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Abstract - This project is a developing flywheel energy 
storage system using magnetic repulsion from sub-scale 
research prototype to full-scale mechanical flywheel battery 
and will conduct both a commercial-scale and a utility-scale 
demonstration. The goal is to deliver a cost-effective and 
efficient prototype flywheel energy storage system that can 
be grid connected and also can be used in remote places like 
islands and the entire system can be electrically charged and 
discharged with the help of capacitor bank.  

The system will have built-in sensing components 
that can determine frequency and voltage characteristics of 
the grid and can override the grid signal to manage the 
amount of electricity discharged. The flywheel starts to 
rotate when the gear motor rotates as they are magnetically 
coupled to each other and also with the help of magnetic 
locking, during this time the flywheel rotates to a specific 
rpm. Spinning flywheel is coupled with the shaft therefore 
the synchronous generator is coupled to the shaft using 
brass couplers and u shaped stand to hold it in place. Thus 
the rotation taken up by the flywheel rotates the 
synchronous generator producing electrical energy and this 
energy is supplied to the capacitor bank and also the LED 
lamp. The capacitor bank used here is to temporarily store 
energy and supply it during the time were the flywheel 
rotation fades. As from this project will improve the 
traditional flywheel system by engineering breakthroughs in 
three areas, resulting in higher efficiency and radically 
reduced cost: magnetic bearings, low-cost rotor, and high-
efficiency motor generator. This technology can also be used 
to optimize existing infrastructure.  

Key Words:  LED –Light Emitting Diode 

1. INTRODUCTION  

Overview of  the E nergy Stora ge Project  
Flywheel  energy  s tora ge te chnology  has 
tra ditional ly  focus ed on s torage durat ions  
ra nging from s ec onds  to  minutes .  This  has 
primarily  been due to two long -standing 
technical  c hal lenges:  ( 1)  the tra dit ional ly  rotor  
cost ,  a nd ( 2)  the potential ly  high s el f - discha rge 
rate of  f l ywheel  s ys tems due to mul tipl e sourc es  
of  el ec tr ical  a nd mec ha nical  loss while operating. 
In the late 1990s and early 2000s,  s everal  wel l -
funded a nd c ompetent f lywheel start -ups worked 
on commercial izing c arbon - fibre bas ed rotor  
designs;  however,  the projected cos t reduction of  
carbon- fibre ma terial  did not material ize  in  a  

ma nner which made carbon-fibre based flywheels  
a  cost- effec tive sol ut ion for s tora ge dura tions 
above a  few minutes .  Flywheels  subs equently  
found a  comforta ble niche in back up 
uninterrupt ibl e pow er supply ( UPS) applications 
where the domina nt requirement was high power 
and l ow energy.  Several  yea rs  later,  other 
compa nies a dva nc ed f lywheel  tec hnol ogy by  
commercial iz ing a  f l ywheel  with 15 - minute 
energy s tora ge durat ion.  However ,  th is  ta rget  
appl icat ion, frequency regulation, was focused on 
“power”  a nd “energy”  dura tions;  thus,  des ign 
decis ions invol ving f l ywheel  a rc hitecture a nd 
material  s el ect ion were perhaps not foc us ed 
primarily  on the l owest  possibl e c os t  a nd l owest  
pos sibl e  s el f - dis cha rge rate.  

          Here in this  pa per ,  we tr ied to 
develop a  f lywheel  energy storage s ystem using  
magnetic  repulsion to produc e energy in much 
simpl er and economica l  way.  The f irs t  idea was 
to us e magnetic  bearings a nd to l evita te the 
ent ire f l ywheel  in vacuum c ham ber,  but  s inc e it  
was c ostl y  i t  was dropped.  Later we found out 
that  the mec hanical  bearing can als o serve the 
purpos e a nd the f lywheel  ca n be coupl ed to the 
shaft .  The neodymium magnets  a re plac ed bel ow 
the f lywheel  in N - S  ma nner alterna tivel y for the 
repulsive rota tion.  Therefore th is  idea hel ps in 
achieving the goal ,  which is  very simpl e to s et  up 
and very  chea p,  but  it  works  onl y i f  the f l ywheel  
is  rota ted by  external  mea ns to  a  s peci f ied  rpm.   

              Our f i rs t  idea  of  magnetic  l evi ta tion 
system was  dropped becaus e of  the la rge amount  
of  l oss es ,  unsta bl ity  a nd due to unaf fordable cost  
of  c omponents .  Final ly  we found that neodymium 
magnets  can be us ed as  a  subs ti tute for i t ,  a nd 
plac ed in dif ferent pos i t ions in order to check for 
the perfect  posi t i on for the better repuls ion of  
the system. The N 52 neodymium ma gnets  c an 
ful f i l  our requirements  with i ts  k ey features as 
being a  bi t  cos tly  a nd high rel ia bil ity  etc .  Our  
main idea is  to us e a  DC motor/ genera tor but due 
to  i ts  l ow eff ic iency  a nd dra wback s i t  is  cha nged 
and replac ed i t  with the universal  motor.  The 
universal  motor provides better performa nce 
compa red to the Dc motor but the s uppl ied 
energy  is  l ess  tha n tha t  of  the genera ted energy 
therefore suc h a  sys tem ca nnot be us ed.  Thus we 
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use synchronous motor of  230v,  50Hz,  3w is  
used.  This  motor  provides outsta nding 
performa nc es a nd suita bl e for our projec t .  E ven 
though the rpm is  greater the motor  produc es 
230v cons ta ntl y  whic h is  highly stable and can be 
used on powering the el ec tr ical  appl iances be low 
3w.the major component of  this  project  the 
sync hronous motor is  plac ed on the U -sha ped 
sta nd for better al ignment a nd for s ta bil ity .  In  
this  paper ,  by using sync hronous motor and 
neodymium ma gnets  as  its  ma in component ,  
f lywheel  energy generat ion using  magnetic  
repulsion can be achieved.  

2.  BASIC BLOCK DIAGRAM 
 

In this project we introduce a proposed model 
which is capable of producing green & eco friendly short 
term energy backup system It consist 5 sections: Flywheel 
section ,Synchronous generator section, Capacitor bank 
section ,Output section. 

 
Fig.1. Block Diagram 

 
2.1 BLOCK DESCRIPTION 
 
The description of each section is given below: 
 
2.1.1 Fly Wheel Section 
 

 
 

Fig.2. Flywheel 
 

In th is  s ec tion it  c onsist  of  cas t  i ron 
f lywheel ,  ferr ite  magnets ,  m ec ha nical  
bearings,N52 neodymium magnets ,  cast iron s haft  
and f inal ly  bas e support .  T he cast  i ron f lywheel  
is  weighted  

  
About 3  ki l ogra ms c oupled to the c ast  i ron sha ft .  
Bel ow the f l ywheel  the n52 neodymium ma gnets  
are plac ed N -S;  N-S manner alterna tively .  Two 
ferrite magnets  are pl aced bel ow the f lywheel  
with opposite pola ri ty ,  in order to repel  with 
each other .  Such a n arrangement is  provided to 
atta in  sta bil i ty .  The outer s urfac e of  the magnets  
is  provided with metal  s leeves in order to 
prevent  the c rac king  of  magnets .  The lower 
ferrite magnet is  plac ed inside the bas e support  
and hel d f irmly ,  so that  it  does s  not  rotate 
during the rotat ion of  f lywheel .  
 
A  hel ical  gea red motor  is  provided for  the 
rotat ion of  f l ywheel  to speci f ied rpm. This  motor  
is  prov ided with a  s witch,  s o tha t  when f l ywheel  
atta ins spec if ied s peed the motor ca n be 
switched OFF.  This  motor  works  on 6VDC.  

Common u ses  of  a  f lywheel  inclu de:  

  Smoothing the power output of  an energy 
sourc e.  For exa mpl e ,  f lywheels  a re us ed 
in  reciprocat ing engines  becaus e the act ive  
torque from the indiv idual  pistons is  
intermittent .  

  Energy storage sys tems  
  Del ivering energy a t  ra tes  beyond the a bil ity  

of  a n energy s ourc e.  This  is  ac hieved by  
col l ect ing energy in a  f l ywheel  over t ime and 
then rel easing i t  quickl y ,  at  ra tes  tha t  exc eed 
the a bil i t ies  of  the energy s ourc e.  

Control l ing the orientation of  a  mecha nica l  
system,  gyrosc ope a nd react ion wheel  . 
 
2.1.2 Synchronous generator section 

 
The Synchronous generator us ed here is  a  

special  type of  generator which is  a bl e to  
produc e energy even for the small  rota t ion 
provided by  the f lywheel  the s ynchronous 
genera tor us ed here is  having the spec if ica tions 
as  230v 50Hz 3w.  This  generator cons is ts  of  
speed mul tipl ier gea rs  in i t  a nd a  perma nent  
magnet rotor.  The s tator is  having s ui ta ble 
number of  wingings  with 35s wg ena mel led 
copper wire.  The ent ire sys tem is  encl os ed in 
metal  c hamber with two terminals for the output.   
 

The genera tor is  c oupl ed to the shaft using brass 
coupl ers .  A t  one end of  the bra ss  c oupl er the 
genera tor sha ft  is  f i t ted inside i t  and other end 
threaded rod of  4cm is  f it ter ins ide it .  The 
threaded rod is  f i tted into  the sha ft  v ia  8mm 
blots .  

https://en.wikipedia.org/wiki/Reciprocating_engine
https://en.wikipedia.org/wiki/Flywheel_energy_storage
https://en.wikipedia.org/wiki/Gyroscope
https://en.wikipedia.org/wiki/Reaction_wheel
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Fig.3. Synchronous motor 
 

Synchronous motors  are a vaila bl e in s ub -
fractional  self-excited  sizes  to high-horsepower 
indus trial  s izes . [ 1 ]  In  the fra ct ional  hors epower 
ra nge,  mos t  synchronous  motors are used where 
precis e c onsta nt speed is  required.  Thes e 
machines are c ommonl y us ed in a nal og el ectr ic 
c locks ,  t imers a nd other devic es  where c orrec t  
t ime is  required.  In h igh -hors epower indus trial  
s izes ,  the sync hronous motor provides two 
importa nt func tions.  F irst ,  i t  i s  a highly effic ient  
mea ns of  c onvert ing AC  energy to work .  Second, 
i t  ca n operate  at  l ea ding  or unity  power 
factor  a nd thereby  provide power -fac tor 
correc ti on.  
 
2.1.3 F errite Magnets and Neodymiu m 
Magnets  

 
Ferri te magnets  or ceramic magnets  as  they  

are als o cal l ed a re s ti l l  widely  us ed.  They ha ve a 
maximum energy  product  of  up to a round 4 .3 
MGOe.  F errite is  the l eas t  expensive ma gnet ic  
material  a nd is  highl y c orrosion- resis ta nt ,  s o no  
coat ing is  required.  Ferri te magnets  can be 
produc ed to be ei ther isotropic  or a nisotropic ,  
and the ma ximum a ppl ication temperature is 225 
°C.  

 
 

Fig.4. Ferrite magnets 

A ferrite  is  a  type of  c era mic  c ompound 
compos ed of  i ron( II I)  oxide (F e 2 O 3 )  combined 
chemical ly  with one or more a ddit ional  metal l ic  
el ements . [ 1 ]  They  are 
both  el ec tr ical lynonconduct ive  a nd ferroma gnet i
c ,  mea ning they  ca n be  ma gnet ized  or at tracted 

to a  ma gnet .  F erri tes  can be divided into two 
famil ies  bas ed on their magnetic  coercively ,  their 
resista nc e to b eing dema gnet ized.  H ard 
ferr ites  ha ve high  coercively ,  henc e they are  
di ff icul t  to demagnet ize.  They a re us ed to 
mak e ma gnets ,  for devic es  s uch  as  refrigera tor  
magnets ,  louds peak ers  and small  el ectr ic  
motors .  Soft  ferr ites  have l ow  c oercivel y .  They  
are us ed in the elec tronics  industry to 
mak e ferri tecores  for  inductors  and tra ns formers
,  and in va rious  mic rowave  c omponents .  F errite 
compounds  ha ve extremely l ow c ost ,  being ma de 
of  i ron oxide ( i .e .  rus ted iron) ,  and also ha ve 
exc el l ent  corrosion res ista nc e.  

 A  neodymium magnet (also k nown 
as  NdF eB ,  NIB  or Neo magnet) ,  the most widely  
used  type of  ra re- ea rth  ma gnet ,  is  a  permanent  
magnet  ma de from 
an al loy  of  neodymium ,  iron a nd boron to form 
the Nd2Fe14B  tetragonal  crystall ine struct ure.  It  
is  us ed in  our projec t .  

Thes e a re some quick facts  about N eodymium 
Magnet  Ma terial :  

  Dens ity:  0 .275 l bs .  per  cubic  inch  
  Satura tion magnetiz ing f ield  required:  

about  35k Oe  
  Manufac turing methods -  s intering ( most  

common),  in ject ion mol ding ,  compressio n 
bonding,  or  cal enda ring.  

  Avail abl e sh ap es :  bl ocks,  ba rs ,  discs ,  
rings ,  a rc  s egments ,  etc .  

  Avail abl e grades :  f rom about 3330 to 
5311.  (F irst  2 digi ts  repres ent 
BHmax;  s ec ond two digi ts  repres ent 
intrins ic  c oercivi ty ,  or Hci .)  

  Sizes:  Off  tool ,  the la rges t  die  press ed 
blocks a re about 4"  x  4" ,  whil e  
isos tat ical ly  pres s ed bl ocks can be much 
longer in the orienta tion direct ion ( up to 
9') .   

 Mach ining :  N eodymium magnets  shoul d 
be mac hined by grinding ,  us ing diamond 
wheels .  Of  the ha rd ma gnet ma terials,  Neo 
magnets  are the eas iest  to machine.  We 
have succ essful l y  mac hined very s mall  
magnets-down to 0.012" dia meter with  a  
centre  hol e of  0 .003"  diameter,  and a  
length  of  0 .040" . 

2.1.4  C ast  iron sh aft  

Cast  iron  i s  a  group of  iron-
carbon al loys  with a  ca rbon c ontent greater than 
2%.  I ts  us efulnes s derives from its  rela tively low 
melt ing tempera ture .  The al loy c onst ituents 

https://en.wikipedia.org/wiki/Synchronous_motor#cite_note-Fitzgerald1971b-1
https://en.wikipedia.org/wiki/Power_factor
https://en.wikipedia.org/wiki/Power_factor
https://en.wikipedia.org/wiki/Ceramic
https://en.wikipedia.org/wiki/Iron(III)_oxide
https://en.wikipedia.org/wiki/Ferrite_(magnet)#cite_note-Carter_2007-1
https://en.wikipedia.org/wiki/Electrical_conductivity
https://en.wikipedia.org/wiki/Magnet
https://en.wikipedia.org/wiki/Coercivity
https://en.wikipedia.org/wiki/Coercivity
https://en.wikipedia.org/wiki/Magnet
https://en.wikipedia.org/wiki/Refrigerator_magnet
https://en.wikipedia.org/wiki/Refrigerator_magnet
https://en.wikipedia.org/wiki/Loudspeaker
https://en.wikipedia.org/wiki/Electric_motor
https://en.wikipedia.org/wiki/Electric_motor
https://en.wikipedia.org/wiki/Coercivity
https://en.wikipedia.org/wiki/Ferrite_core
https://en.wikipedia.org/wiki/Inductor
https://en.wikipedia.org/wiki/Transformer
https://en.wikipedia.org/wiki/Transformer
https://en.wikipedia.org/wiki/Microwave
https://en.wikipedia.org/wiki/Rare-earth_magnet
https://en.wikipedia.org/wiki/Magnet
https://en.wikipedia.org/wiki/Magnet
https://en.wikipedia.org/wiki/Alloy
https://en.wikipedia.org/wiki/Neodymium
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Boron
https://en.wikipedia.org/wiki/Tetragonal_crystal_system
https://www.intemag.com/rare-earth-magnets
https://www.intemag.com/neo-iron-boron-magnetic-materials-properties-data
https://www.intemag.com/manufacturing-assembly
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Alloys
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affec t  i ts  c olo r when fractured:  white cast  i ron 
has  ca rbide impurities which allow cracks to pass 
straight through,  grey  cast  i ron  has g ra phite 
f lak es which  defl ect  a  passing c rack  a nd init iate 
countl es s  new c racks  as  the ma terial  break s,  
and duc ti l e cas t  i ron  has spherical  gra phite  
"nodul es"  which s top the crack fr om further 
progres sing .  

Carbon (C)  ra nging from 1 .8 – 4 wt%, 
and s i l ic on (Si)  1–3 wt% are the ma in al loying  
el ements  of  cast  i ron.  Iron al loys with  lower 
carbon c ontent ( ~0.8%) are known as  steel .  
Whil e this  technical l y  mak es the F e – C– Si  
system  ternary ,  the principl e of  cast  i ron 
sol idi f ica tion ca n be un ders tood from the 
simpl er  bina ry  iron–carbon phase diagram. Since 
the c ompositions of  most  cast  i rons a re a round 
the eutec tic  point  ( lowes t  l iquid point)  of  the 
iron–ca rbon sys tem, the mel ting tempera tures 
usual ly  ra nge from 1,150 to  1 ,200  °C ( 2,100 to  
2,190  °F) ,  which is  a bout 300  °C (540  °F)  lower 
tha n the mel ting point  of  pure iron of  1 ,535  °C  
(2,795 °F) .  

 

Fig.5. Cast iron shaft 

The cas t  i ron sha ft  is  much more s tronger 
tha n iron a nd a re a bl e  to ha ndl e more weights ,  
forc e and vibra tion thus such a  material  is  best  
sui ta ble for the us e in this  project ,  therefore cast 
iron is  s el ec ted as  the main c omponent here,  the 
shaft .  

Al l  the major c omponents  a re c oupl ed to  
the shaft  by di fferent mea ns,  a nd i t  is  perfec tly  
a l igned in the suita bl e pos it ion.  T he shaft  is  
vertical ly  f i tted into the bea ring,  thus  al l  the 
weight a re distributed equal ly  with res pect  t o 
the bas e.  

The sha ft  is  made of  cast  i ron a nd weighs  
about 1.5 kg ,  with a  height of  30  cm a nd diameter 
of  2c m.  

2.1.5 Capacitor bank section 
 

The ca pac itor ba nk is  provided to supply 
the s tored energy to the output for a short period 
of  t ime.  the ca paci tor  we us e here is  of  ordinary  

type,  and having the spec if icat ions of  
440VA C,50Hz,2.5uF,+/ -  5% HS,- 25*c CTO+85*c 
MPP k eltron ca paci tors .  The ca paci tors  a re 
connec ted in s eries  and provided with diodes  at  
the input  for unidirect ional  f low of  energy.  As 
the f ly wheel  rota tes  th e ca paci tor ba nk stores 
energy  a nd als o provides supply to the output 
sec tion from the input of  ca pac itor ba nk i .e .  after 
the diode is  plac ed.  S uc h an a rra ngement is  made 
to prevent  the f l ow of  genera ted energy to the 
genera tor a nd suppl y t he s tored energy to the 
output  s ect ion.  

 

Fig.6. Capacitor Bank 

A power fac tor of  one or "unity power 
factor"  is  the goal  of  a ny el ec tr ic  uti l ity  c ompa ny 
sinc e i f  the power factor  is  l ess  tha n one,  they  
have to supply more current to the us er for  a 
given a mount  of  power us e.  In  doing s o,  they  
inc ur more l ine los ses .  They also must ha ve 
larger ca paci ty equipment in plac e than would be 
otherwis e necessa ry.  As a  res ult ,  a n industrial  
faci l ity  wil l  be charged a  penal ty i f  i ts  power 
factor is  much dif ferent from  1.  

 2.1.6  Bearing  
 

A ball  bearing  is  a  type of  rol l ing- el ement  
bea ring tha t  us es  ba l ls  to mainta in the 
sepa rat ion between the  bearing  rac es .  

The purpos e of  a  ba l l  be a ring is  to reduce 
rotat ional  fr ict ion a nd 
support  ra dial  a nd axial  loads. It  achieves this by 
using a t  l eas t  three rac es to c onta in the bal ls  a nd 
tra ns mit  the loads through the bal ls .  In most 
appl icat ions,  one rac e is  stat iona ry and the other 
is  at tached to the rota t ing ass embly ( e .g . ,  a  hub 
or  s haft) .   

2.1.7  GEAR MOTORS 
 

 

 

 

Fig.6. Gear Motor 

Gear motor  i s  a  s peci f ic  type of  el ec tr ical  motor  
that  is  des igned to produc e high torque whi le 
maintaining a  l ow hors epower,  or l ow s peed,  

https://en.wikipedia.org/wiki/Carbide
https://en.wikipedia.org/wiki/Grey_iron
https://en.wikipedia.org/wiki/Ductile_iron
https://en.wikipedia.org/wiki/Silicon
https://en.wikipedia.org/wiki/Steel
https://en.wikipedia.org/wiki/Ternary_compound
https://en.wikipedia.org/wiki/Binary_compound
https://en.wikipedia.org/wiki/Eutectic_point
https://en.wikipedia.org/wiki/Rolling-element_bearing
https://en.wikipedia.org/wiki/Rolling-element_bearing
https://en.wikipedia.org/wiki/Ball_(bearing)
https://en.wikipedia.org/wiki/Bearing_(mechanical)
https://en.wikipedia.org/wiki/Race_(bearing)
https://en.wikipedia.org/wiki/Radius
https://en.wikipedia.org/wiki/Axis_of_rotation
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motor output.  G ea r motors ca n be found in  ma ny 
di fferent  appl ic at ions ,  and are proba bly us ed in  
ma ny devic es  in  your  home.  

A gear motor  ca n be either a n AC (al terna ting  
current)  or a  DC (direc t  current)  el ec tric  motor .  
Mos t  gea r motors ha ve a n output  of  between 
about  1,200 to 3,600 revolutions per minute 
(RPMs ).   

Thes e types  of  motors  also have two dif ferent  
speed spec if ica tions:  normal  s peed and the s ta l l -
speed torque s peci f ica t ions .  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Specifications 
 
Gea r motors a re prima ril y  us ed to red uc e s peed 
in a  s eries  of  gea rs ,  which in turn c reates  more 
torque.  This  is  acc omplis hed by a n integrated 
series  of  gea rs  or  a  gear box  being  attached to 
the main motor rotor  and sha ft  v ia  a  s ec ond 
reduct ion sha ft .  The second shaft  is  then 
connec ted to the series  of  gea rs  or gea rbox to 
create wha t is  k nown as  a  series  of  reduc tion 
gears .  G eneral l y  speak ing ,  the longer the train of  
reduct ion gears ,  the lower the output of  the end,  
or  f inal ,  gear  wil l  be.  

2.1.8 Output section 

The output s ect ion c onsis t  of  a  SP ST 
switch a nd a  3 - pin sock et  wit h a  s peci f ica tions of  
230v 50Hz .  The l eads from the ca paci tor ba nks 
are f it ted into the s witch a nd the sock et  v ia  
diodes .  for  the indica tion we us e a  LE D La mp of  
230v 3w.  Fi t ted into the sock et  with the hel p of  
an ada pter  holder.  

As  the output s ection is a box consisting of  
onl y switc h and sock et  they a re f it ted into  
plywood via  sc rews.  

       

Fig.7. Output 

3. DESIGN REQUIREMENTS AND BASIC OPERATION 

100 R PM hel ical  Sha ft  37mm Dia meter 
Compac t DC G ea r M otor is  s ui ta bl e for t he 
purpos e of  rota tion of  f lywheel  via  ma gnet ic  
coupling .  I t  has  s turdy cons truct ion with gear  
box buil t  to ha ndl e s tal l  torque produc ed by the 
motor .  The entire motor is  Drive sha ft  is  
supported from both s ides with metal  bushes.  
Motor runs s moothly from 4V to 9V a nd g ives 60 
RPM at  9V.  Motor ha s 6mm diameter,  22mm 
length drive sha ft  with D s hape for exc el l ent  
coupling .  
 

Important N ote:  This  motor wil l  be bit  
noisy whil e running.  F or l ong l i fe ,  th is  motor  is  
not  rec ommended for appl ica tion requiring  
dynamic  torque of  more than 3 k g -c m.  

Basic  principl e of  operation include,   

A  gear motor ca n be either a n AC (al terna ting  
current)  or a  DC (direc t  current)  el ec tric  motor .  
Mos t  gea r motors ha ve a n output  of  between 
about  1,200 to 3,600 revolutions per minute 
(RPMs ).   

Thes e types  of  motors  also have two dif ferent  
speed spec if ica tions:  normal  s peed and the s ta l l -
speed torque s peci f ica t ions.  

Gea r motors a re prima ril y  us ed to reduc e s peed 
in a  s eries  of  gea rs ,  which in turn c reates  more 
torque.  This  is  acc omplis hed b y a n integrated 
series  of  gea rs  or  a  gear box  being  attached to 
the main motor rotor  and sha ft  v ia  a  s ec ond 
reduct ion sha ft .  The second shaft  is  then 
connec ted to the series  of  gea rs  or gea rbox to 
create wha t is  k nown as  a  series  of  reduc tion 
gears .  G enera l l y  speak ing ,  the longer the train of  
reduct ion gears ,  the lower the output of  the end.  
 
 
 
 
 
 
 
 
 

Input Voltage 12V 
  

Speed 100rpm 
  

Shaft Diameter 6mm 
  

Weight 125g 
  

No Load Current 60 mA 
  

Load Current 300mA 
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4. DESIGN AND WORKING 

4.1 DESIGN 

 

Fig.8. Circuit Diagram 

The a bove f igure s hows the circuit  
dia gra m rega rding  this  projec t  

 
DC 6v is  suppl ied to the hel ical  g ea red motor  
with  the hel p of  a  ordina ry ( AC)  s witch  for  
ON/ OFF  control  of  the motor .  
 
The output from the synchronous motor is  
connec ted to  the output box a nd als o to  the 
capaci tor  ba nk  with the hel p of  diodes .  
 
The input of  the ca paci tor ba nk cons is t  of  d iodes  
(1N4007) for the uni  d irec tional  f l ow of  s tored 
energy .  
 
The diode is  us ed to prevent the back f l ow of  
genera ted vol tage to  the genera tor a nd the 
output from the ca pac itor  ba nk s is  tak en a fter 
the diode pa rt  to  the output  box  
 
The output pa rt  cons ist s  of  a  SPST switch ( 230v,  
5A)  and 3- pin  s ock et  
 (230v,  5A) ,  LED la mp ( 230v,  3w).  The L ED la mp 
is  c onnec ted to the s oc ket  with the help  of  a  bulb  
holder  ada pter.  
 

 

Fig.9. Design 

4.2 WORKING 

Elec trical  energy is  us ed to s pin the f lywheel  at  
grea t  s peeds a nd  to s tore energy .  The grea ter the 
rotat ional  speed of  the f lywheel ,  the greater the 

amount of  cha rge stored in it .  Thus the energy is  
stored and i t  can be retrieved a t  a  later point  of  
t ime.  The f l ywheel  k eeps spinning  at  a  particul ar 
speed as  long as  ener gy is  not  retrieved from it .  
The speed at  whic h the f lywheel  rotates  is  
reduc ed when energy is  retrieved from i t .  The 
f lywheel  s tops spinning onc e al l  the energy is  
dra ined from the sys tem.  

In  this  projec t  the f lywheel  is  rotated using  a  
hel ical  geared mot or  ( 100 rpm)  with a  bra ss  
coupl er coupl ed to the motor s haft ,  a t  end of  the 
brass  c oupl er threa ded rod of  4cm is fitted inside 
it ,  then two neodymium ma gnets  of  oppos ite  
pola rity   is  plac ed to i t  with the hel p of  better 
adhes ives .  Thus when the motor rota tes  N-S  
pol es  intercha nge al ternat ively prov iding a 
rotat ing  ma gnet ic  f lux f or  the f l ywheel  to rota te.  
The geared motor works on 6 VDC a nd provides 
an rpm of  60 ,  a lso a  switch  is  provided for  
ON/ OFF  of  the motor .  

 This  project  ca n be used only as  a  sta ndby  
power,  beca us e i t  can provide power onl y for  
short  intervals  of  t ime.  As the f ly  wheel  is  
rotated to a  s pec if ied rpm it  stores the rotational  
energy into the kinetic  energy .  The flywheel used 
here is  of  cas t  i ron type a nd i t  weighs about 3kg 
and provides enough torque for the rota tion of  
sync hronous  motor.  

Here in th is  project  there a re  Sel f -Discha rge 
(spinning l oss)  resul ts  from a c ombinat ion of  
mecha nical  bal l  bea ring  dra g,  winda ge,  a nd 
el ec tromagnetic  drag  torques.  I t  is  very  
chal lenging to disaggregate  these losses from one 
another ,  as  they occ ur s imulta neously .  However,  
el ec tromagnetic  dra g torque in our design is  
ess ential ly  negl igibl e,  s inc e i t  is  pessimist ica l ly  
es timated to ha ve a  maximum value of  5 W ( or  
about  1.6% of  total  s el f -Discha rge loss)  at  peak 
speed.  Winda ge a nd bea ring loss es a re thus 
assumed to cons ti tute the ma in components  of  
spinning l oss .  Spinning  loss  ca n be eas i ly 
measured with good accuracy by simpl y 
recording the ra te of  decel erat ion of the flywheel  
in a n idl e sta te,  and calcula t ing the 
corres ponding  power l oss .   

When the f lywheel  sta rts  to  rotate  with the help 
of  hel ical  gea red motor ,  as  the f lywheel  is  having 
enough weight to rota te the h igh torque 
sync hronous motor ,  the s ync hronous motor is  
made to rotate  as  s oon as  the synchro nous motor 
sta rts  to rotate  i t  produces 230VAC .  during the 
produc tion t ime of  230v the ca pac itor ba nk 
charges to i ts  peak va lue .   as  the t ime c ome 
when the f lywheel  is  rota tion reac hes spec if ied 
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rpm. The hel ical  gea red motor is  switched OF F .  
thus due to the inert ia  of  rotat ion;  the s tored 
kinetic  energy  mak es  the f lywheel  to rota te for a  
short  period of  t ime.  During th is  t ime als o the 
high torque s ync hronous motor rota tes  a nd 
produc es 230vac .  As when the speed of  f lywheel  
bec omes sl ower and suddenly s tops .  During th is  
t ime the ca pac itor ba nk provides the stored 
el ec tr ical  energy to the output for a  short  period 
of  t ime.  Here in the output a n L ED la mp of  230v 
50Hz,  3W is  us ed to  s erve the purpos es  

4.3 MEC HANICAL DES IGN  

4.3.1 Wooden Base 

Wooden bas e is  ma de of  s uper tough 
hardwood pl ywood,  in  order to carry hea vy 
weights  and vibra tions.  Ha rdwood plywood is  
made out of  wood from  a ngios perm  trees a nd 
used for dema nding end uses .  Hardwood ply wood 
is  cha rac terized by  its  exc el l ent  s trength ,  
st i f fness  a nd res ista nc e to creep.  I t  has  a  high  
pla nar shea r strength  and impa ct  resis ta nc e,  
which mak e it  es pec ial l y  sui ta bl e for heavy - duty 
f loor  a nd wal l  struc tures .  Oriented plywood 
construc tion has a  h igh wheel -carrying  
capaci ty .  Ha rdwood  pl ywood has exc el l ent  
surfac e ha rdness ,  and dama ge -  and wea r-
resista nc e.  Such a  wooden bas e as  the a bil ity  to 
dis tribute the weights  equal l y  to the pro vided 
bus hings for exc el lent  sta bil ity .  As  the wood is  
prone to decaying black  ena mel  pa int  is provided 
on the surfac e for long l i fe.  Plas tic  bushings  a re 
provided below the plywood on every corner for  
the equal  dis tribution of weights and vibration to 
the  ground.  

   For placing of  d if ferent  components  on the 
surfac e of  the plywood 8mm hol es  a re ma de a nd 
suita ble sc rews a re provided to keep the 
components  in required plac es a nd puttey ’s  a re 
used for  bonding the c omponents  a nd f i l l ing the 
unus ed hol es .  

 

Fig10. Wooden Base 

4.3.2 Base Support 

The bas e s upport ,  supports the entire vertical   
f lywheel  sys tem a nd also mak es  i t  perfec t ly 
sta bl e during the rota tion of heavy duty flywheel.  

The bas e support  is  made from mil d steel  pipe 
with a  dia meter of  2c m, thick nes s of  1cm a nd 
height of  4c m. the ferrite ma gnet plac ed belo w 
the sha ft  goes into the bas e support  and f i ts  
ins ide i t  t ightl y .  F or the mil d s teel  p ipe dri l led 
into the plywood iron L -clamps a re us ed a nd  
welded to the surfac e of  mil d steel  pipe.  In order 
to prevents  s mall  acc idents  al l  the ,  s harp ends 
and sha rp pa rts  are grinded with the hel p of  
gr inder.  

 

 

Fig. 11. Base Suppourt 

In order to prevent the pa rts  from rust ing 
metal l ic  black paint  is  appl ied on the surfac e.  
With the help of  sui ta bl e sc rews the bas e support  
is  f i tted  on the s urfac e of  plywood.  

 
4.3.3 Shaft Design 

The shaft is made of cast iron and it is designed using 
the mechanical lathe. It’s having different dimensions on 
different parts  as the shaft goes down the dimension 
decreases. 
In order to couple the flywheel to the shaft, 2cm diameter is 
set on the shaft from 3cm from the top. 
 

In order to couple it to the ball bearing 1.5cm 
diameter is set on the shaft from 9cm from top. 
 
4.3.4 U-Shaped Stand 

 
In order to  plac e the s ync hronous motor in 

speci f ied plac e a  U-s ha ped s ta nd is  made.  T he u 
shaped s ta nd is  made of  ha rdened steel ,  ac tual ly  
the sta nd is  s haped in  the form of  puls e wave,  
therefore the sta nd c an be f it ted on to the 
plywood using s ui ta bl e  sc rews.   

 
On the top pa rt  the s ync hronous moto r is  

plac ed by providing two hol es  alternative to each 
other a nd the motor is  held in the middl e with  
the help  of  l ong  sc rews .  

 
The U-sha ped s ta nd has a  height  of  18c m,  the 
sync hronous motor is  coupl ed to the shaft  with 
the hel p of  bra ss  c oupl ers .  The sync hronous 
motor s haft  is  plac ed on one end of  the bra ss  
coupl er a nd other end 5mm threa ded rod with 
4cm is  plac ed.  The other s ide of  the threa ded rod 
is  threa ded to  the s haft  v ia  bolts  a nd was hers .  

https://en.wikipedia.org/wiki/Angiosperm
https://en.wikipedia.org/wiki/Hardwood
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Fig. 12.U shaped Stand 
 
5. IMPLEMENTATION 
 

Grid Impac ts  a n d B enefi ts ,  This  s ect ion 
desc ribes the projected impa cts  a nd benef its  of  
the f lywheel  energy stora ge technology on the 
el ec tr ic  gr id .  For a n exampl e 1  M W  4 M Wh 
flywheel  energy s tora ge ins tal lat ion bas ed in  
Northern Cal ifornia ,  with opera tional  res ults  
ext ra pola ted from suc h a  system ini t ia l  f ie ld 
demonstrations of the Gen-2 flywheel technology,  
we expect  the fol l owing impacts  & benefi ts  to 
accrue:  Project  Size:  1  M W 4 M Wh G reenhouse 
Gas Emissions:  Bas ed on our assumption tha t  1 
MW of  energy s tora ge would e nable an additional 
5 M W of  renewa bl e generat ion (with 25% a nnual  
capaci ty fac tor ass umed),  s tora ge would ena ble  
an a ddit ional  10 ,950 MWh of  energy del ivered 
annual ly  from renewa bl es .  The calcula ted 
greenhous e gas emiss ions saved would be 3 ,098 
metric  tons  saved per yea r ( 0.283 metric  tons /  
MWh from foss il  generat ion) .  A ddit ional l y ,  
becaus e the f lywheel  energy s tora ge sys tem is  
designed to provide mul tipl e grid s ervic es:  
ancil la ry servic es ,  load ramping & peak s having,  
our expec tat ion is  tha t  the f l ywheel  sys tem wil l  
be dis patc hed on avera ge 8000 hours per year,  or 
at  a  91.3% ca paci ty  fac tor.  
 
Thus,  by empl oying f lywheel  energy stora ge 
ins tea d of  tra ditional  fossil  generation, assuming 
the sa me (0 .283 metric  tons  of  CO2 /  M Wh from 
foss il  genera tion) ,  employ ing  f l ywheel  energy 
stora ge would save a n addit ional  2264 metric  
tons of  CO2 per yea r.  Compa red to an energy 
stora ge system that  is  des igned prima ril y  for  
peak shaving,  where a nnual  ca paci ty fac tors  may 
be 5% or 438 hours per  yea r,  the C O2 sa vings in 
that  cas e woul d onl y be 124 metric  tons per year.  
Thus,  we s ee that  the mos t impac tful  energy 
stora ge sol ut ion is  one tha t  ca n be uti l ized  at  
high ca paci ty  fac tors  over deca des,  ena bl ing  
higher renewa bl e penetra tion whil e al so 
suppla nt ing  fossi l  generat ion for  providing  
ancil la ry and ramping servic es .  Wa ter Sa vings:  
Whil e i t  is  d if f ic ult  to es timate the water us e of  
newer genera tions of  foss i l  fuel  power pla nts ,  
Amber’s  f lywheel  tec hnology employs NO water –  

the ent ire sys tem is  passively c ool ed a nd thus 
provides a  net  water  sa vings .  
 
6.  CO NC LUSIO N AND F UTURE SCO PE  
 
6.1 CO NCL US IO NS  
 

This  report  disc uss es the object ives a nd 
demonstra tion res ul ts  f lywheel  energy 
genera tion us ing magnetic  repuls ion.  This  is  a  
low-c os t  f lywheel  energy s tora ge demonstra tion 
project .  T he sc ope of  this  report  c overs  the 
project ’s  init ia l  goal s ,  of  ene rgy produc tion.  In 
this  projec t ,  we have successfully demonstrated a 
prototype for magnetic repulsion flywheel energy 
stora ge system.  Our demons trat ions  confirmed 
that  th is  project  ca n produ c e 230v for a  s hort  
period of  t ime a nd ca n be us ed   as  s tand -  by  
power for s hort  period of  t ime.  our f lywheel  
system met major design spec if ica tions,  a nd we 
have converged on a n effec tive s et  of  operational  
and c ost  ta rgets  for the f l ywheel  s ystem.  The 
produc t  is  now under goes di fferent  
developmental  ideas to inc reas e the eff ic ienc y of  
genera tion a t  much more extend.  

Based on the technol ogy demonstrated in th is  
project ,  we bel ieve that  f lywheels  wil l  be an 
importa nt energy s tora ge tec hnology for s everal  
energy  storage a pplic ations,  prima rily  where 
high ut i l izat ion rates  are dema nded.  Future 
progra ms designed to demons trate our the 
f lywheel  s ystems would  be beneficial  in  
showcas ing the potent ial  for f lywheels to emerge 
as  a  via bl e al ternat ive to c hemical  ba tteries  for  
mul ti-hour  storage a pplicat ions  
 
6.2 F UTURE SCO PE  
 

The f l ywheel  energy  using magnetic  
repulsion,  produc es energy without a ny ha rm to  
the environment a nd al so i t  does not a ny  type of  
green hous e ga ss es ,  thus suc h a n energy  
genera tion sys tem is  ec o friendly ,  the pa rts  
which  us ed can be 100% recycla bl e .   
As  the common type of  energy sys tems produce 
green hous es  gas es  and caus e ha rm to  the 
environment therefore the large scal e  f l ywheel  
energy  sys tems ca n be a  subs ti tute for these 
genera tors  with  s a me c onfigura tions.  
The prototype ma de in  th is  projec t  ca n be us ed 
as  a  subst itute for batteries  beca us e i t  ca n store 
energy  for a  short  period of  t ime.  but  compa red 
to  ba ttery the production s  c l ean a nd eco 
fr iendl y.   
 
The batteries  a re not  recyclabl e a nd  cause 
advers e effec ts  on the s oil  a nd atmosphere i f  not  
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trea ted properly due to the ha rmful  contents  
used in  i t  (merc ury,  ca dmium etc . . . )  
Thus in future our project  has a  grea t  sc ope in 
the energy genera tion f iel ds  a nd also  for green 
and chea p energy res o urc es .  This  type of  
f lywheel  energy genera tion s ystems ca n be us ed 
in remote plac es l ik e is land na tions and mic ro  
grids ,  the requirement  for  rel ia bil ity ,  a nd 
susta ina bil i ty  mak es multi -hour flywheel storage 
systems attractive as a replacement to traditiona l  
gr id  power.  i .e .  ( la rge scal e  f l ywheel  energy 
genera tion) .  
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