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| FORM - 2
THE PATENTS ACT, 1970

COMPLETE

SPECIFICATION

 SECTION 10

)

TITLE : LIQUEFIED PETROLEUM GAS (LPG) VAPOR FUEL METERING SYSTEM
FOR STATIONARY BI-FUEL ENGINES.

+

APPLICANT (S) : THE AUTOMOTIVE RESEARCH ASSOCIATION OF INDIA (A
RESEARCH  ORGANISATION JOINLY: SET .UP BY THE"
AUTOMOTIVE INDUSTRY AND MINISTRY OF 'INDUSTRY,
GOVERNMENT OF INDIA) S.NO. 1C2, OFF PAUD ROAD, VETAL
HILL, PUNE 411 038, MAHARASHTRA, INDIA & SHRI SHAKTI
LPG LIMITED ADJACENT TO AIRPORT BEGUMPET,
HYDERABAD 500016,” "= "=« -- ., INDIA,

GRRNTED
99~

‘T'he following Specification particularly describes and ascerains the nature of this
invention and the manner in which it is to be performed:-
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TITLE:
LIQUEFIED PETROLEUM GAS (LPG) VAPOR FUEL METERING SYSTEM

FOR STATIONARY BI-FUEL ENGINES.

TECHNICAL FIELD;

The present invention relates to the field of vaporized LPG fuel metering
system for stat.ionary engines. Particularly, the present invention relates to a
system for supplying Liquefied Petroleum Gas (LPG) to bi-fuel stationary
engines in response to the load and speed of the engine, such engines
preferably being coupled to a portable generétor.-

BACKGROUND ART:

Stationary application engines are popularly known to be powered by fuels
such as gasoline, kerosene, diesel etc. because of their cost- effectiveness.
Kerosene fired engines which are generally designed based on the physio-
chemical characteristics of .kerosene, normally possess restricted design such
as low compression ratio which results in associated higher level of exhaust
emissions.

In an attempt to reduce the exhaust emissions from the engine, use of
Liquefied Petroleum Gas as an alternate fuel is one of the best options. Such
engines which normally run on kerosene are fitted with ‘Add-On’ systems
which supply Liquefied Petroleum Gas (LPG) as alternate source of fuel to
the engine.

Such Add-On systems known in the art generally adopt liquid withdrawal
system from the LPG source (tank) for supply of LPG to the engine. The

inherent disadvantages of such liquid withdrawal system are as follows:

o
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i) a heating circuit is required to vaporize the liquid withdrawn, thereby
requiring additional heating and associated componznts and hence

cannot be used for air cooled engines;

i) Complexity of the system increases due to large number of fuel supply

.,
. e .

components. _:.""‘.' SR i

Our inventors, by determined research and intuitiyg;{ k,hx_fgg\fvl?d:ge have
developed a system for supplying fuel to staffonary en‘g;ines‘ gx{n‘fc‘h:_would
overcome the drawbacks of the existing Add-On system anld:gro;/ide an
improved LPG Fuel Supply System to the stationary enginz by withdrawing
LPG directly in vapor form from the LPG source (tank) for metered supply of
LPG to the engine.

OBJECTS OF THE INVENTION :-

1. An object of the present invention is to provide an improved fuel supply
system wherein efficent fuel supply is achieved with less number of
components.

2. Another object of the present invention is to provide a fuel supply system
wherein optimum quantity o LPG is supplied in response to load and speed
of the engine.

3. An object of the present invention is to provide a fuel supply system
wherein power loss at wide open throttle (WCT) is minimized

4. Yet another object of the present invention is to provide a fuel supply
system wherein emissions such as carbon-monoxide and hydro-carbon gas
from the engine are minimized.

5. A further object of the present invention is to provide a “uel supply system

wherein the system is safe enough to use due to the prcvision of electrical
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solenoids, vacuum switch, vacuum bypass switch, fuel selection switch, high
pressure pipes and low pressure hoses.

A more detailed explanation of the invention is provided in the following
description and appendéd claims taken in conjunction with the accompanying
" drawings.

BRIEF DESCRIPTION OF DRAWINGS:

To complement the description that is being given and in order to promote a
better understanding of the characteristics of the invention in accordance with
a practical embodiment of the same and as an integral part of the said
description a set of drawings accompany it in which, in an illustrative and non-

restrictive way, the following are represented :-

Fig.1: is schematic representation of the components of the fuel supply

system according to the present invention.

Fig. 2A: shows the comparative graph of carbon monoxide emission against

load of the engine for kerosene and LPG fuels.

Fig.2B: shows the comparative graph of hydro carbon emission against

engine load for kerosene and LPG fuels.

DETAILED DESCRIPTION OF THE INVENTION:

A detailed description of the preferred embodiments and best mode for
practicing the invention are described herein.

The present invention discloses a system for supplying Liquefied Petroleum
Gas especially to a bi-fuel stationary 4 stroke spark ignition engine coupled to
a portable generator. . The present invention is suitable especially for low

power stationary internal combustion engines in which consumption rate of
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natural vaporization rate of LPG under typical engine

running conditions. :

LPG would match the

" FIG1: In the embodimejnt shown, a fuel storage cylinder hereinafter referred

to as an LPG cylinder ,‘(1) is connected to the inlet of a primary regulator (3}
!

(2) The high pressure tube (2) may be made up of

using a high pressure tibe.
|

an annealed copper/st?el tube. "

‘—» DA N

A needle valve is mounted on the LPG Cylinder (1) to draw LPG in vapour

H . -

form, from the LPG cylinder (1) for supply to the primary regulator (3). The
|

outlet of the primary rc?gulator (3) is connected to the inlet of an LPG solenoid
|

valve (4). The outlet of LPG solenoid valve (4) is connected to a mechanically
]

] H
operated second stag}a regulator (5) which is ‘connected to the inlet of a power

|
screw (6). The outlet pf the power screw (6) is connected to the inlet of a gas-
I . 1

air mixer (8). The bas-air mixer (8) supplies air-fuel mixture through a
{

i
carburetor (9) to an engine (12) coupled to. a generator. The second stage

i .
regulator (5) meters el’exact quantity of gas as per engine load and speed.

_The structure and ft;'mctioms of the second stage regulazor (5) used in this

|
invention is described in detail and claimed in applicant's co-pending patent

G
application No.654/Mum/1998.

|
!

I _
The power screw {6) enables fine tuning of engine rpm and load and thereby

[
adjusts fuel supply tl_‘o the angine (12) through the gas- air mixer (8).

An air cleaner (7) is connacted at the inlet of the gas-air mixer (8). A fuel tank

(17) storing either Ekerosene or gasoline is connected 1o the carburetor (9)

!
through a fuel solenoid valve (13). The LPG solenoid valve (4) and the fuel

|

solenoid valve (13} are controlled through vacuum switch (11) by a selector

switch (14) whichE allows the user to select the fuel either LPG gas or

‘ .
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kerosene. The power supply to the selector switch (14) and the solenoid

valves (13, 4) is provided by a chargeable battery (15). A baitery charger (16)

is provided to keep the battery optimally charged. Battery charger (16) is

activated by means of output of generator (12).

The gas-air mixer (8) may be a conventional device capable of mixing air and

‘fuel in desired proportion. During operation of the engine in bi-fuel mode, the

‘gas-air mixer (8) is connected between the carburetor (9) and the air cleaner

(7).
A vacuum switch (11) is provided to sense vacuum created in the: running
engine and to switch off the solenoid valve (4) ensuring stcppage of gas flow

to engine in case there is absence of vacuum. A metallic insulator gasket

(10) is provided between the mating faces of the encine (12) and the

carburetor (9).

The pumping action of the running engine {12) causes vécuum pressure in
the intake system of engine. Due to this pumping action, air starts flowing
through the venturi of gas air mixer (8) resulling in a pressure drop across the
venturi throat. In response to the pfessure drop at the throat, the second
stage regulator (5) meters required quantity of gas, for mixing with air at
desired air-fuel ratio in the gas air mixer (8). This mixture of air & fuel enters
engine for combusticn to deliver the required power outpul.

The selector switch (14) switches ON one of the two sokenoid valves (4,13)

while the other remajns OFF. This enables the user to select the desired fuel.

\ | _ .
The electricity requir;ed for the system is provided by the battery (15) which is

kept optimally chargfed by the battery charger (16). The vacuum switch (11)

senses the vacuum in the engine and switches OFF the gas supply while

.5 6 Petitioner MWE Investments, LLC, et al.
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switching OFF the sclenoid valve (4), if there is absence of vacuum thus

ensuring safety.

Fig.2A and Fig.2B : When the generator is tested on both the fuels, viz the

kerosene and LPG, using electric load bank, the power and fuel consumption

was compared and the results are given in the following table 1.

Table 1

Comparison of Genset Performance

(Kerosene mode vs LPG mode)

Load Kerosene Mode LPG Mode ;
(%) Engine Observed Fuel Engine | Observed | Fuel
Speed Power Con- Speed Power Con-
(rpm) (W) Consumption | (rpm) (W) Consumption
(g/hr) (g/hr)
100 3000 650 482 3000 650 391
75 3084 509 418 3120 513 357
50 3108 344 353 3162 365 340
25 3144 173 307 3180 183 330
0 3180 - 277 3180 - 313

Use of electric solenoids along with fuel selection switch ensures that only

one fuel, either LPG or kerosene, will be metered to the engine. Also use of

vacuum switch allows LPG to enter as a fuel only when the engine gets

cranked and gets started. As soon as the engine stops, it does not allow LPG

to enter into the engine, thus 2nsuring the safety.

Thus, while there have :been shown and described and pointed out

fundamental novel features of the present invention as applied to preferred

embodiments thereof, it will be understood that various omissions and

substitutions and changes in the form and details of the methods described

Petitioner MWE Investments, LLC, et al.
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may be made by those skilled in the art without departing frem the spirit of the
present invention. For example, it is expressly intended that all combinations
of those elements and/or method steps which‘bperform substantially tf)e same
funiction in substantially the same way to achieve the same results are within
the scope of the invention. Substitutions of elements frcm one described
embodiment to another are also fully intended and contemplated. :It is the

intention, therefore, to be limited only as indi¢cated by the scope of th;e claims

|

appended hereto.
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WE CLAIM :

1. A Liquefied Petroleum Gas (LPG) vapor fuel metering system for
stationary bi-fuel engine, comprising :
(i) a fuel cylinder for storing a predetermined quantity of Liquefied
Petroleum Gas under pressure. |

(i)  said fuel cylinder connected to a first stage rejulator;

(i)  said first stage regulator connected to a seccnd stage metering

regulator through a solenoid valve,

(iv) said second stage metering regulator connected to a gas-air

mixing device through a power screw and

(v)  said gas-air mixing device connected to an engine through a

carburetor wherein :

the fuel cylinder comprises a needle valve to draw out LPG in

vapor form for supply to the first stage regulator.

2. The system as claimed in claim 1, wherein the first regulator is adapted for

maintaining constant outlet pressure.

3. The system as claimed in claim 1 or 2 wherein the second stage metering
regulator is a mechanically operated device for metering gas in response

to the load and speed of the engine.

9 Petitioner MWE Investments, LLC, et al.
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4. The system as claimed in claim 1,2 or 3 wherein the power screw is i

operated for fine tuning of engine rpm and load and thereby adjust fuel

supply to the engine through the gas-air mixer.

Dated this 30" day of May, 1999.

FOR THE AUTOMOTIVE RESEARCH
ASSOCIATION OF INDIA and SHRI ‘
SHAKTI LPG LIMITED

By their Agent

y

(R. LAKSHMINARAYANAN)
KRISHNA & SAURASTRI
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Appl.No.: B53/80M/1999

Name : The Automozive Research Association Sheet No. & 1

£ Shri Shak:i LPG Ltde. ﬂ
of India and Sh . e = %

R

(Ro LAKSHWMIEA AYANAN)
KRISHNA & SAURASTRI
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