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(54) Title: SYSTEM FOR ADMIXING AN ADDITIVE TO THE CARBURETOR OF AN INTERNAL COMBUSTION ENGINE

(57) Abstract: The invention relates to devices for preparation of fuel intended for feed of internal combustion carburetor engines
(ICE). The technical result of the invention is producing of foamed fuel composition (FC), simplification of the system facilities for
. its preparation, control over the quality and quantity of the consumed FC, depending on the ICE operation mode. It is achieved by
the fact that the fuel additive (FA) is supplied to the carburetor chambers (1) through individual pipelines, (27, 28, 29) being switched
on successively (14, 15, 16) in response to signals from the temperature sensor (23) of the ICE cooling system. At the same time
FA is subject to multi-step aeration by the air (10, 11, 12) and casing gases (13), and is mixed in the carburetor with fuel including
hydrocarbon fuel. The produced FC is finally aerated in the foam forming netting (32) while being introduced to the ICE collector,

and forms a foamed charge of the ICE combustion chambers.
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SYSTEM FOR ADMIXING AN ADDITIVE TO THE CARBURETOR OF AN INTERNAL COMBUSTION
ENGINE

The invention relates to devices for preparation of fuel intended for
5 feed of internal combustion carburetor engines (ICE).
There has been known fuel system for ICE (Inventors Certificate
SU No. 1353918, cl. F 02 M 25/14, 1987), comprising a feed line of anti-
knock fuel additive (FA), and devices for its mixing with hydrocarbon
fuel, in which the whole system for preparation of a fuel composition
10 (FC) is complicated, and the use of the produced composition does not
exclude the fuel equipment failure because water as a part of FC is in a
free state.
There has been known fuel system for ICE taken as a prototype |
(RU patent No. 2030620, cl. F 02 M 25/10, 1995), comprising a fuel
15 tank, fuel lines, fuel pump, carburetor, filters, shut-off cocks, where a
system of devices is included, providing control over fuel supply to the
carburetor, depending on the engine operation, comprising fuel level
sensors and membrane sensor of the gas mixture pressure. Such a system
provides large economical efficiency of ICE, but its sensors are complex
20 and not reliable enough in operation. Besides, like in the analogue, in the
produced fuel the water is in a free state, that promotes its coagulation
and causes failures of fuel equipment, in particular, carburetors. The fuel

power efficiency is in a direct dependence on the petrol octane number.



WO 03/029640 PCT/KZ02/00009

10

20

2

The objective of the invention is the development of a reliable
system for preparation of a fuel composition (FC) providing the increase
of FC power efficiency, ICE fuel economical efficiency, reduction of
toxicity and exhaust opacity, by simplifying the system design.

The technical result of the invention is producing of foamed fuel
composition, simplification of the system facilities providing their high
efficiency, and control over the quality and quantity of the consumed FC,
depending on the ICE operation mode.

It is achieved by the fact that the system for FC preparation for the
carburetor ICE is supplied with an exhaust pipe, the system of caseing
ventilation and cooling system having temperature sensor, comprising a
fuel tank, fuel lines, fuel pump, carburetor with a float chamber, shut-off
cocks and a system of FA preparation, comprising a service tank with a
filler neck and FA supply branch pipe, FA pump, FA pipe lines and air
(pipe) lines, the system of FA preparation also includes a distribution
tank connected with the FA pump, being fed from the service tank, FA
supply control unit, electrically connected with the temperature sensor,
cooling fluid, three pipe lines connecting the distribution tank with the
idle running system, carburetor diffusion cell chambers; valves being
controlled by the control unit, and aerators connected to the air (pipe)
lines, one of the pipe lines being connected to a meter-aerator set in the
pipeline of the ICE casing ventilation system, the other two pipe lines
being connected with injectors — nozzles, placed in the carburetor

diffusion cell chambers, and a foam forming netting being set between
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the carburetor and the ICE collector. At the same time thedistribution
tank can be furnished with a FA level sensor in a kinematics way
connected with the FA pump, the aerator can be made in the form of
Venturi tube with a nozzle set in the FA supply line, connected with the

5 air (line) pipe through a jet for FA aeration, the jet diameter can be Dj =
0.1+3.0 mm, and the length L;j= (0.1-2)D;. Besides, the meter-aerator can
be made like a branch pipe having a damper and nozzle — connecting
pipe of FC supply, set perpendicular to the longitudinal axis of fhe branch
pipe, the damper being like a threaded plug with a check-nut and semi-
1o Spherical tip, the radius thereof being equal to the radius of the branch
pipe hole, set in the branch pipe wall for the controlled lap of the branch
pipe and directing the gas flow to the nozzle-connecting pipe, and the
distance between the longitudinal axes of the damper and nozzle - branch
pipe being 0.5+20 mm, injector-nozzle can be arranged like a connecting
15 pipe with a concentrically placed piped tip, having an axis calibrated
orifice with the diameter of 0.1+-2.0 mm, and at least, one orifice in the
wall, where the piped tip can be arranged conjointly with the connecting
pipe, or apart from it, the foam forming netting can be arranged as, at
least, one semi-sphere with the total open flow area of S.= (0.1+8.0
20 m)Sis, where S; — sectional area of the ICE collector inlet, where it has a
coating of metal compounds, nickel and platinum-palladium alloy. For
achieving a technical result, the pipelines connecting service and
distribution tanks can be polymeric, made, for example, of polyethylene,

or metallic with amortization areas, where the pipeline is spiral. FA
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system can be furnished with heating devices for heating FA in the
pipelines, in the service and/or distribution tank, where heating devices
can be electrical and function from the cooling system agent, or exhaust
gases.

S Besides, in the FA service tank the tank neck is supplied with filler

pipe, where the outlet of the filler pipe and inlet of the FA reverse feed

branch pipe, and also FA feed pipe orifice in the distribution tank are
placed by the bottom of the tanks.
Establishing of three pipelines for FA supply from the distribution

10 tank to the carburetor, equipped with control valves, operating in
response to a signal from the temperature sensor of the ICE cooling
system allows to control the FA supply, and consequently the FC
compound, depending on the operation mode and the degree of ICE
warmness, that facilitates the start-up of the cold engine, and in the

15 warmed up engine it decreases the share of hydrocarbon fraction in the
fuel composition, i.e. shifting the ICE to a more economical mode of
operation.

Equipping the FA pipelines with aerators, meter-aerator and
injectors-nozzles provides two-stepped aeration of the fuel addition when

20 it is being prepared, and the availability of the foam-forming netting — FC
aeration in the carburetor, and when it is being introduced into the
combustion chambers of ICE cylinders. As a result there occurs a foam-
like FC structure, uniform and homogeneous, with an increased number

of inflammation sources and their uniform distribution over the whole
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FC charge, where the water contained in FC is not in a free state, but like
a film, that prevents its coagulation. Therefore power efficiency of fuel
increases, detonation stops even when using a low-octane petrol, failures
of fuel equipment are liquidated, more complete FC combustion is
provided, that causes the decrease of ICE harmful exhausts. And the
replacing of petrol for a cheap fuel additive in FC makes it a cheap fuel.

Devices for FA aeration are simple in their design, mixing of FC
components occurs in the carburetor and in its outlet, i.e. it does not
require special equipment, therefore the whole system of FC preparation
is distinguished for its simplicity.

The main point of the invention is explained by drawings, where
Figure 1 gives a general scheme of FC preparation for the ICE
carburetor, Figure 2 shows FA carburetor, Figure 3 — FA meter-aerator,
Figure 4 — foam forming netting, Figure 5 — injector-nozzle, Figure 6 —
scheme of setting FA heaters, Figure 7 — scheme of connecting FA
service and distribution tanks.

The system of FC preparation for the carburetor ICE has the
following design.

FA is supplied to carburetor 1 (Figure 1) from the service tank2
through the distribution tank 3, and hydrocarbon fuel (petrol) — from the
service fuel tank 5. Besides, the fuel supply system includes a fuel pump
21, filter 9, the system of FA preparation, besides tanks 2 and 3, includes
pump 20, pipelines 27, 28, 29 with filters 6, 7, 8, aerators 10, 11, 12,

control valves 14, 15, 16, being operated from control unit 22, connected
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with temperature sensor 23 of the cooling fluid. The first pipeline 27 is
also connected with meter — aerator 13, after passing thereof FA enters
carburetor 1. And the second 28 and third 29 pipelines are ended with
injectors-nozzles, being introduced into the carburetor diffuser chambers.

5 Aerators 10, 11, 12are connected with air (pipe) line 26 supplying air
from the air cleaner 4. FA service tank 2 and distribution tank 3 are
supplied with FA level sensors 25 and 24 and connected by a pipeline of
the FA emergency effluent 31. A foam forming netting 32 is placed at the
carburetor outlet 1. For FA heating the system comprises heatiﬁg devices.

10 In the service tank an electric heater 33 is placed and/or a heater working
from exhaust gases or heated cooling fluid 36, in the distribution tank —
respectively — heaters 35 and 38, and for heating the pipelines — 30 and
31 heaters 34 and 37 are used.

Each of the aerators 10, 11, 12 is prepared in the form of Venturi

15 tube, with a conic nozzle, placed in the line of FA supply (Figure 2). At
the nozzle throat a jet is made, which is coming from the line of air
supply and providing air inflow to the FA flow. Optimal dimensions of
the jet are established experimentally and its diameter is D; = 0.1 = 3.0
mm, and the length - L;= (0.1 + 2.0) - D;

20 Meter — aerator 13 is made like a branch pipe, being placed in the
line of the ICE case ventilation (Figure 3). Perpendicular to the branch
pipe axis orifice with the diameter D. in its walls are fastened a
cylindrical threaded plug 44 with a check-nut and spherical tip having
radius R; = 0.5 D, and a connecting pipe 43 for the supply of
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preliminarily aerated FA. The threaded plug plays the role of a adjusting
valve for closing the branch pipe channel. In the connecting pipe 43 there
is a jet coming out to the branch pipe channel below the throttle valve 44
with stream of gas flows. Thus, the controlled hole of the branch pipe

s channel takes a crescent form and is located in such a way, that the flow
coming out from it is directed to the outlet orifice of the connecting pipe
nozzle 43, that increases the efficiency of FA suction to gas flows and
their mixing. The distances between the axes of the connecting pipe
nozzle 43 and the valve can be 0.5 + 20 mm.

10 Each of the injectors-nozzles 18 and 19 consists of two parts:
connecting pipe 45, through which there comes a flow of preliminarily
aerated FA, and piped tip-nozzle 46 with a through pivotal calibrated
orifice (Figure 5), which is placed in the wall of the carburetor diftusion

15 cell chamber. In the tip wall 46 there is one ore several orifices, for
example, in the form of saw cuts, through which air is sucked to the FA
flow, additionally aerating it. The tip — nozzle 46 can be made conjointly
with the connecting pipe 45, or apart from it with a releasable
connection. The use of the injector — nozzle of such a design provides

»o improvement of mixing FA with FC hydrocarbon fraction and
preliminary FC aeration.

Final FC aeration takes place upon its passing through the foam
forming netting under FC charge supply to the combustion chambers of
the working ICE cylinders. The foam forming netting 32 is made in the

25 form of one or several hemispheres (Figure 4) out of metal with coating
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out of metal compounds, nickel and platinum-palladium alloy, which is a
catalyst while interacting with FC mixture passing through the netting.
The amount of netting meshes comes to S, = (1.8 = 8.0) S;,, Si, - sectional
area of the ICE collector inlet orifice.

S In order to eliminate the aftereffects of the system vibration when a
car moving, the pipelines 30 and 31, connecting the tanks 2 and 3, are
made with damping areas where the pipeline has a form of a cushioning
spiral (Figure 6), or the above pipelines can be made out of polymer, for
example, polyethylene.

10 In order to eliminate the low temperature influence on the FA
state, in FA tanks 2 and 3 and on pipelines 30 and 31 heaters 33, 34, 35,
36, 37, 38 are placed (Figure 6). Here, there have been used the known
electric heaters 33, 34, 35 or heaters 36, 37 using the heat of exhaust
gases coming through the pipeline of branch 47 from the exhaust pipe 49

15 through the valve “winter-summer” 8, or heaters 38 using heat of the
warmed cooling agent of the ICE cooling system — fluid or air coming
through pipeline 50.

The FA service tank 2 has a filler tube 52, placed in the throat 51
(Figure 7). It also comprises a branch pipe of FA supply to pump 20 and

20 pipeline 30, supplied with check-valve 17, and branch pipe of FA entry
from distribution tank 3 through the pipeline of emergency discharge 31.
In order to avoid FA foaming in tank 2, the hole of tube 52 and branch
pipes are located close to the tank bottom.

The system for FC preparation operates as follows.
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Preliminarily distribution tank 3 is filled with FA from service tank

2 by means of pump 20 through pipeline 30.
As the start-up of the engine and its idle running operation, valve
14 opens, and by discharge produced by ICE, FA starts coming from
5 distribution tank 3 through intake filter 6 in pipeline 27 to aerator 10,
where it is preliminarily aerated by air coming to aerators from air
cleaner 4 in air pipe line 26. After that the preliminarily aerated FA
enters the meter-aerator 13, where it homogenizes with engine case
ventilation gases, is subject to intermediate aeration, and then it is

10 supplied to carburetor 1, being mixed with combustible mixture,
including hydrocarbon fuel, entering from tank 5, atomized in the first
chamber of the carburetor under the throttle valve, and the produced fuel
composition (FC) is finally aerated at the moment of foaming in foam
forming netting 32, before being introduced into ICE cylinders.

15 Once the engine has been heated up to the operating temperature,
from temperature sensor of the cooling system 23, to the control unit
there enter signals'22, resulted in the opening of valves 15, 16; under
average loads of ICE operation the valve of the first carburetor chamber
opens and FA under the effect of discharge enters intake filter 7, pipeline

2028, preliminarily aerated in aerator 11, intermediately aerated by
atomization with injector-nozzle 18 in the diffusion cell of the first
chamber and is mixed with combustible mixture, forming FC, is finally
aerated at the moment of foaming on netting 32, before being supplied to

ICE cylinders. In this FC there increases the contents of FA, as its
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amount is summed up, that is supplied in pipelines 27 and 28, and the
amount of hydrocarbon fuel decreases — respectively.
Under high loads of ICE operation the valve of the second
carburetor chamber opens, and FA under the effect of discharge enters
5 intake filter 8, pipeline 29, valve 16, preliminarily aerated in aerator 12,
intermediately aerated by atomization with injector-nozzle 19 in the
diffusion cell of the first carburetor chamber, is mixed with combustible
mixture and finally forms FC with more contents of FA that aerates at
the moment of foaming on netting 18, before being supplied to ICE
10 cylinders.
At the negative temperature of the environment heaters 33, 34, 35,
36, 37, 38 are switched on for heating tanks and FA pipelines.
Under the failure of the system elements and overfilling of the
distribution tank the system of emergency discharge operates and FA

|5 returns to service tank 2 through pipeline 31.
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CLAIMS

1. Systems for preparation of fuel composition for a carburetor internal
combustion engine (ICE) having an exhaust pipe, case ventilation system
and cooling system with temperature sensor, comprising a fuel tank, fuel
pipes, fuel pump, carburetor with float chamber, filters, shutoff cocks and
system for preparation of fuel additive (FA), comprising service tank
with filler throat and FA supply branch pipe, FA pump, FA pipelines and
air (pipe) lines, wherein the system of FA preparation includes a
distribution tank connected with the FA pump being fed from the service
tank, FA supply control unit, electrically connected with the temperature
sensor in the engine cooling system, pipelines connecting the service tank
with the diffusion cell chambers of the carburetor, each of them being
supplied with a filter, a valve being controlled from the control unit, and
aerator connected with the air (pipe) line, where one of the pipelines is
connected with a meter-aerator installed in the pipeline of the ICE case
ventilation system, other pipelines are connected with injectors — nozzles
placed in the carburetor diffusion cell chambers, and between the
carburetor and ICE collector a foam forming netting is installed.

2. The system as set forth in claim 1, wherein the service tank is
provided with FA level sensor electrically connected with FA pump.

3. The system as set forth in claim 1, wherein the aerator of the FA
preparation system is made in the form of Venturi tube, in which a nozzle

is placed in the FA supply line, and for the air suction from the air (pipe)
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line, at least one jet is made being installed in the nozzle throat and

having the diameter D;= 0.1 = 3.0 mm, and the length L;= (0.1 = 2) D;.

4. The system as set forth in claim 1, wherein the meter — aerator of the

FA preparation system is made in the form of a branch pipe having a
s throttle valve and FA supply jet-connecting pipe installed perpéndicular

to the branch pipe longitudinal axis, where the valve has a form of a

threaded plug with a check-nut and hemispherical tip, radius thereof

being equal to the radius of the branch pipe hole, R, = 0.5D., installed in

the branch pipe wall for the controlled lap of the branch pipe hole and
10 directing the gas flow to the jet-connecting pipe, and the distance

between the longitudinal axis of the valve and jet-connecting pipe is 0.5

+ 20 mm.

5. The system as set forth in claim 1, wherein the injector — nozzle of

the FA preparation system is made in the form of a connecting pipe with
15 a concentrically located piped tip having an axis calibrated orifice with

diameter 0.1 + 2.0 mm and, at leaét, one hole in the wall.

6. The system as set forth in claim 5, wherein the piped tip is made

conjointly with the connecting pipe.

7. The system as set forth in claim 5, wherein the piped tip is made as a
20 separate element connectable with the connecting pipe.

8. The system as set forth in claim 1, wherein the foam forming netting

of the FA preparation system is made as, at least, one hemisphere with

the total open flow area S.= (1.0 +8.0 m) Sis, where S; — sectional area of

the ICE collector inlet, where it has a coating of metal compounds.
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9. The system as set forth in claim 1, wherein the pipelines connecting
the FA service and distribution tanks are made metallic or polymeric, for
example, out of polyethylene.
10. The system as set forth in claim 1, wherein the pipelines connecting
s the FA service and distribution tanks are made of metal and have
damping areas with a spiral location of the pipeline.
11. The system as set forth in claim 1, wherein the system of FA
preparation is equipped with devices for heating FA in the pipelines, in
the service and/or distribution tank.
10 12. The system as set forth in claim 11 wherein the heating devices are
made as heat exchangers connected with the ICE exhaust pipe.
13. The system as set forth in claim 11 wherein the heating devices are
made as heat exchangers connected with the ICE cooling system.
14. The system as set forth in claims 11, 12 or 13 wherein the heating
15 devices are equipped with electroheating elements.
15. The system as set forth in claim 1 wherein in the FA service tank the
tank neck is equiped with filler tube, where the outlet port of the filler
tube and the inlet port of the FA reverse feed branch pipe, and also the
port of FA feed in the distribution tank are located by the bottom of the

20 tanks.
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