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Abstract

The article analyzes the impact of the gases produced by the ship's power plants on the environment
and identifies measures to eliminate them.
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Introduction

Currently, planning activities are being carried out among the Caspian states in order to preserve
the environment of the Caspian Sea. According to the International Conventions on the Protection
of the Caspian Sea's Air Environment from Toxic Gases and Marine Biodiversity, the discharge of
waste into the sea by marine vehicles operating in the Caspian Sea or their technical facilities and the
effect of released gas concentrations on the environment is greater. Thus, the environmental problems
caused by fuel wastes or sewage emissions and gas wastes produced by technical facilities are one of
the environmental problems.

Purpose: To create a system against the impact of toxic fumes from the exhaust gases of power
plants operating in the Caspian Sea on the biodiversity of the Caspian Sea and on the life of living
creatures. Also, developing a fuel consumption control system that powers the ship's power plants.

Let's take a look at our analysis of the toxic gas concentrations produced by the ship's energetic
equipment. The ship's main engine consists of diesel and gas turbine engines. For ships, engines are
more widely used due to their economy and convenience. Diesel engines are divided into several
classes according to the frequency of rotation: small rotation from 50 to 350 rpm, medium rotation
from 350 to 750 rpm, large rotation from 750 to 2500 rpm. Small-speed diesels are driven by the
propeller, medium-speed diesels provide power to the propeller through a gear transmission (gear)
or hydraulic transmission, and large-speed diesels use a gear transmission or power transmission
through an electric motor on the propeller (ITaxomos, 2007; Tonmua, Cu3six, 2006).

Fuel system - serves as a fuel supply to the main and auxiliary engines. It also serves as a
shore-side fueling system and pumps it to other ships. The fuel system includes: fuel tanks, intake
and exhaust tanks, pumps, filters for cleanliness, separators (for cleaning water and mechanical
impurities), homogenizers, heaters, pipelines with control and measuring devices. In addition, a fuel
cooling system is also installed in the ship's energetic equipment. This system helps to maintain the
fuel at a certain temperature. Most refrigeration systems are considered complex two-circuit systems.

* Bashimov M. e-mail: tgmhdi2010@gmail.com
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The first circuit units of the closed circulation circuit keep the engine parts and components in normal
condition by cooling them when the temperature exceeds 50 degrees. The system includes an air
handler for compressed gas, compressors, main release and reduction valves, and air flow through
check-and-measurement equipment. Air pressure can vary from 0.3-0.5 to 3.0-7.5 MPa. Thus, this
system is used to ensure smooth operation of the engine starting, operation of pneumatic devices and
structures, as well as control-measuring devices and the ship's energetic equipment, which maintain
a high level of operational efficiency and safety.

The kinds of transports
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Figure 1. Amount of air pollution by car type

Today, 80% of exhaust gases from ship energetic equipment are NO, and It is similar to SO.,.
Therefore, it is one of the main problems to reduce the fumes produced by the exhaust gases of ship
diesels and to reduce the exhaust gases and to preserve ecological cleanliness.

The maximum temperature in diesel engines is 1727°C. However, with the formation of nitrogen
oxides in a diesel engine, the nominal temperature reaches 2227°C. Nitrogen oxides are caused by the
presence of nitrogen in the fuel. Among all types of transport in the world, marine transport accounts
for the largest percentage of air pollution.

State-of-the-art methods of measuring parameters of toxic substances and emissions of exhaust
gases of ship energetic equipment.

There are several modern methods of measuring parameters of toxic substances and emissions of
exhaust gases of ship's energetic equipment (bamrypos, 2007). They are:

— Optical method;

— Filtration method;

— Bacteriological method;

— Gas analyzer;

— Infrared analysis method;

— Chromatographic method;

— Spectrometer method;
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— Automatic control method.

These methods are used together or separately depending on the specific requirements and
operational conditions of the ship's energetic equipment. According to the principle of operation, they
are are divided 2 main groups as smoke detectors and smoke density indicator.

It is important to control the toxic and smoky gases produced by the ship's energetic equipment
in order to reduce the environmental damage and maintain the necessary conditions for increasing
ecological safety.

The main parameters required to control emissions from the ship's energetic equipment are:

— Nitrogen oxides (NO): one of the main environmental pollutants emitted by burning fuel. It
can cause a variety of environmental problems, including acidic emissions and black soot.

— Sulfur oxides (SO,): a byproduct of burning fuel, can cause serious environmental and health
problems.

— Carbon dioxide (CO,): This is a major greenhouse gas that contributes to climate change and
must be controlled to eliminate it.

— Smoke: the removal of black smoke from incomplete combustion of fuel is important not only
for the environment, but also for the performance of energy facilities”.

Today, there are several options for measuri ng and controlling the emissions of shipboard
energetic equipment:

— Gas analyzers are devices that measure and detect various types of gas concentrations in the
exhaust gases of the ship's energetic equipment. This type of device is more distinguished by its
precise, accurate measurement of gas concentration in a short period of time according to demand
(Figure 2).

Figure 2. GT3000 toxic gas analyser

— Optical Smoke Meters: This measures the amount of smoke color. It is also possible to
determine the level of developed gas.

— Combined systems: consisting of several different types of meters and analyzers, this is a
developed system for complete and accurate control of the composition of extracted gas™.

* http://www.rusnauka.com

*k https://www.det-tronics.com
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Table

Main technical specification of GT3000 toxic gas analyzer

Measured gases and Hydrogen sulfide (H,S) 0 - 20 ppm (0 - 28 mg/m®); 0 - 50 ppm (0 - 70 mg/m’);
measurement range 0 - 100 ppm (0 - 141 mg/m’). Ammonia (NH,) 0 - 100 ppm (0 - 70 mg/m’).
Oxygen (O,) 0 - 25% ab. d. Carbon dioxide (CO) 0 - 100 ppm (0 - 116 mg/m®);
0 - 500 ppm (0 - 582 mg/m’) Sulfur dioxide (SO,) 0 - 20 ppm (0 - 53 mg/m?);

0 - 100 ppm (0 - 266 mg/m’). Chlorine (CL)) 0 - 10 ppm (0 - 29 mg/m’). Nitrous
oxide (NO,) 0 - 20 ppm.

Opportunities Gas signal transmitters UD10 or UD20 manufactured by Det-Tronics
Heating time, max. 150 sec

Supply 24 V. direct current (DC) (nominal); from 12 to 30 DC (range).
Power consumption 0.8 V (maximum at 30 V voltage)

Output current signal 4 to 20 mA (scale range); 3.8 mA (calibration mode); < 3.6 mA (fault)

Currently, among the gas analyzers, the GT3000 toxic gas detector (heat meter) manufactured
by Det-Tronics is the leader. This detector is specially designed for its reliability and efficiency
in monitoring toxic gases. The GT3000 gas detector is designed to detect hydrogen sulfide (H,S),
hydrogen (H,), oxygen (O,), carbon monoxide (CO), nitrogen dioxide (NO,), ammonia (NH,),
chlorine (C1,) and sulfur dioxide (It helps to find different concentrations such as SO,)".

Thus, by installing the GT3000 toxic gas analyzer in the energy facilities of commercial, tanker
and military ships operating in the Caspian sea region of Turkmenistan, it will greatly contribute
to eliminating the damage to the environment of the Caspian sea through the developed toxic gas
operations.
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