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20-Sow Solar Farrowing House

CAUTION!

Additional professional services will be required to tailor this plan to your situation, including
but not limited to: assurance of compliance with codes and regulations; review of specifications
for materials and equipment; supervision of site selection, bid letting and construction; and
provision for utilities, waste management, roads or other adeadhermore, any deviation

from the given specifications may result in structural failure, property damage, and per-

sonal injury including loss of life.

WARRANTY DISCLAIMER

This plan provides conceptual information omgither midwest plan service nor any of the
cooperating land-grant universities, or their respective agents or employees, have made,

and do not hereby make, any representation, warranty or covenant with respect to the
specifications in this plan.Additional professional services will be required to tailor this plan to
your situation, including but not limited to: assurance of compliance with codes and regulations;
review of specifications for materials and equipment; supervision of site selection, bid letting and
construction; and provision for utilities, waste management, roads or other access.
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Sotar Heated Farrowing House
Farrowing Stalls on Slotted Floors

This plan is for a 24" x 64’ stud-frame building for
20 sows in farrowing stalls. {1f stalls are longer than 7
ft. increase building width to 260"t Year-round
forced ventilation texhaust typer and liqguid manure
storage are provided. Winter ventilating air is pre-
heated as it passes through gaps in a solar heated
wall of solid concrete blocks along the south side of
the building. The same wall can be used to cool ven-
tilating air in the summer. .

This plan is an adaptation from plan
AWPS-72680.

General Specifications

Fans: Select exhaust fans for the stated capacity
at ' - static pressure. The exhaust chimney reduces
wind pressure against the fans.

Pits: Use 3500 psi concrete with 7% air entramn-
ment. Use steel of at least 40.000 psi yield. Install
steel and concrete carefully and accurately

Set une 8" diam. PVC pumping port to serve as an
emergency overflow from the pit. Place the tip of the
plastic pipe low enough that an air space is always
left between the surface of the manure and the con-
crete beams. Discharge any overflow to ar approved
facilitv. Pump from pit often enough to prevent over-
flow

Pump pit to within 6" of the bottom at least once a
vear. Check for solids buildup: increase agitation and
pump from port nearest to solids buildup at next
pumping.

|

GENERAL FLOOR PLAN—1/1

Pit depth is based on 0.54 cu ft/day manure per
stall. 67 in pit after pumping, 12" freeboard, and 6" ad-
ditional clearance to improve underfloor ventilation.

Heat: Desired room air temperature is about 72°F
The solar heating svstem provides a large portion of
the energy needed to maintain this temperature
Build 15 10 20 sq ft of solar wall surface area per far-
rowing stall. However, a backup heater is still essen-
tial. Provide a 30000 Btu space heater 11500
Btusstall), or:

¢ If heated floor mats are used on the slats, provide
about 150 watts (500 Btu) per stall floor heat, plus
about 250 watts (900 Btu) per stall with overhead
heat lamps or radiant heaters for use during far-
rowing

® If no floor heat is used. provide overhead heat of
about 600 watts (2000 Btu) per stall.

Praotect Swine from Fan Fallure

The exhaust chimney improves natural ventila-
tion, but we know of no device that successfully ven-
tilates a hog house automatically if one or more fans
or the electric supply system fails.

« Install a loud automatic warning system to alert

anyone at or near the farmstead.

* Have someone baby-sit your animals if you are
going to be away for more than a few hours, if
there are storm warnings out, or if your herd is in
an especially sensitive stage (a number of new-
born litters, for example).

® Post instructions on what to do in hot weather,
mild weather, cold weather, who to phone for ad-
ditional advice, etc

s Prepare walk doors to be propped open.

o Consider a stand-by generator to augment hand-
opened doors: operate pit fans and, in hot
weather. circulating fans.

e Consider an automatic telephone that dials
selected numbers when power fails.

Slat Design

Dimensions in this plan assume concrete slats as
listed below and may need to be adjusted for other de-
signs or materials. About "." is allowed at each end of
aslat for construction variation and grouting.

Space slats ¥.” apart in farrowing stalls, with the
slot widened to 1" behind the sows.

Farrowing house, sow-pig nursery,
Slat span or gestation

Width x depth, iower bar size

¥
&
&
10 8"x6Y4.". %5
Design Loads
Slats Per foot of slat 150 plf
Beams, columns Per sq ft floor area 65 psf

SOLAR FARROWING HOUSE—2/1

LUMBER SPECIFICATIONS

Root Purlins and Studs
Construction Grade (Doug Fir, Southern Pine or Hem Fir)

Root Sheathing—3/s”’ c-c Ext (“Identitication
Index" = 20/0)

Siding and Wall Lining and Ceiling—3s™" or '/2" c-¢ Ext
with Madium Density Overlay

FRP Piywood is a composite material ﬁﬂ:o plywood over-
laid with a layer of piastic. 1t is moisture resistant and more
durable and easier to clean than plywood

Sitts and Fascia
Pressure Preservative Treated (Southern Yellow Pine or
equivaient) Creosote—8 pci. Penta—0.40 pct, ACC—0.25
pet, ACA or CCA(Type A or B)—0 23 pet

P.T. means lumber pressure preservative rested sgainst
insect and fungus attack.
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NORTH
—

Roofing

24

Trusses, 4'c.c.

see Truss Page for Details

g W
aval

Exhaust -Siding
Chimney — - R
f— 2x4 x 7'-82" Studs, |
24"s.c.

- Insulation, R 13

Access
Door

——4 mil Polyethylene

t—Wall Lining
T—1x4 Rut Board
\rm:xdo._ Anchor Bolt
.~4x4 Treoted Sil!

2x6 Crossbracing—
R 21—

4 mil Polyethylene +
“Ceiling

tnsulation,

7'-0"

i Slot inlet —

~100 wart Lights, 15's.c.
Provide outlets for brooder

heot, 10's.c.

Farrowing Stall

ﬁ 6"x5"x8'-0" Concrete Slats .

i
__
JA.
i

“ e Air Distribution Duct

-Cover Front of Solor

Collector with

| temporary shield
during summer months

I

r——See Detail 1/5

-3/16" Cement Asbestos
Board (or "P.T.Ext,
I Plywood)

g

n T O_.oc.. Joint . it /8" Plastic Pipe or
I.w &'"'x5"x7'-3" . —8x8 Concrete Block Column, use [ | /?ono& Beam, see Detail 3/2 3 md_ox ﬂ_“n_ﬂ_mcmlom
1l Concrete Slat —/ 4} blocks for 120 days and 5 ™ i roug + or
.u, Knnﬂnmzuu_nnm Beam, blocks for 180 days monure storage +—i Sand Fill, compacted muMwﬁcav por _
see Detail 4/2 T @Im.. Waterproof Plastic
g 1 — 4" Concrete Floor Foam insulation
llllll S [<]n1.|.lr||>}||.y|| — == = 4" Drain Tile -
i
. i — Gravel
_— 7T S LI
— 2400 N L \‘
CROSS SECTION—1/3
2x4 Stud Wall Cft—2x4 Stud Wall
5" x 4" Anchor Bolt, 4' o.c. 2x4 Treated Sill
" 50 2x4 Treated Sill 10 3" x 8" Anchor
vy 5% Slat _ .
* o 5" Concrete Floor l&:mn_s Bolt, & c.c.
i 18" o.c. k
» A - — - o 17 | Extre “4 Bar,
[HAN *-P v \ v s Ty ' at top of eoch
140 \ Pl endwall,
. 1 Extra - *4 Bar, \— : / 3 - 8' Lengths -
: (3 - 8' lengths) 5" Grout | N “x 9" x 6 - 11"/ *4Bar, 3
, each pit endwall 1 “Concrete Beam L1105 o.c. — K1 &" Reinforced
"] T Concrete
' hm., x 9% Precast Beam ] 8x16 Concrete A
i — 8x8 Concrete Block Column =1 —Block Column —
’ (-4 x 18" Dowel,
| 1 18" o.c. [YE MIDWEST PLAN SERVICE
— e T e T T
PIT ENDWALL DETAIL—2/3 = 5 20- Sow Solar Farrowing H
OFFICE FLOOR DETAIL—3/3
Rev PianNo Page
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SOUTH
6" Batt insulation
L Plywood
< 2x4 Holddown for Plywood

N )
v ~\— Slot Inlet 1 ~ N - -5" Gutter
I N (e
2 . NG K See Detail 12/6
T
—— Collector Cover
1
1 _»——— Cover Frames
Air Distribution i see Detail
Duct
) i -—— 3" x 10 F.H,
2x4s, 4' o, c—" Wood Screw
- 1+
4' Plywood, .\‘ /~— Lead Anchor 1
3 Ext. s \ per Upright
Plenum \\’ 2x2s
" y Spray wall surface
137 x 10 F.H, 1 / with two coats of Without
Wood Screw \a\\ flat black paint, Mortar
Ay / .
: / 1" x3" Redwood “Pﬁ“q
/ Batten
—— Air Gap in inside
K Cover
L 1 X172 Bolt,
Y 5" or 5-4" o.c.
N
ix2
i
\ — 2x4,redwood
A7
% % \\ — 3/16" x24" hm..:o:%
13 \ Asbestos Board(or "
Nomm N.*. 4 K P.T. Ext. Plywood)
T — P .
¢ Concere | [T T vt s
Slab — ' - \\\
Sand Fill > 7~ Grade, 12" below
~ ¢ g .A bottom of collector
L. N .
22"

SOLAR WALL OOzw..—ﬂCQ._._Oz DETAIL—1/5

! =
<
=)
®
ot
2 =
) 2
© W.W
~
Q
2
* % ®
‘Rows of WH FH #Blocks -
Blocks (in (in| Per Ft
13 985 38% 20.0 -
1 88 50 16.9 ~ " -
12 9% 2 8.4 o] <F |
) - ;
“Standard %s" of mortar betwesn horizontal courses of M] m 5 - ~ . uH. =
biocks alo g | =
“*Calculated number of Bx8x16 blocks per running foot of m m g ! , .“Wm
wall with a3 vertical gap between blocks. Also order an 4 _
additional 4% more blocks of the 4x8x16 size for fimishing = | ~ m ! ! | T W.
ends and openings. Order blocks well ahead of construc- NEN-) e van s
tion because they may be hard to obtain. ARk b3 — _rm.l '8 -
| _ ! -
* [ _, M
BLOCK WALL SCHEMATIC—2/5 .

G MiDWEST PLAN SERVICE

20- Sow Solar Farrowing House
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3/16" Air Gaps —

3" Plywood, seal
with flexible sealont
to 2x4s and to

concrete blocks

Fill cavity with 33"
Batt Glass Fiber

s

z
“ e wel e
e

¥ -~ 2x4, in plenum

Z

Flashing

support plywood

-——2" Waterproof
Plastic Insulation
extend to outside
edge of cotlector
and 24" below grade.

Fascia
i

6" Baftt Insulation

Quter Transparent
Cover ————— |

Inner Cover

-~ Ceiling Liner
djustable Slot Inlet Board
Air Distribution Duct

~— Cooling Mode Duct

Ambient Air Duct

Plenum

8x8 x 16 Solid Concrete
Blocks, mortar horizonatal
joints only, leave 3/16"
vertical gaps between
blocks, paint south surfoce
flat black

Insulation 5 \\\m h Batt
A ns ——._
L~ ! 3/16" Cement Asbestos Board arte Ty
Plate, fasten with  (or 8" P.T, Ext, Plywood)
concrete nails . - —. '
COLLECTOR END WALL—1/7 22 ‘,U//
Air Gap Through
Inside Cover
3/16" Gaps
96" . 3/16" Cement Asbestos
i ! Board {or 8" P,T, Ext,
! Plywood)
, i Foundoti
, 21" ey 24" Pt e 253" ~ M_i 21" L _aﬂ.”_.._.umn_,”:
i , u
, AIR A FLOW T AR FLOW | -Ambient Air
| . ' * Lo L\*«Dco. .
i e ——— | '
{
+ IOV R “ MAANNTA
. 24" Shutter . |
6" Plenum gravity close (3 — #" Plywood Plenum lw
Aﬂll ~——+Block Colling | wl,
Fan i
AR FLOW
Z =
Hmun - - ”W : YUY
e o
316 't:n! L Y 24" Shutter, motor close,
: spri en (2
\ 24" Shutter, gravity close (1) — pring op )
E—Collector Covers NORTH
Leave out 6} blocks wide, 3% blocks high
for shutter installation opening (if mortar is
used install odditional 2x4 header over
opening}
SHUTTER OPENINGS DETAIL—2/7

Conventional Stud Frame
Wall

Send Fill

Concrete Footing

SOLAR WALL DETAIL—37 -

1
|
i
|

@YD MIDWEST PLAN SERVICE

20- Sow Solar Farrowing House
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SCHEMATIC DIAGRAM OF CONTROL SYSTEM—1/9

Operation and Control of the Building and
Solar Collector

Two thermostatically controlled, 2-speed ven-
tilating fans move from less than 20 to aver 100 cfm
per stall in four increments. The small fan is con-
tinuous except during power failures. It is adequate
for moisture control during the heating season and
except for rare occasions, runs on low speed
throughout the winter months. The large fan is for
temperature control during warm weather.

A block-cooling fan moves outside air through
the solar wall on cool summer nights. The cooled
blocks reduce the temperature of the daytime ven-
tilating air by as much as 10°F.

Four shutters direct airflow for the various con-
trol schemes. Operation of Shutters 1, 2 and 3 is
shown on p. 8. Shutter 4 prevents air from short
circuiting when omly the small ventilating fan is
operating.

Winter —Heater and Fans

L& LT e m
Heater -
Small Fan Low 4 High
Large Fan Low _ Hij

Wire heater and fan and set thermostats so equip-
ment runs as illustrated above.

If the heater thermostat setting is changed for any
reason, also change the two fan thermostats to keep
the same temperature differentials.

Agricultural thermostats are often inaccurate.
Experiment with your thermostats, if necessary, to
obtain proper operation.

Summer

If the building is equipped with the summer cool-
ing option, a differential controller is needed to sense
whether ventilating air should be pulled through the
concrete wall or brought directly from outside. The
controller has two sensors, one for outside air and one
for air leaving the solar wall.

® Order a differential controller with a 3°F dif-
ferential (from a solar equipment manufacturer).

® Leave the controller in the automatic operation
mode throughout the year.

o Install the outdoor temperature sensor outside
the building in a shaded location with plenty of
free air movement.

e Install the wall temperature semsor in the
plenum between the solar wall and the building
wall. Make sure the sensor is not touching either
wall and air can circulate freely past it.

o Connect the controller so ventilating air is pulied
through the solar wall when the large fan is run-
ning and while air from the wall is cooler than
outside air.(See Schematic 1/9)~

For summer operation, turn the block-cooling fan
on/off switch “on.” (Leave the switch “off” during the
rest of the year.) Also, cover the solar collector or pro-
vide an overhang long enough to shade it mpst of the
day. If properly installed, the system operates as
shownonp. 8.
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