











The construction of the solar food dryer begins by cutting 4 - 2" x4** x 6’ pieces of wood — these will form the main structural
members for the box. The two front pieces can be rounded as shown in the detail enlargement; this gives the dryer a more
streamline look. However, the comers can be square if desired. The next step is to nail the 17'* braces, two for each section as
shown in the drawing. These are toenailed with #16 nails. The finished section should resemble Illustration #1.

After these sections are finished, they may now be aligned and joined with the 18"’ braces, 3 for each side spaced as shown in
the drawing. (lllustration 2.} These main structural elements now compose the frame to which the sides and battom are attached.
Two 3' x 2* pieces of ¥2"' plywood are cut for nailing onto the sides with the 1V2'* galvanized nails. (lllustration #4) The box can be
placed in the ground or flat surface (lilustration #5) to ease fabrication. Once the sides are nciled, the box becomes sturdy and is
now solid enough to stand upright (lilustration #6) The inside will look like Hlustration #7. A piece of plywood 18"’ x 24" is cut and
nailed on the bottom forming the cover. (lllustration #8) The door and vent are cut from a piece of plywaood to a size of 22*’ x 3"
The vent is 6" x 22" while the door is 30" x 22"°. (Figure #2) The figure below shows how the door and vent are attached.
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The molding for supporting the food trays is cut fmm i** x 2" furring strip. These are cut to a length of 24"'; a total of 12 pleces
are needed to jorm the slides for the 6 food trays. (Figure 3). The strips are spaced evenly and nailed to the sides as shown.
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FIGURE 3 — FOOD TRAY SUPPORT AND TRAYS
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The second phase of construction involues the building of the solar collector — the heat source for the dryer. The collector is
designed to trap the solar energy via the greer.acuse effect which is created within the transparent cover:
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FIGURE 4 — THE GREENHOUSE EFFECT AND COLLECTOR CROSS-SECTION

The solar collector will be heating air which enters the bottom vent and flows upward through natural connection. The following
illustration shows the dimensions and how the air circulates:
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FIGURE 5 — FOOD DRYER SOLAR COLLECTOR

The solar collector is capable of producing air temperatures up to 150° F. In order to control the temperature the bottom hinged
vent can be opened or closed to either slow or speed up the air flow. A fast flow will produce lower temperatures while a slow flow
will raise the temperature. With a little practice, the dryer can be *‘tuned’’ to achieve the desired temperature.




We can also adapt the collector for use as a window-box heater by modifying the design:
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FIGURE 6 — SOLAR COLLECTOR ADAPTED AS WINDOW BOX HEATER

If this design is desired, the collector will have to remain stationary at the chosen angle. With the previous design, the collector
can be seasonally adjusted at a variety of angles. A steeper angle functions well during the winter, while a less inclined angle
gives maximum summer heat gain. The collector also functions as an automatic valve; when the air is cool or there is no sun, the

cool air will settle to the bottom of the collector, thus stopping the flow.
The window box heater will require a little more fabrication, but can fulfill two functions — food drying and space heating. The

illustration below shows construction details and adaption to food dryer box.
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SOLAR COLLECTOR CONSTRUCTION

This section will describe the building of the collector as designed for food drying only.
We will begin by cutting 2 - 4’ x 6'' pleces of 2"' x 4"’ for use as the collector sides. Two 22"’

plecesof 2"’ x4'' are nalled as follows:
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FIGURE 9 — COLLECTOR BOX




Once the two braces are nailed the plywood can be cut to a size of 25" x 48". This can now be nailed and the celotex cut to
22" x 45"" for the inside. The top and bottom vents can be cut by drilling a hole and using the keyhole saw. Aluminum foil is
shaped to the celotex with the shiny side up towards the absorber or corrugated metal. The foil serves to reflect heat up towards
the plate. We can now cut a piece of corrugated moﬂng metal to 22'* x 45"". This plate is fastened over the aluminum foil. If new
metal is used, it must be scrubbed with vinegar to remove shiny surface so the paint will stick. After the metal is scrubbed and:
washed with water, the plate can now be painted with a flat black heat resistant paint or stove palish (Illustration #9). A sheet of
metal lath is folded over forming two layers. The lath is stopled or nailed to the box sides about 1'* above corrugated metal, and is
al=o painted flat black. (lliustration #10). The collector can now be fitted onto the box, once the collector is aligned at maximum
winter angle, the corresponding hcles on the food box are drilled to accept the 4%/2"" bolts. (lllustration #11). A 2*' x ¢’ x 18"
brace is nailed over the top collecior plenum to fuitction as a stop and nailer for the fiberglass or transparent cover (See Figure #9
detail). The boits are now inserted in the holes attaching the collector to the food box.

After the paint is dried, we con begin to ‘‘glaze"’, or cover the collector. A piece of fiberglass is cut to fit the collector, the side
and top of the food box. The fiberglass or glass. plastic, etc., is fitted over the 2"’ x 4"’ perimeter edges. Wood molding (1t2"’ x
Ya"’) is placed over the cover and can be either nailed with galuanized nails or wood screws. (lstahon®2). After this is done, all
the edges around the glazed areas are chalked to creute a seal for air leaks and weather.

The bottom collector vent and upper hot air vent and door are hinged (Figure #2). Once all the vents are complete, a finish coat
of paint or water sealer is applied over all areas and malding exposed to the weather. The food trays are inserted in the box
making it ready for the solar food drying process that follows ([ilustration™12).
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The Multipurpose Food Dryer

If @ more permanent food dryer is desived., then there is the option of building it right into the home. A south-facing orientation
is the basic site requirement for the construction. This food dryer can also be used as a space heater providing the shelter with
daytime heating while drying food at the same time. A design by the author shows how a multi-purpase ‘‘solar collector’’ can
fulfill the functions of drying, space heating, and spring cold frame for plant starters. The following illustrations provide a look of
such an evolution:

FIGURE 1 - Framing for the attached food-dryer. an angle of about 60° was chosen for maximum winter heat gain. The frame
extends 30"’ from the house and consists of 2** x 4"’ spaced at 2 foot centers for fiberglass supports.
FIGURE 2 - Front view of dryer showing bottom and top air ducts.

FIGURE 3 - Outside cold air vent allows outdoor air to circulate through dryer and exhaust through hinged upper vent - a relief
valve when hot air is not wanted in the house.

FIGURE 4 - Results of the dryers effeciency. Side doors provide access to food trays.
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TABLE 2

SOLAR FOOD DRYER DATA SHEET

BATCH # | LIGHT CONDITIONS | DRYER COLLECTOR
LOCATION ANGLE
| WEIGHT | nsipe | outsoe WEATHER
pATE | T™E [Serorel arten] TemP | TEmp| notes | conoiTions ||






