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1.0 BASIC CONCEPT OF AIR ENGINE AND AIR-O-BIKE

Innovators: Prof. Bharat Raj Singh® and Prof Onkar Singh?
!School of Management Sciences, Technical Campus, Lucknow, India.
Harcourt Butler Technological Institute, Nawabganj, Kanpur, India

Combustion of fuels for transport is a major source of air pollution and remains a serious
problem in large urban areas. Typical engines burn gasoline to power vehicles and emit carbon
dioxide, carbon monoxide and water vapor in the form of exhaust gases. But what if there is a
way to run an engine with a source that’s not only cleaner than hydrocarbon fuels but also more
abundant? The answer is YES: By using compressed atmospheric air.
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Fig. 1: Computerized Prototype of Compressed Air driven Motor Bike Model

The detailed work of novel design of turbine type air engine that can run motorcycle as shown in
Fig. 1, was published in the May’ 2010 issue of the Journal of Renewable and
Sustainable Energy*, along with a developed mathematical model of a small air turbine that
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would run on compressed air. The use of compressed air for running an air turbine is more
environmentally friendly than typical engines because there is no combustion involved in
producing shaft work. Additionally, the abundance of air makes the resource readily available
when needed.

The analysis of a small capacity air turbine with vane type rotor is carried out. The air turbine is
designed to receive compressed air through an inlet port. Once air enters into the turbine and
creates impact, it expands inside the rotor vanes and develops rotational torque causing the rotor
to rotate with a series of impingement and expansions with each revolution. Expanded air is then
released into the atmosphere through an exit port as shown in Fig. 2.

Fig. 2: Air Turbine Conceptual Model

The Mathematical model and its experimental validations in the paper shows that the flow work
has significant contribution in total work output and varies from 1.5% to 16.3% at
different pressures, 2—6 bar, and injection angles, 30°-60°. The total shaft work is found to be
maximum at vane angle 6 = 36° (ten vanes) when injection angle is kept at 60°, and it
reduces at vane angle 6 = 45° (eight vanes) when injection angle is kept at 45° and further goes
down at vane angle 6 = 60° (six vanes) when injection angle is 30°, if injection pressure is
maintained at 6 bar and speed of rotation at 2500 rpm.

Vaned rotor type air turbines are most often used in applications requiring low to
medium power outputs. The turbine detailed in the paper is designed to output 4 kW (or
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5.1 HP) of power and can be fitted on a motorcycle. In developing countries where light
vehicles are a major source of public transport, such technology could be employed to
cut emissions substantially. The test setup is shown in Fig. 3 and Fig. 4.
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Fig. 3: Experimental Test Setup

In developing countries like India, China etc., the major source of emission is light vehicles and
its contribution is around 77.8 percent. In view of zero pollution in this technology, 50 to
60 percent of present emissions can be reduced.

Fig. 4: Actual Air Turbine under Test

The proposed air turbine, combined with a compressed air cylinder for storage of working fluid,
could replace the internal combustion engines currently fitted on motorcycles. Once filled with
compressed air (with a pressure of 20 bar), the proposed air turbine and air tank could run a
motorcycle for up to 40 minutes. Sizing, shaping and fitting of higher capacity air tanks to store
sufficient air for longer runs, however, pose major hurdles.
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For now, a person utilizing such a vehicle will need to stop around every 30 Km (19 miles) to re-
fill their tank with compressed air. The desired infrastructure of compressed air filling stations
will be needed and may be created upon successful implementation of this compressed
air technology. The ultimate goal is to use renewable resources like solar and wind
energy to compress the air and run not just light vehicles but also domestic appliances.

From the above study, it is concluded that if this technology is implemented widely in
developing countries, it can curb 50% to 60% emission and ultimately could check the
global warming issue up to great extent.

(*Source: The article, “Study of the influence of vane angle on shaft output of a multi-vane air turbine” was
published on May 6, 2010 in the Journal of Renewable and Sustainable Energy, American Institute of Physics, New
York. See: http://jrse.aip.org/resource/1/jrsebh/v2/i3/p033101_s1)

2. TESTIMONY FROM EXPERTS

There are now more than 24 papers published from leading International Journals duly peer
reviewed.

2.1. The Journal of Renewable and Sustainable Energy (JRSE) from “American Institute of
Physics” has considered it as very Original Work and published 2- papers:

e Study of the influence of vane angle on shaft output of a multivane air turbine ,Bharat Raj
Singh and Onkar Singh, J. Renewable Sustainable Energy 2, 033101 (2010);
http://dx.doi.org/10.1063/1.3424712 (16 pages) Online Publication Date: 6 May 2010.

e Study of the influence of vane angle on shaft output of a multivane air turbine. 1I.
Different rotor to casing diameter ratios with optimal injection angle Bharat Raj Singh
and Onkar Singh, J. Renewable Sustainable Energy 3, 033102 (2011);
http://dx.doi.org/10.1063/1.3583647 (17 pages) Online Publication Date: 24 May
2011.

2.2. The Institute of Mechanical Engineers, UK (IMecH) has published 2- papers:

e Development of a vaned type novel Air Turbine", Singh B.R. & Singh Onkar- The
International Journal of Mechanical Engineering Science, London, UK , Proc. IMechE, Part
C:December 2008,JMES993, ISSN 0954-4062;(Received 21 December 2007 and accepted for
publication 3 June 2008), Vol. 222 Number 12, pp. 2419-2426 DOI:10.1243/09544062JMES993.

e Analytical Investigations on Different Air Injection Angles to Optimize Power Output of a
Vaned Type Air Turbine, Singh B.R. & Singh Onkar -Internatinal Journal of Power and
Energy,

Westminster, London- SW1H 9JJ,UK, Proc. of IMechE, Part A:JPE-837, ISSN: 0957-6509; (The
manuscript was received 11th June 2009 and accepted for publication 7th October' 2009), Vol.
224, Number 3, 2010, pp. 305-312. DOI: 10.1243/09576509JPE837.

2.3 Papers Published in leading International Journals & Book Chapters

e Singh B.R. & Singh Onkar -""Development of a vaned type novel Air Turbine' - The
International Journal of Mechanical Engineering Science, London, UK , Proc.
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IMechE,Part C:December 2008,JMES993, ISSN 0954-4062;(Received 21 December
2007 and accepted for publication 3 June 2008), Vol. 222 Number 12, pp. 2419-2426
DOI:10.1243/09544062JMES993.

Singh B.R. & Singh Onkar -""Parametric Evaluations of Injection Angles and Vane
Angles on Performance of a Vaned Type Novel Air Turbine™ - International Journal
of Engineering and Natural Sciences, World Academy of Science, Engineering and
Technology, Turkey,IJENS-pISSN:2010-4006;elSSN:2010-4014, Vol.3 Number 4(37),
2009, pp. 217-224.

Singh B.R. & Singh Onkar -""Optimization of Power Output of a Vaned Type Novel
Air Turbine With Respect to Different Injection Angles™ -Internatinal Journal of
Mechanical Engineering, Darya Ganj,New Delhi-110002(India),IIME-ISSN:0974-
5823;(Received October 24, 2009 and accepted December 10, 2009), Vol.2, Number 2,
July-Dec 2009, pp. 205-211.

Singh B.R. & Singh Onkar -""Numerical Analysis of Pressure Admission Angle to
Vane Angle Ratios on Performance of a Vaned Type Novel Air Turbine” -
International Journal of Engineering and Applied Sciences,World Academy of Science,
Engineering and Technology, Turkey,|JEAS-pISSN:2010-3980; elSSN-2010-3999,
Vol.6 Number 2(14), 2010, pp. 94-101.

Singh B.R. & Singh Onkar -"Theoretical Investigations on Different Casing and
Rotor Diameters Ratio to Optimize Shaft Output of a Vaned Type Air Turbine -
International Journal of Engineering and Applied Sciences, World Academy of Science,
Engineering and Technology, Turkey,|IJEAS-pISSN:2010-3980; eISSN:2010-3999, Vol.6
Number 2(15), 2010, pp. 102-109.

Singh B.R. & Singh Onkar -""Effect of Rotor to Casing Ratios with Different Rotor
Vanes on Performance of Shaft Output of a Vane Type Novel Air Turbine™ -
International Journal of Engineering and Applied Sciences, World Academy of Science,
Engineering and Technology, Turkey,|IJEAS-pISSN:2010-3980; elSSN:2010-3999,
Vol.6, Number 4(33), 2010, pp. 133-138.

Singh B.R. & Singh Onkar -"Effect of Different Vane Angle on Rotor - Casing
Diameter Ratios to Optimize the Shaft Output of a Vaned Type Novel Air Turbine"
- International Journal of Engineering Science and Technology,Chennai, India-1JSET-
ISSN:0975-5462; VVol.2, Number 3(2), 2010, pp. 114-121.

Singh B.R. & Singh Onkar -"Study of Effect of Injection Angle to Rotor-Casing
Diameter Ratios on Performance of a Vaned Type Novel Air Turbine™ - International
Journal of Engineering Science and Technology, Chennai, India-1JSET-1ISSN-0975-5462,
Vol.2, Number 4(10), 2010, pp. 409-416.

Singh B.R. & Singh Onkar -"'Critical Effect of Rotor Vanes with Different Injection
Angles on Performance of a Vaned Type Novel Air Turbine™ - International Journal
of Engineering and Technology, Chennai, India, IJET-ISSN: 0975-4024, VVol. 2 Number
2(28), 2010, pp. 118-123.

Singh B.R. & Singh Onkar -""Study of Influence of Vane Angle on Shaft Output of a
Multi Vane Air Turbine™ - International Journal of Renewable and Sustainable Energy,
AIP, New York, USA.ISSN:1941-7012;(The manuscript received on October 24, 2009,
accepted April 09, 2010, and Published on May 6, 2010 ), Vol.2 Number 3, 2010, pp.
033101-16 DOI:10.1063/1.3424712



Singh B.R. & Singh Onkar -"Analytical Investigations on Different Air Injection
Angles to Optimize Power Output of a Vaned Type Air Turbine' -Internatinal
Journal of Power and Energy,Westminster, London- SW1H 9JJ,UK, Proc. of IMechE,
Part A:JPE-837, ISSN: 0957-6509; (The manuscript was received 11th June 2009 and
accepted for publication 7th October' 2009), Vol. 224, Number 3, 2010, pp. 305-312.
DOI:10.1243/09576509JPE837.

Singh B.R. & Singh Onkar -""Study of Effect of Rotor Vanes to Rotor-Casing
Dimensions on Performance of a Zero Pollution Vane Type Novel Air Turbine™ -
International Journal of the Physical Sciences, 5170-00200, Nairobi-73023 Victoria
Island, Lagos,ISSN: 1992-1950; (The manuscript 1JPS-10-038 was received on February
01, 2010 and accepted on April 28, 2010) - Vol.5(5), 2010, pp. 547-556..

Singh B.R. & Singh Onkar -"Study of Influence of Different Rotor to Casing
Diameter Ratios with Optimal Vane and Injection Angles on Shaft Output of a
Multi-Vane Air Turbine™ - International Journal of Energy & Power, Inventi Journals
Pvt. Ltd., SDX 33, Minal Residency, JK Road, BHOPAL, 462023, MP, India, ISSN:
2229-7774; (The manuscript EEP-10-03 was accepted on September 15, 2010) - Vol.
2011, Article ID-" Inventi:eep/3/10 ".

Singh B.R. & Singh Onkar -"Performance Investigations for Power Output of a
Vaned Type Novel Air Turbine™ -MIT- International Journal of Mechanical
Engineering, Moradabad, India, ISSN :2230-7699; (Accepted: Dec. 17, 2010; Published:
Jan 11. 2011), Vol.1(1), 2011, pp 9-16 .

Singh B.R. & Singh Onkar -""STUDY of The Inflence of Vane Angle On Shaft Output
of a Multivane Air Turbine (Il. Different rotor to casing diameter ratios with
optimal injection angle)” - International Journal of Renewable and Sustainable Energy
AIP, New York, USA, ISSN:1941-7012; (The Manuscript was received on Oct 10, 2010,
accepted on April 7, 2011 and published on May 24, 2011); Vol.3, Number 3, 2011, pp.
033102-17 DOI: 10.1063/1.3583647.

Singh B.R. & Singh Onkar -""Analysis of the effect of rotor-to-casing diameter ratio
on the power output of a vaned-type air turbine (Part-11)"" - Research Journal of
Applied Sciences, Engineering and Technology, Maxwell Scientific Publishing,74
Kenelm Road, B10 9AJ,Birmingham Small Heath, UK, ISSN:2040-7459; (The
Manuscript received on March 11, 2011, accepted on April 16, 2011 and published on
May 25, 2011) Vol.3(5), 2011, pp. 415-425.

Singh B.R. & Singh Onkar -""Study of Performance of Shaft output with Rotor-to-
Casing Ratios versus Different Vane Angles Adopting Practical Approach on a
Novel Multi-Vane Air Turbine” -The Global Journal of Researches in Engineering-
A:Mechanical Mechanics Engineering(GJRE-A), Cambridge Office Center Il Canal
Park,Floor No. 5th,Cambridge (Massachusetts),Pin: MA 02141, United States; (The
Manuscript submitted July 15, 2011 and accepted Aug 01, 2011)- GJRE(A), Vol.11(5),
2011, pp 1-8.

Singh B.R. & Singh Onkar -""Compressed Air Energy Storage System Based Engine
for Running Light Vehicle™ - International Journal of Energy and Environmental
Engineering, No. 173, Sepahbod Gharani Ave., Tehran, Iran; (The Manuscript submitted
July 26, 2011 and accepted Oct 31, 2011), ISSN: 2008-9163, Vol.2, No.4, pp.33-44 / Fall
2011, MS:1JEEE/903-56 .



Singh B.R. & Singh Onkar -""Study of Compressed Air Storage System as Clean
Potential Energy for 21st Century' -The Global Journal of Researches in Engineering-
A:Mechanical Mechanics Engineering(GJRE-A), Cambridge Office Center Il Canal
Park,Floor No. 5th,Cambridge (Massachusetts), Pin: MA 02141, United States; (The
Manuscript submitted Dec 03, 2011 and accepted Dec 16, 2011) - GJRE(A), Vol.12(1),
2012, -pp 21-33.

Singh B.R. & Singh Onkar -"A study of performance output of a multi-vane air
engine applying optimal injection and vane angles™ - International Journal of Rotating
Machinery, Hindawi Publishing Corporation, New York; (Received 5 October 2011,
Revised 12 March 2012; Accepted 15 March 2012), ISSN: 1023-621X (Print), Volume
2012 (2012), Article 1D 578745, 10 pages; DOI:10.1155/2012/578745.

Singh B.R., & Singh Onkar -""Impact of Two Wheeled Vehicle’s on Global Warming
and its Remedial Design™ - International Journal of Mechanic Systems Engineering
(IJMSE), The World Academic Publishing Co., Limited, Unit 1105, 11/F., Tower 1,
Lippo Centre, No. 89 Queensway, Admiralty, Hong Kong; (Received March 05, 2012;
Accepted May 06, 2012) - Vol2(2), 2012, pp 12-18; pub date May 25, 2012.

Book Chapters:

Singh Bharat Raj and Singh Onkar, (2011), Influence of the Air Engine on Global
Warming Issues - 21st Century Fuel Technology , The Impact of Air Pollution on Health,
Economy, Environment and Agricultural Sources, Dr. Mohamed Khallaf (Ed.), ISBN:
978-953-307-528-0; University Campus, STeP RiSlavka Krautzeka 83/A 51000 Rijeka,
Croatia, 30 Aug 2011, DOI:10.5772/16708.

Singh Bharat Raj and Singh Onkar, (2012), Global Trends of Fossil Fuel Reserves and
Climate Change in the 21st Century ,Book-Fossil Fuel and The Environment, Dr.
Shahriar Khan (Ed.), ISBN 979-953-307-561-6, University Campus, STeP RiSlavka
Krautzeka 83/A 51000 Rijeka, Croatia, 14 March 2012, DOI: 10.5772/2315.

Singh Bharat Raj and Singh Onkar, (2012), Study of Impacts of Global Warming on
Climate Change: Rise in Sea Level and Disaster Frequency ,Dr. Bharat Raj Singh (Ed.),
ISBN:979-953-307-820-4, University Campus, STeP RiSlavka Krautzeka 83/A 51000
Rijeka, Croatia, 19 September 2012, DOI:10.5772/50464.

Singh Bharat Raj, Cheng Karl and Cheng Alan, (2012), Impact of Uses of 3-Dimensonal
Electronics 1C Devices and Computing Systems on the Power Consumptions and Global
Warming Issues ,Dr. Bharat Raj Singh (Ed.), ISBN:979-953-307-820-4, University
Campus, STeP RiSlavka Krautzeka 83/A 51000 Rijeka, Croatia, 19 September 2012,
DOI: 10.5772/52230.

Singh Bharat Raj and Singh Onkar, (2012), Study of Impacts on Climate Change: Glacier
Melting and Growing Crises , Book-Climate Change:Realities, Impacts Over Ice Cap,
Sea Level and Risks, Dr. Bharat Raj Singh (Ed.), ISBN:980-953-307-489-9, University
Campus, STeP RiSlavka Krautzeka 83/A 51000 Rijeka, Croatia, 16 January 2013 DOI:
10.5772/3459.

Singh B.R., & Singh Onkar -"Influence of Rotor to Casing Ratios with Different
Rotor Vanes on Performance of Shaft Output of a Multivane Type Novel Air



Turbine™ - International Journal of Research in Engineering and Advanced Technology
(JREAT),, ISSN:2320-8791, Vol.1 Issue 2 April-May 2013.

e Singh B.R., & Singh Onkar -""A Future Technology of Automobile Engine That Runs
on Compressed Air as a Fuel™ - IOSR Journal of Mechanical and Civil Engineering
(IOSR-JMCE),, Special Issue-RDME2013, elSSN:2278-1684 and pISNN:2320-334X,
Vol.6 Issue 2 April 2013.

3. WORLDWIDE PRINT MEDIA, RADIO AND TV NEWS
3.1 Press Release from New York City
3.1(a) Janson Berdi, JRSE, ENG, CHN date: 14™ June’ 2010

(Text of Press Release)
New Design for Motorcycle Engines Powered by Compressed Air

Most motorcycles in the world today use engines that burn gasoline, contributing to greenhouse
gasses and adding air pollution tothe surrounding area. Now two scientist s in India
have conceptually designed a new, cleaner motorcycle engine that uses compressed air to turn
a small air turbine, generating enough power to run a motorcycle for up to 40 minutes.

Their design, described in a recent issue of the Journal of Renewable and
Sustainable Energy, could be combined with a compressed air cylinder asa
replacement for traditional internal combustion engines. In areas where motorcycles are a major
source of public transportation, such a technology could cut emissions substantially if widely
implemented. According to Bharat Raj Singh, one of the two authors on the paper
and aresearcher at the SMS Institute of Technology in Lucknow, India, some 50 to 60
percent of present emissions in some areas could be reduced with the new
technology, though a number of technical challenges remain. Designing a compact but
high-capacity air tank to store sufficient "fuel" for long rides is a major hurdle. Existing
tanks would require someone to stop about every 30 km (19 miles) to swap tanks.

The article, "Study of the influence o fvane angle o nshaft output of a multi-vane air
turbine” by Bharat Raj Singh and Onkar Singh was published May 6, 2010 in the Journal
of Renewable and Sustainable Energy.

(See: http://jrse.aip.org/resource/1/jrsebh/v2/i3/p033101 _s1)

- JB, JRSE, ENG, CHN
Date: June 14, 2010, 8.40 PM

3.1(b) Free Lancer Writer, Sara Goudarzi

Bringing A Different Meaning To Air Travel, Sara Goudarzi is a freelance writer based in New
York City, Published: June 16, 2010, http://jrse.aip.org/1.1403087



3.2 Science News, USA

lenoe /%w

Indian scientist duo design compressed air powered bike
engine

June 23rd, 2010

Washington, June 23 (ANI): Two Indian scientists have broken new ground by conceptually
designing a new, cleaner motorcycle engine which is powered by compressed air.

The engine uses compressed air to turn a small air turbine, generating enough power to run a
motorcycle for up to 40 minutes. Their design, described in a paper appearing in the Journal of
Renewable and Sustainable Energy, could be combined with a compressed air cylinder as a
replacement for traditional internal combustion engines. In areas where motorcycles are a major
source of public transportation, such a technology could cut emissions substantially if widely
implemented.

According to Bharat Raj Singh, one of the two authors on the paper and a researcher at the SMS
Institute of Technology in Lucknow, India, some 50 to 60 per cent of present emissions in some
areas could be reduced with the new technology, though a number of technical challenges
remain.

Designing a compact but high-capacity air tank to store sufficient “fuel” for long rides is a major
hurdle. Existing tanks would require someone to stop about every 30 km to swap tanks. (ANI)
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3.3 Economist, London

The

Economist

Technology

Babbage

Running on empty, literally

Jun 30" 2010, 11:33 by J.P. | LONDON

IT SOUNDS too good to be true. Two Indian engineers have conceptually designed a motorcycle
engine which, they claim, could use compressed air to turn a small air turbine, generating enough
power to run a motorcycle for up to 40 minutes.

Their design, described in a recent issue of the Journal of Renewable and Sustainable Energy,
could be combined with a compressed air cylinder as a replacement for traditional internal
combustion engines. In areas where motorcycles are a major source of public transportation,
such a technology could cut emissions substantially if widely implemented.

According to Bharat Raj Singh, one of the two authors on the paper and a researcher at the SMS
Institute of Technology in Lucknow, India, some 50 to 60 percent of present emissions in some
areas could be reduced with the new technology, though a number of technical challenges
remain. Designing a compact but high-capacity air tank to store sufficient "fuel” for long rides is
a major hurdle. Existing tanks would require someone to stop about every 30 km (19 mi) to swap
tanks.

But don't rush off to sell your oil-major stocks just yet. (Though you've probably been ditching
BP's anyway.) The nub lies in the word "conceptually”. What Dr Singh and his colleague and
namesake Onkar Singh have done is to elaborate "a mathematical model of a small capacity
compressed air driven multivane air turbine™ (here is the paper's abstract).

This is in no way to detract from their fascinating work. But it does bear noting that the path
from conceptual number crunching to churning out a viable product, or just a prototype, is a
tortuous one. Though perhaps less so than navigating Lucknow's streets on a tattered two-stroke.

Link: http://www.economist.com/node/21008033
Or http://www.economist.com/blogs/babbage/2010/06/babbage 1
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3.4 Scientific American Podcast

THE ADVOCATE OF IKDUSTRY AND EXTERPRISE, AND JOURNAL OF \ni HANICAL AND u1||1 R IMPROVEMENTS.

VOLUME I. NEW-YORK, THURSDAY, AUGUST 25, 1865 NUMBER 1.

£ ScientificAmerican.com > 60-Second Science

Design Boosts Chances for Air-Powered Motorcycle
July 6, 2010

Mathematical modeling shows viability of a motorcycle that could run on compressed air.
Karen Hopkin reports

Listen to this podcast:

Download this podcast
Subscribe via: RSS | iTunes
More 60-Second Science | All Podcasts

Die-hard advocates of alternate energy might fantasize
about cars that could one day run on water. But scientists in
India have gone a step further. They’ve mathematically
modeled an engine that should allow a motorcycle to run on
alr—compressed air, that is. Their design is described in the Journal of Renewable and
Sustainable Energy. [Bharat Raj Singh and Onkar Singh, http://bit.ly/bFd3dO]

The hunt is on for alternatives to fossil fuels. Internal combustion engines convert the energy in
gasoline’s molecular bonds into motion. But what if there were another way to make engine parts
move?
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Scientists in India were thinking of a well-directed wind. And after crunching the numbers on
pressure and flow, they’ve concluded that a tank of compressed air could generate enough power
to run a motorcycle for up to 40 minutes. The air would spin a turbine, which would then get
things rolling.

Of course they’d need to design a tank that could store enough air to fuel a long haul. Current
cylinders would need changing or charging after about 20 miles. Which would still cover a lot of
commutes and trips to the grocery store.

And you’d still need to get air in the tank in a green way. Maybe a solar-powered, geothermal,
wind-driven compressor?

—Karen Hopkin

[The above text is an exact transcript of this podcast.]
60-Second Science is a daily Podcast. Subscribe to this Podcast: RSS | iTunes
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3.5 Southern California Public Radio

893KPCC

Southern California Public Radic

AIir-O-Cyecles
THE LOH DOWN ON SCIENCE

Jan 20, 2011
Easy riding, on air.

And now for a trick Evil Knievel couldn’t do!
This is Sandra Tsing Loh with the Loh Down on Science.

Meet Bharat Singh, from the SMS Institute of Technology in India. Singh tweaked the design of
the typical motorcycle combustion engine to replace the gas tank with, yes . . . an air tank.

Gas motors work like this: Spray aerated fuel into the cylinder. Add spark. Boom! The explosion
- a rapidly expanding volume of hot gas - pushes the motor parts that turn the wheels. The toxic
leftovers are tooted out the tailpipe.

Compressed air does exactly the same thing--minus the fireworks and pollution. Cranking the
throttle injects extremely dense air into the chamber. It violently expands and you're off to the
motocross!

But . . . road trippin' Harley Heads beware: The tank would last about 20 miles before running
out of steam. Fixing that's the next step.

Singh estimates that, in areas where Motorcycles Rule - like in most less-developed countries -
his air-o-cycle could cut total vehicle emissions by up to sixty percent.
In short, Houston, we have a wheelie! Or, at least, New Delhi, we have a wheelie. Rock on.
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4.0 WORLDWIDE PRINT MEDIA, INTERVIEWS AND OTHER RECOGNITIONS

Worldwide News

1- Bringing a different
meaning to Air Travel-AlP
Top Story- June 16, 2010

2- Eureka Alert-June 22, 2010

3- US News Science- June 23,
2010

4- Science Daily- June 22,
2010

5- Science Blog

6- Scientific American-July 6,
2010

7- eScience News

8- Phys Org- June 22, 2010
9- Green Optimistic

10- Tree Hugger

11- Innovation Report UK

12- THE HINDU Daily-June 24,

2010

13- Iran Daily News Paper -
July 04, 2010

14- Eco Friends
15- Xenophilia

16- TechNewsDaily-USA

17- Live Science- June 30,
2010

18-THE ECONOMIST

19- Indian motos blog

20-Trak In

21-Science News

22-Green and Clean
23-Thaindian News

24- DNA Sci/Tech, Mumbai
25- BikeinIndia-Air runner
26- BuzzG.com- 23-06-2010

27- UTNE News 53- QatarSamachar.com: July 24, 2010
28- ForestLaneShul 54- Kuwait Samachar.com: July 24, 2010
29- Instablog 55- Flash News Today-June 24, 2010
30- Research at SMS 56- Energy Daily-25-06-2010

31- Free Press 57- SpaceMart-25-06-2010

32- PRBot- 9th July' 2010  58- Pakistan Defence-25-06-2010

33- PRLog 59- Cyril Huze Blog-25-06-2010
34- Market PressRelease  60- Arch 1 Design- China Forum:26-06-2010
35- SBWire 61- EFYTimes.com: 28-06-2010
36- Simply Green 62- Europeon Motorcycles-30-06-2010
37- Invacao Techlogica- L .
. 63- Nigerian National News-June 30, 2010
Brazil
38- NewKerla-News 64- US Arab Chamber of Commerce-June 30,2010
39- Telugu Wave 65- Stay on the Black-30-06-2010

40- Zopag-23rd June' 2010 66- Carolina Motor Rides-July 02,2010

41- Green Wala 30th june’ . .
67- CTEnvironmentalHeadlines-July05,2010

2010

42- Whoar.NZ 68- STIRI-Romania-Juy 6, 2010

43- KiwiBiker-co.NZ 69- Vietnam Express News:06-07=2010 Download -.doc
44- UPI Science News 70- Yeyan-ChineseNews-July07,2010

71- Yaplog.jp-Design Boosts Chances for Air-Powered

45- MahaMedia News
Motorcycle -July 15, 2010

46- Ministry of Industries

and Mines, Iran 92- Digital.bg: July 17,2010

47- IndiaTimes.com 73- mylindiaguide-July 21, 2010

48- India Vision News 74- AllaboutBikes-Magazine, NY,USA-July2010

49- Alternative Energy 75- Science Tech-DST Magazine-Aug2010

50- Andhra News 76- The Press & Journal-Energy-Scotland-Aug 2, 2010
51- Andhra Youth 77- DownToEarth-Magazinelnd-Sep 2010

52- Andhra Headlines-Jun10 78- BiolnfoBank-Library-All21Science-Sep 2010
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79- Renewable Power News

80- Bikerzlane

81- Tech the Future

82-Planet Berry

83- XBhp

84- Gas 2.0

85- EcoWorld

86- DailyTimes-Pak

87- SilliconIndia

88-SpaceDaily

89-KeelyNet

90- Dailylndia

91- Celebrifi.com- June 23,
2010

92- AirCompressor-Direct-UK-

June 24, 2010

93-Buzz in News-23-06-2010
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94- NutKrackerVideo-22nd
June' 2010

95- Kids Science Zone-22nd
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96- Product Design &
Development-Jun 22, 2010
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2010

98- my USTINE news:23-06-
2010

99- Newsy Stocks News-23-
06-2010
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Sep 21, 2010

101- Samachar.com-23-06-
2010

102- NewsOnelndia: 23-06-
2010

103- EngineeringUK-23-06-
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104- Before Its News-23-
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Compressed Air Engines-
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23,2010

108- OmanSamachar.com:

June 24, 2010
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110- News Sanchar-12-10-2010- Download-Copy .pdf / .doc

111- Deptt. of Science & Technology- Techno-Watch-

Dec 10, 2010

112- Global Warming-Carbon Capture-YouTube Nov 18, 2010

113- Design in Society-Air Power Car Analysed-Nov 29, 2010

114- Sciencery- Dec 1, 2010

115- Climate Capture Report-Dec 15, 2010

116- Energy recycling.com -What happened to air Car?

Jan 13, 2011

117- Lohdown archive-Air-O-Cycles-Jan 20,2011

118- Controlling Pollution-Jan 22, 2011

119- Suprememastertv.com-Save Our Planet-July 08, 2010

120- ASC 99th Chapter-News Letter November'
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121- TheBullShitz.com-What happened to Compressed Air
Car?- May 26, 2011

122- World Press-What happened to the compressed air
car -May 30, 2011
123- Times of India-Motorbike Engine that Consumes Air-
December 29, 2011.
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{12) PATENT APPLICATION PUBLICATION (21) Application No.2412/DEL/2010 A
(19} INDIA
(22) Date of filing of Application :08/10/2010 (43) Publication Date : 13/04/2012

(54) Title of the invention : ROTARY & VANE TYPE AIR ENGINE

(51) International classification :B23IB|(71)Name of Applicant :
{31) Priotity Document No :NA | 1)BHARAT RAJ SINGH
(32) Priority Date NA Address of Applicant :BISENKUNI, 5323, VIRAM KHAND,
(33) Name of priority country NA |GOMATI NAGAR, LUCKNOW-226010, UTTAR-PRADESH,
(86) International Application No (NA |INDIA
Filing Date NA | Z)JONKAR SINGH
(87) International Publication No ‘NA  |(72)Name of Inventor :
(61) Patent of Addition to Application Number ‘NA | D)BHARAT RAJ SINGH
Filing Date NA | 2)ONKAR SINGH
(62) Divisional to Application Number NA
Filing Date NA
(57) Abstract :

A rotary vane type air turbine engine utilizing compressed air as a fuel and, works on the reverse concept of an air compressor is
provided. The rotary vane type air furbine takes compressed air from compressed air storage tank through the filter, regulator and
lubricator unit and generates power to drive the shaft. Proposed Vane type air turbine 1s having variable inlet geometry with at least
four number of vanes sliding inside the slots made therein on the rotor periphery, and casing liners provided inside the casing. The air
turbine engine is 100% emission free and highly efficient with the performance range upto 97%.

No. of Pages : 22 No, of Claims ; 14
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6.0 PHOTOGRAPHS OF “AIR-O-BIKE”

o - . - ..' -
Fig 5: Air —O-Bike- with Air Engine Turbine

v e N "’

Fig 6: Air-O-Bike- with Storage Cylinder
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& } vy
Fig. 8: Demonstration of Air-O-Bike before President of India, Shri Pranab Mukherjee on May
10, 2013
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7.0 BIBLIOGRAPHY OF PROF. (DR.) BHARAT RAJ SINGH, DIRECTOR (R&D)

[AIM: To serve

5/323, Viram Khand, Gomati Nagar,
Lucknow-226010,

Uttar-Pradesh, India

Mob: +91-9415025825, 9935025825

E-Mail: brsinghlko@yahoo.com

Webpage: http://www.brsinghindia.com

Nation as well as Globe by imparting enriched knowledge & experiences with aspirant

Engineers and / or Executives]

AWARDS:
l.

Vi.

Vil.

PRESENT JOB:

Year, 1965 - awarded by Hon’ble Governor of Uttar-Pradesh Sri Vishwa Nath Das
for preparation of working models of Scientific-Instruments on 23rd February’ 1965.
Year, 1980 - awarded as best officer of U.P.R.N.N. on the eve of its 5th anniversary
on 6th August, 1980.

Year, 1994 - awarded “Excellence Award” (Gold-Medal) by ICME, Bombay and
conferred “Samaj Sri” for earthquake relief work carried out in Districts Uttarkashi,
Tihari and Chamauli in the year, 1991-92.

Year, 2003 - Chief Minister's Appreciation-for the Monitoring Work of Ambedkar
Project, Meeting at Government and Lucknow Development Authority level on
August 24, 2003 Download CM Appreciation Letter.

Year, 2012 -Shiksha Gaurav Award-2012- honoured by Uttar-Pradesh Award
Society, Lucknow to Shri Bharat Raj Singh, Associate Director, SMS Group of
Institutions, Lucknow for his Excellent & Appreciable contribution in the Education
on eve of "Teachers Day" on September 04, 2012.

Year 2012-Certificate of Excellence- for the Contribution made as Coordinator
(RC-1247), Aakash Workshop organised by IIT-Bombay at School of
Management Sciences, Lucknow held on 10-11 Nov. 2012.

Year,2012-Life _Time Achievement Award-2012-conferred by International
Society of Agile Manufacturing, USA & IIT-BHU, Varanasi in recognition of
illustrious contribution in promoting Engineering & Professional Education on
December 16, 2012.

e POSITIONS / NATURE OF JOB:

0
o

DIRECTOR (R&D), CV Raman Centre for Research and Innovation, Lucknow
Professor & Head of Department - Mechanical Engg.
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e ORGANISATION: School of Management Sciences, Technical Campus, Lucknow-
227125, UP.

e DESIGNATION: Professor in the old Vth pay grade of (Rs.16, 400 - 450 - 20,900 - 500-
22,400).

e SUBJECTS TAUGHT:

0 Industrial Engineering- 100 % Semester Results — 4 times
Product Developments and Design- 100 % Semester Results — 1 time
Un-conventional Machining Processes-100% Semester Results — 6 times
Engg. and Managerial Economics- 98%-100% Semester Results -3 times
Advanced Welding Technology-100% Semester Results-1 time

O 00O

e PROJECTS SUPERVISED:

Industrial Project-Manufacture of Agriculture appliances
Use of Compressed Air as an alternative to Fossil Fuel
LPG driven Two Stroke Engine / Motor Cycle

Gearless 90 degree rotational movement of a shaft
Running Model of Solar Photo Voltaic Car

Fabrication and Analysis of Air Engine

Solar Bi-cycle

Compressed Air Run Motorbike

Solar Street Car

OO0OO0OO0OO0O0OOO0OO

e PATENT:
0 Vane Type Air Engine Turbine for Motorbike (No: 2412/DEL/2010 Oct 8, 2010)

ACADEMIC ACHEIVEMENTS:

DS

» Paper published in *National- 15 nos. / International Journals-26 nos.
» Paper presented and published in National / International Conferences-30 nos.
(Total Papers=71 approx.)

DS

DS

» Patent of Air Engine (invented / developed) got registered on 08th Oct’2010.

» Could Motorbike Air Engine cut down emission by 50-60% in developing country?
(Press release issued by USA in June’2010 and news covered by almost all countries of
World  via: NEWS  papers, Radios and TV  Channels)-See  website:
http://www.brsinghindia.com

DS

PROFESSIONAL QUALIFICATIONS:

« Ph.D. in Mechanical Engineering- titled: Development and Analysis of Air Engine from
GB Technical University, India in 2011.

« M.E. (Analysis and Design) with 62% from M.N.Regional Engg. College, Allahabad
University in 1988.

s B.E. (Mechanical) with 65% from SV Regional college of Engg. and Technology, Surat,
South Gujarat University in 1972,
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ACADEMIC QUALIFICATIONS:

« Inter Mediate Science with Il division (59%) distinction in Physics from UP Board,
Allahabad in 1965.

% High School Science with Il division (58.7%) distinction in Math from UP Board, Allahabad
in 1963.

EXPERIENCES:

(32- Years Industrial and 9.5- Years Academics)

o Director (R&D), Prof. & HOD-ME, SMS Institute of Technology, Lucknow, from 1st july’
2009 to till Date.

o Dy. Director, Prof. & HOD-ME, Sagar Institute of Technology & Management, Barabanki
from Dec’2004 to Jun’2009.

O Consultant, UP Rajkiya Nirman Nigam Ltd, Lucknow from Feb’2004 to Jul’2004.

O Managing Director, CGM, GM, Sr. PM, UP Rajkiya Nirman Nigam Ltd, Lucknow from 1st
Jul’1990 to 31st Jan’2004.

O General Manager (Project), Chief Manager (Project), UPTRON India Ltd., from 21st June’
1987 to 30th June’ 1990.

O Sr.Project Manager, Project Manager, Resident Engineer, UP Rajkiya Nirman Nigam Ltd,
Lucknow, from 1st Dec.’ 1976 to 20st June’ 1987.

O Asst. Divisional Engineer, Technical Assistant, Hindustan Steel Works Ltd., Naini, Allahabad
from 13" July’ 1972 to 30" Nov’ 1976.

MAJOR PROJECTS HANDLED, ADMINISTRATIVE ROLE AND ACADEMIC EXPERIENCES:
« HSCL, NAINI: [1972-1976]
WAS ASSOCIATED FOR CONSTRUCTION AND INSPECTION INCHARGE FOR:
Bharat Pumps and Compressor Ltd., Naini factory
Indian Telephone Factory Ltd, Naini

Triveni Structural Ltd. , Naini- fabrication tower structure
**Launching girder fabrication and installation at Betwa river , Distt.-Hamirpur

VVVY

% UPRNN: [1976-1987]
WAS ASSOCIATED FOR PROJECT CONSTRUCTION FOR:

» **UP STATE SUGAR CORPORATION -Construction of factories -13 No’s -earliest
completion time in 13 - month’s. State record broken and Nigam received State
Award

Auto Tractors Ltd., Pratapgarh- factory construction completed in 18-months.

UP State and Co-operative textiles mills construction-14 nos.

BHEL Jagdishpur Insulator Plant- construction got done in-18 months.

BHEL, Varanasi Heavy Repair Plant- construction got done in-11 months.
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» Pontoon Fabrication-110 nos got done in -3 months.
» BPCL, LPG Plant construction got done in -8 months.

s UPTRON: [1987-1990]
WAS ASSOCIATED FOR PROJECT CONSTRUCTION FOR:

» UPTRON Colour Picture Tube Factory at Sahibabad-First Phase got completed in 6-
months.

UPTRON TV Factory, Chandowak, Jaunpur- Completed in 10-Months.

UPTRON Digital Factory, at Gomati Barrage, Lucknow-Got completed in 12 Months.
UPTRON Control System Factory, Chinhat, Lucknow- 18 Months.

YV V

% UPRNN: [1990-2004]

WAS ASSOCIATED FOR ADMINISTRATIVE JOBS:

Procurement, Monitoring of Project Work

**Earth Quake Relief Work at Tihari, Uttar Kashi and Chamauli

Attending meetings at Govt. and Client level

Holding meeting at corporate level

Dealing with administrative and establishment issues

Developing modern techniques for computerized monitoring systems and its follow UP.
Preparation and launching of web site: http://www.brsinghindia.com on dynamic
html

e Consultant to UPRNN for all technical matter and pursuance of sanctions and release of
funds from Govt. / Clients.

% SITM: [2004-2009]

o Deputy Director, Professor and Head in Mechanical Department since 21stJanuary’2009
to 30th June’2009.

e Dean — Administration, Professor and Head in Mechanical department- POSITION held
up to 21st Jan’ 2009.

e Library Convener- position held up to September’ 2006

e Coordinator-training and placement- position held up to September’ 2006.

% KGDU: [Aug’2006 - June’07]

e Technical Advisor, King George Dental University, Lucknow

s SMSIT (JULY’2009 - TILL DATE)

e Director(R&D), SMS Group of Institutions and Head of Mechanical Department
since 1stjuly’2009 to till date.
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NATURE OF JOBS HANDLED PRIOR TO ACADEMICS:

EXECUTIVE AND MANAGERIAL JOBS: Procurement of materials, fabrication of structure,
erection and sheeting works, getting inspection done and coordination activities with
officers.

ADMINISTRATIVE JOBS: Also headed the commercial, finance, establishment, design and
other administrative responsibilities.

HIGHEST POSITION: Joined HSCL, as “Technical Assistant” in 1972 and with various

responsibilities at above stated organizations, attained the highest post of state “Managing
Director” in 2003-2004.

PERSONAL DATA:
NAME: BHARAT RAJ SINGH
FATHER’S NAME: LATE SRI RAM SAGAR SINGH
DATE OF BIRTH: 05.01.1946

* 26- Research papers published in International Journals, and 15- in National Journal
30- Papers presented / published in National / International Conferences / Seminars

** These works were recognized by State Govt. and Central Govt.
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Annexure-I
Worldwide Presence through News, Radio & TV

Channels

THE CARBON CAPTURE REPORT [tk

About+ My Accountw Help + Contact

Home / Climate Change / Carbon Capture / Carbon Credits / Alternative Energy / Biofuels / Geothermal /
Hydroelectric / Natural Gas / Nuclear / Solar / Wind / Coal / Oil

Institute Of Technology: Organization DB Profile: All People
Date: September 9, 2011

Showing Entries 1-30 of 954

This page lists all names occur in articles mentioning Institute Of Technology relating to Climate
Change. For a complete overview of this entry's activities relating to this topic, please see the Institute
Of Technology Organization DB Profile.

Quick Gauges

Avisual summary of key indicators for this entity:

*-:Polarlzatm‘,

Media Type by Volume

verallfTon ~ Attention -~

e

0 100 ==
‘ 14.05

M hews [ Blog W Twitter

Related People

Sort By:

Previous Next “
Bernhard Wehrli 11.11% (23)
Tonya Sontro 10.63% (22)
Barack Obama 5.80% (12)
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Matthias Huss 4.83% (10)

Latin America 3.86% (8)
Al Gore 3.86% (8)
Bharat Raj Singh 3.38% (7)
Tony Brunner 2.90% (6)
Michel Montaigne-Bordeaux 2.90% (6)
Alexandra Perina-Werz 2.90% (6)
Simon Bradley 2.90% (6)
Christophe Gallaz 2.90% (6)
Ueli Leuenberger 2.90% (6)
Patrick Hofstetter 2.90% (6)
Lars Rasmussen 2.90% (6)
Moritz Leuenberger 2.90% (6)
Alexander Haederli 2.90% (6)
Andreas Fischlin 2.90% (6)
Andhra Pradesh 2.90% (6)
Le Matin Dimanche 2.90% (6)
Francoise Lemoine 2.42% (5)
Ren Xianfang 2.42% (5)
Hong Kong-Based 2.42% (5)
Andreas Bauder 2.42% (5)
Scitech Nxg 2.42% (5)
Vera Gottlieb 2.42% (5)
Dalai Lama 2.42% (5)
Deng Xiaoping 2.42% (5)
Steve W Heim 2.42% (5)
Mitch Daniels 1.93% (4)
Previous Next

SIGN UP FOR OUR DAILY REPORT BY EMAIL

Use our signup form to receive our daily email newsletter in your inbox each morning. Wake up to the latest developments, critical insights, and
moving trends to keep on top of your industries.

ABOUT THE CARBON CAPTURE REPORT

The Carbon Capture Report is one of the world's premiere sources of daily news and public perception reports of carbon capture and
sequestration, climate change, and the energy sector around the world, 365 days a year. Based on more than a decade of research on global
information discourse, the Carbon Capture Report has become the "go-to" resource for governments, companies, environmental groups, law
firms, venture capitalists, researchers, and even private citizens, with subscribers in more than 120 countries.

© 2005-2011 The Carbon Capture Report. A service of the University of lllinois. All results are generated by computer and no guarantees of any
kind are provided regarding accuracy or completeness.
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What Happened to the Compressed-Air Car?

By Beth Buczynski
January 13, 2011

In 2008, India’s largest car manufacturer announced that it would begin production of world’s first
commercial vehicle to run on nothing but compressed air.

In the search for the ultimate clean car, we’ve seen concept vehicles that run on everything from solar
power to algae, but most are expensive and require hard-to-find fuels. Wouldn’t it be nice to find a car
that ran on something that’s plentiful and free?

In 2008, India’s largest car manufacturer announced that it would begin production of world’s first
commercial vehicle to run on nothing but a puff of air — compressed air, that is.

~ e The Air_ Car concept, developed by the French
company Motor Development International (MDI) in
partnership with Indian giant Tata Motors, would
have used compressed air, as opposed to the gas-and-
oxygen explosions of internal-combustion models, to
push its engine’s pistons.

The car was said to achieve speeds of up to 68

mph with a range of 125 miles between fill-ups, all
for less than $13,000.
The concept itself is delightful: When your vehicle
gets low on fuel, you pull into a station to fill it up.
But instead of stopping at the gas pump, you roll
over to the customized compression unit, insert the nozzle into your tank instead of your tires, and fill up
on nothing but $2 worth of clean air.

Unfortunately, the dates for the Air Car’s much-publicized release in both Indian and American
markets have come and gone with no word about when the vehicle might actually hit the streets.

In 2009, Tata Motors’ Vice President of Engineering, S. Ravishankar admitted that the project was
facing difficulties in terms of vehicle range and cooling. At that time, Ravishankar declined to say
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whether the company was officially calling off the project, but commented that excessively low engine
temperature caused by the compressed air was a major problem.

Although the Tata version of the zero-emissions car might never make it into commercial production,
a more credible version is currently being developed by a duo of mechanical engineering professors in
India.

Bharat Raj Singh and Onkar Singh’s plans are decidedly more modest than the world domination
predicted by Tata and MDI, which is why many think they have a chance of succeeding in India.

According to Popular Mechanics, “The two plan to refit India’s scooters with an air-compression
motor that is about three-quarters of a foot in diameter. In the engine’s schematics, a tank of compressed
air fires into the chambers of a turbine whose axis is set off-center from its housing. The vanes of the
turbine extend as they rotate, allowing the chambers to accommodate the volume of air as it expands and
contributes to the drive.”

Unlike the Air Car, the retrofitted scooters would run off the pressure it takes to fill a tire at the gas
station (about 60 pounds per square inch). The Tata/MDI version had 4,350 psi in its tanks, which would
require stations to install new high-tech air pumps, a difficult investment for station owners in a
developing country like India.

Although Singh and Singh are hoping to eventually solve engineering problems related to torque and
range for their scooters (which currently only hold enough air to travel 18 miles), it might be a while until
they can really solve the emissions problem.

It’s important to remember that while vehicles running on only compressed air might seem like an
environmental miracle, they still have a carbon footprint.

“Companies manufacturing air vehicles usually fail to consider that the energy needed to compress
the air into their tanks comes from the electrical grid,” Lee Schipper, a project scientist at the University
of California — Berkeley, told Popular Mechanics. In a country like India, which relies heavily on dirty
coal-fired power plants, the use of thousands of compressed air vehicles would actually increase the total
emissions sent into the atmosphere.

For now, consumers wanting a clean, efficient vehicle might be well advised to consider the many
electric-powered cars and bikes already available on the market.

About the author

Beth Buczynski is a freelance copywriter and environmental journalist in northern
Colorado. She specializes in providing online content and community management
services for businesses that want to have a positive impact on our world....

Learn more about Beth Buczynski
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Motorbikes Could Run Efficiently on Air

By Stephanie Pappas, TechNewsDaily Contributor
Posted: 30 June 2010 03:07 pm ET
Buzz up! Comments (1) | Recommend (5)

Motorcycles powered by a compressed air engine could cut vehicular emissions in developing countries
by more than half, according to Indian researchers.

The engine, which uses a compressed air tank to power a turbine, could be available to
consumers within a year, said Bharat Raj Singh, a researcher at the SMS Institute of Technology
in Lucknow, India and one of the developers of the engine.

A prototype, modeled in a paper published in May in the Journal of Renewable and Sustainable
Energy, is capable of running a motorcycle at speeds of up to 50 mph (80 kph) for 30 minutes.
[Read "Cool Vehicles You'll Never Get to Ride."]

Motorcycles are the primary form of transportation in much of India. The bikes are responsible
for more than 77 percent of pollution in some areas, Singh said, which could be slashed to almost
nothing by swapping gas-guzzling engines for bikes powered by air.

“If we can cut down total pollution in developing countries 50 to 60 percent, that may be a major
quantity which can definitely reduce global warming,” Singh said.

Compressed air tanks can be recharged with pumps running off solar or other renewable energy,
making them a cheaper, eco-friendly alternative to hybrid electric vehicles, he added.

The engine works by pushing compressed air into a small turbine. The air expands and turns the
turbine, powering the motorbike. No fossil fuels are required, and the only waste product is the
expanded air.

The major challenge, Singh said, is to develop a compressed air tank that can stand up to long
journeys. The current prototype can hold air pressurized to 20 bars, or about 20 times normal air
pressure. The researchers are now working to develop a high-pressure tank that can sustain up to
300 bars of pressure. That would boost the running time of the motorbike from 30 minutes to six
hours enough to go 155 miles (250 kilometers) without swapping tanks.
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If these challenges are overcome, compressed air could power more than motorbikes, Singh said.
The turbine could even be scaled up to power a small car. Similar turbines could be used by
individual households to run domestic appliances like vacuums and emergency generators.
Families could use wind, solar or electric energy to pressurize their own air tanks, turning homes
into miniature power plants, Singh said.

“My next step is in the domestic area,” he said. “In every house, the garden should have an
energy tank.”

Link: http://www.livescience.com/technology/motorbikes-could-run-efficiently-on-air-
100630.html
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New Design For Motorcycle Engines
Powered By Compressed Air

by Staff Writers
College Park MD (SPX) Jun 25, 2010

Most motorcycles in the world today use engines
that burn gasoline, contributing to greenhouse
gasses and adding air pollution_to the surrounding
area.

Now two scientists in India have conceptually
designed a new, cleaner motorcycle engine that
uses compressed air to turn a small air turbine,
generating enough power to run a motorcycle for
up to 40 minutes.

In areas where motorcycles are a major source of public
transportation, such a technology could cut emissions
substantially if widely implemented

Their design, described in a recent issue of the Journal of Renewable and Sustainable Energy,
could be combined with a compressed air cylinder as a replacement for traditional internal
combustion engines.

In areas where motorcycles are a major source of public transportation, such a technology could
cut emissions substantially if widely implemented.

According to Bharat Raj Singh, one of the two authors on the paper and a researcher at the SMS
Institute of Technology in Lucknow, India, some 50 to 60 percent of present emissions. In some
areas could be reduced with the new technology, though a number of technical challenges
remain.

Designing a compact but high-capacity air tank to store sufficient "fuel” for long rides is a major
hurdle. Existing tanks would require someone to stop about every 30 km (19 mi) to swap tanks.
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Related Links:American Institute of Physics

e

i Engineering UK

Promoting the vital contribution of engineers, engineering and technology.

Contact Us Newsletter

Compressed air engines

June 23, 2010

)

? .
Engineers in India have devised a new motorcycle engine that uses compressed air to turn a
small air turbine. It generates enough power to run a motorcycle for up to 40 minutes.
As opposed to conventional motorcycle engines that run on gas or petrol, contributing to the
pollution in its environment, the new engine does not contribute at all to greenhouse gas
emissions.

According to one of the two developers of the engine, Bharat Raj Singh from the SMS Institute
of Technology in Lucknow, India, some 50 to 60 per cent of present emissions in some areas
could be reduced with the new technology, though a number of technical challenges remain.

Their development could be combined with a compressed air cylinder to replace a conventional
internal combustion engine.

Developing a small but high-capacity air tank that can store enough “fuel” for long journeys
remain the team’s greatest hurdle.

An article describing the engine is published in the Journal of Renewable and Sustainable
Energy.

Combustion

Meet a Role Model who develops engines.
Link: http://www.engineeringuk.com/viewitem.cfm?cit id=383468

Date Published: June 23, 2010 Print Send to a friend
) SHARE =
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NEW TECHNOLOGY

hhdustan&rmmetro\om

How about an air-run bike!

HT Correspondent

& lkoreportersdesk@hindustantimes.com

LUCKNOW: How about a motor- .

cycle that uses compressed
. air as fuel? It may sound unbe-
lievable but it is true.

An engineer from
Lucknow has conceptu-
alised a motorcycle engine,
which he claims can use
compressed air to generate
power to run a motorcycle
at least for 40 minutes.

The design by Bharat Raj
Singh-an engineer from the
state capital was recently
published in an issue of

‘| Journal of Sustainable

Energy.

* Simply put, the paper
puts forth a désign that can
- be combined with a com-

= Bharat Raj Singh being awarded a PhD degree at the GBTU convocation mmanyon\'hdnesdav

implemented, could cut

_pressed air cylinder as a lonE rides is a major hur- find a mention in the emissions substantially .
replacement for traditional said Singh who is a gazette next year. Two com- “The existing tanks
internal combustion researcher at the SMS panies from Thailand and ~ would require the driver to
engines, Institute of Technologyin .  Canada have already stop at every 30 km to

“Some 50% to 60% of the  Lucknow. He was awarded  approached him to adopt change tanks,” he adds.
present emissions insome ~ a PhD degree at the GBRTU the technology. The concept that the two
areas could be reduced with - convocation on Wednesday. For obvious reasons the engineers describe in the
the new technology, though ~ He co- authored the paper | invention assumes signifi- research paper is—a math- -
a number of technical chal-  with another engineer cance in areas where ematical model of a small
lenges remain. Onkar Singh. motoreyeles are a major capacity compressed air

Designing a compact but According to Singh, the .mode of public transport as  driven air turbine, but one
high-capacity air tank to technology has already such a technology if widely ~ can think of to see it in
store sufficient “fuel” for been patented and would future in reality.
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Prof. (Dr.) Bharat Raj Singh

Director (R&D), School of Management Sciences, Lucknow

e Dr. Singh was born in 1947 at Village: Raibigo, PO: Kadipur, District:
Sultanpur, UP, India. He received B.E. (Mechanical) degree, from SV
Regional Engineering College (now SVNIT), Surat, South Gujarat University,
Indiain 1972, M.E. (Analysis & Design of Process Equipments), from Motilal
Nehru Regional Engineering College (now MNNIT), Allahabad University
India in 1988 and Ph.D. from U.P. Technical University (now GBTU),
Lucknow, Indiain 2011.

e Dr Singh has approx. 4-decades experience pertaining to Industry,
Administration and Academics. Served 32 years in various Government
Organizations and retired as Managing Director, UP Rajkiya Nirman Nigam,
Lucknow and has been serving for the last 9 years in academics at various
positions and is now working as Director (R&D) and Professor and Head of
Department- Mechanical Engineering at School of Management Sciences, Lucknow.

e DrSinghisrecipient of many recognitions and awards. A few of them are:
a) State scientificaward by Hon. Governor of Uttar-Pradesh, Sri Viswanath Das in 1965,
b) Best officer award for creatingland marks in the Project Activities in 1981.
c) Samaj Sri National award for earth quake relief work in 2004.
d) Chief Minister of UPrecognitionin 2003
e) Shiksha Gaurav-2012 award by Uttar Pradesh Award Society.
f) Certificate of Excellence-2012- for the Contribution made as Coordinator (RC-1247),
Aakash Workshop organized by IIT-Bombay at School of Management Sciences, Lucknow
heldon10-11Nov.2012 and
g) Life Time Achievement Award-2012-conferred by International Society of Agile Manufacturing,
USA & IIT-BHU, Varanasi in recognition of illustrious contribution in promoting Engineering &
Professional Education on December 16,2012.

e DrSingh hasbeen avery creative and developed air engine which is now patented

« Dr. Singh has published more than 70-papers in leading International, National Journals and Conferences
Symposium and Seminars. He has also published 4-Books (Development of Air-Engine, Handbook on Stir
Welding, Global Warming & Climate Change) and 5-Book Chapters.

« Dr. Singh's area of Specialization is Unconventional Manufacturing Processes, Industrial Engineering,
Thermodynamics and Automobiles and Research field is in Sustainable Energy Resources, Environment and
Development of Zero Pollution Air Engines.

Dr.Singhis:
a) Member of Editorial / Advisory Boards of about 20- leading International Journals and

Reviewer of many Journals such as: ASME, USA; IMechE, UK, Elsevier.

b) Member of Institution of Engineers (India) in 1978, Chartered Engineer (India) in 1985, Fellow
(FIE)in 1985 and Member of International Association of Engineers; IAENG-105641 (M) in
2010.




