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Abstract —1It is one of the most important factors to enhance the efficiency of the solar collectors by in-
creasing collecting efficiency and decreasing heat loss. The pulse electrodeposition method has been involved in
this study to improve chatacteristics of the solar selective coating on 230 cm X 60 cm substrates and electrical ef-
ficiency of the process. The composition of the electrolyte was 280 g/ chromic acid, 15 g// propionic acid, and
10 g/! appropriate additive. 230 cm X 60 cm copper and aluminium sheets were utilized as the substrates. It has
been observed that the black chrome coatings exhibited reasonable optical properties for commercialization
when the plating parameters were properly controlled; the absorptance was 0.98 and 0.97 and emittance was 0.
17 and 0.23 for copper and aluminium substrate, respectively. This study implies that the pulse current elec-
trolysis method could be applied to the large scale substrates, and the various products can be avilable after the
consideration of the thermal conductivity, heat transfer efficiency and cost problems of the substrates.
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Fig. 1. Schematic diagram of the applied pulse current.
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Fig. 2. Absorptance as a function of wavelength of
the black paint on nickel and copper substrate along
with black chrome thin film deposited on copper sub-
strate by the pulse electrolysis method.
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Fig. 3. Absorptance of the black chrome thin film of
sample C-1 after heat treated at 300°C for 24 hours.

Table 1. Optical properties of the black chrome selective coatings on copper substrates under the different plat-

ing conditions.

Sample ID ‘:?g’nesr;se (2‘;:1?)‘ glctl}; Plat(:l%n‘t)l me Absorptance Emittance
C-1 13 2/7 4 0.98 0.17
C-2 13 1/7 4 0.98 0.18
C3 14 1/4 5 0.98 0.21
C-4 14 177 8 0.98 0.38
C-5 15 1/4 8 0.98 0.45

Energy Engg. J (1996), Vol. 5(2)



12 ol elit - 5

A

colgw

Table 2. Optical properties of black chrome selective coatings on Cu substrates after nickel strike under the vari-

ous plating conditions.

Sample ID ?gnesriatie (X/lgrirzl)t (]?);;l); Plat(gll%n.t)lme Absorptance Emittance
CN-1 13 1/6 58 0.98 0.15
CN-2 13 1/6 6 0.985 0.16
CN-3 14 1/4 5 0.985 0.19
CN-4 14 1/6 45 0.98 0.17
CN-5 14 1/6 5 0.98 0.22
CN-6 14 3/8 7 0.98 0.34
CN-7 15 1/6 35 0.985 0.13
CN-8 15 1/6 5 0.98 0.19
CN-9 15 1/6 5.5 0.98 027
CN-10 15 1/6 8 0.98 0.39
CN-11 15 1/6 10 0.98 0.69
CN-12 16 1/6 45 0.98 0.21

Table 3. Optical properties of black chrome selective coatings on Al substrates after copper strike under the vari-

ous plating conditions.

Average current Duty Plating time .
Sample ID density (A/dm?) Cycle (min.) Absorptance Emittance
AC-1 15 1/6 5 0.97 0.23
AC-2 15 1/6 55 0.97 0.3
AC-3 15 1/6 6 0.965 0.35
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Fig. 4. Absorptance of the black chrome thin film of
sample AC-1 before and after heat treated at 300°C
for 24 hours.
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Table 4. Optical properties of black chrome selevtive coatings on Alsubstrates after copper and nickel strike und-

er the various plating conditions.

Average current

Plating time

Sample ID density (A/dm?) Duty Cycle (min.) Absorptance Emittance
ACN-1 15 1/4 5 0.98 0.17
ACN-2 15 1/6 5 0.975 02
ACN-3 14 1/6 6 0975 0.3

Table 5. Optical properties of black chrome selective coatings on Ni and Al substrates under the various plating

conditions.
Average current Plating time .
Sample ID density (A/dm’) Duty Cycle (min.) Absorptance Emittance
C-1 13 2(7 4 098 0.17
CN-1 13 1/6 58 0.98 0.15
AC-1 15 1/6 5 0.97 0.23
ACN-1 15 1/4 5 0.98 0.17
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