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Abstract: 

The paper proposes on the basis of the new idea of electric power generation, to reduce of energy crisis. As today’s world is  largely  

depends upon renewable resources, our idea for this problem is to generate green, eco -friendly, economic power. In this novel dual 

stator-winding Synchronous Generator system is built in a generator, the rotor field winding is in-between two stator windings, on the 

basics of experiment work on generator prototype of 1.12 kw, two set of single phase power is harvested. This single phase dual 

winding Synchronous Generators (DWSG) is an air cored system and testing are carried out to verify the optimal scheme, the result 

demonstrate, the correctness and effectiveness of the dual winding Synchronous Generators in comparison with conventional 

generators. 

 

Keywords: ACA - Air cored alternator, AVR- Automatic voltage regulator, DWSG- Dual Winding Synchronous Generator, 

SPDSSG- Single phase dual stator synchronous generator, SEG- separately exited generator. 

 

I. INTRODUCTION 
 

A. Single output generators opportunity:  
 

Renewable energy resources are usually located in remote, hard 

to access regions where provision of a three-phase grid is 

difficult and expensive. In developing countries for example, 

rural electrification is often based on single-phase generation and 

distribution systems. The variable speed three-phase generator 

systems are connected to the grid/consumers by electronic power 

converters having, at the generator end, uncontrolled rectifiers. 

These rectifiers are important sources for generated current 

harmonics which reduce the generator efficiency and their 

removal increase the complexity of the electronic conversion 

system. 
 

B. Single output generator systems:  
 

The single phase output problem may be solved in  different 

ways, using different types of electrical machines: single-phase 

syn-chronous machine, single output three-phase synchronous 

machine (Steinmetz,  Smith, Fukami)[1][2][3][4], squirrel rotor 

single phase induction machine with two stator windings (dual 

machine)[5][6], winded rotor synchronized single phase 

induction machine with two stator windings (dual 

machine)[6][7][8][9], permanent magnet single phase 

synchronous machine with two stator windings (dual 

machine)[7]. 
 

C. Single Phase Synchronous Generators with Two Stator 

Windings:  
 

The connection diagram of stator windings is presented in Fig. 1, 

the two windings – the main and auxiliary ones, There is known 

that the two windings are spatially arranged, the circuit of the 

windings is connected in series with an adequate condenser and a 

time delay of 90 electrical degrees of the magnetic fields of the 

two windings, resulting in a rotating circular magnetic field. 

 
Figure.1. Connection diagram of single phase induction 

machine windings with auxiliary phase  

 

II. PROPOS ED TECHNOLOGY 

 

The proposed technology is almost similar to an present 

synchronous generator, modified with stator and field excitation  

system. The complete synchronous machine is made up of g lass 

material and armature slots made up of silicon steel cores to form 

a complete path of magnetic flux. Proposed synchronous 

alternator has two stator cores inner stator and outer stator and 

one field excitation system. mono field excites the both the stator 

of different rating, field and armature has same number of poles 

to avoid the magnetic flux unbalancing .exciting the field system 

by automatic voltage regulator (AVR) excitation voltage is given 

through slip ring assembly with brushes field  system is 

cylindrical type rotor (non salient),it has parallel slots on it to 

place rotor windings, they are smaller in diameter but long axial 

length to run in 1500 to 3000 rpm damper windings is not needed 
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in non salient type rotor. And also flux distribution is sinusoidal 

and hence gives the better emf waveforms on both stators of 

different magnitudes. 

 

III. DES IGN OF WINDINGS  

 

Winding calculation: The total number of conductors per coil  

ZC = 2T      

 

The total number of conductors for machine Z = ZCC 

Also, 

 

Total number of coil groups/ph = 
                       

                
  

                                                  

                                                   = 
  

 
 

Where     m = number of phases 

                P = number of poles 

 
Figure.2. Coil group 

 

One pole pitch = 
                

                
  = 

 

 
  =180

0
ed or 180

0
e 

 

Develop a single phase, single layer AC lap winding for a 4 pole 

AC machine having 36 slots 

 

Pole pitch = 
               

               
  = 

  

 
 =9 

 

 Poles Slots 1 to 7 and 13 to 18 lie under North pole regions N1 

and N2 respectively. Similarly slots 7 to 12 and 19 to 24 lie 

under South pole regions S1 and S2 respectively. In other words, 

the first pole pair covers slots 1 to 12 and the second pole pair 

covers slots from 13 to 24. For full pitch wind ing, angle between 

the two sides of the same coil is 180
0

ed. 180
0

ed corresponds to 6 

slots. [10][11].  

 

Number of co ils (o r slots) per pole= 6. 

 

The coil in slot no. 1 is to be connected to coil in slot no. (1 + 

slots per pole = 1 + 6) = 7 or back p itch, 

 

 Yb = 7, i.e., 

 

 If slot no. 1 is at the beginning of the first North Pole, N1, the 

slot no. 7 will be at the beginning of the first South Pole, S1.  

The winding p itch, Y = +2 (progressive winding)  

Therefore, the front pitch, Yf = Yb – Y = 5 

 

TABLE .1.Winding pitch  

 

SL.NO Yf  Yb  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1+6=7 

2+6=8 

3+6=9 

4+6=10 

5+6=11 

6+6=12 

13+6=19 

14+6=20 

15+6=21 

16+6=22 

17+6=23 

18+6=24 

25+6=31 

26+6=32 

27+6=33 

28+6=34 

29+6=35 

30+6=36 

7-5=2 

8-5=3 

9-5=4 

10-5=5 

11-5=6 

13 

19-5=14 

20-5=15 

21-5=16 

22-5=17 

23-5=18 

25 

31-5=26 

32-5=27 

33-5=28 

34-5=29 

35-5=30 

36 

 

IV. PROTOTYPE MODELING 

 

 Prototype modeling of Single-Phase dual Stator 

Synchronous Generators: The basic idea to build this first 

prototype is to use Air core type of generator with some support 

structure made of crystal glass The prototype synchronous 

generator is coupled with motor, model should have a maximum 

speed of 960 RPM as we are using air core type iron core is 

eliminated different part of p rototype   

 

 

Figure. 3. Prototype stator assembly 

 

 
Figure.4. prototype rotor assembly 
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Figure. 5. prototype rotor support assembly 

 

 
Figure. 6. prototype excitation supply using slip ring 

 

V. PROTOTYPE-MEAS UREMENT-AND RES ULTS  

 

  When the two stator generator is coupled with an 1.5 

amps 3000 rpm motor, and if generator has four shafts to balance 

the rotor. 

 The Generator designed to rotate at 950rpm producing 

50Hz AC supply at both the stator simultaneously.  

 The excitation for the rotor of the two stator generator is  

given through slip rings with carbon brushes along with the field , 

brushes will rotate 

 Initially the motor is started with a low speed rpm with  

a ceiling voltage and current of field system, by gradually  

increasing the motor speed ceiling current also increases by 

automatic voltage regulator 

 From the experiment it is conclude that for 

Field excitation voltage 1.2 volts  

Field excitation current 0.4 amps 

Rotor speed 950rpm 

EMF induced in two stator is 18V in each. As shown below, 

 

 
Figure.8. output waveform of magnitude 15volts on both 

stators 

 
Figure. 7. prototype measurements, set -up. 

 

Due to air cored design the system efficiency is less, but we 

concluded that machine can be modified with a new concept to 

meet the energy demand in country. this synchronous machine 

can also be used daily domestic purpose, obviously alternator 

produces two pairs of voltages, one pair can be used run a 

motor, and motor is coupled to an generator the complete loop 

provides a free generation in domestic area. If considered the 

power generating stations this type of synchronous machines are 

very useful to meet the demand. 

 

VI. CONCLUS ION 

 

Single phase dual stator synchronous generator given the 

promising output to overcome future energy crisis and to 

harvest maximum power by using 99% of the flux p roduced. 

The result obtained from this experiment encourage to design 

three phase dual stator generator set.  
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