Innovation

National Research Development Corporation (NRDC) was established in 1953
as a Govt. of India enterprise and is presently working under the Department
of Scientific and Industrial Research, Ministry of Science and Technology with
the objective to develop, promote and transfer of technologies emanating
from various national R& D institutions. The Corporation has been offering the
services from its head office in New Delhi and branch office at Bangalore in
improving the manufacturing base in India with innovative technologies and
acting as an effective catalyst translating innovative research into marketable
industrial products. During the past five decade of its operations, the
Corporation has forged strong links with various R & D organisations in the
country as well as from abroad. The Corporation is now recognised as a large
repository of wide range of technologies spread over almost all areas of
industries, viz. Chemicals including Pesticides, Drugs and Pharmaceuticals,
Bio-Technology, Metallurgy, Electrical & Electronics, Instrumentation,
Building Materials, Mechanical, Agriculture and Food, etc.

There is an increasing awareness about the need to reduce the use of fossil fuels and the
even greater need for physical exercise to ward off diseases that are caused by a
sedentary and luxurious life style and the increasing dependability and addiction to cars,
TVs, computers, lifts, escalators, long working hours and aversion to cooking.
Popularization of bicycles can be one important remedial measurement. Many cities are
building cycle friendly infrastructures like exclusive cycle routes and multi-storey cycle
parks. Unfortunately in India, this trend is yet to pick up. Cycles and cycle based human
powered vehicles are in use all over the country only due to economic compulsions and
are being used mainly by the economically weaker sections or as toys by children of
well-to-do families.



As a first step, there is a need to
persuade people to use bicycles at
least for short journeys. To make
cycling more acceptable among
people who are not particularly keen
to exercise, it is possible to
introduce power assisted bicycles.
The principle is akin to that of a
power steering where the effort of
steering a heavy vehicle s
considerably reduced.

C-DAC'’s Power Assist for
Bicycles

As distinct from electrically propelled two wheelers which have become popular, the
CDAC Power Assist is a system, which can be fitted on to most standard bicycles as an
accessory to provide some relief to the rider on gradients.

The CDAC Power Assist for bicycles consists of three components.

1. A sensing system to assess the effort exerted by the rider

2. An electronic circuit which regulates the power assist based on the effort exerted
by the rider

3. An electric motor driving the front wheel of the cycle via a friction roller.

Maintenance free sealed rechargeable batteries store the energy for powering the motor.

The design is kept as simple as possible in the interest of the economy. The rider’s effort
is sensed by sensing the chain tension using an idle sprocket on the tension side of the
chain to pick off the tension force. A simple spring and a few optical sensors are
employed to translate the tension into electrical signals. The sensed tension is used to
control the pulse width of a PWM control which regulates the power sent to the motor
from the batteries.

Though the basic design philosophy is to use human effort as the primary means of
traction, it is possible to run the vehicle using just the electric drive for short distances
(approximately 8 to 10 km) over flat terrain. The range using both human power and
electric drive will depend on the terrain. However, over average terrain, for most people,
it should be possible to undertake journeys of upto 20 or 25 km range on a fully charged
battery. Cycle journeys of course rarely exceed this distance.

Fitting the CDAC Power Assist on to a Bicycle

The motor drive unit is to be attached to the cycle using a bracket attached to the front
fork and handlebar. A spring forces the friction roller on to the top of the front tire. There
is a provision for keeping the roller off the tyre thereby disengaging the system when
required.



The chain sprocket which picks up the chain tension is mounted on bracket which can
be clamped to the cycle frame so as to run the top section of the chain over it. The
component of chain tension force on the idle sprocket is transferred to the sensing
spring via a tension cable.

The electronics and the batteries are housed in a narrow box which is mounted on the
contact tube between saddle support tube and handlebar bearing the load. In the ladies
model it is possible to hang this on the right side of the carrier.

The mounting brackets will need to be suited to respective models of bicycles.

Patent Pending no: 154CHE2009

Advantages of Power Assisted Bicycle

Ideal for single person traveling short distances to save fuel cost
Increases mobility of less energetic people.

Welcomes new comers to the pleasure of cycling.

Completely environment friendly, being non-polluting (no exhaust).
Eases the burden of pedaling up a slope.

Being a low power vehicle, need no license or registration.

Conclusion

The CDAC Power Assist System can be used to upgrade a common cycle to a hybrid
vehicle. The cost of producing one unit is expected to be Rs. 8000/- (Rs. Eight thousand
only) or less. A more rugged deluxe model with regenerative braking, low battery
warning, LCD speedometer, etc, can be made for Rs. 12,000/-. It has been suggested that
provision can be made for using the machine as a human powered battery charger for
powering lights, etc, at remote locations.
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