WHY ARE EFFICIENCIES OF 100% NOT ACHIEVABLE?

· The amount of solar energy that can be converted into electricity is called efficiency and expressed in % terms.

· Sun light consists of different colours.

· A solar cell is normally constructed from a single semi conductor material.

· Such material does not absorb all colours. Some colours are not absorbed at all. To put this differently: A solar cell functions optimally for one single colour of light.

· Light that is “too red” is not absorbed and therefore not used. Light that is “too blue” is only partially used.

· Photons are “packets of energy”. The energy contained in a packet determines the colour of light.

· A photon need a certain amount of energy to be able to jolt electrons from their defined bonds:

· Insufficient energy – no change. 

· More than sufficient energy will cause the     surplus to be converted to heat.

· In this manner approx. 55% of photon energies get lost.

· When electrons become detached, they display a tendency to revert to their previous state. (recombine)

· Even in the best semi conductor material this recombination can not be prevented and ensures that the efficiency of an ideal single cell is no more than 30%. (for semiconductor material with optimal colour sensitivity)

· The very best – and very expensive – small solar cells achieve efficiencies of 25% under lab. conditions. Commercial production achieves 6 to 16% as result of cheaper materials and sub-optimal sensitivity to colour.

· “Tandem” solutions restrict photon losses from 55% to 40-45%. Bundling of light (by means of lenses and mirrors) could save a further 7 to 12%.

