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m selenide, Cu(inGa)Se;: Thin-film cells based o
: n this

" enie close 10 20% efficiency in the laboratory. Earlie
- based on excluding gallium, but its performance was limited b;
of 1.0 eV. One way to form such a polycrystalline thin cell is by

Ga, In and Se onto a neutral substrate such as

F ‘ ration of Cu,
: _The alloy film is p-type, with the p-n junction formed by

annyPe jayer of cds , ZnO or other suitable and stable material.

Galliv

s a direct band gap semiconductor with band

timum band gap for a solar cell in AM1
electrode position or

. Telluride (cdT e): CdTei
. 4 5V, which is near the Op
be deposited in thin po
ans, and @ heterojunction formed with CdS. E
put performance of CdTe cells is sensitive in ways not yet fully
i to the precise conditions of manufacture, with some cells degrading

. though others do not.

lycrystalline films by
fficiencies of 16% have

with GaiAlkAs can be made

re high at about 25%, and

16%. The high extinction
and sufface

enide (GaAs): Heterojunctions
| target efficiencies for cells @

practical efficiencies of
sitates accurate control Of layer depths,

>|__l
! ]

ges of few volts
and produces
they can be

as a very small unit with volta

ally, it is a few square inches in siz€
- - axeat Aavicas,
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17:
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be mounted on a pole or arranged on the
y made of steel or aluminum and may be a'::ftop.
ome ina ilar to that for solar water-heating pa:]:d
g may be fixed mount, may allow the array to be tm;
on pole mounts, be able to track the sun. Mechanically
to withstand golf ball size hail. The panel can be protecte d
vering the cells to avoid mechanical damage and at

heel, co
to fall on the cells.

r may

usua"
L
fashion sim

Figure 17.3: T ypical solar Cell panel

array of solar panel must be

rtially shadowed d
_series string gets
e, but still must carry the string

er fully operating cells. Without
Instead, it acts as @ load,
o] must work at

nembered that @ suitable siz€ of

e array may get pa
if a cell in @ long

ye to @

fus A larg
ng with the sun-line.
d, it will Iose the photo-voltad
~‘ being in series with the oth

4 voltage, it cannot produce power.

H w heat, The remaining cells in the strin
ip the loss of the shadowed cell voltage- T
the o i for mild shadow
of string due
with

he current loss

633
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23 s to be just right. The number of cells renuired will t.
Lo by 8 rranglng 12 parallel arrangements of 50 series . ells 5
.‘ gy forming an array of 2 such modules, 2.16 kW of power

s0ems appropriate to account for losses.

~ . which
ufad“"‘” provides solar modules rated at 95 Watts, 12 volts and 55

current that can be made available by forming solar panels of 24 volts

tical modules.
forming solar panel of 24 volts using 3 identical modules.

! y wrront by

form 24 volts from 4 identical modules as given in the question, two,
fo s are connected in series to obtain 24 volts. Connecting two such
modules in parallel will result in 24 volts and 11 amperes. The

ant is shown in figure 17.5(a).

[ ————
8w 8w 85w
5.5A 5.5A 5.5A

12v 12v 12v
+ v + . Y -
& @ »
24w
8.5A
+ @ ® -

Figure 17.5(a)
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17: Solar Electrical Energy

golar Thermal System

jal for solar thermal power plants is enormous: for instance, it is
o of the area of the Sahara Desert covered with solar

pat 80’
would theoretically be sufficient to meet the entire global
| energy- Therefore, solar thermal power systems will

- impoﬁa"t role in the global future electricity supply. The largest
4 in solar
o than OPE
- over pr.otovoltaic e
.. even during unfavora

. The vast amount of heat transfer
5 presents 2 considerable storage capacity which can bridge short term

thermal power plants is the initial capital cost to build the
rating costs. Solar thermal power plants have the added
lectric generation in that it is possible to generate

ble weather and at night using heat storage
fluid circulating in the solar field

sver, due to the poor part-load behaviour of solar thermal power, such

7_' s should be installed in regions wit
jous. This is the case in regions with a direct norma
2000 kWhim? or a global irradiance of more than 1800 kWh/m?. These

enoe values can be found in the earth sunbelt; however, thermal storage

Increase the number of full-load hours significantly.

h a minimum of around 2000 full-
| irradiance of more
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