion on the rear hood (brake rheostat exhaust), as well as compartments with

a battery moved from the rear hood to the sides of the fuel tank [2].

It is in this box that it is possible to install an electrolyzer from which hydrogen will be supplied to the engine through pipes on the roof of the locomotive to save fuel.
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This figure shows a ČME3T with such a system. Thus, the modernized

ČME3T will create hydrogen during braking, which will then be used in the

engine, while saving diesel.

The 2TE116 (2-section diesel locomotive with electric transmission, type 116) diesel locomotive is a freight mainline diesel locomotive manufactured in the

USSR, then in Ukraine at the Luhansk Locomotive Plant.
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A similar modification can be applied to this type of locomotive.

TEP70 is Electric Transmission Diesel Locomotive, Passenger, developed in the

1970s. This passenger diesel locomotive has been produced in the USSR

since 1973 at the Kolomna plant.

The TEP70 is equipped with rheostatic braking, so it can also be modernized

with a similar project [3].
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Using this method with a two-tire machine

A two-machine unit is a diesel locomotive auxiliary and exciter generator

assembled in a common housing. The anchors of the auxiliary and exciter

generator are mounted on a common shaft, the frames are bolted together. The

exciter powers the independent excitation winding of the traction generator, the

auxiliary generator is designed to power the locomotive’s auxiliary circuits and

charge the battery. The auxiliary generator is designed to supply electric current to

the independent excitation windings of the exciter and tachogenerators, control and

lighting circuits, auxiliary electric motors and charge the battery.

On the railroad, there are times when the engine is in neutral, and the traction

generator does not produce current for the traction motor. At such moments, you

can start an auxiliary generator, which will produce current at the expense of the

engine. This current can be directed to the electrolyzer, and then the same thing

will happen as in the case of rheostatic braking.

This method will also be very useful in cold regions. At low temperatures, you cannot turn off the engine of a diesel locomotive if it is going to travel in a few

hours, if you turn off the engine, the locomotive will not start when you need to

move. To prevent this from happening, the locomotive idles, which consumes a lot

of fuel. But it is possible to generate electricity by running the engine and

supplying this electricity to the electrolyzer, the same saving fuel.
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This system  will save fuel during  braking . I need to connect a device such as an electrolyzer to the resistor circuit. The electricity generated by the traction motors will be directed to the electrolyzer and resistors. An electrolyzer is a device in which water is electrolyzed. Water electrolysis is the use of electricity to split water into oxygen (O2) and hydrogen (H2) by electrolysis. The hydrogen gas released in this way can be used as hydrogen fuel, but it should be stored separately from oxygen, as the mixture will be extremely explosive.

Conclusion

Thus, during such braking, the diesel  locomotive will save brake pad resource and create fuel for itself.This allows  to save money  on brake pad maintenance and will  save fuel. Moreover this brake can reduce emissions. In the future, I will develop this project.
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