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The REVA Electric Car ­ An Australian Product 

 

 

Why EVs?:  

Electric Vehicle (EV) technology is rapidly gaining worldwide popularity, with governments and 
communities increasingly turning to its benefits.  

In a world characterised by smog, noise and pollutants, zero emission EVs are almost noiseless and 
can be conveniently recharged at home or work, saving commuters tiresome queues at petrol 
stations. Charging at night, when consumption is low, also allows for more efficient use of electricity. 

EVs are easier to service and maintain due to the absence of spark plugs and moving parts, e.g. 
clutch and gears. Ideal for stop-start city driving, they are also extremely reliable and easy to drive. 
Neither are they disadvantaged by speed limitations, especially during peak- hour ‘crawl’ driving. 

Aware of the many advantages offered by EVs, companies in developed countries have recently 
invested heavily in developing electric cars that can travel longer distances and provide high levels of 
comfort. The results – hi-tech Evs – are now available but their cost remains prohibitively high. 
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Australia is perfectly suited for simple and reliable EV driving. Many of its cities are flat with easy 
access to both the workplace and shopping centres. EVs with a top speed of 65 km/h and a range of 
80 km will meet over 90 per cent of motorists’ requirements within metropolitan areas. 

The REVA is such a vehicle. It has been conceptualised and designed to meet these needs and 
performance specifications. 

REVA is designed to be unique and stands out on the road as a genuine city car with a mature 
expression. The advanced technologies used, make it highly differentiated and superior to other 
makes. It has all the inherent benefits of an Electric Car and is indeed a revelation in city mobility.  

Easiest car to drive: 
It is a fully automatic (no clutch - no gears), two-door hatchback, easily seating two adults and two 
children. A small turning radius of just 3.5 metres makes it easy to park and manoeuvre in difficult city 
traffic conditions.  

Driving REVA is easy. Just unplug after completing the charging process, turn the key, disengage the 
parking brake, and turn the control knob to the forward (or reverse) position. Accelerate and take off. 

Easy to charge: 
It runs on batteries and as compared to other Electric Vehicles has an onboard charger to facilitate 
easy charging which can be carried out by plugging into any 15 Amp socket at home or work. As 
simple as charging a mobile phone!  

The onboard charger ensures the safety of the car in case of any voltage fluctuation or any electric 
spikes. The auto cut off mechanism ensures that the customer does not have to worry about 
overcharging or any other issues related to charging. 

A full battery charge takes less than seven hours and gives a range of 80km. In quick-charge mode 
(two-and-a-half hours) 80% charge is attained, good enough for 65km. A full charge consumes just 
about 9 units of electricity. 

High efficiency and reliability: 
It is twice as efficient as a petrol driven vehicle and has very low operating costs. 

An intelligent ‘low battery’ warning light and a fuel gauge allow easy estimation of driving range and 
ensure that the user is not stranded. 

Low maintenance / easy serviceability: 
REVA requires extremely low maintenance because of the minimum number of moving parts.  

From service point of view, advanced systems such as the two onboard computers and remote 
diagnostic capabilities enable quick vehicle analysis, prompt service and improve REVA's 
performance and efficiency. 

Very safe: 
REVA has the best-in-class safety features like dent-proof ABS body panels, side-impact beams, a 
steel space frame and dual-braking system. This ensures minimum damage to the car and enhances 
protection to passengers in the event of a collision. 

Feature rich: 
REVA is one of the most feature rich vehicles available in the market. Features like the Climate 
Control Seat (CCS™) and Remote Controlled A/C have been especially incorporated to improve 
passenger comfort at an affordable price.  

A remote hatch release lever allows opening of the rear hatch without the need for stepping out; a 
rear foldable seat makes room for extra luggage and spacious map pockets increase range of storage 
options.  
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Elevated seats and a wide door provide excellent access especially for senior citizens. 

Hi-design: 
The design methods and manufacturing philosophy used in REVA allow it to be manufactured cost 
effectively even at low volumes. REVA's modular, up-gradable, design allows easy absorption of next 
generation Electric Vehicle technologies.  

REVA has been extensively tested and certified by the ARAI (Automotive Research Association of 
India) and received the EEC (European Economic Community) Certificate in December 2003, paving 
the way for an aggressive foray into European markets. The certification marked the commercial entry 
of REVA into UK with an order for 500 cars. 

REVA technical specifications:   

Type : Two-door hatchback 

Payload : Two adults + Two children (227 kg) 

City Driving Range : 80 km 

Top Speed : 65 km/hr 

Charge Time : 80% in 2.5 hours, 100% in 6 hours 

Battery : 48V, 200 Amp/hr, EV tubular lead acid batteries 

Length : 2638 mm 

Width : 1324 mm 

Height : 1510 mm 

Ground Clearance : 150 mm 

Minimum Turning Clearance : 3505 mm 

Wheel Base : 1710 mm 

Curb Weight : 670 kg / without battery 400 kg 

Body Panel Material : High impact ABS vacuum formed panels 

Frame Design : Welded tubular steel space frame 

Suspension 
: McPherson Strut (front) 

: Solid axle with coil over springs (rear) 

Motor 
: High torque (70Nm), separately exited DC motor, 

: 5kW continuous, 13 kW peak 

Controller : Microprocessor-based with regenerative braking 

Charger : 220V, 2.2kW high frequency switch mode type 
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PUTTING WIND POWER'S EFFECT ON BIRDS IN PERSPECTIVE  

Copyright 200, Mick Sagrillo  

Electricity generated from renewable energy resources is an environmentally-preferred 
alternative to conventionally produced electricity from fossil fuel and nuclear power plants. 
Many people believe that wind turbines should be part of the solution to a healthier 
environment, not part of the problem.  

Over the past fifteen years, a number of reports have appeared in the popular press about wind 
turbines killing birds. Some writers have gone so far as to dub wind generators ‘raptor-matics’ 
and ‘cuisinarts of the sky’. Unfortunately, some of these articles have been used as ‘evidence’ 
to stop the construction of a wind generator in someone's back yard. The reports of dead birds 
create a dilemma. Do wind generators really kill birds? If so, how serious is the problem?   

A confused public oftentimes does not know what to believe. Many people participate in the 
U.S.'s second largest pastime, bird watching. Others are truly concerned about the environment 
and what they perceive as yet another assault on our fragile ecosystem. Unwittingly, they rally 
behind the few ill-informed obstructionists who have realized that the perception of bird 
mortality due to wind turbines is a hot button issue, with the power to bring construction to a 
halt.  

Birds live a tenuous existence. There are any number of things that can cause their individual 
deaths or collective demise. For example, bird collisions with objects in nature are a rather 
common occurrence, and young birds are quite clumsy when it comes to landing on a perch 
after flight. As a result, about 30% of total first-year bird deaths are attributed to natural 
collisions.  

By far, the largest causes of mortality among birds include loss of habitat due to human 
infringement, environmental despoliation, and collisions with man-made objects. Since wind 
turbines fall into the last category, it is worthwhile to examine other human causes of avian 
deaths and compare these to mortality from wind turbines.  

Death by….  

Utility transmission and distribution lines, the backbone of our electrical power system, are 
responsible for 130 to 174 million bird deaths a year in the U.S. Many of the affected birds are 
those with large wingspans, including raptors and waterfowl. While attempting to land on power 
lines and poles, birds are sometimes electrocuted when their wings span between two hot 
wires. Many other birds are killed as their flight paths intersect the power lines strung between 
poles and towers. One report states that: ‘for some types of birds, power line collisions appear 
to be a significant source of mortality.’  

Collisions with automobiles and trucks result in the deaths of between 60 and 80 million 
birds annually in the U.S.  As more vehicles share the roadway, and our automotive society 
becomes more pervasive, these numbers will only increase. Our dependence on oil has taken 
its toll on birds too. Even the relatively high incidence of bird kills at Altamont Pass (about 92 
per year) pales in comparison to the number of birds killed from the Exxon Valdez oil spill in 
Alaska. In fact, according to author Paul Gipe, the Altamont Pass wind farm would have to 
operate for 500 to 1000 years to ‘achieve’ the same mortality level as the Exxon Valdez event 
in 1989.  
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Tall building and residential house windows also claim their share of birds. Some of the five 
million tall buildings in U.S. cities have been documented as being a chronic mortality problem 
for migrating birds. There are more than 100 million houses in the U.S. House windows are 
more of a problem for birds in rural areas than in cities or towns. While there are no required 
ongoing studies of bird mortality due to buildings or house windows, the best estimates put the 
toll due collisions with these structures at between 100 million and a staggering 1 billion deaths 
annually. 

Lighted communication towers turn out to be one of the more serious problems for birds, 
especially for migratory species that fly at night. One study began its conclusion with, ‘It is 
apparent from the analysis of the data that significant numbers of birds are dying in collisions 
with communications towers, their guy wires, and related structures’. Another report states, 
‘The main environmental problem we are watching out for with telecommunication towers are 
the deaths of birds and bats.’  

This is not news, as bird collisions with lighted television and radio towers have been 
documented for over 50 years. Some towers are responsible for very high episodic fatalities. 
One television transmitter tower in Eau Claire, WI, was responsible for the deaths of over 1,000 
birds on each of 24 consecutive nights. A ‘record 30,000 birds were estimated killed on one 
night’ at this same tower. In Kansas, 10,000 birds were killed in one night by a 
telecommunications tower. Numerous large bird kills, while not as dramatic as the examples 
cited above, continue to occur across the country at telecommunication tower sites.  

The number of telecommunication towers in the U.S. currently exceeds 77,000, and this 
number could easily double by 2010. The rush to construction is being driven mainly by our use 
of cell phones, and to a lesser extent by the impending switch to digital television and radio. 
Current mortality estimates due to telecommunication towers are 40 to 50 million birds per year. 
The proliferation of these towers in the near future will only exacerbate this situation.  

Agricultural pesticides are ‘conservatively estimated’ to directly kill 67 million birds per year. 
These numbers do not account for avian mortality associated with other pesticide applications, 
such as on golf courses. Nor do they take into consideration secondary losses due to pesticide 
use as these toxic chemicals travel up the food chain. This includes poisoning due to birds 
ingesting sprayed insects, the intended target of the pesticides. 

Cats, both feral and housecats, also take their toll on birds. A Wisconsin Department of 
Natural Resources (DNR) report states that, ‘recent research suggests that rural free-ranging 
domestic cats in Wisconsin may be killing between 8 and 217 million birds each year. The most 
reasonable estimates indicate that 39 million birds are killed in the state each year.’  

There are other studies on the impacts of jet engines, smoke stacks, bridges, and any 
number of other human structures and activities that threaten birds on a daily basis. 
Together, human infrastructure and industrial activities are responsible for one to four million 
bird deaths per day! 

But what about wind turbines?  

Commercial wind turbines  

Since the mid-1980s, a number of research organisations, universities, and consultants have 
conducted studies on avian mortality due to wind turbines. In the U.S., these studies were 
prompted because of the relatively high number of raptors that were found dead at the Altamont 
Pass Wind Farms near San Francisco.  
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After dozens of studies spanning nearly two decades, we now know that the Altamont Pass 
situation is unusual in the U.S. The high raptor mortality there was the result of a convergence 
of factors, some of which were due to the bad siting in the local ecosystem while others were 
due to the wind turbine and tower technology used at the time. In fact, a very different situation 
exists not far away at the San Gorgonio Pass Wind Farms near Palm Springs. A 1986 study 
found that 69 million birds flew though the San Gorgonio Pass during the spring and fall 
migrations. During both migrating seasons, only 38 dead birds were found during that typical 
year, representing only 0.00006% of the migrating population.   

A report recently prepared for the Bonneville Power Administration in the Northwest U.S. states 
that ‘raptor mortality has been absent to very low at all newer generation wind plants studied in 
the U.S. This and other information regarding wind turbine design and wind plant/wind turbine 
siting strongly suggests that the level of raptor mortality observed at Altamont Pass is quite 
unique.’  

The National Wind Coordinating Committee (NWCC) completed a comparison of wind farm 
avian mortality with bird mortality caused by other man-made structures in the U.S. 

The NWCC did not conduct its own study, but analysed all of the research done to date on 
various causes of avian mortality, including commercial wind farm turbines. They report that 
‘data collected outside California indicate an average of 1.83 avian fatalities per turbine (for all 
species combined), and 0.006 raptor fatalities per turbine per year. Based on current 
projections of 3,500 operational wind turbines in the US by the end of 2001, excluding 
California, the total annual mortality was estimated at approximately 6,400 bird fatalities per 
year for all species combined.’  
 
This report states that its intent is to ‘put avian mortality associated with windpower 
development into perspective with other significant sources of avian collision mortality across 
the United States.’ The NWCC reports that: ‘Based on current estimates, windplant related 
avian collision fatalities probably represent from 0.01% to 0.02% (i.e., 1 out of every 5,000 to 
10,000) of the annual avian collision fatalities in the United States.’ That is, commercial wind 
turbines cause the direct deaths of only 0.01% to 0.02% of all of the birds killed by collisions 
with man-made structures and activities in the U.S.   

Back in Wisconsin  

My home state of Wisconsin is a good example of current research. In December of 2002, the 
report ‘Effects of Wind Turbines on Birds and Bats in Northeast Wisconsin’ was released. The 
study was completed by Robert Howe and Amy Wolf of the University of Wisconsin-Green Bay, 
and William Evans. Their study covered a two-year period between 1999 and 2001, in the area 
surrounding the 31 turbines operating in Kewaunee County by Madison Gas & Electric (MG&E) 
and Wisconsin Public Service (WPS) Corporation. 

The report found that over the study period, 25 bird carcasses were found at the sites. The 
report states that ‘the resulting mortality rate of 1.29 birds/tower/year is close to the nationwide 
estimate of 2.19 birds/tower.16- The report further states, ‘While bird collisions do occur (with 
commercial wind turbines) the impacts on global populations appear to be relatively minor, 
especially in comparison with other human-related causes of mortality such as communications 
towers, collisions with buildings, and vehicles collisions. This is especially true for small scale 
facilities like the MG&E and WPS wind farms in Kewaunee County.’  

The report goes on to say, ‘previous studies suggest that the frequency of avian collisions with 
wind turbines is low, and the impact of wind power on bird populations today is negligible. Our 
study provides little evidence to refute this claim.’  
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So, while wind farms are responsible for the deaths of some birds, when put into the 
perspective of other causes of avian mortality, the impact is quite low. In other words, bird 
mortality at wind farms, compared to other human-related causes of bird mortality, is 
biologically and statistically insignificant. There is no evidence that birds are routinely being 
battered out of the air by rotating wind turbine blades as postulated by some in the popular 
press. 

Home-sized wind systems  

How does all of this impact the homeowner who wishes to secure a building permit to install a 
wind generator and tower on his or her property? They will likely still be quizzed by zoning 
officials or a concerned public with little to go on but the sensational headlines in the regional 
press. But while the press may or may not get the facts right, people’s concerns are real, and 
need to be addressed with factual information such as is presented here. 

While there have been any number of studies done on bird mortality caused by commercial 
wind installations, none have been done on the impact of home-sized wind systems on birds. 
The reason? It is just not an issue, especially when ‘big’ wind's impact on birds is considered 
biologically insignificant. 

When confronted with the question of why there were no studies done on home-sized wind 
systems and birds, a Wisconsin Department of Natural Resources person familiar with these 
issues responded, ‘it is not even on the radar screen’. There has never been a report or 
documentation of a home-sized wind turbine killing birds in Wisconsin. 

The Wisconsin Department of Natural Resources, or any other government or research 
organisation for that matter, just does not have the financial resources to conduct a study just 
because a zoning official requests it, especially given the lack of evidence nationwide that any 
problem exists with home-sized turbines. Based on our best available information, the relatively 
smaller blades and short tower heights of residential wind energy systems do not present a 
threat to birds. 
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