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Abstract  

Effective water resources management is dependent on the understanding of climate change and variability. This 

study adopts the Standardized Precipitation Index (SPI) for assessing the changing precipitation patterns in 

Lagos Metropolis using historical data, with the aim of identifying how these changing patterns affect water 

resources. The study reveals that monthly rainfall has a decreasing trend from 1957 to 2016 and fluctuated 

seasonally between the two climatic periods of 1957 to 1986 and 1987 to 2016.Based on 12-month Standardized 

Precipitation Index (SPI-12), only severely wet and near normal conditions increased in the second climatic 

period, while other SPI classes such as extremely wet, moderately wet, extremely dry, severely dry, and near-

normal decreased between 1987 and 2016, compared to the first climatic period. The alterations of monthly 

rainfall were an indication of changing climate which can affect groundwater, stream flow, and reservoirs in 

Lagos Metropolis. These results would be useful in proper decision-making for water resources management in 

the study area Fuel-less generator is a device that can generate electricity without the use of fuel such as petrol, 

gasoline sunlight (photovoltaic) or wind energy. Fuel-less generator energy production is one of such sources 

that are environmental friendly. The adoption of this technology has provided other alternative source of power 

supply and also reduces effect of environmental pollution by gasoline generator to minimal. Nigeria and many 

other African countries have been experiencing very low energy production capacity for a long time. Depending 

on fossil fuels for the sustenance of energy supply for Nigeria is not of environmental advantage. Therefore, the 

need for alternative sources of energy, away from fossil fuels is necessary. Fossil fuels have been widely used 

sources of energy in generators such as the steam power generators ever since the Industrial Revolution just 

before the dawn of the 20th century. However, a problem with fossil fuels is their environmental impact. Not 

only does their excavation from the ground significantly alter the environment, but their combustion leads to a 

great of air pollution. This paper set to address the challenge to environmental pollution and provide clean 

energy. Several attempts has been made on the invention of fuel-less machine beginning from the first 

envisioned by Nikola Tesla in the early years of 20th century. The concept of mass production of fuel-fewer 

machines has remained an interesting proposition among many engineers till date, many papers have been 

written on the feasibility of building an engine base on the idea of Tesla. The prototype of 1kva which was built 

yield an output of 0.98kva has increase the interest of building various capacity, ranging from domestic to 

industrial used, design. A fuel-less generator is a combination of a dc motor, a synchronous generator, an 

induction motor, etc. such that the voltage produced by the synchronous generator is used to drive induction 

motor. The shaft of the induction motor is coupled directly to the synchronous generator, and in the process, the 

synchronous generator and the induction motor symbiotically sustain one another thereby, allowing for the 

continuous operation and production of the electrical energy. The selection of the various components has yield 

an output 15kVA, 62.5A and 13500watts. The data in the table 14 was derived from performance evaluation of 

15kVAfuel-less generating set. The evaluation of the fuel-less generating set was done by loading it with 

varying loads that ranged from 0 watt to 5000 watts bulbs for time duration of 300 seconds for each load. The 

voltage of the generator was taken with the help of digital multi-meter. The efficiency of the machine was 85%. 

From the result, it was observed that as the voltage reduces the current increase. This result supports Ohm’s 

law’s findings that states that the higher the voltage in the circuit, the higher the current obtained. The design 

and construction of a fuel- less generator was achieved. The cost of the machine was ₦ 707,520 which was 

cheaper than foreign one at ₦ 3,000,000. 

_________________________________________________________________________________________ 
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INTRODUCTION 

Electricity supply has been erratic for a long while in 

Nigeria. The need for the energy sources had led to a 

number of alternatives, which have been unaffordable 

and unavailable due to huge cost and scarcity, and 

effect of environmental pollution and as fossil fuel 

depletion has been noticed, there is need for the 

design and development of fuel-less generator using 

local materials that can generate electricity without 

the use of fuel such as petrol, gasoline sunlight 
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(photovoltaic) or wind energy Ajave (2012).  This 

paper set to address the challenge to environmental 

pollution and provide clean energy. The ignition key 

is set on from the control panel to work for 3 minutes 

automatically and allow the 24v batteries to run the 

flywheel in order to energize the rotational energy 

and 80volts d. c shunt motor which must have 

produces enough current that can drive the 15kva 

fuel-less generator to produces the electricity in three 

phase set. 

 

The develop 15kva fuel-less generator will improve 

the power generation and distribution that have been 

indispensable factor ranging from manufacturing, 

banking , school, media , health care, etc.  

The power supply situation using fuel-less generator 

also has an impact on the health sector, reducing 

greenhouse emission and keeping energy affordable 

to consumers and thus, boosting the Nigeria’s 

economy and improving Nigeria foreign exchange by 

contributing to Nigeria’s Gross Domestic Product 

(GDP). 

 

Gasoline generator is often associated with the 

problem of environmental pollution due to it 

discharge of poisonous gas such as  carbon mono-

oxide which is harmful to human life by causing 

ecological in balance this is an indication that the 

high level of pollutant into the natural environment. 

There is no doubt that generation of electricity prior 

to the cost of fuel produces and generates 

noise.15kva fuel-less was designed but has friction 

alignment with high sound and it was a single phase 

which makes it difficult to produce much electricity 

that can be used in the industries. This paper is set to 

address the challenges. 

 

LITERATURE REVIEW 
Adelekan,  ( 2 0 1 2 )  revealed  that  in contemporary 

times, a great  deal  of interest  has  been generated 

worldwide regarding the use  of biofuels namely 

biogas, bioethanol and biodiesel for energy supply. 

Themostambitious goal thus far in respect of the 

development and exploitation of renewable energy 

sources appear to be that articulated by the European 

Renewable Energy Council. 

 

Murthy et al.,(1982) has perceived that as wind, solar 

and other clean and green energy sources gain 

popularity worldwide, engineers are seeking ways   

to  make renewable energy systems more affordable 

and to integrate them with  existing  ac power  grids.  

His findings examined integrating the PV arrays to 

the smart nanogrid using an artificial intelligent (AI) 

based solar power cascade multilevel inverter. The 

AI based c o n t r o l l e r  switching scheme  has been 

used for improving the power quality by reducing the 

TotalHarmonicDistortion (THD) of the multi-level 

inverter output voltage. 

Otulana et al., (2016) worked on construction of 

11kva fuel-less generator using local materials and 

recharging the batteries by 12 volts which spines the 

10.45kw alternator to produce electricity. Although 

were able to produce 5kva due to some wrong design 

theory. However, flywheel that will energize the 

rotational energy has not been considered. 

 

Abdullahi et al., (2012) has work on 20kva using in-

build solar inverter, it was observed that due to 

depletion of limited fossil fuel, but also for safe, 

better greener environment. He noticed that power 

generation and distribution has been an indispensable 

factor in the progress of economy, manufacturing, 

banking and health care. It has however been proved 

that power skyrocket the productivity of a country. 

Environmental pollution which leads to degradation 

of ozone layers 

 

MATERIALS AND METHODS 

Design Theory 

The fuel-less generator comprises of the following 

major components, shaft, Field Coil excitation, 

alternator, pulley, Kippo 1110/1115 Engine cylinder, 

flywheel, induction motor, (DCmotor), battery, 

control panel, v-belt, stabilizer, bearing, metal/rubber 

coupler, DC shunt motor, bolts and nuts were all 

attached to the frame. 

 

Design of Shaft 
A shaft is a rotating member that is used for the purpose 

of transmitting power, and is used in all kinds of 

machinery and mechanical equipment, shaft design 

consist of the determination of the correct shaft-

diameter to ensure" satisfactory strength and rigidity 

when the shaft is transmitting power under different 

operating and loading condition Kurmi and Gupta 

(2005). 

For torsional equation is given as 

-------------------   (1)   

Where; T= torque or twisting moment (N-m) 

J= Polar moment of inertia 

s(N-m) 

R= radius of the shaft  

G= Modulus of rigidity (N/m2)   

      

 
L=length of shaft (mm)  

For the maximum torque 

--------------------------------  (2) 

T -------------------------------  (3) 

Where; 

J = - (4) 

 



 

Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 13(5):189-198 (ISSN: 2141-7016)  

  191 

 

For power transmitted by the shaft; 

P = T  

Torque=T= ---------------------  (5) 

Where; 

N= Speed of the shaft (rev/min.) 

T = Torque (N-m) 

(rad/sec) Khurmi and 

Gupta (2005) 

For the shaft diameter   

-----------------------   (6) 

Now for shear stress induces on the shaft;\ 

×d3-------------------   (7) 

For polar moment of inertia (J);   

      

J = ×d4---------------------------   (8) 

For shaft subjected to both twisting and bending 

moment, then the shaft must be on the basis of these 

moments simultaneously Khurmi and Gupta (2005) 

Let  

 

 
The maximum shear stress in a shaft 

-----------------------(9) 

----------------------------------      (10) 

 ---------------------------------     (11) 

Substituting the value of 

(  

We have;   

-------------- (12) 

- 

 

T= -------------------------  (13) 

------------------------------  (14) 

Designs for Selection Of Pulley 
The pulleys are used to transmit power from one 

shaft to another by means of flat belt, V- belt or 

ropes. Since velocity is of paramount, the pulley 

diameter is carefully selected in order to have a 

designed velocity ratio. According to Rajput, (2006), 

the dimension of the pulley 

c  

an be obtained as follows; 

i. The diameter of the pulley may be obtained 

or selected from standard series of pulley 

diameters given in ranges. 

ii. The pulley diameter may be selected based 

on the motor (prime mover) power rating. 

Rajput (2006) 

 ……………………………  (15) 

and  ………………………  (16) 

where; P= Rated power of prime mover (Watt) 

T= Torque (Nm2) 

 
N= Speed of pulley (r.p.m) 

 

Design for Selection of Bearing 

A ball bearing is a type of rolling-element bearing 

that uses balls to maintain the separation between the 

bearing races. The purpose of a ball bearing is to 

reduce rotational friction and support radial and axial 

loads. Khurmi and Gupta, (2005). For basic static 

load rating ( ) in Newton for ball and roller 

bearings may be obtained as follows (Khurmi and 

Gupta, 2005). 

.i.Z.D2 cos  

I = number of rows of balls in any one bearing, 

Z= number of balls per row, 

D=diameters of balls, in mm, 

Nominal angle of contact i.e the nominal angle 

between the lines of action of the ball perpendicular 

to the axis of bearing and,   

factor depending upon the type of bearing. 

The value of factor ( for bearing made of 

hardened steel are taken as follows; 

self aligning ball bearings 

=12.3, for radial contact and angular contact groove 

ball bearings. 

For radial roller bearings, the basic static radial load 

rating is given by 

cos  

  I   = number of rows of balls in any one bearing, 

Z= number of balls per row, 

 EL = effective length of contact between one roller 

and that ring (or washer) where the contact is the 

shortest (in mm). it is equal to the overall length of 

roller minus roller chamfers or grinding undercuts, 

D = diameter of roller in mm. it is the mean diameter 

in case of tapered rollers, 

nominal angle of contact. it is the angle 

between the line of action of the roller resultant load 

and a plane perpendicular to the axis of the bearing, 

and 

21.6, for bearings made of hardened steel. 

For thrust ball bearings, the basic static axial load 

rating is given by                                         
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Z= number of balls carrying the thrust in one 

direction, and  

49, for bearings made of hardened steel 

For thrust roller bearings, the basic static axial load 

rating is given by 

=  

Z = Number of rollers carrying thrust in one 

direction, and  

98.1, for bearings made of hardened steel. 

 

Design for Supporting Frame 

Permanent joint can be obtained by welding. The 

determination of the size of the weld necessary has to 

be considered, because this dictates a stress analysis 

where parts are subjected to load, weather static 

fluctuating. The effective weld force is given as Liver 

Nikola, (1991) 

--------------------------  (17) 

Where; 

 = Allowable tensile stress for welded metal 

(N/ ) 

T = Thickness of weld (mm) 

L = Length of weld (mm) 

= Stress concentration factor 

 

Selection of Flywheel 

A flywheel is a rotary mechanical device, used for 

storing rotational energy. It acts as an impediment to 

charges in rotational speed. It is known that the 

amount of energy stored in a flywheel is proportional 

to the square of its rotational speed. It can therefore, 

efficiently store rotational energy and releases it 

when required. In fact, it was used for momentary 

frequency regulation and balancing sudden charges 

between load consumptions. Kurmi and Gupta 

(2005). The gear ratio between the driven pinion and 

the flywheel is usually about 15 to 1. This means that 

the starting motor rotates 15 times as fast as the 

engine, or at a speed of 100 rpm.Spotts, (1991). 

 

The drive mechanism must disengage the pinion from 

the flywheel immediately after the engine starts. 

After the engine starts, the engine speed may increase 

rapidly to approximately 1500 rpm. If the drive 

pinion were remain meshed with the flywheel and 

locked with the shaft of the starting motor, at a 

normal engine speed (1500 rpm), the shaft would 

spin at a rapid rate of speed (82 rpm). At such a rate 

of speed, the starting motor would be badly damaged. 

Spotts, (1991) 

 

Bending Stress Due to the Torque Transmitted 

The arms was subjected to bending  

Let T= Maximum torque transmitted by the shaft 

R= Means radius of the hub 

N= Number of arm 

Z= Section modulus for the cross- section of arms 

We know that the load at the mean radius of the rim; 

………………………   (18) 

Load on each arm =  ……………  (19) 

And maximum bending moment which lies on the 

torque arm at the hub 

M=  …………………………  (20) 

Bending stress in arms 

 ……………   (21) 

Total tensile stress in the arm at the hub end 

 ……………………         (22) 

(kurmi and Gupta, 2005) 

 

Field Coil Excitation 

The system is to generate electricity; therefore, an 

alternator or AC generator should be part of the 

system. However a single phase 15KVA field coil 

winding was selected, because the field coil is used 

for the excitation of the alternator. To operate the 

system, an AC synchronous alternator would also 

require a prime-mover.  The field coils are embedded 

in the slots of the permanent magnet synchronous 

generator, are not externally visible. Long, (2014)  

 

Induction Motor  

Single phase induction motor, which is connected to 

the alternating current (AC) synchronous generator, 

drives the AC generator. The induction motor was 

equally selected as part of the mover, when the other 

starting components have been disconnected and the 

system had attended the full speed value. The rating 

of the induction motor would depend on a number of 

factors which would be determined during the 

construction and test analysis stage of the paper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 1: 3HP Induction Motor 
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Control Panel  

There would be the need to have a location where the 

generated power could be connected in order to feed 

any of the electrical loads required by system. For 

example, the supply to the induction motor from the 

alternator was obtained from the distribution board. 

Thus, the generated voltage would be supplied to the 

distributed board and the external loads would then 

be obtained from the distribution board.  A single 

phase distribution board of a number of ways is 

required. Ajav, et al., (2014). 

 

Self-starting System 

The starter motor is an electric motor that turns over 

or cranks the engine to start. It consists of a powerful 

DC (Direct Current) electric motor and the starter 

solenoid that is attached to the motor, the starting 

motor is located near the flywheel. The drive gear on 

the starter is arranged so that it can mesh with the 

teeth on the flywheel. Andrzej Golnko (2010) 

The induction motor cannot drive the generator 

without electrical power supplied to it.  Therefore, the 

system must require a self-starting system. The self-

starting system would be made up of a battery bank 

or source, a battery charging unit and a direct current 

(DC) shunt motor.Sharma and Purohit, (2003). 

 
Plate 2: Starter Motor 24V 

 

The battery supplies the (D.C) motor which would be 

positioned or arranged to drive the alternator. As long 

as the alternator is driven, EMF was generated which 

if sustained would energize the (D.C) induction 

motor to take over the driving of the alternator 

thereafter. 

From the generated EMF supplied to the distribution 

board, a battery charger would be fed which would in 

turn keep the battery bank charged and ready to 

supply the (D.C) motor when needed for starting. 

Spotts, (1991). 

 

Selection of Relays 

A relay is a small electromagnetic device that is used 

to control a switch, motor or valve. Starting relay is 

used to remove the starting circuit from operation 

when the motor reaches 75% of its running speed. 

The house power size and design of the equipment 

regulate which type of starting relay to be used. 

 

Battery charging unit selection 
The battery charging unit depends on the battery volt, 

capacity and charging rate. Sometimes, it is generally 

accepted that the charging current to a battery to be 

10% of the amperage of the battery. Ashmen,  (2011) 

Therefore, the charging current (Ic) =  

Where, AH = ampere per hour 

Ic = charging current 

hence,  =  = 100 amps.  

Thus, the charging unit was a 100A charger. But, 

allowing for losses, a11A charger unit was selected. 

 

Torque Equation of a Capacitor Start Capacitor 

Run Reduction Motor 
The full load torque of an induction motor is given as      

T = (9.55 x Output power) /speed …                  (23)  

The torque could also be obtained in terms of slip. 

 
Where, N is rotor speed in rev/sec.  

is the rotor winding current  

S     = slip. 

   = Rotor resistance. 

or  ……  (24) 

  …………………………  (25) 

Where, K is the constant of the motor parameter 

 

A DC Shunt Motor  

Is a type of self-excited DC motor, and it is also 

known as a shunt wound DC motor. The field 

windings in this motor can be connected in parallel to 

the armature winding, both windings of this motor 

will expose to the equal voltage power supply, and 

this motor maintains an invariable speed with any 

kind of load. This motor has a low starting torque and 

also runs at a constant speed. Andrzej Golenko, 

(2010) 

 Plate 3: 24V D.C Shunt Motor 
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Design Analysis 

Table 1: Design Calculation for Shaft 

Initial Data        Calculations                     Results 

T=9.55                                         TorqueT =     T= (N-mm) 

  

P=12000                                         = 9.55 12000 watt 

N=1500                                                                                                                  T = 76.4 N

  

 

ASME Code for Shaft Design 

According to the ASME code, the bending and 

torsional moment are to be multiple by factor kb and 

kt respectively, to account for shock and fatigue in 

operating condition. Grant, (2003)  

 

 

Kb = combined shock and fatigue factor applied to 

bending moment  

Kt= Combined shock and fatigue factor applied to 

torsional moment       

 

 

Table 2: Value of Shock and Fatigue Factor for the Design of Solid Shaft 

S/N     Load Application (kg)                                       Kb                                          Kt 

1.       Load gradually applied                                       1.5                                          1.0 

2.       Load suddenly applied (minor shock)              1.5 - 2.0                                1.0 – 1.5 

3.       Load suddenly applied (heavy shock)               2.0 – 3.0                               1.5 – 3.

0 

 

So finally we have the following equation to 

determine the shaft diameter to design a solid 

transmission shaft. 

} 

} 

 

Table 3: Design Calculation for overall area of Frame 

Initial Data   Calculations     Results   

L = 29000mm                             A= 29000 0 

B = 460mm 

H=610mm         A= 13340000(mm2) 

 

Calculation for Motor Seating  

L=130mm       A= 130×5.5           A=715mm 

B=55mm      

Calculation for Alternator Seating  

L=215mm         A=215×205               

B=205mm         A=4407.5mm 

 

Table 4: Design Calculation for Selection of Belt and Pulley slip (S1% and S2 and S2%) 

Initial Data     Calculations            Results 

N1=150    N2  ×                                      10 

d1=900    d2=450                                         N2= 150×10                                         1500rpm       

d3=750    d4=150                                           

 

Table 5: Design Calculation for Belt and Pulley with slip (S1 %, and S2%) 

 

Initial Data      Calculations                  Results 

= = × =  -                                        =9.6 

 

× ×  

N2=                                                             150×9.6                                                      = 1440 rpm 
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Table 6: Design Calculation for Flywheel Base on Speed  

Initial Data                                                  Calculations                                          Result   

Wmax = 1500                                                                                   wmean = (r.p.m)      

Wmin = 1440                                                                                        wmean = 1450rpm     

 

Table 7: Design Calculation Base on Energy Storage/Torque 

Initial Data    Calculations    Result 

m=74 (kg)                                                 KE= ½ mv2                                                    K.E (N/m)         N = 

1500rpm    

ω =                                            =157.1rad/s                                                                                                                   

KE =  ½ (74 × 157.1 2)                                                                                              = 913.175kj/kg 

 

Table 8: Design Calculation of Mesh between Flywheel and Starter Motor 

Initial Data    Calculations     Result 

N1 = 1500rpm 

T1 = 9 

T2 = 164    ×  

     ×  

     164N2 = 13500 

          N2 = 82 rpm 

 

 

 

Material Selection 
The following materials were considered for the study 

i. 3Hp/ 2.2kw Alternator  

ii. 15kva/ 12kw induction motor 

iii. 34kg flywheel with tooth  

iv. Tractor starter motor 

v.  100A/12volts battery 

vi. 5kva stabilizer  

vii. 40kg flywheel without teeth  

viii. 4 no. 17 bolts and nuts  

ix. 4 no. 19 bolts and nuts  

x. 3 no. 23 bolts and nuts  

xi. Kippo 1110/1115 cylinder assembly with engine crank shaft  

xii. 2 no. Kippo 1110/1115 end bearing  

xiii. Pulley  

xiv. 2 no. Channel iron 

xv. 2 no.  Angle iron 

xvi. Tick rubber and metal coupler 

xvii. Flange from tractor, used for kick starter sitting   

xviii. 4 no. 17 watchers   

xix. 4 no. 19 watchers 

xx. 3 no. 23 watchers  

xxi. Cables  

xxii. Relays      

xxiii. Belts 

 

The parameter based on selecting of material and reasons are shown in table 8 and table 9 
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Table 9: Parameter for Components Design Selection 

 

 

Table 10: Design Parameter for Selection of Components 

Manufacturing Processes   

 
Plate 4: Complete Fuel-Less Generator Assembly 

 

 

S/NO Components Materials Types Reasons Uses 

1 Shaft Mild steel Machining High strength Transmission of 

torque 

2 Frame Low carbon alloy 

steel 

 

Angle iron metal Failure resistance For support of the 

main components part 

3 Flywheel Steel Fiber steel For high rotational 

speed 

Energy storage 

4 Pulley Cast iron Machining To connect two 

shaft 

Transmission of 

power 

S/NO Components Types Rating/capacity Reasons Uses 

1 Bearing Ball bearing 25mm bore to 

15mm width 

Anti-friction Support a rotating shaft 

2 Charging 

system 

Alternator 8KVA To power the 

electrical 

system 

To charge the battery 

3 Starting system Battery 100Amp/12volt For self-starting To rotate and initiate the 

engine operation 

4 Power system Power 

inverter 

2kw Convert AC to 

DC 

To deliver energy to loads 

that perform a 

function 

5 Electric motor DC motor 2Hp To generate force 

in the 

form of 

torque 

To convert electrical energy 

into mechanical 

energy 
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TEST AND RESULTS 

The workability, reliability and operation 

characteristics of the fuel-less generator was 

ascertained as the test were carried out severally on 

both off-load and on-load conditions which yields an 

outputs of 160volt/170Volt. 

The accomplishment of the appropriate design and 

construction of this paper has given an output of the 

result shown in table 14. 

Table 14: Output Efficiency of Self-Running Generator 

 

Output Efficiency for Fuel-less Power Generator  

The data in the table above was derived from 

performance evaluation of 15KVA fuel-less 

generating set. The evaluation of the fuel-less 

generating set was done by loading it with varying 

loads that ranged from 0 watt to 500 watts bulbs for 

time duration of 300 seconds for each load. The 

voltage of the generator was taken with the help of 

digital multi-meter. From the result, it was observed 

that as the voltage reduces the current increase. This 

result supports Ohm’s law’s findings that states that 

the higher the voltage in the circuit, the higher the 

current obtained. 

 

Table 15: Result of the test on-load; 3 lamp loads of 

60 W each. 

S/N Parameters Units 

1.  Voltage 170V 

2.  Alternator Speed 1500 rpm 

3.  Frequency 50Hz 

 

Efficiency =  

 = 85% 

 

Table 16:  Result of the Test, on-Load  

S/N Parameters Units 

1.  Voltage 160V 

2.  Alternator Speed 1100 rpm 

3.  Frequency 49.56Hz 

 

Efficiency =  

 = 75% 

 

RESULT AND DISCUSSION 

The direct coupling technique was implemented 

during the development of the fuel-less power-

producing set and light bulbs were utilized as the  

 

load, connected to the extension wire. A stopwatch 

was utilized to record the time an interim of 20 

seconds for five distinct runs, while the multi-meter 

was utilized to peruse the voltage yield, current and 

the mean voltage with the current outcome.  

 

Output efficiency was calculated using the data 

obtained after testing, during which the load capacity 

used ranged from 0 watts to 200 watts. The speed of 

the motor utilized was 3200 rpm whereas the 

alternator’s speed was 1500 rpm. This implies that 

there is the direct coupling of the motor and the 

alternator since the speed is in ratio 1.5: 1.The 

selection of the various components has yield an 

output 15kVA, 62.5A and 13500watts. The data in 

the table 13 was derived from performance evaluation 

of 15kVAfuel-less generating set. The evaluation of 

the fuel-less generating set was done by loading it 

with varying loads that ranged from 0 watt to 5000 

watts bulbs for time duration of 300 seconds for each 

load. The voltage of the generator was taken with the 

help of digital multi-meter. The efficiency of the 

machine was 85%. From the result, it was observed 

that as the voltage reduces the current increase. This 

result supports Ohm’s law’s findings that states that 

the higher the voltage in the circuit, the higher the 

current obtained. The design and construction of a 

fuel- less generator was achieved. The cost of the 

machine was ₦ 707,520 which was cheaper than 

foreign one at ₦ 3,000,000 

 

CONCLUSION 

Considering the aim and objectives of this work 

which was to design and construct and test a15KVA 

fuel-less generator, the aim was achieved because the 

system was designed, constructed and tested in 

Federal Polytechnic, Bauchi, Nigeria, the fuel-less 

generator worked without the usage of any fuel based 

energy source of any kind. The 15kVA fuel-less 

generator was able to convert mechanical energy to 

electrical energy with no environmental pollution, 

Trials Load Input 

Voltage 

(V) 

Output 

Voltage 

(V) 

Input 

Current 

(A) 

Output 

Current 

(A) 

Input 

power 

(W) 

Output 

Power 

(W) 

Efficiency               

(%) 

1 0 24.50 230 0 0 0 0 0 

2 100 24.66 210 5.34 0.28 118.22 49.98 86.42 

3 200 24.79 160 6.34 0.34 133.59 46.24 77.00 

4 300 24.75 145 8.34 0.48 175.45 59.60 65.05 

5 400 24.66 124 8.78 0.55 182.04 57.97 62.34 

6 500 24.70 103 9.34 0.65 196.09 56.90 56.92 
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serving as a source of power supply to the 

Department of Mechanical Engineering, bridging the 

gap of unstable power supply and test on analysis of 

the performance a fuel-less generator. 

 

The tests on the fuel-less generator to determine its 

performance was conducted in Mechanical 

Engineering Technology Department, Federal 

Polytechnic, Bauchi. Nigeria 
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