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ABSTRACT

Gas engines are widely used in modern urban vehicles. It uses compressed or liquefied
natural, industrial and synthetic gases. The basic scheme of the gas supply system, the
order of operation and requirements to them, and the advantages and disadvantages of
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Introduction

Gas engines are widely used in modern urban
vehicles. It uses compressed or liquefied
natural, industrial and synthetic gases.
Compressed and liquefied gases are stored in
special cylinders, which is why vehicles are
called gas cylinders. It is usually created based
on gas-powered engines produced in series
(mass) on liquid fuels. When a series (mass-
produced) engine is converted to gaseous fuel,
its main parts and components remain
unchanged. The main differences between the
gas-fired  modifications are the fuel
transmission system, the ignition and the
regulation of the combustible mixture [1-4].

Materials and methods

There are two ways to convert carburettor
engines to gaseous fuel. The first method is to
equip a regular carburettor engine with gas-
cylinder devices and create its gas
modification. In this case, the engine can run on
both gasoline and gas. At the same time, when
the engine reaches full power in gasoline, the
power in the gas decreases slightly. The second
method is to create a special gas engine from a
carburettor engine that reaches full power on
gaseous fuel [5-9]. The efficiency of these
engines is significantly improved due to the
increased compression ratio and the
installation of a gas mixer. There are two ways
to convert diesel engines to gaseous fuel. The
first method is to re-equip (turn) the diesel into
a spark-ignited gas engine. Therefore, the
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compression ratio in the cylinders will be
reduced to 8-9, and an ignition system and gas
cylinder devices will be installed. The second
method (gas diesel) involves running the
engine on diesel and gas at the same time. The
engine is equipped with a gas cylinder for the
transmission of small amounts of fuel. The gas
is passed through a mixer to the inlet pipe and
absorbed into the cylinders by mixing with air.
At the end of the compression stroke, the
cylinders are sprayed with diesel fuel, which
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acts as a spark. Its amount is 20 per cent of the
amount consumed in a typical diesel process.
This method does not require any major
changes to the engine design. The gas diesel
method is widely used for car engines. Both
methods are used for most stationary engines.
The operating cycle of a gas engine is almost no
different from the operating cycle of a gasoline
engine. A set of tools (equipment) installed in a
car to run an engine on gaseous fuel is called a
gas cylinder device.
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Figure 1. Schematic diagram of gas cylinder equipment
1 cylinder; 2 connecting fittings; 3 steel tubes; Consumption tap 4; Filling tap 5; Heater
6; 7 exhaust gas pipeline; 8 dosing washers; 9th main tap; 10-filter; 11-reducer; 12
connecting pipe with pipe; 13 inlet pipe; 14- throttle valve; Base 15; 16-sprayer; 17
carburetor-mixer; 18-nozzle; 19-salt processing tube; 20 low-pressure manometer; 21
high pressure manometer.

Gas cylinder devices are mainly divided into
two types: compressed and liquefied gases. The
peculiarity of the gas cylinder device is that the
gas flows in the cylinders under high pressure
in any case. Therefore, a reducer is installed in
the system, which allows reducing the gas
pressure. The schematic (basic) scheme of
liquefied gas cylinder equipment is shown in
Figure 1 below, and the schemes of its location
in cars are shown in Figure 2. Compressed gas
up to a pressure of 20 MPa is stored in five
steel cylinders (1) installed under the platform

with a capacity of 50 [ each, divided into two
groups (I and II) [10-17]. The cylinders are
connected by connecting fittings (2) and tubes
(3). They are equipped with compensators to
prevent the tubes (3) from breaking due to the
differentiation of the car frame. The discharge
valve (4) from the gas cylinders passes through
the heater (6) to the main valve (9), then
through the filter (10) and passes to the
reducer (11). In the gearbox, the gas pressure
is reduced to atmospheric pressure.
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Figure 2. Scheme of placement of gas equipment in the car.

1 - ventilation duct; 2 - airtight box; 3 - armature; 4, 11 - tees; 5 - mixer; 6 - dispenser; 7
- control unit; 8 - solenoid gas valve with filter; 9 - reducer evaporator; 10 - solenoid
petrol valves; 12 - salon heater; 13 - heater coil; 14- high pressure pipeline; 15 -
duralumin cylinder; 16 - ejectors; 17 - transition pipe; 18 - Filling device.

Due to the sudden drop (expansion) of the gas
pressure, if it is wet, freezing can cause the
system to malfunction. Therefore, the gas is
passed through the heater (6). The heat of the
gases used to heat the gas is used (7, 8). When
the engine is not running, the reducer closes
the gas line. In a running engine, the gas passes
through a nozzle (18) to the carburettor-mixer
(17) and mixes with air to form a gas-air
mixture. In salt operation, the gas is introduced
directly into the bottom of the throttle through
a tube (19). Using a high-pressure manometer
(21), the gas pressure in the cylinders and the
amount proportional to it are monitored. Using
a low-pressure manometer (20), the operation
of the reducer is monitored. Both manometers
are also mounted on the instrument panel in
the cab. The cylinders are filled with gas
through the valve (5). The device shown in the
picture is universal, thanks to the fuel system
in reserve, which allows you to work normally

on gasoline, as a precaution. In liquefied gas
appliances, the vaporization of the gas takes
place in a special heat exchanger, ie an
evaporator. The specificity of a liquefied gas
device is that the operating pressure does not
depend on the amount of gas in the cylinder,
but on the component composition of the
mixture and the ambient temperature to
determine the amount of liquefied gas in the
cylinder, unlike a compressed gas device. A
liquefied gas appliance requires a special level
indicator. The liquefied gas is stored under a
platform and is stored in a 225-litre cylinder
20, which is attached to the left side of the
frame. Ventilation valves are installed on the
front wall of the cylinder, through which the
gas passes from the cylinder tip (flange) to the
19-speed valve 18. The gas is drawn from the
liquid phase through the overflow valve
installed above [18-26].
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Figure 3. Scheme of the liquefied gas supply system of the car
1 - ventilation duct; 2 - airtight box; 3 - armature; 4, 11 - tees; 5 - mixer; 6 - dispenser; 7 -
control unit; 8 - solenoid gas valve with filter; 9 - reducer evaporator; 10 - solenoid
petrol valves; 12 - salon heater; 13 - heater coil; 14- high pressure pipeline; 15 -
duralumin cylinder; 16 - ejectors; 17 - transition pipe; 18 - Filling device.

From the flange (flange) (19) the gas passes
through the tubes (16, 17) to the solenoid valve
(15). When the ignition is switched on, the gas
is routed through a high-pressure hose (12) to
the evaporator (13) mounted on the engine
inlet manifold (1). The gas from the evaporator
(13) enters the two-stage reducer (8) and
reduces the pressure. A filter (9) is installed
before the first stage of the gearbox. From the
second stage of the gearbox, the gas passes to
the dosing-economizer device and from there is
sent the required amount of gas to the mixer
(7) in accordance with the operating mode of
the engine. The engine starting system includes
a solenoid actuating valve (10) with hoses,
hoses and valve shut-off valves. When the cold
engine ignition start valve is connected, the gas
passes from the first stage of the reducer
through the pressurized tube (2) to the mixing
system. The operation of the supply system is
monitored by a manometer mounted on the
driver's cab. After the first stage of the gearbox,
the gas pressure should be 0.12-0.15 MPa [29-
36]. The function of the gas reducer is to reduce
the pressure of the gas entering (passing) from
the cylinder to the engine, automatically

adjusting (changing) the amount of gas
supplied to the mixer in accordance with the
operating modes of the engine and instantly
disconnecting the gas line when the engine
stops. From a design point of view, automotive
gas reducers are two-stage automatic pressure
regulators of various sizes, consisting of a
dosing device, reducing devices and a
pneumatic-driven economizer.

Results

The high-pressure reducer is designed to
reduce the pressure of the compressed gas
from 20 to 0.9-1.15 MPa. The decrease in gas
pressure in the gearbox is caused by its
expansion during the transition from the gap
between the valve and the seat to the low-
pressure chamber. The compressed gas enters
the high-pressure cavity through a nozzle. The
flap opens under the influence of the pressing
spring force. This force is transmitted to the
valve through the diaphragm and the impeller
until it is balanced by the gas pressure under
the diaphragm. Once the forces are balanced,
the valve closes under the action of a spring.
The reducer automatically maintains the
working pressure. If the pressure is less than
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0.45 MPa, the reducer valve will open
continuously and the control light in the
driver's cab will illuminate. If for some reason,
the working pressure exceeds 1.7 MPa, the
safety valve is activated. A gas heater is
necessary to preheat the gas, especially in
winter. Without a heater, the carbon dioxide
and moisture in the gas can freeze in a high-
pressure reducer. The heater's short inlet pipe
is connected to the receiving pipe on the left
side of the noise suppressor by means of a
flexible metal branch. the liquefied gases are
released into the atmosphere through a short
exhaust pipe from the heater. The gas enters
the solenoid valve filter from the reducer at a
pressure of 0.9-1.15 MPa. The filter housing
consists of a solenoid valve, a damp filter
element, a cap, and inlet and outlet nozzles.
When the ignition system is disconnected, the
solenoid valve is closed under the action of the
spring and does not transfer the gas to the low-
pressure reducer. When the ignition system is
connected, the valve opens and the gas cleared
of mechanical impurities enters the low-
pressure reducer and then the mixer and
carburettor. When the filter cap is mounted on
the housing, it is sealed with a rubber ring. A
low-pressure gas reducer is a diaphragm-type
unit that transmits power from the diaphragm
to the valve by means of levers, automatically
adjusting the pressure in two stages. The main

function of the reducer is to reduce the
pressure of the gases entering the mixer. In
addition to adjusting the pressure in the
gearbox, the amount of fuel required for
different operating modes of the engine is
automatically adjusted wusing a dosing-
economizer device. At the outlet of the gearbox
when the engine is not running, there is a
membrane-spring-type discharge device
connected to the inlet pipe of the engine to
ensure overpressure of the gas and more
reliable closing of the gas main. The gearbox
has two stages, each of which has an
adjustment valve, a flat membrane made of
rubber tissue, a spring and a lever connecting
the diaphragm to the valve. The supply gasoline
system is different from the carburettor and
mechanical sprayers. As an example, consider a
multi-point mixture spraying system. A
schematic diagram of the structure and
principle of operation of the system is shown in
Figure 4. The preparation of the mixture and its
transfer to the injector system is controlled by
an onboard computer system. The amount of
fuel sprayed by the injector (injector) (21)
enters the onboard computer called the
electronic block controller (EBC) 7. The fuel
comes from the fuel tank (5) to the inlet pipe
through the filter (4) using a gas pump (3). The
voltage at the gas pump is taken from the
ignition switch via switch (1) and relay (2).
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Figure 4. Schematic of a multi-point spray system
1 - "Gasoline-Gas" connector; 2 - fuel pump relay; 3 - gasoline pump; 4 - fuel filter; 5 - gas
tank; 6 - pressure regulator; 7 - EBC; 8 - injector relay; 9 - air filter housing; 10 - valves;
11 - power lock; 12 - electronic block; 13 - dispenser; 14 - low pressure reducer; 15 -
solenoid valve-filter; 16 - temperature sensor; 17 - gas mixer; 18 - valves; 19 - sensor; 20
- lambda-probe; 21 - gasoline injectors; 22 - sensor; 23 - throttle valve; 24 - electric
motor; 25 - air flow meter.

The fuel is injected into the inlet pipes using its
injectors 21, with the electrical circuit
connected to the EBC. The signal from the EBC
changes the amount of fuel in the engine
combustion chamber. The driver controls the
engine operation by changing the position of
the throttle valve 23 installed in front of the
inlet manifold. The air transfer control is
served by a salt walk valve 18. The valve
operates on the EBC signal. Information on the
amount of air entering the engine and the
condition of the crankshaft and distribution
shafts, engine temperature, detonation, etc. are
obtained through sensors installed in the EBB.
The main components of the catalytic
neutralizer harmful emissions installed in the
exhaust tract are the ratios of the amount of
CO, CH, NOx between fuel and air (1: 14.7 for
gasoline and air; 1: 16.1 for propane-butane
and gas). 1: 17.2 ratios) quickly normalizes.
The oxygen sensor used is also called a lambda
probe. The amount of unburned oxygen in the
continuous combustion chamber is indirectly

expressed by indicator 1. The nozzle injects the
required amount of mixture into the
combustion chamber, with a coefficient of 1 or
slightly lower. Thus the efficient operation of
the catalytic neutralizer is ensured. Currently,
there are many principles and design schemes
of the injection system, which are selected
based on the design, structure and other
technical and economic characteristics of car
engines.
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