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1. The purpose of the work

The purpose of this work was to study the effectiveness and characteristics of the product «BPI» Group
to gasoline and diesel fuel in relation vpryskovomu gasoline engine.

The information obtained can be used to optimize the technology of the preparation, correction of their
compositions, as well as promotional and illustrative purposes in the preparation of publications of
various kinds.

Test

Test Based on the methodology for certification testing of drugs autochemistry developed jointly by the
St. Petersburg State Polytechnic University and the ELN «The Center of certification of energy
resources».

The procedure tests each of the products includes the following steps:

- Installation of the engine on the stand, short-term running;

- Basic pollution works through a specified time on the standard fuel contaminants at a fixed mode of
operation;

- Dismantling the cylinder head, re-weighting of spark plugs, intake and exhaust valves, determine the
mass of deposited sediment;

- Removal of the basic characteristics of the engine after the contamination;

- Enter a drug in a given amount of fuel;

- Deliver fuel from the fuel preparation biocatalysts «BPI» fixed mode, with periodic monitoring of
parameters for assessing the dynamics of the drug;

- Removal of the final performance engine;

- Dismantling the cylinder head, weight of candles, inlet and exhaust valves,

determine the mass of sediment after the treatment;

- Partial dismantling the engine, photographing parts after cleaning.
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Before the first test after standard contamination produced Initial partial disassembly of the
engine for photographing the contaminated surfaces of pistons and cylinder heads for
subsequent comparison with the state of these surfaces after cleaning.

Tests were conducted on the engine stand with the engine VAZ-2111 (vpryskovy). The engines
were installed on the stands of the type of brake «MS-VSETIN», equipped with measuring
equipment to monitor the basic parameters of the engine.

The test procedure petrol engine was carried out in accordance with the requirements of GOST
14846-81 «Automobile Engines. Methods of test bench ».

In the tests measured the following quantities:

Parameter error
Rotation speed crank, rpm -10,0
Torque, Nm -0,5
Fuel consumption, kg / h -0,01

Air consumption, kg / h -1%



Content CO - 3%
Content - 5%
Content NO, 0O2 -5%

Tests were conducted on petrol Al-92 «Slavneft» Production YarNPZ not containing detergent
additives. Preparation «BPI» in consultation with the customer was introduced in the following
concentrations:

- Two pills in 60 liters of fuel - two refueling;

- One tablet in 60 liters of fuel - one filling.

After the tests were carried out physical-chemical analysis of samples of gasoline with the
contents of a single and a double concentration of the drug. To do this, images were prepared with the
introduction of a precise fuel quantities of powder «BPI», otmerennogo on the analytical balance at a
rate of 4 g and 8 g of powder to 60 liters of gasoline.

Measurement research octane number (GOST 8226) and the motor method (GOST 511), fractional
composition (GOST 2177), the density of fuel (GOST 51069).




Fig. 3. Dashboard stand. Caudalimetro de combustibl ey el gas.







3. Test results

3.1 Comparison of baseline and outcome characteristics of the engine at various stages of testing

Measurements of basic, intermediate and final characteristics of the engine were made on two
high-speed loading and external characteristics. Test results are summarized in Table 1-3.

The tables use the following designations:

n-speed crank the engine;

Less efficient torque; NE-effective power;

GT - hour fuel consumption;

ge - SFC;

e - the effective efficiency;

i - efficiency indicator;

- The coefficient of excess air;

CO - carbon monoxide content in exhaust gases from the engine of
CO2 - the carbon monoxide in the exhaust gases from the engine;

NOX - nitrogen oxide content in exhaust gases from the engine;

CH - the content of residual hydrocarbons in the exhaust gases from the engine.

External speed engine BA3-2111
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Table 1. External high-speed engine BA3-2111 while working on gasoline with different content of additives
«BPI»

) $ %&™ *

126 & #(




196 & '#(

!
190 & '#(
) $
%&™ *
$!
$
&' [
1% & '#(
$ ‘ $
I( I
190 & '#(
Tab. 2. Caracteristicas de la carga del motor VAZ-2 111 mientras trabajaba en

la gasolina con un contenido diferente de los aditi vos «BPI», n = 2000 rpm.
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Tab. 3. Load characteristics of the engine VAZ-2111 while working on gasoline with different content of
additives «BPI», n = 3000 rpm.
Some results are illustrated in the graphs presented in Fig. 6 ... 17.

Fig.6. Change engine torque BA3-2111 in various stages of drug testing at work
on BPI load curve.

Fig.7. Changes in specific fuel consumption, engine BA3-2111 in various stages of




BPI drug tests at work on the external speed.

Fig.8. Changes of carbon monoxide CO in the exhaust gases from the engine VAZ-
2111 for

Fig.9. Cambiar el contenido residual de hidrocarburos en los gases de escape del
motor de CH
BRA3-2111 en varias etanas de analisis de draaas en el trahaio en la_Oficina de
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3.2 Comparacion de los resultados de las velas de p
cambio de masa escala

Como un elemento de control de peso en las pruebas
de aire y la valvula de escape. La masa de los dep6
determind mediante el pesaje de las escalas de anal
0,0001 g.

Detalles ponderado de referencia después de la cont
de las pruebas. Estos valores fueron métrica para c
de cada una de ellas de las cuatro partes.

Los resultados se resumen en el cuadro de peso. 4-6

eso para determinar el

utilizadas bujias, tomas
sitos en ellas se
isis con una precision de

aminacion y la realizacion
ada uno un peso promedio
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Table 4. The results of weight analysis of spark plugs for testing drug BPI.
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Table 5. The results of weight analysis of inlet valves for testing the drug BPI.
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Tabl.6. The results of weight analysis of exhaust valves for testing the drug BPI.
The results of this study confirms the presence of a fragment of detergent effect of the drug
«BPI». This maximum efficiency is manifested in the removal of sediment from inlet valves injector
engine. Obviously, this is due to the fact that the inner surface of the valve, in contrast to other parts,
washed by the spray of fuel supplied under considerable pressure.
In addition, it is obvious positive effect of additives on sazhestye deposits in the combustion chamber
and exhaust valves.
3.3 Photo of the test results
Here, in the annex to the report, given fototablitsy obtained on the basis of test preparation
«BPI»,
3.4 Data measurements of physico-chemical parameters of samples of fuel containing the drug BPI.
The study of physico-chemical parameters of samples of fuels are summarized in the table. 7-8.

Tab. 7. Fraccionada composicidén de muestras de aasolina
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Tabl.8. La densidad y el niumero de octanos de las muestras de combustible

4. The findings of the study

According to the results of the study to the following conclusions:

- Preparation «BPI» shown to be effective in cleaning internal cavities of the engine. Reducing the mass
of sediment particularly noticeable in the engine intake valves. Reducing the mass of deposits on the
spark-plug and outlet valves less pronounced, but noticeable changes in the structure of deposits. Most
likely, the drug BPI burn organic binder ash deposits, which results in the destruction layer of sediments
with the corresponding mass loss.

- BPI drug use leads to a slight change in the physico-chemical parameters of the base fuel. It should be
noted that there is no impact on the octane number of gasoline (indicated by a slight deterioration of the
eyes should be referred to the measurement error). The small effect of the drug has on the fractional
composition of fuel, as evidenced by the change curve of fractional razgonki in the zone of low
temperatures. However, such a change should not significantly affect the volatility of petrol and ignition
characteristics of the engine. It should be to draw attention to the increasing neisparyaemogo balance of
the bulb when you enter into gasoline product BPI;

- During testing there was a slight decrease in the area of detonation when using the drug BPI, with the
engine at high loads. Since the octane number of magnitude changes were not found, this fact can be
explained by effect of detergent additives. On the reduction of weight of sediment decreases the level of
temperatures in the combustion chamber, which reduces the tendency for engine detonation;

- In the long work of contaminated petrol engine with drug BPI there is a trend of reducing specific fuel
consumption, increase power and change the toxicity of exhaust gases.

To analyze the obtained effects were introduced intermediate points power, efficiency, effective
efficiency, toxicity of individual components of CO, CH, NOx, calculated as the average percentage
deviation of the engine parameters obtained when tested on gasoline on the reference. Averaging
carried out on the 27 regimes of stress and load characteristics. This sign «+» indicates an improvement
with respect to the parameter reference, «-» - a deterioration.

The results of calculating the quality of gasoline are summarized in the table. 9.
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Tab. 9. Averaged effects obtained at prolonged engine BA3-2111 with gasoline
drug BPI.

- Local effects of reducing fuel consumption significantly dependent on the mode of operation
and more pronounced in the zone of small loads, prevailing in the urban cycle of the engine. So, after
making 180 liters of gasoline containing the drug BPI, reducing specific fuel consumption in the zone
loads up to 20 ... 30% of the face more than 10% with an average --

7.5%;

- The dynamics of the product reveals the following common features. There are three main stages of
the drug. First, start, characterized by some increase in engine performance, because, obviously, the
influence of high dose on the rate of combustion of fuel. Availability naphthalene component in the
product should change the parameters of combustion upward its completeness and speed, which
affects the performance of engine. At this stage, and there is a significant improvement in the toxicity
of all components, which confirms the conclusion of the improvement process of burning fuel.
However, all these figures are relatively significant deterioration of the parent received during the
reference of pollution, where a mixture of several toplivovozdushnaya zabednyaetsya as compared
with the base even if there is a workable system lyabda-regulation of the engine.

Then begins the second phase of cleaning the engine, accompanied by some irregularity in the supply
of fuel caused by falling into the dispensing system of particles of dirt, stripped surface cleaning
additives. The work of the engine is some volatility, lower combustion efficiency. Hence, there is
almost no effect on the growth of power and fuel consumption with a significant deterioration of the
toxicity of CO in this phase. In this case, you should not talk about the deterioration of performance,
and their restoration to the state parameters as the initial value of these parameters are significantly
understated in relation to «clean» the engine because of the marked above a certain impoverishment
of the mixture.

The third stage indicates steady growth parameters of engine power and economy, the persistence of
the effect of residual hydrocarbons, in the further restoration of the indicators of toxicity. It should be
noted that during the tests was not achieved full stabilization of the parameters of power and fuel
consumption, which allows to expect a certain effect on growth while continuing operation of the
engine to fuel the content of the drug BPI to a level greater than approximately 10% .- It is also clear
that the effectiveness of the drug will significantly depend on the initial state of the engine, state of
wear and contamination, the level of quality and group composition of gasoline.



Fototablitsy of test results
FGOU «Saint-Petersburg State Polytechnic University»

Fig. P1. A general view of the combustion chamber from the head unit after
Reference Pollution

Fig. A2. A general view of the combustion chamber from the head unit after long-term work on
petrol with drug BPI




Fig. P3. A general view of the combustion chamber of the cylinder block after Reference Pollution
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Fig. P4. A general view of the combustion chamber of the cylinder block after long-term work on
petrol with drug BPI




Fig.P5. A general view of the inlet channel, the cylinder head after Reference Pollution

Fig. P6. A general view of the inlet channel, the cylinder head after long-term work on petrol with
drug BPI




Fig.P7. A general view of the reference surfaces of the valves after contamination

Fig.P8. A general view of the valve after a long work on petrol with drug BPI




Fig. P9. A general view of spark plugs, after reference of pollution

Fig. P10 general view of spark plugs after a long work on petrol with drug BPI




