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FIGURE 8.12

The charge distribution at an n-p junction of semiconductors (a) without and (b) with an applied
voltage v, . ( From Walsh, 1967.)



Figure 6.20 Photo-
voltaic conversion effi-
ciency for several semi-
conductor materials
having different band
gaps. For all materials,
the efficiencies drop as
the temperature in-
-eases. Actual devices
produce lower efficien-
cies than the theoreti-
cally maximum values.
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Exawple 1
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Gomple 2
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Exardle 3
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SOLAR ENERGY 581

Table 13-4 Idea! spectral solar energy utilized by silicon cells

Fraction converted, Solar energy

Wavelength range, pm Solar energy, % by cell converted, %
<0.3 0 0 0
0.3-0.5 17 0.36 5
0.5-0.7 28 0.55 15
0.7-0.9 20 0.73 15
0.9-1.1 13 0.91 12

>1.1 22 0 _0_

Total 48

582 POWERPLANT TECHNOLOGY

Table 13-5 Typical energy balance of a noncencentrating silicon
photovoltaic conversion array, arbitrary units

Input
on Energy distribution
array
In 12 Reflection by and absorption in cover glass
nonphotovoltaic
material 13 Absorption by frames, structures, earth
Noneleciric 64 Dissipation as heat in silicon
100 1.5 Losses due to celi

temperature above 28°C

In photovoltaic 75 Electric 11 0.5 Losses due to cell and
materia) module mismaich

1.0 Losses in wiring and
dc-to-ac conversion

8.0  Delivered as ac power

ey mum Wofdff.ca,\ e‘@c:c{ewcg ~ 48%
do-50 cells ieg,o_!‘i\nqum 20-257
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