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Abstract

The thermal efficiency of a flat plate solar collector can be increased
by using an absorber plate with selective surface because of it's high solar
absorptivity and low thermal emissivity. In this study, the producéion of
three types of selective surfaces, i.e., copper oxide, black nickle and black
chrome are investigated. The base metals used are copper, steel and aluﬁinum.
Copper oxide.can only be produced from copper base métal but the black nic-
kle and black chrome can be produced well from either steel or aluminum. _The
process used in producing selective ;urface mentioned above is electroplating
. .process. The quality of a selective surface is depend on two major variables,
duration of exposure time and intensity of electrical current. In order to
be able to draw any conclusion on the dependency of property of a selective
surface on these two variables, the experiments are set for various combina-
tions of the variables,

Radiation properties of s selective surface, solar absorptivity and ther—
mal emissivity, are measured by thé instrument specailly design and construc—.
tion for the project. A solar absorptivity of a selective surface is measured
by installing the material inside a closed vessel, transparent on top and
vacuum inside, and then the ratio of thermal energy absorbed to the solar
radiation incident on the material surface is recorded. A thermal emissivity
of the surface is measured in term of ratiolof thermal energy emitted from
the surface to the total energy supplied when the material is installed in a
closed and vacuum space.

From the experimental results, with the suitable combination of process
variables, a solar absorptivity, o, and a thermal emissivity, e, of the
studied selective surfaces are as fellows: Copper oxide on copper, oo = 0.936
and € = 0.052; Black nickle on steel or.alUminum, o = 0.942 and ¢ = 0.185;
and Black chrome on steel or aluminum, a = 0.942 and & = 0.112.

Because of the high construction cost, the thermal efficiency of a commer-



cial size of a flat plate solar collector with selective surface, 2 m? of
surface area, is not directly tested. Instead, a comﬁercial size flat plate
solar collector with ordinary blaék paint is tested and, by means of a tech-
nique of design variables conversion, a thermal efficiency of the collector
with black chrome selective surface is evaluated. From the experiment and
the calculation, slopes of the thermal efficiéncy curves of a solar collector
with black paint surface and black chrome selective surface are -7.l1 and
-4,89 respectively, and the interception of thermal efficiency curves on a

thermal efficiency axis respectively are 0.74 and 0.76.
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