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Raised Farrowing Crates and Nursery Decks 

April, 1984 

During the past few years, there has been a trend to place sows and 
nursery piglets in raised, open flooring crates and decks, rather than on 
solid floors. Performance has been improved in both farrowing and nursery 
uni ts when raised flooring systems have been used. The reasons~ f~n· these 

• improvements are not all known, but with raised open flooring, the young 
piglets generally stay dryer and cleaner, leading to less health problems. 
Other reasons such as less pigs per pen, and improved management, also are 
associated with raised flooring. For these and other reasons, raised open 
flooring systems are becoming popular in both farrowing and nursery units. 

In a raised farrowing crate, the baby piglet's feet should not be able 
to get stuck in the flooring, otherwise the young animal may get caught and 
crushed by the sow. Therefore, materials such as woven wire, plastic 
coated expanded metal, fiberglass t-bars, rigid plastic, and others must 
have openings small enough to prevent crushing, but large enough to allow 
manure through the openings to provide a clean pen. Subsequently, most of 
the materials need to be supported every twelve to eighteen inches, since 
their structural strength is limited. The s-ow must also have sufficient 
traction so that she does not slip or have problems getting up or down in 
the crate. 

Any open flooring needs some solid area for the young piglets to lie 
down on during the first two weeks of life (figure 1). This solid section 
can simply be a piece of plywood with radiant heat above or a fiberglass 
pad with electric cables. One must maintain the desired 85 to 90°F surface 
temperatures during the initial two weeks. 
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Figure 1. Layout view of raised farrowing crate with solid 
area for piglets and a s~eel reinforcement plate for the sow. 

Another important requirement in a raised farrowing crate is to provide 
a reinforcing steel plate under the front feet of the sow to prevent 
wearing of the open flooring (figure 1). Generally, this only needs to be 
approximately 2 feet by 2 feet, and is more important with some types of 
flooring than others. Some flooring manufacturers suggest periodic 
rotation and flipping of the flooring to distribute this wear in the front 
area of the sow. 

Finally, in many remodeled installations, the raised crates are from 12 
to 24 inches above the floor, which would require a ramp to get the sows in 
and out of the crate. If the design allows it, it is advisable to have the 
raised floor at alley-level with a depressed manure gutter or collection 
system, so that the sow can walk directly in and out. 

For nursery facilities, which house piglets under four weeks of age, 
flat decks or a single level of pens are most common. Two or three stacks, 
or levels are being used in some installations, but are less popular now 
than they were several years ago. A major concern of double- or 
triple-deck systems is the large concentrations of animals in a given 
space, making it difficult to provide adequate ventilation without creating 
drafts. In most deck systems, either flat decks or multiple decks, the 
pens are quite small, measuring from as small as 4 ft by 4 ft, up to 4 ft 
by 8 ft. 
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These pens hold either one or two litters of pigs (up to sixteen or 
eighteen piglets), rather than twenty-five to thirty-five piglets per pen 
as is common in traditional nurseries. 

Similar materials for the open flooring are used in nurseries, as 
mentioned for raised farrowing crates. In deck nurseries, some benefit may 
be derived from the plastic coated materials, since this does provide some 
insulation to the young pig when he lies down on the floor. Cleanability 
of the floor is generally not as much of a concern in a nursery as in a 
farrowing crate, due to the fairly heavy concentrations of pigs in the pen, 
(2 square feet per pig). 

A solid surface is sometimes provided in a deck nursery, generally 
adjacent to the feeder for the first week after weaning to provide a warmer 
surface for the pigs and conserve feed (figure 2). This is especially true 
if pigs are weaned 3 weeks or earlier. It is recommended that one feeder 
space per two nursery pigs be provided in a deck system, since this 
encourages the pigs to eat more. Two waterers are recommended and should 
be located opposite the feeder. 
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Figure 2. Layout of raised nursery deck for 2 litters of 
piglets (i.e. 16 piglets) shsowing feeders and waterers plus 
optional solid flooring. 

The decks can be raised 12 to 18 inches off the floor, or placed at 
floor level to provide easier flow into and out of the pens. 
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Generally, weaned pigs are carried and placed in the pens, but removal can 
be a problem if it is necessary to handle each pig individually. 
Partitions in a deck system are generally open type gates, since good 
ventilation is necessary in these facilities. Solid partitions are 
sometimes used to prevent drafts from flowing down the length of the 
building, but are not needed if a good air distribution system is provided. 

Cooling With Buried Tiles 

Over the past five years there has been interest in burying drainage 
tile to heat and cool incoming ventilation air for swine confinement units. 
Nonperforated, corrugated plastic tiles, from 8 to 15 inches in diameter, 
are buried 6 to 12 feet deep and arranged in such a manner as to pull 
outside air through the tiles to provide warming in the winter and cooling 
in summer (figure 3). Al though this system does produce significant 
amounts of heating and cooling, there still is considerable expense in the 
installation of a system. Estimated costs f'or a buried tile system ran;.;e 
from $2 to $3 per cfm of air capacity. 

AIR OISTRLBUTION DUCT 

Figure 3. Layout of buried tile system with a lateral pattern. 
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Figure 4. Yearly temperature variations for surface, 6 ft-, 
and 12 ft depths plus the lag period to reach the peak 
temperature compared with surface conditions. 

The major advantage of the earth tiles over other alternatiive energy 
systems is the cooling benefit realized in the summer. Figure 4 shows both 
the small yearly temperature variation at the 12-foot depth plus the 3 
months lag period between the peak temperatures of this level and the 
surface. Although relatively large temperature depressions have been 
recorded ( 30°F) , this would not contribute to a significant reduction of 
the inside air temperature of a barn since only limited amounts of airflow 
can be moved through the tiles without using fans with large power 
requirements. Thus, airflows that are from two to three times the minimum 
ventilation rates are generally recommended to optimize the effectiveness 
during the winter. Since it would not be economical to add more tiles or 
larger air blowers to increase ventilation rates in the summer, it is 
strongly recommended that the incoming cool air be distributed by a zone 
cooling system. Figure 5 shows such a system in a farrowing facility where 
a duct and drop nozzles are used to direct the cool air toward the head of 
the sow. A similar design also could be used in a gestation/breeding 
building. 
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Figure 5. Cross-sectional view of zone cooling system in a 
farrowing facility. 

Since, during the summer, warm moist air is drawn through the tiles and 
cooled, considerable amounts of water will be condensed on the inside of 
the tiles. This water which is condensed must either be collected in a 
sump and pumped out (see figure 3), or allowed to flow through a 
conventional tile drainage system on the farm. The condensation problem 
requires that a constant slope (2-3 inches per 100 feet), be provided so 
that no dips or sags in the line will collect with water and either 
partially or totally close off the tiles. 

Other important design features include spacing tiles at least eight to 
ten feet apart and making sure that air velocities do not exceed 800 feet 
per minute in any of the feeder or manifold lines. Complete design 
information including construction guidelines are given in a new Pork 
Industry Handbook fact sheet entitled "Earth Heating and Cooling" which 
will be available later this summer. 
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Electrical Wiring Practices for Swine Facilities 

the upcoming building season, numerous swine facilities will be 
existing ones remodeled. Most of these units will have 

wiring done, or a complete new electrical wiring system will be 
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Since the environment of a swine confinement facility is corrosive and 
sometimes wet, when compared to conditions in residential and industrial 
facilities, special consideration for electrical wiring should be followed. 
Although many excellent publications exist which discuss proper electrical 
wiring practices in residential housing, relatively few give 
recommendations for livestock confinement facilities. 

One which outlines proper equipment and wiring for use in livestock 
housing systems, is published by the Reinsurance Association of Minnesota. 
This handbook, entitled "Fire Safety in Agricultural Buildings", discusses 
construction, material and electrical wiring recommendations to provide 
greater fire protection to all agricultural buildings. Many insurance 
claim adjusters feel that a majority of farm fires are due to the failure 
of some component of the electrical systems. Another useful publication by 
the National Food and Energy Council is entitled "Electrical Wiring Systems 
for Livestock and Poultry Facilities." Some of the recommendations 
outlined in these handbooks are summarized in this article. 

Good electrical wiring practices start with good planning. It is 
advisable to increase by 50%, the electrical service to a facility, over 
what may be needed for the present load. This will allow for additional 
equipment, which may be desirable in the future, without overloading the 
electrical service to the building. It is often much cheaper to initially 
install a larger system, than to re-wire at a later time during a 
remodeling or expansion phase. 

When supplying a service entrance to a swine facility, it should be· 
located outside of the confinement area (office, utility room, or 
entryway.) If it is located inside the barn proper, it should be contained 
in a weather proof, electrical service cabinet. Wire feed should enter the 
box from the bottom, to insure that water condensing on any lines will not 
drain into the box. Some type of fire-resistant material should be used 
between the service entrance equipment and the building wall. A space of 
approximately one inch between the mounting panel and the building wall is 
also recommended. Fuses or circuit breakers should be used, and the total 
load should not exceed 80% of the circuit reading. This is especially true 
where loads are on a continuous basis, such as exhaust fans and lighting. 

Since a swine-confinement unit has a damp, or wet environment, all 
electrical wiring and wiring devices should be of the type suitable for 
damp and wet locations. This translates to the use of only UF cable for 
electrical circuits within the building. The UF cable should be 
surface-mounted only, so as to be visible at all times. This cable should 
only be placed in Schedule 80 plastic conduit when there is need for 
physical protection from the pigs. The same mounting should be used for 
feeder lines, which may consist of type SE, style R, with XHHW conductors, 
or type PWC with THW conductors. Only plastic or plastic-coated straps or 
staples should be used to secure either feeder or circuit cables. All 
junction, convenience outlet, and switch boxes should be non-metallic, dust 
and water-tight. Gasketed covers which are spring-loaded, are to be used 
for convenience outlet boxes and switch boxes. The UF cable to box 
connectors are to be dust and moisture tight. 
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Either fluorescent or incandescent light fixtures should be globed and 
dust- and moisture-tight. All of these precautions are necessary because of 
the large amount of moisture present in swine facilities. 

All electrical motors used within the confinement areas are to be 
totally enclosed. Any electrical motor should have· a combination on/off 
switch and a protective device such as a fusable safety switch. This 
should be located at or near the motor for easy access. All fixed 
electrical motors and electrical appliances are to be permanently connected 
to the electrical circuit. Only portable appliances should "plug in" to 
convenience outlets during their limited time use. When not in use, they 
should be disconnected, and the convenience outlet cover closed. Any 
electrical equipment that is continuously or intermittentiy used at any one 
location should be connected permanently to the power supply. 

Listed below are some of the types of equipment which should not be 
used in the electrical wiring of a swine confinement facility: 

- metal junction and fixture boxes 
- open type plastic boxes 
- open plastic surface outlets and fixtures 
- metallic conduit 
- flexible conduit 
- BX armored cable 
- fabric covered cable 
- NM (romex) type wire 

It is highly advisable that the electrical wiring be done by a 
qualified electrician who is familiar with the wiring practices in a 
livestock confinement facility. There are substantial differences as 
outlined above, between the techniques used in residential wiring and those 
necessary in the harsh environment of a swine confinement unit. Therefore, 
no matter if done by professional or the producer himself, special 
guidelines need to be followed to have a safe and effective system in your 
barn. 
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Growing - Finishing Hog Facilities 

Many of the traditional -feeder pig producers are now interested in 
finishing their own pigs rather than selling them. This trend has been 
caused by a number of reasons, with the primary one being the large 
variation in feeder pig prices. This occurrence has renewed the interest 
in evaluation of different types of facilities to grow and finish hogs. 
Since many of these individuals are not large producers, and do not want to 
invest large amounts of capital in a finishing facility, the so-called "low 
investment" units have been looked at more closely than in the past. 
Thus, in order to evaluate various types of housing systems, some relative 
performance values were assigned to the following general housing types: 

1. Dry-lot or pasture 
2. Open front with outside feeding 
3. Modified open front (confinement) 
4. Mechanically ventilated enclosed buildings 

The table which is given below summarizes the expected performance 
levels from these four basic housing styles. These are not taken from 
research findings, since none are available for Minnesota conditions. The 
information should be used as average performance levels obtained using 
average management skills. Variations from these will exist in individual 
cases, but on the average, these values can be used for comparative 
purposes. 

Housing 
Types 

Drylot or 
pasture 

Open Front 

$ Cost/ 
pig capacity 

$40 

$70 
Modified Open 
Front $100 

Mechanically 
Ventilated $130 

Daily 
Gain,lbs. 

1.3 

1.3-1.4 

1.5-1.6 

1.5-1.6 

Feed Efficiency 
lb feed/lb gain 

4.0 

3.9 

3.5 

3.3 

Mortality 
% 

5 

5 

3 

3 

Labor 
hr/pig 

0.75 

1.0 

0.5 

0.5 

The dry lot, or pasture system, can be used from 5 to 7 months in 
Minnesota's northern climate. Even though the system can only be used 
approximately one-half of the year, a return on the investment can often be 
realized, since the initial costs are quite low. Generally, a requirement 
of a pasture system is the availability of marginal land, since using 
productive crop acreage can increase the investment significantly. Also, 
one must consider the higher mortality and the increased labor involved 
with finishing pigs by this system. 
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An open front unit with outside feeding, also has limitations in our 
clima. te, especially if it is operated as a year-round system (see figure 
6). Major drawbacks of this unit are the snow and manure removal problems 
during cold weather. The added cost of construction is compensated only 
slightly with improvements in gain and feed efficiencies. Labor may 
actually be increased over the dry lot or pasture system, since periodic 
scraping and snow removal are necessary. If a year-round facility is 
desired, an open front unit is not recommended for growing-finishing pigs 
in Minnesota. 
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Figure 6. Open front unit with outside feeding on concrete 
surfaced lot. 
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The modified open front unit is a confinement facility which is 
naturally ventilated {figure 7). Labor requirements. are reduced, while 
feed efficiency and daily growth are significantly improved. Mortality 
rates in these facilities are also generally lower than either the dry lot 
or open front units. They are becoming quite popular, with roughly 50 
percent of the new facilities built in Minnesota of this design. The one 
major limitation with this type of facility in our northern climate, is 
that pigs under 80 pounds grow at a reduced rate during the winter months. 
It is recommended to have pigs under 80 pounds in separate "warm" facility 
during the months of December, January and February. 
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Figure 7. Modified-open front confinement unit with a gable 
roof and using natural ventilation. 

An enclosed, mechanically ventilated facility {figure 8) has the best 
daily growth and feed efficiency plus mortality and labor requirements 
similar to the modified open front. This high investment system, under 
very good management practices, can give you optimum pig performance. A 
slight disadvantage may occur during hot weather, when the existing 
mechanical ventilation system is unable to maintain an acceptable 
environment for the animals. Under these conditions, some type of 
sprinklers/air circulation fans are necessary to give some cooling to the 
pigs. 



-12-

·8 

FEEDER FEEDER 

I 
a' PIT 

L'---------
Figure 8. Mechanically-ventilated confinement unit with fully 
slatted floor. 

Although cost of the facility is an important factor when deciding on a 
growing - finishing facility, other performance information should also be 
considered. Growth, feed efficiency, and mortality are needed in any 
economic analysis, as well as the amount of labor available on the farm .to 
manage the proposed system. It also is important that the existing swine 
facilities on the farm be considered before selecting a given housing 
system for feeding out hogs. For example, if an older unit which is 
mechanically ventilated can be used during the winter months as a grower 
unit, then the modified open front facility may be a better option than a 
fully mechanically ventilated one. 

It is hoped that better data will be obtained through future research 
of both those parameters given and other animal responses in the different 
types of finishing facilities. Meanwhile, these guidelines may be helpful 
in planning future construc~ion by estimating growth rate, feed efficiency, 
mortality, and labor requirements for growing and finishing hogs. 
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