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A carbon coat ing, having a high absorpt ion capabi l i ty
for solar energy, has been developed and demonstrated.
The coat ing consists of carbon part ic les of a select ive
size range, bonded to a metal  plate with an appro-
pr iate inorganic or organic binder.  The carbons and
graphites used in this demonstrat ion are those with a
part ic le size near the wavelengths of the infrared/
v is ib le  1  igh t  boundary .

The heat-treated (2800' C) spherical Thermax powder
¡sed in our work with an acryl ic resin binder had an
ayerage part ic le diameter of 0.57 micrometers and is
shown in Figure 1. A larger diameter microspheroidal
carbon powder (approximately 150 micrometers) having
a se1ect ive absorbing surface was also used and i ts
surface morphology' is shown in Figure 2.

iwo colrunerci a'l fl at-plate sol ar co1 I ectors (10 square
feet each) were used to compare a select ive carbon
:oat ing with black velvet paint.  One col lector was
sprayed with a microspherical  Thermax carbon powder/
acryl ic resin/mixed solvent formulat ion and the other
:ollector was sprayed by the nnnufacturer with a com-
rerc ia l  b lack  ve lve t  pa in t .

lhe microspheroidal-carbon solar col lector coat ing
:ons is ted  o f  a  f lu id  mix tu re  o f  16 .0  wt .% carbon
:owder ,  0 .5  wt .% acry ] i c  res in ,  and 83 .5  wt .% mixed
solvents comprising equal volumes of xylene, methy' l

ethyl  ketone, and methylene chlor ide. Five ounces
of the f ' lu id mixture were used to obtain a uniform
coat ing having a thickness of approximately ' l13 mi l
over the l0 square feet of  col lect ing metal  surface.
Est imated mater ial  cost of  the b1ack coat ing pre-
sent ly usqd by the panel manufacturer is $4.50 per
2 '  by  5 '  ( . |0  sq .  f t . )  co ] lec to r  sur face ;  the  es i i -
mated mater ia ' l  cost for the proposed solar select ive
tarbon coat ing is approximate' ly $0.20 per co' l lector.
A stat ist ical  eva' luat ion of the out let  water temper-'ature from the two col lectors, measured at equal
water f low rates, showed that the total  heat col-' lected 

by the select ive-carbon-coated col ' lector was
s ign i f i can t ly  h igher  than tha t  o f  the  heat  co l lec ted
by the black velvet paint-coated co1' lector.

A typical  experimental  ef f ic iency of the carbon-
coated col lector was calculated to be 62.4%, and
for the b' lack velvet-coated col lector,  i t  was 57.4%.
These eff ic iencies would be somewhat hiqher i f  the
solar panels had been at an opt imum angTe of or ienta-
t ion  w i th  respec t  to  the  sun 's  inc ident  rad ia t ion
ins tead o f  be ing  hor izon ta l .  A  so1ar -absorb ing  coat -
ing capab' le of withstanding higher temperatures would
resu l t  by  us ing  se1ec t ive  carbon par t i c le  f rac t ions
with a high-temperature binder.
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Fig, 2:  Select ive Absorbing Surfaces May be Formed
by Control l ing the Surface Morphology
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