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EFFICIENT PRODUCTION of poultry
meat and eggs requires a cheap and plen-
tiful source of heat for brooding and
growing young poultry. At present, fossil
fuels, especially LP gas, furnish most of
this energy. Predicted short supplies and
high prices of these products have
pointed up the need for development of
alternate energy sources.
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The summary objective of the research
being conducted at the solar facility of
the Auburn University Agricultural Ex-
periment Station is to adapt solar energy
to poultry production programs, and to
find ways to make it an acceptable form
of heat energy. A multi-phase research
program is being conducted to ac-
complish this objective. The primary
title of the program is “Potential for Con-
version and Utilization of Solar Energy
in Poultry Production.”

RESEARCH OBJECTIVES

Specific, long term objectives of the
research project are:

1. To evaluate solar heated poultry
brooding system design criteria devel-
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oped during preliminary phases of the
research program.

2. To monitor local solar radiation and
other meteorological parameters, evalu-
ate climatological variability of these pa-
rameters, and integrate these findings
into the solar system optimization.

3. To determine the economic gain or
loss from growing poultry in facilities
equipped with solar brooding units.

4. To develop a poultry production
system encompassing the solar hot water
brooding system determined most effec-
tive to date and to make use of innovative
poultry brooding practices.

The determination of design criteria
was based on tested and proven poultry
rearing practices. The modern commer-
cial poultry industry depends on brood-
ing systems which deliver a uniform
source of heat, particularly during the
brooding period. Historically, space
heating with LP gas brooders, hot water
radiant heat, or forced air furnaces has
satisfied these requirements. Prelimi-
nary research and modeling indicated
that solar heated water would work well
as a source of brooding heat when com-
bined with an acceptable form of auxil-
iary heat.

The research facility described herein
was designed with these factors in mind.

RESEARCH FACILITY DESIGN

The solar research facility was de-
signed to allow for practical and statisti-
cal comparison of various poultry brood-
ing regimens. The solar collection, stor-
age, and delivery system was designed to
allow maximum latitude in the solar sys-
tems optimization studies. The data ac-
quisition and storage systems were
planned to allow for assimilation of
needed evaluation data.

RESEARCH BUILDING

The 36-x 170-foot building consists of
six 36-x 20-foot research pens, a 36 x 30
shop and storage area, and a 36-x 20-foot
instrument laboratory and equipment
room. Partitions between research pens
are removable, which permits pen length
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to be varied from 20 to 120 feet in incre-
ments of 20 feet.

Construction is typical of that recom-
mended in the Southeast for totally en-
closed, environmentally controlled
broiler housing. It is of pole and truss
construction using rough cut 6-x 6-inch
poles and steel trusses placed 10 feet on
center. Roof and outer walls are painted
sheet metal. Side and end walls contain
6-inch fiberglass batts. Inside walls are
Y-inch plywood. Insulation at ceiling
level is 2-inch polystyrene tongue and
groove board. Pen partition walls are
sandwich panels. Panel framing is of 2 X
4’s, while the skin is %-inch plywood.
The panels are filled with 3%-inch fiber-
glass batt insulation. Access doors to

Sub-metering of circuits for fans, lighting, and

outlets in each pen provides data on energy use
in test pens.
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Pen ventilation is provided by two fans mounted on the north wall, controlled by two-stage thermostat

and percentage timer. An LP gas meter is located to the right of the fans.

each pen are located along the south
sidewall.

The 400-amp electrical service to the
building is split into two 200-amp feed-
ers, each serving one-half of the build-
ing. Individual distribution boxes serve
each pen. A fan circuit, a lighting circuit,
and an outlet circuit are sub-metered in
each pen. Submetering in the equipment
room is provided for each pump and each
auxiliary heating unit.

Plumbing and meters for LP gas ser-
vice are provided in each pen.

The ventilation system consists of two

12 SOLAR COLLECTORS,
WITH 235 SQ.FT COLLECTOR
SPACE, ARE MOUNTED ON
ROOF WITH SOUTHERN
EXPOSURE

HEATED WATER TO PENS

COOL WATER RETURN

BASIC SOLAR HEATING SYSTEM

PROVIDES HEATING FOR TWO PENS. WATER
HEATED IN SOLAR COLLECTORS IS STORED
IN 1,000 GALLON STORAGE TANK. AN
AUXILIARY ~STORAGE/HEATING TANK PROVIDES
HEAT FOR PENS WHEN TWO OR MORE

PROPORTIONING  VALVE

two-speed fans mounted on the north
wall of each pen and a baffled-slot inlet
on the south wall. Control of the fans is
by two-stage thermostat and percentage
timer. Elapsed time meters on each
speed of each fan will permit determina-
tion of total volume of ventilation air.
Light screens on both fan discharge and
slot inlet will permit restricted light
studies to be carried out.

SOLAR SYSTEM

Details of the system are shown in the
schematic. There are three identical sys-

TWO-WAY VALVE

1000 GALLON
STORAGE TANK

CLOUDY DAYS PREVENT  MAIN STORAGE
FROM MAINTAINING OPTIMUM TEMPERATURE.

AUXILIARY
STORAGE / HEATER

Operation of the Auburn solar heating system is illustrated by this schematic.
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The 36 double glazed copper plate solar collec-
tors comprise a collector area of about 700
square feet. Access doors to research pens are
located in the south wall.

tems with each devoted to two of the
research pens. Each system has 12 dou-
ble glazed copper plate collectors man-
ufactured by Revere Copper and Brass
Company. The 36 units comprise a col-
lector area of about 700 square feet. Col-
lectors are mounted in angle iron frames
which hold groups of six collectors.
Frames are anchored to redwood 4 x 4’s,
which are in turn anchored to 2 X 6 roof
purlins. Pin connections permit tilting
frames to any angle with the horizontal.
Currently they are tilted to an angle 0f45
degrees.
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Water heated by the solar panels is stored in three 1,000-gallon insulated steel tanks. Auxiliary heat is

provided by 82-gallon commercial electric water heaters.
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The system uses water as the heat
transfer medium with complete inter-
connection of collector, storage, and de-
livery systems. No heat exchangers are
used to separate components of the sys-
tem. Operation as a drain down system in
which water drains back into storage
when solar energy cannot be collected
removes the need for freeze point
depressants. Collector pump operation is
controlled by a differential thermostat
with a fixed 27F differential on start up
and 3F differential on shut down.

Storage is held in three 1,000-gallor.
insulated steel tanks. Adjustment of
plumbing will permit operation of each
atless than full capacity. Interconnection
of the tanks would permit operation of a
storage system at greater than 1,000 gal-
lons.

An attempt is made to take advantage
of any temperature stratification which
may occur in storage. Water going to col-
lectors is pumped from the bottom of
storage while hot water from collectors is
returned to the top of storage. Hot water

delivered to research pens is pumped
from the top of storage and cold water
returns to bottom of storage.

Auxiliary heat for each system is by
82-gallon commercial electric water
heaters. Auxiliary heat may operate as
either 4.5 or 9 kw. Switching between
storage and auxiliary is by means of
two-position, three-way pneumatically
actuated bronze valves. Switching oc-
curs whenever storage temperature
drops below a preset minimum.

Continuous flow of constant tempera-
ture water to the load (research pens) is
provided via pneumatically actuated
three-way mixing valves. These valves
mix return water from the load with
water from storage to provide a constant
temperature water for delivery to load.

Water flow through the delivery sys-
tem in each pen is controlled by a propor-
tioning valve. A major portion of the re-
search will involve development and
evaluation of delivery (brooding) sys-
tems.

Two delivery systems have been in-

One heating system being evaluated uses 1-inch diameter finned tubing. T

wo 30-foot lengths (arrow)

are installed at 12- and 18-inch heights above the floor to transfer heat from water into the chick

brooding area.
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A second delivery system being tried involves the use of concrete slab brooders (arrow) having a total

area about half the size of the pen. Circulating heated water warms the slab to keep the chicks warm.

vestigated. One uses l-inch diameter
finned tubing. Two 30-foot lengths are
installed along one wall of the research
pens approximately 12 inches and 18
inches above floor level. Two rooms are
equipped with concrete slab brooders
having a total area approximately half the
size of the research room. Circulating
heated water warms the slab to brood
birds. Other brooding arrangements will
be tested as the research progresses.

Solar system efficiency is measured
with the aid of on-site meteorological
monitoring equipment. Available in-
strumentation monitors frequency and
intensity of sunshine, ambient tempera-
ture, wind direction, and velocity and
dewpoint.

DATA SYSTEM

Data collection consists of tempera-
ture and flow measurements at critical

points in the water system, air tempera-
tures in the research pens, significant
temperatures in each brooding system,
and weather data. Temperature meas-
urements are made with copper-
constantan thermocouples. Water flow
measurements are made with turbine
type flow meters. Weather data collected
are wind velocity and wind speed, am-
bient dry bulb and dewpoint tempera-
ture, daily maximum and minimum dry
bulb, solar radiation on a horizontal
plane and also on the plane of the collec-
tor surface, and thermal radiation. Sen-
sors are scanned periodically by a 118-
point data logger. Data are recorded on
digital magnetic tape. Tapes are re-
moved to the computer center once per
day. Data are then transferred to perma-
nent storage and analyzed using the
central computing facilities of Auburn
University.

Information contained herein is available to all without regard to race, color, or national origin.



