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1
SOLAR HEATING METHOD

BACKGROUND OF THE INVENTION

The present invention relates generally to solar heat-
ing methods and more particularly to solar heating
methods in which a heat exchanging, fluid medium is
heated by circulating the medium through a panel ex-
posed to solar radiation.

In solar heating methods, it is conventional to circu-
late a heat exchanging, fluid medium through a panel
exposed to solar radiation to heat the fluid medium. The
fluid medium is then circulated through a heat ex-
changer to transfer, to a system external to the fluid
medium, the heat absorbed by the fluid medium while
circulating through the panel. Solar heating methods
generally utilize an inclined panel having upper and
lower interior surfaces spaced apart to define therebe-
tween one or more inclined channels through which the
fluid medium is circulated. An example of such a panel
is disclosed in Brackman Defensive Publication No.
T952,004, dated Nov. 2, 1976.

Harter, U.S. Pat. No. 4,060,070, discloses a solar heat-
ing panel composed of darkened material and having a
multiplicity of parallel tubes through which the fluid
medium is circulated.

Hastwell, U.S. Pat. No. 4,062,351, discloses a solar
heating method in which the fluid medium is circulated
through a clear, undarkened panel, but the fluid medium
is a dark fluid such as oil. Menardi, U.S. Pat. No.
3,939,819, discloses a solar heating method in which the
fluid medium contains a darkening ingredient, such as
carbon black particles or a dye.

Ward, U.S. Pat. No. 3,934,323 discloses a solar heat-
ing method in which a fluid is circulated through an
inclined panel having a multiplicity of parallel channels
through which the fluid flows.

The solar heating methods disclosed in the above-
noted prior art have problems which interfere with the
efficiency of converting solar radiation to usable heat
energy or otherwise interfere with the optimum opera-
tion of the solar heating panel. For example, particles
added to the fluid medium to assist in the absorption of
radiant energy often tend to stick to the surface of the
pauel or to settle out of suspension in the fluid. Bubbles
or air spaces can form adjacent the upper interior sur-
face of the panel, and this interferes with the transfer of
heat energy from the solar radiation to the fluid me-
dium. The fluid medium can become non-uniformly
distributed among the several panel channels. One or
more of these or other problems are inherent in the solar
heating methods disclosed in the above-noted prior art
patents.

SUMMARY OF THE INVENTION

A solar heating method in accordance with the pres-
en! invention circulates a fluid medium or liquid, such as
water, through a clear, inclined panel exposed to solar
radiation and having upper and lower interior surfaces
spaced apart to define therebetween an inclined channel
for the fluid medium. A multiplicity of adjoining chan-
nels are included in the panel. The fluid medium con-
tains carbon black particles suspended therein.

Numerous problems associated with prior art solar
heating panels have been eliminated. For example, the
carbon particles suspended in the fluid medium are
wetted with a wetting agent added to the fluid medium,
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and this keeps the carbon particles from sticking to the
surfaces defining the channels. {

The interior of the upper panel surface is wetted with
a wetting agent added to the fluid medium. In addition,
the panel is completely filled, and bubble formation
adjacent the upper interior panel surface is prevented so
that the liquid is in continuous, uninterrupted contact
with the upper interior panel surface.

The concentration of the carbon black particles in the
liquid are controlled within the range 2-5 grams per
liter of liquid to maximize the efficiency with which
radiation energy is transferred to the fluid medium.

Each of the multiplicity of parallel channels in the
panel is completely filled with an inclined column of
liquid having a pair of opposite ends. A supply column
of liquid, having upstream and downstream ends, is
flowed transversely to the inclined, parallel columns of
liquid and in adjoining contact with one end of each.
Each of the inclined columns is supplied with liquid
from the supply colummn at a location where the end of
the inclined column joins the supply column. The sup-
ply column has a cross-sectional area less than the com-
bined cross-sectional areas of the adjoining ends of the
inclined columns of liquid. A uniform distribution of
liquid into each inclined column is assured by providing
the supply column of liquid with a cross-sectional area
greater than 10% of the combined cross-sectional areas
of the adjoining ends of the inclined columns of liquid,
to avoid a substantial pressure drop along the supply
columm between its upstream and downstream ends.

Other features and advantages are inherent in the
method claimed and disclosed or will become apparent
to those skilled in the art for the following detailed
description in conjunction with the accompanying dia-
grammatic drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is an exploded perspective of a panel assembly
used in an embodiment of solar heating method in ac-
cordance with the present invention;

FIG. 2 is a schematic of a solar heating system em-
ploying the panel assembly of FIG. 1, all in accordance
with an embodiment of the present invention;

FIG. 3 is an enlarged, fragmentary, perspective of a
portion of a panel from the assembly of FIG. 1;

FIG. 4 is a fragmentary perspective of the panel from
the assembly of FIG. 1; and

FIG. 5 is a side view of the panel assembly of FIG. 1
in an inclined, operative disposition.

DETAILED DESCRIPTION

Referring initially to FIG. 2, indicated generally at 10
is a solar heating panel assembly having a panel 27
(FIG. 1) provided with a supply header 11 and a return
header 12. Attached to one end of return header 12is an
outlet coupling 13 to which is connected a surge tank
18. Outlet coupling 13 communicates with a return line
14 communicating with one side of a heat exchanger 15
having another side communicating with a supply line
16 in turn communicating with an inlet coupling 17 on
supply header 11.

In its operative position, panel assembly 10 is inclined
relative to the sun 20 (FIG. 5), and liquid is pumped
upwardly through inclined panel 27, from supply
header 11 located at the lower end of panel 10 to return
header 12 located at the upper end of panel 10, by a
pump (not shown) which may be located along line 14
or line 16. Liquid is withdrawn from panel 27 through
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