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Current Types (AC,DC etc)



Three Phase Supply



Power Factors

E =Voltage

I = Current

P = Power



Power Factor Calculation

Therefore Cos ϕ = adjacent/hypotenuse = Real power/apparent power



Beer Analogy for Power Factor



Renewable Energy Comparison



Potential Solar Energy



Solar Cells Principle



N(Negative) Doped Semiconductor
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Efficiencies of Solar Panels





The Wind Power Equation

P = 0.5 x ρ x A x V3 x Cp (watts)

Where : 

P is the Power in watts generated

ρ is the air density

A is the frontal area

Cp is coefficient of performance



Horizontal and Verticle Wind Turbines 



Wind Turbine Calculation

Calculate the output power from a wind

turbine at a wind speed of 8 metres/second (

8m/s) and again at double the velocity of 16

metres/second ( 16m/s ). Assume that we live in

an area slightly above sea level that has an air

density of 1.225Kg/m and we have installed a

40% efficient wind turbine which has a rotor

blade radius of 6 metres.



Wind Turbine Solution

P = 0.5 x ρ x A x V3 x Cp
= 0.5 x 1.225 x (π 62) x 83 x 0.4
= 14187 Watts or 14.2KW

P = 0.5 x ρ x A x V3 x Cp
= 0.5 x 1.225 x (π 62) x 163 x 0.4
= 113496 Watts or 113.5KW



Turbine Output versus Wind Velocity



Wind Turbine Noise Levels



Hydroelectricity



UK (Wales) and Chinese HEP



Impulse Turbines



Electric Power from Tidal Flows



Jiangxia Power Station (China)



High Potential Areas for Tidal Power



King Canute



La Rance Tidal Barrage (France)



Proposed Swansea Lagoon



Geothermal Electric Power



Lead Acid Battery

Lead acid batteries hold the largest market 
share of electric storage products. A single 
cell produces about 2V when charged. In the 
charged state the metallic lead negative 
electrode and the lead sulphate positive 
electrode are immersed in a dilute sulfuric 
acid (H2SO4) electrolyte. In the discharge 
process electrons are pushed out of the cell 
as lead sulphate is formed at the negative 
electrode while the electrolyte is reduced to 
water.
Lead-acid battery technology has been 
developed extensively. Upkeep requires 
minimal labour and its cost is low. The 
battery's available energy capacity is subject 
to a quick discharge resulting in a low life 
span and low energy density



Nickel-Cadmium Batteries

Nickel–cadmium battery (NiCd): 
Uses nickel oxide hydroxide and 
metallic cadmium as electrodes. 
Cadmium is a toxic element, and 
was banned for most uses by the 
European Union in 2004. Nickel–
cadmium batteries have been 
almost completely replaced by 
nickel–metal hydride (NiMH) 
batteries.



Nickel-Metal Hydride Batteries

Nickel–metal hydride battery 
(NiMH): First commercial 
types were available in 
1989.[31] These are now a 
common consumer and 
industrial type. The battery 
has a hydrogen-absorbing 
alloy for the negative 
electrode instead of 
cadmium.



Lithium-Ion Battery

Lithium-ion battery: 
The choice in many 
consumer electronics 
and have one of the 
best energy-to-mass 
ratios and a very slow 
self-discharge when 
not in use.


