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Abstract— this paper is related to one of the basic needs of
a common man today viz. the VEHICLES. In general we all
use vehicles daily; either two wheelers or four wheelers.
Petrol has always been the main fuel for automobiles. The
continuous hikes in petrol prices and problem of pollution
due to petrol have made people to think for some alternative
of petrol. Technical experts have suggested the use of
Compressed Natural Gas (CNG) as an alternative of petrol
for automobiles. They have estimated that apart from being
less hazardous and environment friendly, it can help in
reducing the levels of pollutant emissions to great extent. It
is quite cost effective. Its extensive use in automobiles has
the efficacy to reduce excessive dependence on petroleum
imports. Now days the use of CNG has increased as a fuel in
automobiles. But the CNG cannot be used as only fuel in the
vehicles because of speed and pick up constrains. Thus
petrol is always needed to provide the required speed and
pick up. Therefore, the switching is required in the vehicles
to switch the engine from CNG to petrol and vice-versa. The
manual switching is provided in the vehicles. It will be very
helpful for the user if automatic switching is provided in the
vehicles. This paper gives the details of automatic switching
from petrol to CNG and vice-versa.
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I. INTRODUCTION

Now day’s vehicles run both on CNG and petrol.
Irrespective of many advantages, CNG has its own
limitations. When a vehicle is running on CNG and
suddenly the user notices that the CNG is about to finish, he
has to manually switch the vehicle from CNG to petrol. This
gives a great discomfort to the user. The users always have a
check on the level of CNG. Any kind of unawareness may
lead to the vehicle to stop and can cause some dangerous
situation. It can be a big relief to the user if engine
automatically switches from CNG to petrol whenever the
CNG level crosses a minimum specified level.

Moreover, the vehicle is running on roads of hilly
areas or on plane roads with some slopes or in case of
overtaking, it needs a sudden pickup and more power is
needed at that instant of time. CNG is not capable to provide
that much pickup and hence the speed. Therefore, one has to
switch the engine manually from CNG to petrol. The engine
should switch back to CNG after that particular instant of
time.

The solution of the problem is that vehicle should
switch automatically from CNG to petrol whenever it needs

pickup and from petrol to CNG when CNG crosses to
minimum specified level. Moreover, the user may not wish
the automatic switching and wants to have full control of his
vehicle in his hands. A facility of manual switching may
also be provided to satisfy the mood of the user. This makes
whole functioning of the vehicle user- friendly and
comfortable. The process of automation helps in saving the
engine from certain damages, which occur when the engine
stops working if CNG finishes while the driving.

II. THE TECHNICAL DETAILS

The process of automatic switching is divided into the
following three modules:

— The automatic switching from CNG to petrol occurs
when CNG crosses the minimum specified level;

— The automatic switching from CNG to petrol for a short
time when pickup is required and switches back to
CNG;

— The manual switching: The user can select either CNG
or Petrol. It gives facility to user to drive the vehicle on
CNG or petrol without the above-mentioned conditions.

A. The Switching from CNG to Petrol

— This automation module continuously checks the level
of CNG and will compare it with the minimum
specified level. When the CNG goes below the
minimum specified level, it will enable the engine to
switch from CNG to petrol.
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Fig. 1: Block diagram of Switching from CNG to Petrol

B. The Switching from Petrol to CNG

This automation module regularly keeps an eye on the speed
of the vehicle. When pickup is required, this block enables
the engine to switch over to petrol for that particular time
period to provide more power to the engine to get the
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pickup. As soon as the vehicle recovers its normal speed,
engine will automatically switch to CNG.
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Fig. 2: Block diagram of Switching from Petrol to CNG

C. The Manual Switching

This module provides a switch to select either manual or
automatic mode of switching. If automatic mode of
switching is selected, the whole process runs automatically
as explained earlier. If manual mode of switching is
selected, the vehicle runs on CNG or petrol as per the
selection.
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III. CONCLUSION AND LIMITATIONS

This work has been done in lab. The electronic circuits have
been developed and implemented on bread board with
LEDs. It works successfully under all defined conditions.
This work has been done in lab with some electric signals
only. The practical implementation requires a lot of sensors
and electronic circuitry. The work has some limitations:

—  The work has been implemented in the lab and it is not
practically tested on vehicles.

— The electrical signals have been used throughout the
work.

— It needs some very sophisticated sensors.

The switching from CNG to petrol takes place faster
and easily while switching from petrol to CNG takes some
time. Moreover, the presence of both CNG and petrol
decrease the life of the engine. Hence, avoid these
conditions with some further processes of modifications in
the presently working situations is needed.

[2].

[3].

[7].
[8].

[9].

[10].

[11].

[12].

[13].

[16].

REFERENCE

Santosh A Jalihal and T S Reddy, “CNG: An
alternative fuel for public transport”, Journal of
Scientific and Industrial Research, vol.65, pp 426-431,
May, 2006.

Rahmat, Zulkefli and Shameed, “Inherent fuel
consumption and exhaust emission of CNG — Petrol
bi-fuel engine based at non loaded operation”, Journal
of Teknology, 48(A), pp 1-18, Jan. 2008.

Z. D. Ristosvski, L. Morawska and Ayoko,
“Particulate emission from a petrol to CNG converted
spark ignition vehicle” Journal of Aerosol Science,
vol.31, pp 624-635, Sept., 2000.

NFPA, “Compressed Natural Gas vehicular fuel
systems”, National Fire Protection Association, 1984.
John Sousanis, "World Vehicle Population Tops 1
Billion Units". Ward Auto World. Retrieved 2011.
Kalam, Maleque and Masjuki, “Air- Fuel ratio
calculation for a natural gas fuelled spark ignition
engine”, SAE Technical Paper 2004-01-0640.

Perry and Green, “Perry’s Chemical Engineers’
Handbook” Mc Graw — Hill Inc., 7th ed. USA, 1997.
“Natural Gas Vehicle Statistics: Summary Data 20107,
International Association for Natural Gas Vehicles,
2011.

B. Jawad and A. Dragoiu, “Intake design for
maximum performance”, SAE paper 2003-01-2277.

D. D. Diggins, “CNG fuel cylinder storage efficiency
and economy in fast fill operation”, SAE Technical
Paper 981398.

Charles Zhu and Nick Nigro, “Plug in Electrical
Vehicle Action tool” Centre for climate and Energy
solutions, Jan 2013.

"Bio-methane fuelled vehicles - John Baldwin CNG
Services Claverton Group", 2010.

Sperling, Daniel and Deborah Gordon. Two billion
cars: driving toward sustainability. Oxford University
Press, New York. pp. 93-94, 2009. ISBN 978-0-19-
537664-7.

Jim Motavalli, "Flex-Fuel Amendment Makes for
Strange Bedfellows". The New York Times 2012.
“Alternative Fuel Vehicles (AFVs) and Hybrid
Electric Vehicles (HEVs): Trend of sales by HEV
models from 1999-2010”. Alternative Fuels and
Advanced Vehicle Data Center (U.S. DoE), 2011.
Honda Motor Company, “Honda Announces First
FCX Clarity Customers and World’s First Fuel Cell
Vehicle Dealership Network as Clarity Production
Begins”, 2009.

National Ethanol Vehicle Coalition, “New E&5
Stations”, NEVC FYI Newsletter Vol. 14, issue 15,
2008.

“Honda Insight Concept Hybrid Vehicle to Debut at
Paris International Auto Show”, Honda Corporate
Press Release. 2008.

All rights reserved by www.ijsrd.com 575


http://wardsauto.com/ar/world_vehicle_population_110815/
http://wardsauto.com/ar/world_vehicle_population_110815/
http://en.wikipedia.org/wiki/Ward%27s
http://en.wikipedia.org/wiki/Oxford_University_Press
http://en.wikipedia.org/wiki/Oxford_University_Press
http://en.wikipedia.org/wiki/Special:BookSources/978-0-19-537664-7
http://en.wikipedia.org/wiki/Special:BookSources/978-0-19-537664-7
http://en.wikipedia.org/wiki/The_New_York_Times
http://en.wikipedia.org/wiki/Honda_Motor_Company

