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An Overview 

Global warming is the serious issue for 
survival of livelihoods on  

Earth Planet 

But if atmospheric air is compressed by alternative 
energy sources like: wind, solar energy, muscular energy 
etc., or by utilizing disaster energy, and stored in 
energy tanks; it could be utilised as clean energy source 
for running domestic appliances, light vehicles etc. as 
zero pollution fuel source & could check the global 
warming!!! 
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An Overview 

What is the problem ! 

Is it man made?? 
Good karma/Bad Karma 

Environmental Change / Damage 

 

Global Warming 
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An Overview 

Definition: 
Global warming is 
the observed and 
projected increases 
in the average 
temperature of 
Earth's atmosphere 
and oceans. 
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  Fig. 1: Definition for global warming: Temp. increase in the last 

1'000 years 



An Overview 
Cause of the problem 

?? 
Excessive Use of Fossil Fuel 

 

Deforestation 

 

Ozone Layer Depletion 

 

Population Increase 

 

Lack of Awareness 
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An Overview 
Cause and effect for global warming 
 The last 50 years-increase in the atmosphere of 

greenhouse gas (concentrations like water vapour, carbon dioxide (CO2), 

methane and ozone.) 

 The reflecting back of heat energy by the atmosphere is 
called the "greenhouse effect“-act like a mirror and reflect back to 

the Earth a part of the heat radiation, which would otherwise be lost to 
space.  

 The major natural greenhouse gases are : 
 water vapor, which causes about 36-70% of the greenhouse effect on 

Earth (not including clouds); 

  carbon dioxide CO2, which causes 9-26%;  

 methane, which causes 4-9%, and  

 ozone, which causes 3-7%. 
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An Overview 
Cause of the problem ?? 

Excessive Use and availability of Fossil Fuel 
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An Overview 
How serious is the problem 

?? 
Temperature Rise-2o-6oC 

 

Climate Change- Flood, Draught 

 

Glassier Melting- Rise in Sea level 2cm/ yr 

 

Disaster Frequency- hurricane, tsunami etc. 
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An Overview 
Global warming problem ?? 
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Effects of global warming  

There are two major effects of global warming:  
• Increase of temperature on the earth by  

 about 3  to 5  C (5.4  to 9  Fahrenheit) by 

 the year 2100. 

• Rise of sea levels by at least 25 meters 

 (82 feet) by the year 2100. 



An Overview 
How serious is the problem ?? 

Temperature Rise-2o-6oC 
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Source: IPCC Report-2001 
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An Overview 

Who is responsible 

?? 

End Users 

Developed Countries 

Developing Countries 

Bulk producers 
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An Overview 
Who is Sufferer 

?? 
Coastal Area- Especially Low sea level area & Gulf 

 

Developed Countries 

 

Developing Countries 

 

Mankind as a Whole 
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An Overview 
Solutions to Current Challenges 

?? 
Awareness to Humanities /Students 

 

Lead to Alternative Energy 

 

Lead to Renewable Energy 

 

Serious Business to Researchers 

 

Implementing Engineers / authorities 
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Global Warming –Issues and Challenges of   

21st Century 
Noble Prize Winner-2007, 

Dr RK Pachauri, Director General, The Energy Resource Institute, New Delhi 

 Chairman, Intergovernmental Panel on Climate Change , USA                     15 

DrPachauri.MPG


An Overview 
Let's sum up the current knowledge: 
 Survival of livelihoods is at Risk. 

 Rise in Sea Level - melting of glaciers and polar ice. 

 Extreme weather conditions. 

 Increase in Disasters Frequency like: droughts, floods, tornadoes, etc.  

 Drastic reduction of waste gas emissions- can stop the trend.  

 CO2 (Carbon dioxide) emissions –Serious cause of global warming.  

     

   Thus burning of fossil fuels like: Coal, oil, natural gas, 
diesel, organic-diesel, petrol, organic-petrol, ethanol, need 
to be reduced by:  

     Change of Technology is essential. 
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1.Background for Change of Technology 

 

Conversion of Energy or Energy Storage System - 
the atmospheric air can also be one of the cost 
effective energy conversion system over other 
options like: Solar Photo-Voltaic, Capacitor, 
Flywheel, Battery etc.  

Compressed Air- can be utilized as potential 
zero pollution working fluid when multi- vane 
type air turbine is used. Such novel air turbine 
can be utilized for producing shaft work and 
running as prime-mover to the motorcycles or 
light vehicles and domestic appliances.   
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Contd…1.Background for Change of 

Technology 

Manufacturer: 
 India became the fifth largest motor vehicle/car 

manufacturer in the world in 2011. 

  Indian auto manufacturers produced a record 
14.82 millions (1.48 crores) motor vehicles in 
2010. 

Exports: 
 India's automobile exports in 2008-09 (1,530,660 

units in total) included 331,539 passenger cars 
and 1,004,174 two-wheelers.   



Contd…1.Background for Change of 

Technology 
 

Current Status of Registered Transport Vehicles in 
India 

 

Lucknow: Total vehicles Registered 11 lacs and 2-
wheeled are 8.8 lacs up to Dec 2010. 

Uttar Pradesh: About 1.08 crores of vehicles are 
registered in UP and out of which 84.3 lac are 2-
wheeled up to Nov 2011. 

India: About 11.49 crores vehicles registered and 
2-wheeled are 8.24 crores up to 2009.  

India is the second largest motorcycle producer:  

    65.4 lacs produced in 2007-08 and the fourth 
largest commercial vehicle manufacturer in the 
world  
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1.1 Study of Population of Vehicles  
in India 

 

 

 Fig.  Year wise Total Registered Vehicles in India 



1.2 Indian Contribution to 
Emission 

India is rated 5th country producing highest 
emission 

In India vehicular population is estimated to 
have increased eight times over the last two 
decades. 
In 1999, India released 243.7 million tones of 
Carbon Dioxide from consumption and 
combustion of hydrocarbon fuel and rated 5th 
country after USA, Russia, China & Japan.  
As per 2007 data, India is releasing 1227 
millions tones. 



Contd…1.2 Indian Contribution to 
Emission 

India's contribution to world carbon emissions is 
expected to increase in the coming years due to: 

. rapid pace of urbanization,  

  shift from non-commercial to commercial fuels,  
. increased vehicular usage and  
. continued use of older and more inefficient coal-
fired   and fuel power-plants. 
 
Now India is rated 4th highest emission 
generating Country in 2011. 



Indian Contribution to Emission 



  

 2.0 SUSTAINABILITY  TO  ENERGY 

SOURCE 
 Sustainability- ‘It is meeting the needs of current and 

future generations through simultaneous environmental, 
social and economic improvement’. 

 Sustainability to energy source –is to preserve the oil and 
to make the future of mankind brighter by adding 
Alternative energy sources and Renewable energy, which 
is going to help current problem to some extent. 

 Researchers and Inventers- are paying full attention to this 

issue. The Energy Storage System or Power Conversion 

System with focus on  

 Waste energy management 

 Energy efficiency 

    may be the one of solution for 21st century energy 

sustainability.  
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 Contd…2.0 SUSTAINABILITY  TO  

ENERGY SOURCE 

 Issues- On account of heavy consumption of fossil 

fuel, there are two distinct reasons to go for the 

search of alternatives to fossil fuel and make 

sustainable energy source:  

 the first one is depletion of oil reservoirs and  

 the other one is higher rate of emission due to rapid 

use of hydrocarbon fuel especially in Transport and 

Power sectors.  

25 



 

3.0 COMPRESSED AIR - TWENTY FIRST 
CENTURY ENERGY STORAGE SYSTEM 

 Air Engine Technology – It is very old as 
Sterling air engine was developed in 1790-1810, 
but due to some limitations much work was not 
carried out.  

 In 1979- When cost of petroleum product had 

gone very high, the technology again took its 

rolling pace, but from 1979 to 1990 much work 

did not take place. 

 Last two decades- lots of researches are being 

carried out to tap down air freely available in 

atmosphere and compressing it into storage 

cylinders for its further use. This compressed air 

can be used to run combustion engine. 
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Contd..3.0 COMPRESSED AIR - TWENTY FIRST 
CENTURY ENERGY STORAGE SYSTEM 

3.1 Availability of Air-  

 It is natural source and available freely in 

atmosphere, which can be compressed & 

stored at desired pressure such as 90- 350 psi.  

 Easy in Storage-Air can be stored at very high 

pressure and can be retained without any loss 

after lapse or with passage of time.  

 Uses-The compressed air can drive many 

domestic appliances such as: 

  vacuum cleaner, mixers, pumps, electric generators when 
electric power fails instead of using invertors to have clumsy 
arrangements of battery etc. 
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Contd..3.0 COMPRESSED AIR - TWENTY FIRST 
CENTURY ENERGY STORAGE SYSTEM 

3.2 Sustainability, Economics and Advantages 

 Compressed air is most sustainable. It has no 

volatility or adverse weather effect. It can be 

utilized at any time without loss of pressure.  

 Preventive cost- it is low as compared to other 

available alternate to Energy Conversion system; 

e.g.,  

 Battery needs constant maintenance even for 
charging and discharging cycle,  

 Hydrogen cell is very costly due to its storage problems,  

 Photo voltaic cells also need some storage devices 

may be of high bank capacitors or batteries that need 
constant and recurring expenditures on its upkeep. 
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Contd..3.0 COMPRESSED AIR - TWENTY FIRST 
CENTURY ENERGY STORAGE SYSTEM 

3.3 Influences on Environment and Ecology 

 

 Tail pipe emission- The light vehicles presently 

running on fossil fuel releases emission and 

creates imbalances to ecology, ultimately 

hazardous to public health.  

 Compressed air Engine-The light vehicles running 

on air turbine have no ill effect on ecology and 

reduce the health hazards.  
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Contd..3.0 COMPRESSED AIR - TWENTY FIRST 
CENTURY ENERGY STORAGE SYSTEM 

3.4 Cost Comparison 

 

 Costing Analysis in respect of Fossil Fuel- The air 

is freely available in atmosphere and offers zero 

cost of basic working fluid and the cost 

involvement in its compression is also nominal. 

  Cost of 7.5 to 10 HP electric motor coupled with 

2-3 stage compressors: Rs. 25,000.00 

 Cost of electricity for filling the compressed air 

cylinder once: *{Rs. 5.00 to Rs. 7.00} 
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Contd..3.0 COMPRESSED AIR - TWENTY FIRST 
CENTURY ENERGY STORAGE SYSTEM 

 *Consumption of electric power for running it for 

5-10 min** to fill the cylinder of 1.2 m long and 

0.65 m diameter at 15-20 bar ( 225 – 300 psi) may 

cost [(10 kWh X Rs 4.00# to 5.00#) / 

7min**]=*{Rs.5.00 to 7.00}   including 

depreciation, running and maintenance of 

compressor devices.  


# - Cost of electricity per unit in Rupees 

 Once filed compressed air cylinder can run 

vehicle up to: 40 km 

 Cost of running vehicle per km using 

compressed air: Re. 0.12 to Rs. 0.17  
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Contd..3.0 COMPRESSED AIR - TWENTY FIRST 
CENTURY ENERGY STORAGE SYSTEM 

 Present cost of running vehicle per km using 

hydrocarbon fuel : Re. 0.62 to Rs. 0.75 

 This shows that the motor bike may run 40 km in 

Rs.5 to Rs. 7, whereas cost of same travel 

distance with hydrocarbon fuel may be around 

between Rs. 25 to Rs.30 and hence compressed 
air cost is almost one fifth of fossil fuel cost. 

 Thus the use of compressed air is economical 

too, apart from being environment friendly.  
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Contd..3.0 COMPRESSED AIR - TWENTY FIRST 

CENTURY ENERGY STORAGE SYSTEM 
3.5 Energy Storage-  

How??  

    The air can be compressed and stored in tank through 

conventional or non conventional devices such as:  

 Wind mill, solar energy motor, and human or animal 

power etc.  

 The compressed energy may be utilized to run other 

domestic appliances such as grinders / mixers, air 

cleaners, exhaust fans, small generator set when power 
supplies are not available.  

 Compressed air tank can be used for running multi-

vane type air turbine as energy storage device. 

Days are not for away when every house will have own 

energy storage tank like water tank. 
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 4.0 UTILIZATIONS OF COMPRESSED AIR 

AS AN ALTERNATIVE TO FOSSIL FUEL 
Need for Change of Combustion Technology 

(especially in Transport)- 

o India is a developing country and its average per 

person income is very low to meet out the minimum 

requirement of person.  

o  Maximum population of the country is still living in 

villages where means of transport is either bi-cycle or 

motorbike. Currently prices of fossil fuel are increasing 

tremendously up to 30-40 % every year.  

o  With this pace by 2020 prices may go double than 

what is today and by 2030-40, it may touch to 

Rs.1000 per litre. A time will come when common 

person would not be able to purchase fuel to run the 

motorbike.  
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 CONTD…4.0 UTILIZATIONS OF COMPRESSED AIR 
AS AN ALTERNATIVE TO FOSSIL FUEL 

 4.1Model of Air Turbine 
 Objective of  this paper- is to 

investigate the performance of an air 

turbine with the variation of rotor / 

casing dimension. The air turbine 

considered has capability to yield 

output of 5.50 to 6.80 HP at 4-6 bar air 

pressure and for speed of 2000–2500 

rpm, which is suitable for a motorbike. 

 Storage Cylinder-a minimum capacity 

of storing air is of 30 minutes running at 

pressure of 20 bar and attached  with 

filter, regulator and lubricator to release 

clean air and regulated constant 

pressure to developed required torque. 
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FIGURE 1 

Model of Air Turbine 

AirEngine.mov


 

CONTD…4.0 UTILIZATIONS OF COMPRESSED 
AIR AS AN ALTERNATIVE TO FOSSIL FUEL 

 4.2 Mathematic Model- 

 The high pressure of air at ambient 

temperature drives the rotor in novel air 

turbine shown in Figure 1. When high 

pressure air enters through the inlet passage 

and impinges upon the vanes it produces 

impulse. Also the high pressure air entering 

the rotor in consecutive vanes is gradually 

expanded up to exit passage and exit 

produces Flow work and both is contributing 

in producing the shaft work. 

 From Figure 2, work output is due to isobaric 

admission (E to 1), and adiabatic expansion 

(1 to 4). Thus, total work done due to 

thermodynamic expansion process may be 
written as:  

 [Area under (E145CE)] = [Area under (E1BOE) 

+Area under (14AB1) – Area under (5AOC5)]  
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FIGURE 2 

Thermodynamic Process (Isobaric, adiabatic 

and isochoric expansions) 



 

 

 CONTD…4.0 UTILIZATIONS OF COMPRESSED 
AIR AS AN ALTERNATIVE TO FOSSIL FUEL 
 The total power output (work done per unit time)  for 

speed of rotation  N rpm will be mentioned as: 

            
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 CONTD…4.0 UTILIZATIONS OF COMPRESSED 
AIR AS AN ALTERNATIVE TO FOSSIL FUEL 
 From Figure 3, it is seen that when two consecutive vanes at OK and 

OL moves to position OH and OB, the extended vane lengths varies 

from SK to IH and LM to BG, thus  the variable length BG at variable  is 

assumed as:           
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FIGURE 3 

Variable length BG and IH and injection 

angle ø 



 

 CONTD…4.0 UTILIZATIONS OF COMPRESSED 

AIR AS AN ALTERNATIVE TO FOSSIL FUEL 
 The total power output available , can be written as: 
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 5.0 ASSUMPTIONS AND PARAMETERS 
FOR INVESTIGATION  
   Various input parameters are considered and listed 

in Table-2 for investigation of effect of rotor length 

and its optimization: 

 The rotor/casing diameter ratio (d/D) =0.75; d=75mm &  
D=100mm 

 Speed of rotations 500 rpm, 1000 rpm, 1500 rpm, 2000 rpm 
and 2500 rpm. 

 Vane angle of 45o, injection angle of 60o at different 
injection pressures of 2-6 bar (30, 45, 60, 75 and 90 psi). 

The results obtained have been plotted in Figs. 5 to 8, the 
expansion power output, flow work output and total power 
output from air turbine is studied.  
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 CONTD…5.0 ASSUMPTIONS AND 
PARAMETERS FOR INVESTIGATION  

 * For optimum output, exit pressure may fall up to atmospheric pressure (i.e. ≈1 bar). 

 ** 45o angle between 2-vanes (assumed) and 30o angle at which compressed air 
through nozzle enters into rotor, for ease of rotation. 
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 6.0 RESULTS AND DISCUSSION  

 6.1 Theoretical Investigation 

 From the author’s earlier study for investigation of optimum input 
parameters, Fig. 5 shows that the theoretical power at different speed 
of rotation is increasing with increase of injection pressure. The rate of 
increase of power is higher at higher injection pressure compared to 
lower injection pressure. 
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Fig 5: Total theretical power output (Wttheo) vs speed of rotation 



 

 CONTD….6.0 RESULTS AND DISCUSSION  
6.2 Experimental Investigation 

6.2.1 Experimental Test setup 
 The complete schematic of test setup is shown in Fig. 6. It consists of 

compressor, compressed air storage cylinder, supply of compressed air 
through air filter, regulator and lubricator to air turbine. The 
dynamometer consisting of load pulley, weight load and load dial 
gauge are also shown in the set up. 
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Fig. 6: Schematic Test Setup 



 

 CONTD….6.0 RESULTS AND DISCUSSION  
6.2 Experimental Results 

 Performance evaluation is conducted on a compressed air driven vaned 
type novel air turbine. The comparison of theoretical total shaft 
outputs with respect to experimental values are carried out on 
following optimum input parameters such as high pressure air 1.4 bar 
(20 psi), 2.8 bar (40 psi), 4.2 bar (60 psi), 5.6 bar (80 psi) and 7 bar (100 
psi), at different input parameters (injection angle 60o, vane angle 45o, 
L=45 mm, and d= 75 mm rotor diameter and D= 100 mm casing 
diameter (or d/D=0.75). 

44 

FIGURE 7 

Actual air turbine under test 



 

 CONTD….6.0 RESULTS AND DISCUSSION  
Figure 8 shows that the experimental values of power output increases with 
higher injection pressure and at different speeds of rotation. Comparison of 
power output for theoretical and experimental conditions shows that for a given 
injection pressure the experimental power output is less than theoretical value at 
same operating condition. This is because of leakage at interface of vane and 
casing, throttling of air at admission, and friction losses. From Figs. 5 and 8, the 
theoretical performance of the air turbine can be compared with the experimental 
performance. It is seen that the results obtained experimentally match 
significantly with the theoretical results to the extent of around 70% to 98% for 
different operating parameters. . 
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FIGURE 8 

Total experimental power (Wtexper) versus speed of rotation 



 

 CONTD….6.0 RESULTS AND DISCUSSION  
 Figure 9 depicts the variation of performance efficiency of air turbine for different 

injection pressure at different speeds of rotation such as: 99%, 89.8%, 84.3%, 79.8%, 
76.5% and 72.5% at speed of rotation 500 rpm, 1000 rpm, 1500 rpm, 2000 rpm, 2500 rpm 
and 3000 rpm respectively when injection pressure varies from 2.8 - 4.2 bar. But the 
performance efficiency for injection pressure 1.4 bar is not in parity with higher pressure. 
This indicates that turbine power output is utilized in overcoming the friction losses at 
injection pressure 1.4 bar and centrifugal forces on vanes are also not effective at speed of 
rotation 500-3000 rpm. Thus air turbine offers best performance at injection pressure 2.8 
to 4.2 bar (40-60 psi). 
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Fig. 9: Actual performance of vane turbine with respect to theoretical power  
 



 

 7.0 CONCLUSIONS 
 From the above study, following conclusions are 

drawn : 

 The expansion power output is found maximum as 3.65 kW for 
moderate / minimum air consumption. 

 The significant contribution of exit flow power with respect to total 
power output varies from 6.68% to 11.33%. 

 The total optimal power output is obtained as 3.98 kW for minimum 
air consumption, at rotor/casing diameter ratio 0.70, injection pressure 
6 bar and speed of rotation 2500 rpm. 

 The theoretical optimum shaft power output 3.98 kW match 
significantly from the results obtained experimentally and performance 
efficiency of the novel air turbine ranges from 72.5% to 99% for 
injection pressure 2.8- 4.2 bar.  
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 CONTD…7.0 CONCLUSIONS 

The above investigation also shows that:  

This data could be useful for designing the air engine for 
light vehicles / motorbikes.  

The technology of Air Engine is implemented widely in 
developing countries where major contributors of CO2 are 
two wheelers in 70-80 % population of vehicles, this can 
curb the emission 50-60%.  

Thus the Technology can be used as alternative to fossil 
fuel, contribute to energy sustainability and can also check 
the global warming and climate change largely. 
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Motorbike run on Air Engine 
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New design for motorcycle engines powered by compressed air 
NY, USA June 22, 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. 

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. 

 More information: The article, "Study of the influence of vane angle on shaft 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 & http:///jrse.aip.org/resourse/1/jrsebh /v2/i3/p033101_s1 

Provided by American Institute of Physics 

This document is subject to copyright. Apart from any fair dealing for the purpose of private study, research, no part may 

be reproduced without the written permission. The content is provided for information purposes only. 

"New design for motorcycle engines powered by compressed air." PHYSorg.com. 22 Jun 2010.  

http://www.physorg.com/news196427687.html  
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S & T » Technology  
June 24, 2010  

Motorcycles powered by compressed air 
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.  

Replacement 

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, in developing countries like India, 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, 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. 

The major hurdle 

Designing a compact but high-capacity compressed air tank to store sufficient "fuel" for long rides is a major hurdle.  

Existing tanks would require someone to stop about every 30 kilometres (19 miles) to swap tanks. — Our Bureau 

http://www.thehindu.com/sci-tech/
http://www.thehindu.com/sci-tech/technology/
http://www.thehindu.com/
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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 areas. 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. 

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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Carbon Capture Report 
Institute Of Technology: Organization DB Profile: All People 
Showing Entries 1-30 of 1037 
 
 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.  

 Related People Sort By:   
 

 Bernhard Wehrli     10.13% (23) 
 Tonya Sontro     9.69% (22) 
 Barack Obama     5.29% (12) 
 Matthias Huss    4.41% (10) 
 Latin America     3.96% (9) 
 Al Gore      3.52% (8) 

 Bharat Raj Singh     3.08% (7) 
 Patrick Hofstetter     3.08% (7) 
 Simon Bradley    2.64% (6) 
 Ueli Leuenberger     2.64% (6) 
 Alexander Haederli     2.64% (6) 
 Le Matin Dimanche    2.64% (6) 

http://climatechange.carboncapturereport.org/cgi-bin/profiler?key=institute_of_technology&pt=3
http://climatechange.carboncapturereport.org/cgi-bin/topic?
http://climatechange.carboncapturereport.org/cgi-bin/profiler?key=institute_of_technology&pt=3
http://climatechange.carboncapturereport.org/cgi-bin/profiler?key=Bernhard_Wehrli&pt=2
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“Air-Engine” 

   Movie -1 / Movie-2 

TV News 
SOS Global Warming Study raises concern over carbon 

dioxide sequestering - 6 July 2010- TV News 
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Demonstration of  Developed  

“Air-Engine” 

Some of  Worldwide Radio / TV News of 
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UPI News  / Scientific Americans /  

Air-O-Cycle-California Institute of Technology 

 

upi_podcast_100623.mp3
sa_podcast_100706.mp3
air-o-cycle-110120.mp3
air-o-cycle-110120.mp3
air-o-cycle-110120.mp3
air-o-cycle-110120.mp3
air-o-cycle-110120.mp3
air-o-cycle-110120.mp3
air-o-cycle-110120.mp3
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