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Field of Invention:

This invention relates to an electrically operated power supply system with wind based charging

unit with load isolation.

This invention is utilized for any system which is operated electrically and has provision for
utilizing the wind energy for charging the energy storage devices. This invention is relevant for
wind mill and electric vehicle applications. This invention is more particularly relevant for
vehicle in which the prime mover is a DC or AC motor. The said vehicles may be road, sea or

combinations thereof. This invention is also applicable in a hybrid type of vehicle.
For the purpose of clarity and concisenéss, in the following description reference is mainly with

respect to an electric vehicle and more specifically to a two wheeler vehicle wherein the prime

mover is a AC motor or DC motor. This is without any limitation to the scope of the invention.

Background of the invention:

In electric vehicles, the traction power comes from energy storage devices, very commonly a set
of batteries. The electric vehicles are characterized by limited speed and distance range. In
order to achieve higher speed and distance range, large battery packs are adopted but this leads to
disadvantages like high cost of batteries and large space requirements for battery stacking and
also increase in the overall weight of the vehicle.

Various methods has been followed for improving the speed and distance range of the electric
vehicle which includes making use of the regenerative energy of the vehicle for charging the
battery packs, utilizing solar energy and bulky wind driven generator units with one or more
turbines located in wind tunnel or C(")'fﬂbiﬁaﬁﬁﬂs of the above methods for charging the batteries.

The recharging power obtained from using the regenerative

energy is not adequate to make up the loss spent by the batteries for driving the load. Similarly,

the use of solar energy and bulky wind generators in wind tunnel systems always proved to be
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not feasible because of the recharging power requirements of the large battery pabks and the

space requirements for installation of the above systems.

The prior art specifications S69/CHE/2006, 903/CHE/2008 for electric vehicles with the
recharging units by the same inventor are included herein as references. In the prior art
specifications, various solutions have been followed for recharging the batteries during the
vehicle movement tb fill up the battery energy spent in driving the load. While carrying out the
recharging of the batteries during movement of the vehicle, the drive load creates an impact on
the output of the fechargiﬁg uiit like wind generators thereby affecting the omline chafgi'ﬁg ofthe
batteries. Due to the variations in the velocity of the vehicle, the frequency of discharge of the
batteries was unpredictable. Based on the accelerations, the battery energy is depleted and so the
limitation for starting recharge of the batteries was kept as the threshold voltage of the batteries.
Whenever the battery supplying the load depletes upto the threshold voltage, the recharging unit
takes over the battery for charging it. Meanwhile the load was connected to the alieady charped
battery so that there is no interruption in the vehicle movement. But, due to unpredictable load
variations, there was always a mismatch between the charging and discharging of the battery.
The charging unit consumes more time in charging the batteries while the time taken for
discharging the batteries through the load is very less. And also it is quite difficult to charge a
battery at the same moment it is discharging to load as the charger unit is directly affected by the
load. This has led to the problems in achieving the desired distance range with online charging

of the battery packs.
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DESCRIPTION OF THE INVENTION:

An attempt has been made to enhance the battery range with comparatively simpler construction
by minimizing the withdrawal of current from the battery to the extent possible, by preventing or
reducing the breaks in the battery charging currént and by ensuring u'nitbrm‘ operation of the
wind operated battery charging system with complete isolation of the wind operated battery

recharging system from the drive load of the vehicle.

In case of an electric vehicle, the wind generator operates with head wind present during vehicle
movement. In case of vehicle movemerit in a traffic congested area, the drivet i given an option

of using the wind generator or running the vehicle without engaging the wind generator.

For the sake of clarity and conciseness, let us consider the case of a power supply unit in a two
wheeler electric vehicle and batteries as the energy storage devices in the following description.
~of routine components like drive motor, motor speed controller, gear and brake mechanism,
acceleration means.

The power required for driving the load is derived from two or more power supply units. The
load requirements hike speed and distance range are customer specified based on which the
system is designed. In case of two wheeler vehicle, two power supply units are employed and
designated as PS1 and PS2. Each power supply unit has a battery or a plurality of batteries
connected in series/ parallel or in combinations, depending on the required distance range of the
vehicle. The batteries (i.e.) the energy storage devices are preferably of the same type and’
specification. The power supply unit comprises of an inverter for supplying to AC load. For DC
loads, the inverted output is rectified and given to the load or simply the output i§ supplied
through a voltage controller. The batteries in the power supply units are designed such that the
accumulator unit is integrated with a suitable set of condensers. The operation of the condensers
integrated with accumulator unit is such thﬁt the condensers receive the floating voltage that is
available after the complete charging of the batteries from the wind generator units. This
prevents the battery from depleting faster. The inverter or the voltage controller present in the
power supply unit ensures a uniform and stabilized AC or DC output respectively based on the

load requirements,
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The load is connected to the output of the power supply unit through an Intermediate section and
an output combiner. The system is designed in such a way that the load requirement is shared
among the PS1 and PS2. This sharing of the load enables partial discharge of the batteries
connected with the load. Hence, the batteries are not fully loaded. This leads to better battery
life. An Intermediate section is the unit specifically designed with number of contacts on a
single or multiple shafts rotated by motor to shift the output of the wind generator unit between
PS1 and PS2 for recharging the batteries in PS1 or PS2. Similarly, the Intermediate section also
shifts the supply 1o the load between PS1 and PS2. The operation cafried out in the
intermediate section during the half cycles is independent of each other and by this the wind
generator performance is not affected by the variations of the load. Because of this working, the
batteries in the power supply units are not left depleted upto the threshold level. They are put
into the recharging mode in a gap of each half cycle by the Intermediate section.  The output
combiner is the uiit to combine the outputs from the intefmediate section to supply the fé(]'liiféd
current to drive the load. Whenever the Intermediate section connects PS1 to wind generator, the
output from PS2 is given to the combiner. Similarly, when PS2 is connected to wind generator,
the output from PS1 is given to the combiner. This changeover happens in a frequency such that
the output from PS1 and PS2 is always available at the combiner. The combiner operates such
that the full load requirements are always satisfied in any moment. The load and recharging
units are made to operate individually without interference with each other. This way, the
distance range of the vehicle is improved to a greater extent. The wind generator unit, power
supply unit (PS1,PS2,....), intermediate section, output combiner makes the power supply system
of the vehicle. The recharging unit is used synonymous to the wind generator (s) and the

charging unit throughout this specification.

This system is also very useful in a situation in which the vehicle moves in a congested area
without engaging the wind generator due to the fact the batteries are not fully loaded at any point
of vehicle motion. This also leads to operating the vehicle to wide distance ranges. Even after
complete depletion of the batteries in the power supply units, the modular drawer like

arrangement for battery stacking in the vehicle as disclosed in the earlier specifications of this
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inventor, makes the replacement of the batteries very simple and easy as it is plug and socket

arrangement and is also accident proof.

The second embodiment of the power supply system in which a sét of wind generators are
employed for recharging the energy storage devices. One of the wind generators recharges the
power supply units (PS1 or PS2) at any moment while the other wind generator rotates freely.
By this, the continuous loading of a single wind generator is avoided. The intermediate section
connects the wind generator units in such a manner that the Irecharging of the parallel
combination of the energy storage devices takes place at any instant. At the sameé time, the
intermediate section connects the series combination of the devices to the drive motor (i.e) load
through voltage controller. The parallel and series combinations of the energy storage devices
are achieved for every half cycle of the intermediate section. Similarly, the shifting of
recharging between wind generators is achieved during every half cycle. The load receives an

undisturbed voltage supply through the combiner.

In vehicles travelling in traffic congested are with speed limitations, the wind generator may not
serve its purpose due to the absence of sufficient headwind. Hence, the vehicle utilizes the
power supply system without the wind generator unit or without engaging the wind generator(s).
I ¢ase of first embodiment, when the recharging unit is not in use, the bypass switch is operated
to parallel PS1 and PS2. The Intermediate section is kept switched off. This system serves to be
very useful in the above situation also, due to the fact that the batteries are not fully loaded and
the load is shared between PSI and PS2 at any point of vehicle motion. In the second
embodiment, when the recharging circuit is not in use, bypass switch is used to parallel the PS1
and PS2. In this embodiment, the series and parallel configurations of the batteries in PS1 and
PS2 are achieved through the Intermediate section. The Intermediate section has “lock and pin”
arrangement in one shaft, the operation of which will shift the contacts in the shaft to make series
configuration of the batteries connected to it. Now, by using the option in the bypass switch,
PS1 and PS2 can be paralleled and Intermediate section is kept idle. The said combinations of
the batteriés are connected to a voltage controller (used in case of DC drive motors). The

depleted battery units can be easily replaced by using the plug and socket arrangement of the
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battery storage module from the battery recharging station. This leads to operating the vehicles

to cover distances in traffic congested area.

A méthod of 6ﬁeraﬁﬂg a power supply system having wind based recharging unit with complete
isolation from the load comprises, operating the intermediate section in sﬁch a manner that in
first half cycle of operation, the output from PS1 is connected to the input of the drive motor and
simultaneously, the input of the PS2 is connected to the output of the wind generator for
recharging and in next half cycle the input of PS1 is connected to the output of the wind
generator for rechaiging and simultaneously, the output from PS2 is coninected to the drive motor
thereby maintaining complete isolation of the recharging system and drive motor and combining
the supply from PS1 and PS2 at combiner which avoids intermittence due to the shifting in

Intermediate section.

This system proves to be very useful for powering the boats as enormous wind energy is

available on the sea surface.

Another embodiment of the power supply system is such that the capacitor banks totally replace
the battery modules in it. This enables the voltage generated in the wind generators are directly
supplied to the grid thiough intefimediate section. Thé intermediate section completely i1solates
the load from the wind generators so that the performance of the wind generators is not affected
by the load variations. This can be very easily adapted to a wind mills and it also simplifies the
construction of the wind mills by avoiding huge blades and mounting structures. This power
supply system with wind operated charging unit aiso can be very easily adopted as a domestic

power supply system for powering the household appliances, étc.

BRIEF DESCRIPTION OF DRAWINGS:

Fig 1 represents the power supply system with single wind generator incorporated in two wheeler
vehicle
Fig 2 represents the power supply system with dual wind generators incorporated in four wheeler
vehicle.
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The wind generator (1) in Fig 1 for a two wheeler vehicle is detachably mounted and is suitably
positioned in the vehicle facing the headwind such that the headwind present during the vehicle
motion operates the generator to its rated speed. In the example illustrated, the wind generator
with fan is positioned in the front portion of the vehicle as shown. Similarly, in case of medium
or heavy vehicles also, the wind generators are positioned suitable to face the maximum
headwind. Other alternate position of the wind generators are also feasible based on the vehicle

design.

The power supply units have batteries (2) in series and/or parallel combinations placed n
modular drawer with plug and socket connections. Inverters (3) are connected to the battery for
supplying to AC load or are combined with rectifier (4) for supplying to DC load through the
intermediate section (5). Suppressor condensers (9) are employed to arrest the spark that may
occur at the biush of the iﬁtéﬁ'ﬂédiate section. The working cycle of the Intermediate section is
such that during first half of the cycle, it connects the output of PS1 to the combiner for
supplying to the load and connects the input from the wind generator unit for recharging the
battery of PS2. During the second half of the cycle, the vice versa happens, that is, the output of
PS2 is connected to load and input from the wind generator unit to battery of PS1 for recharging.
During both the half cycles, the load and wind generator unit are not linked and are completely
isolated from each other. It can be seen that the contact members (5a) and (5b) of the
intermediate section connects PS1 to the load and PS2 to the wind generator respectively. The
position of the above contact members are shifted such that Sa connects PSI to the wind
generator and 5b connects PS2 to the load. At low rpm of the intermediate section, flickering of
flickering vanishes. The rpm at which the flickering vanishes is fixed as the rated rpm of the
intermediate section. The intermediate section can be designed as an electro-mechanical or an
electronic unit. The combiner (6) is a set of condensers that receive the power supply from PS1
and PS2 during the operation of intermediate section. It ensures a continuous flow of supply to
the load without any intermittence. The motor speed controller (7) is used to control the
operation of the drive motor (8). The voltage regulator (10) of the wind generator operates such

that whenever the batteries in PS1 or PS2 are fully charged, it cuts off the supply from the wind
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generator to PS1 or PS2. This prevents the generators from continuous loading. For usage of the
vehicle in traffic congested area, the wind generator may not serve the purpose of recharging.
Hence, it can be detached from the vehicle. By operating the_bypass' switch (11), the power
supply units are paralleled and are connected to the load. The depleted batteries of the PS1 and
PS2 are replaced easily in any battery supply station through the plug and socket arrangement of

the battery storage modules in the vehicle.

In fig2 is shown a system in which, the recharging of the power supply units (PS1 and PS2) is
sﬁafed by two wind generators (1a) and (1b). The wind generators (1a) & 1(b) are detachably
mounted and suitably positioned facing the head wind. At any instant, one of the wind
generators is engaged for recharging the power supply units. The power supply unit PS1 in this
embodiment refers to the set of batteries (2a) and voltage controller (2¢). Similarly, the power
supply unit PS2 refers to the set of batteries (2b) and voltage controller (2¢). The intermediate
section (5) is designed such that d'uﬁﬁg one half cycle of operation of the section, the batiery
units (2a) in PS1 are paralleled by the contact member (5a) and connected to the wind generator
(1a) through Sc for recharging. Simultaneously, the battery units 2(b) in PS2 are series connected
through 5b and supply the drive motor while the wind generator (1b) and will be in rest mode
and rotates freely.

In second half cycle, the batteries (2a) in PS1 are connected in series through 5b and supplies
the drive motor (8), simultaneously, the batteries in PS2 are paralleled through 5a and receives
recharging voltage from the wind generator (1b) while wind generator (1a) is in rest mode and
rotates freely. By this operation the wind generators are not continuously loaded. The contacts in
driven by a motor in intermediate section. Each contact members (5a), 5(b), 5(c) are made of
conducting material with the polarities connected to them and insulation for separating the
polarities. The power supply units (PS1 or PS2) in series connection supplies the drive motor
through a voltage controller (2¢). In the absence, of the recharging unit, the bypass switch (11) is
operated. One of the shafts is provided with “lock and pin” arrangement (14) which when
operated manually, sets the batteries connected to it in series configuration. Now, the bypass

switch can be utilized to parallel both PS1 and PS2 and connect to the load through voltage
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controller.  When the bypass switch is used, the intermediate section is also not operated. It

serves only as idle contact.

The components of any known electric vehicle like gear and brake mechanism, acceleration

means, etc are also available in the vehicle described above.

The invention has been described with reference to the structure disclosed herein, it is not
confined to the details set forth and this application is intended to cover such modification or
changes as may come within the purpose of the improvements or the scope of the following

claims.
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CLAIMS:

1. An electric vehicle with drive motor, motor speed controller, gear and brake mechanism,
acceleration means comprises a power supply system having wind based charging unit with
wind generator, two or more power supply units having energy storage devices which are
connected in series and / or parallel configurations including inverter and rectifier or a voltage
controller, an intermediate section, combiner, bypass switch wherein the supply to the drive
motor is shared among the power supply units and the intermediate section connects the
output from one of the power supply unit PS1 to the combiner for supplying to the drive motor
and simultaneously connects the input from the wind generator for recharging the batteries in
the other power supply unit PS2 and vice versa with complete isolation of the recharging system

from the drive load of the vehicle.

2. An electric vehicle as claimed in claiml, wherein the intermediate section operates in such a
manner that in first half cycle of operation, the output from power supply unit PS1 is connected
to the input of the drive motor and the input of power supply unit PS2 is connected to the
output of the wind generator for recharging and in next half cycle the input of power supply unit
PS1 is connected to the output of the wind generator for recharging. and output from power
supply unit PS1 is connected to the drive motor thereby maintaining complete isolation of the

recharging system and drive motor.

3. An electric vehicle with drive motor, motor speed controller, gear and brake mechanism,
acceleration means comprises a power supply system with wind based charging units with wind
generators, power supply units having energy storage devices including voltage controller,
intermediate section, combiner, bypass switch wherein the supply to the drive motor is shared '
among the power supply units and the intermediate section is such that during first half cycle of
its operation the energy storage devices of a power supply unit PS1 are set in parallel
configuration and are connected to the output of the wind generator for recharging and
simultaneously the energy storage devices of other power supply unit PS2 are set in series

configuration and are connected to supply the drive motor while the other wind generator is

10
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kept is free rotation and during second half cycle the vice versa of the above operation takes

place with complete isolation of the recharging system from the drive load.

The electric vehicle as claimed in claim 3, wherein the intermediate section includes two shafts,
upon one shaft the contact members to which the energy storage devices of one power supply
unit is connected are arranged , upon another shaft the contact members to which the energy
storage devices of another power supply unit is connected are arranged, with a lock and pin
arrangement in one shaft which when operated sets the energy storage devices connected to

that shaft in series configuration.

" The electric vehicle as claimed in claim 1, whérein the input from the wind based charging
system is negligible due to weak headwind, comprising a power supply system with the
recharging unit completely detached and idle intermediate section, with power supply units
having inverter and rectifier or having voltage controller connected directly to the input of the
drive motor with the set of energy storage devices in the power supply units are paralleled

through bypass switch.

The electric vehicle as claimed in claim 3, wherein the input from the wind based charging
system is negligible due to weak headwind, comprising a power supply system with the
recharging unit completely detached and idle intermediate section, with power supply units
havin% inverter and rectifier or having voltage controller connected directly to the input of the
drive motor with the set of energy storage devices in the power supply units are paralleled
through bypass switch with the energy storage devices connected in one of the shaft is set in

series configuration by lock and pin arrangement manually before operating the vehicle.

The electric vehicle as claimed in the preceding claims, wherein the intermediate section is

designed as an electro mechanical or an electronic unit.

11
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8.

10.

11.

12

13.

The electric vehicle as claimed in the preceding claims, wherein the intermediate section has
two or more contact members to which the output from the power supply units and input from

the wind generator are connected.

The electric vehicle as claimed in the preceding claims, wherein the contact members are made
of conducting material split with insulation there between the polarities and arranged on a

common or different shaft driven by a motor.

The electric vehicle as claimed in preceding claims, wherein the wind based charging usnit is
detachably mountable in the vehicle and suitably positioned to receive the maximum headwind

during vehicle motion.

The electric vehicle as claimed in preceding claims, wherein the detachably mountable is such
that the wind based charging unit is either disengaged from the power supply system or is fully

removed or detached from the vehicle.

A power supply system comprising wind based charging unit with wind generator, two or more
power supply units having energy storage devices which are connected in series and / or parallel
configurations including inverter and rectifier or a voltage controller, an intermediate section,
combiner, bypass switch wherein the supply to the drive motor is shared among the power
supply units and the intermediate section connects the output from one of the power supply
unit PS1 to the combiner for supplying to the drive motor and simultaneously connects the input
from the wind generator for recharging the batteries in the other power supply unit PS2 and

vice versa with complete isolation of the recharging system from the load.

A power supply system comprising wind based charging units with wind generators, power
supply units having energy storage devices including voltage controller, intermediate section,
combiner, bypass switch wherein the supply to the drive motor is shared among the power
supply units and the intermediate section is such that during first half cycle of its operation the

energy storage devices of a power supply unit PS1 are set in parallel configuration and are

12
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14,

15.

16.

17.

18.

19.

connected to the output of the wind generator for recharging and simultaneously the energy
storage devices of other power supply unit PS2 are set in series configuration and are connected
to supply the drive motor while the other wind generator is kept is free rotation and during
second half cycle the vice versa of the above operation takes place with complete isolation of

the recharging system from the load.

The power supply system as claimed in preceding claims, wherein the combiner comprises
condensers or ultra capacitors suitably arranged to combine the outputs from the intermediate

section received during every halif cycle to supply the required current to the drive motor.

The power supply system as claimed in the preceding claims, wherein the intermediate section

is designed as an electro mechanical or an electronic unit.

The power supply system as claimed in the preceding claims, wherein the intermediate section
has two or more contact members to which the output from the power supply units and input

from the wind generator are connected.

The power supply system as claimed in the preceding claims, wherein the contact members are
made of conducting material split with insulation there between the polarities and arranged on

a common or different shaft driven by a motor.

The power supply system as claimed in the preceding claims, wherein the energy storage
devices are batteries integrated with condensers such that the condensers receives the floating

voltage after complete charging of the batteries by the wind generator.

A wind mill used for industrial or domestic purpose comprising a power supply system as

claimed in claim 12 or 13.

13
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20. A method of operating a power supply system having wind based recharging unit with complete

21.

isolation from the load comprises, operating the intermediate section in such a manner that in
first haif cycle of opefation, the voutput from PS1 is connected to the input of the load and
simultaneously, the input of the PS2 is connected to the output of the wind generator for
recharging and in next half cycle the input of PS1 is connected to the output of the wind
generator for recharging and simultaneously, the output from PS2 is connected to the load
thereby maintaining complete isolation of the recharging system and load and combining the
supply from PS1 and PS2 at combiner which avoids intermittence due to the shifting in

Intermediate section.

A method of operating a power supply system having wind based recharging unit with complete
isolation from the load comprises, operating the intermediate section such that during first half
cycle of its 6peration the energy storage devices of a power supply unit PS1 are set in parallel
configuration and are connected to the output of the wind generator for recharging and
simultaneously the‘ energy storage devices of other power supply unit PS2 are set in series
configuration and are connected to supply the load while the other wind generator is kept is
free rotation and during second half cycle the vice versa of the above operation takes place with
complete isolation of the recharging system from the load and and combining the supply from

PS1 and PS2 at combiner which avoids intermittence due to the shifting in Intermediate section.

14
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