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One of the reasons for the insufficient reliability of the fuel supply system
(FSS) is fuel contamination, which contributes to the formation of resinous deposits
and carbon deposits on the injectors, leading to valve needle sticking and disruption
of normal engine operation. It is known that the average operating time of coarse and
fine filters is 25,000 km, while the manufacturer recommends changing the filters
after 15,000 to 20,000 km, i.e., 75...90% of the time the car is operated in extreme
conditions. At oil depots and gas stations, contaminants get into the fuel from railroad
and truck tanks. In addition, corrosion products of tanks, pipelines and other fittings,
wear and tear products of pumping equipment, atmospheric dust and moisture,
oxidation and compaction products of unstable hydrocarbons in fuel get into the fuel.

Heavy contamination is observed in vehicle tanks, reaching 10...40 g/t under
normal operating conditions and 200...400 g/t in particularly dusty regions. The
particle size is mostly 10-40 microns.

The main components of pollution are organic substances soluble in fuel, water
and mineral compounds. Resins, some polymers, products of fuel interaction with
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microorganisms and other organic substances that contaminate fuel have high
viscosity and stickiness. In fuel, solid particles are usually in a dispersed state,
sometimes colloidal. Over time, the particles enlarge and precipitate. If the fuel is
contaminated, its pumping and stability deteriorate, and its tendency to form deposits
and precipitates increases.

Fuel contamination in the course of vehicle operation causes a deterioration in
the technical condition of the following elements of the fuel supply system of an
electronically controlled engine

- coarse and fine filters (rupture of the filter element, contamination, etc.)

- gasoline pump (jammed rollers, clogging and contamination of the check
valve, etc;)

- ramp (tarring);

- pressure regulator (leakage of the valve),

- injector (filter clogging, nozzle wear and clogging, changes in the time of
opening and closing of the valve needle up to its complete jamming, etc.)

Contamination of the fuel injection system leads to a decrease in engine power
and responsiveness, detonation knocks when the car is accelerating, unstable engine
operation in all modes, difficulty starting the engine, increased fuel consumption,
etc., which implies significant costs for eliminating failures.

One of the main ways to eliminate and prevent the above causes is to flush the
fuel supply system.

One of the reasons for the insufficient operational reliability of the fuel supply
system is the widespread use of detergents and methods of flushing the fuel injection
system with the addition of a detergent additive to the fuel tank. Typically, a
200...500 ml bottle of additive is designed for 40...80 liters of gasoline. Flushing by
this method gives a positive result because almost all components of the fuel system
are subject to flushing: gas tank, fuel pump, gasoline lines, fuel ramp, pressure
regulator, injectors. In particular, in the practice of the service, there have been cases
of restoring the normal operation of a gasoline pump that began to “jam” due to
significant resinous deposits in the working chamber. However, it should be noted
that dirt and deposits washed off the walls of the gas tank, gasoline line, and coarse
filter can further clog the fine filter and injector. This suggests that gasoline additive
cleaning is not very effective in the case of heavily fouled fuel injectors and should
be considered as a means of cleaning injectors when the system's residual elements
are clean. To avoid contamination of injectors during flushing, manufacturers of
detergent additives recommend repeating the flushing procedure every 2...4 thousand
kilometers. When flushing the injectors without dismantling them, the intake valve
stems and combustion chamber are also cleaned of soot. Such a useful feature of
flushing on an engine with significant of cylinder-piston group wear can lead to a
decrease in compression by burning off carbon deposits in the piston grooves. There
are cases when the engine does not start at all after flushing the injectors.

Another way to wash the injectors without dismantling them from the engine is
washing with the use of special installations for supplying cleaning fluid to the fuel
ramp. When working with such installations, the gas tank, fuel pump, and fuel lines
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are excluded from the flushing process. There are single- and double-circuit systems.
In a single-circuit system, the washing fluid is supplied only to the fuel ramp, while
double-circuit systems include a return line from the ramp. The advantage of a dual-
circuit system is the ability to flush the fuel ramp and pressure regulator. This is
achieved by pumping the cleaning solution through the fuel ramp from the fuel
injection fitting to the return fuel line fitting without opening the injectors until the
injector cleaning process begins. For heavily contaminated fuel systems, the use of a
single-circuit system can cause clogging of the injectors with dirt peeled off the walls
of the fuel ramp, which will require further washing of the injectors with their
removal from the engine, even replacement. Injectors are washed on both types of
washing units by starting the engine with the cleaning liquid and running it in
different modes. The fuel pressure in single-circuit installations is set by the
installation itself, and in dual-circuit installations by the standard pressure regulator.
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36ipauk Te3 momosiaein XII MikuapoaHOi HAyKOBO-TEXHIYHOI KOH(EPEHIIiT
«KpamapoBcbki yutaHHs» 3 Harogu 118-1 piuHuUI Bix THS HapOKEHHS JOKTOpPa
TEeXHIYHUX HayK, mpodecopa, Binenpesuaenta YACI'H Kpamaposa Bomomumupa
Caposuua (1906-1987) 20-21 mrot. 2025 p., m. Kuis / MOH VYkpainu, Harionansuuii
yHIBEpCUTET OlopecypciB 1 nmpupogokopuctyBands Ykpainu. K.: BugaBauunii ueHtp
HVYBill Ykpainu, 2025. 662 c.

Proceeding of the XII International Scientific and Technical Conference
dedicated to the 118th anniversary of the birth of Doctor of Technical Sciences,
Professor, Vice President of the UAAS Kramarov Volodymyr Savovych (1906—
1987), February 20-21, 2025, Kyiv / MES of Ukraine, National University of Life
And Environmental Sciences of Ukraine. Kyiv: Publishing center of NULES of
Ukraine, 2025. 662 p.

B  30ipHuKy TmpeacraBiieHI Te3M  JIONOBIJIEH  HAYKOBO-TIEAAroriyHUX
MpaIliBHUKIB, HAYKOBUX CIIBpOOITHUKIB, acmipaHTiB Ta ctyaeHTiB HYBill Ykpainu,
MPOBITHUX BITYM3HSIHUX 1 3aKOPJIOHHUX BUIIUX HABUAJIIBHUX 3aKjIa/iB Ta HAyKOBHUX
YCTaHOB, B SIKUX PO3MJISIAAIOTHCS 3aBEPIICHI €Tanu po3poOoK.

The Proceedings presents abstracts of reports of scientific and pedagogical
workers, research staff, graduate students and students of the NULES of Ukraine,
leading domestic and foreign higher educational institutions and scientific
institutions, in which completed stages of development are considered.
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