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REVA Fuel Cell Vehicle

he rapid growth in industry and transport sector

during past couple of decades have given rise to
problems related to environment, mostly generated by
power conversion devices. The high level of pollutants in
dense urban agglomerations is known to be caused by large
population of vehicles used for personal transport. The
environmental concerns on energy, coupled with limited
availability of fossil fuels and socio-political and economic
compulsions have led to the proposition of “Hydrogen
Economy” with hydrogen as promising energy source.
Advanced nations in the world with high automobile density
have been looking for alternative to combustion process.
These have generated interest in silent battery powered
electric vehicles as the most preferred alternative. However,
the batteries suffer from low power to weight ratio and
necessitate frequent recharging.

Electric vehicles need high performance rechargeable
batteries with high power density (power to weight ratio),
high efficiency and high cycle life with deep discharge
capability. Lead acid, nickel cadmium and others are some of
the examples in this category. Considering the cost and ease
of maintenance the lead acid batteries are the most widely
used batteries for traction. However, these have low power
densities which make the system heavy and bulley. This limits
the size, speed and range of the vehicle,

The recent developments in fuel cell with hydrogen
as fuel holds promise in solving some of the problems in
battery driven vehicles.

The fuel cells are electrochemical power sources that
convert chemical energy of reaction directly to electrical
energy via electrochemical pathway. In principle, the fuel
cells operate like a battery, but do not require recharging. A
typical fuel cell essentially consists of an invariant electrode-
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electrolyte system with electrolyte sandwiched between
two porous gas diffusion electrodes. The fuel usually
hydrogen or hydrogen rich gas and oxygen / air are supplied
to individual electrodes. The cell delivers electrical power
as long as fuel and oxidant are supplied. Thus a fuel cell acts
like an engine but delivers electric power as long as fuel and
oxidant are supplied.

NMRL has a decade long history of development of
fuel cell technology. Phosphoric acid fuel cells (PAFC) of
different capacities along with various online hydrogen
provisioning systems have been developed and some of
the technologies have been transferred to the industry
successfully. It is envisaged to develop PAFC fuel cell
power plants for vehicular applications. To avoid carrying
a hydrogen cylinder, an onboard planar methanol reformer
has been developed for online generation of hydrogen by
reforming methanol and water.

Basic objective is to develop a fuel cell based silent drive
train that can be used in sensitive areas for various purposes
like patrolling, personnel movement etc, The system, apart
from being noiseless, needs to have very low infrared
signature. The same system can be used for commercial
applications owing to high efficiency with very little emission.
Such a feature is well suited for cities as an environment
friendly transport with low running cost.

The Approach

To develop the test prototype at the shortest possible
time, NMRL tied up with M/s REVA Electric Car Co., (REC)
Bangalore, who possess a sound electric vehicle R&D and
offered a battery operated cargo pickup van that can be
modified into a fuel cell-battery hybrid vehicle.

REC will provide the necessary platform and expertise to
develop /modify the vehicle for fuel cell integration. NMRL
scope is to develop the power plant comprising of fuel cell
and mini methanol reformer alongwith the necessary micro
control systems and power conditioner.

The vehicle has been named “DRDO-REVA Fuel Cell
range extender”.

Why a Hybrid Vehicle?

A conventional battery operated electric car has limited
range due to the restriction of the battery capacity. A fuel
cell system operating along with battery can share the






