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t a
S . “ ' 4 ‘-.’_
INTRODUCTION Ne
The Nation's 2-1/2 million farms consume 40— 2 — 800
‘6..1 billion gallons of gasoline and - - g
diesel fuel, some 173 biliion cubic feet . . :
of natural gas, 1.5 billion gallons of = 700
1P (l:l.quif:l.ed petroleum) gas, and 32.3 = .
billion kilowatt-hdurs Of electricity B 30— — 600
in a typical year.* B - m
. L o
- M <= . e
While amount:l.ng to only 3 percent of all * g . —s500%
-the energy used in the country, the £ 5
- energy requlred to keep our farms in =2 5.
- operation is a vital and increasingly 2 7 —4a00 =
. f expensive resourde. The cost of energy . 3 / 2
‘has nearly doubled in.the last 10 years. g % — 300 e
The largest part of the increase has ° / w
taken placé in the last 3 years alone. I / &
T £ 10~ — 200
Farmers are coping with highér costs for a& ° / "
energy in the same way they deal with ) / -
other problems that arise. They are ad- % — 100
. justing opefations to get the last drop %
. of value out of a gallon of fuel, to 0 7 0
y wring moye work out of a kilowatt-hour Cultural Energy
of electricity. olgle];ratlpns “hinveste]d” in
. till, plant chemicals:
* . cultivate, . '| fertilizers,
. 3 applichations, slt)ici((Ijes,
. arvest ’ erbicides,
t ’ fungicide
. Transportation Miscellaneous .
trft:akusllggml:gikul:g frost protection,
. . electric overhead
. Irrigation other
‘ - Crop drying
) . p t Livestock, dairy, poultry
Figure 24ENERGY USED IN AGRICULTURE. PLUS
. . ; FERTILIZER AND CHEMICALS (1974)
: : 5 - o S
* F ' -
N L} L] c
5 Wt .
}
‘- r
* ).
L3 - p
. ol *
* l.) ‘\
- ¥ - ‘“ l )
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. “ip the future. .. .

Beyond the nedd to save money, .farmers
may well ask why they should be expectead
to be more comnscientious about don-
serving .energy; cost-consclousness 1s
built into any successful farm operation.
But farmers, like the rest of the’Nation,
are being forced by global energy ‘pro-,
blems to,reassess thelr use of fossil

s fuels. The entire Nation Is'being made
increaaingly aware ‘of the severe limits
of what was once thought of as a limit-
legs resource. For, all to prosper, all
‘must conserve, no matter how great the
individual priority of use.

This guidebook’ contains a wide spectrum

of ideas for operators of many,sizes and '

types of farms, operators whose concep~
tion of energy cbnservation may vary.
The ideas range from greater attention
- to daily details to substantial addeg
investments in facilities and equipment.
. Not all the'ideas will yield large doI™
lar savings. Today energy conservation
may seem secondary to other considera-
tions becausé energy costs remain a
‘small fraction of total costs, Tomor-
row, as avallable quantities of.energy
become restricted, producers will have,
«to adopt energy conservation measures

. 1rrespective of cost.

1 s

; T‘n:l.s effort is to help farmers ual.-
energy .resources”even more prudently

4

' . “ » — 500
N P
lg Z Z _.3605
Fn-7 g
|
3 é : -—2002
N | VI

10—:% % 77
T 222‘.225 ;g; 229 — 100
G309 .
. Gasoline_ R Fuel Qib\
+ bﬂ.[fia:;s;]!l;uq] BILctr?’fi(t}ymﬂ. -
.Z6by.gds. . . 32 bil. kWh

Figuré 1. ENERGY USED IN'AGRICULTURE (1974)°

« Natural Gas L.P, Gas

" 167 bil. cubicft. 1.5 bil, gals. ,
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1

1rrigatio : ¢rdp drying, mechanized feeding, space h ating, farm business auto use, etc.

totals due to rbunding.

o

21' Harvested Acreage except for planted acreages in: the ‘following.- rice, rye, winter wheét, spring wheat, oats,
barley, cotton, soybeans, peanuts, flaxseed, dey edible beans, dty.edible peas,- sugar beets, and sweet potatoes.

3/ Hens repreéent average number of layers (1,000).

6}' lovested epergy includes l:he energy required to manufacl:ure fertilizers and pesticides (including carrier

solyrion).

.

5/ Poultry energy use includes some ene‘rgy derived from coal.

6/ Thousand acres.
7/ 1,000 Bty per acre.

.
] ",;

.

’ . » , 4. \
Table 1--Energy used in U.S. agricullure, -by commodity, 1974 1/ - ' .
* Invent - ' ' : :
- { Tar 5| Gasoline | Diesel | 'Fuel 011 ] LP gas, Na;:;al ?z:::;i:fy ::::;;ez, Totdl i“ﬁ;g";‘gzz
Commdlty | (ho,q) [(gallons) |(gallons) |(gallons) (gallons) (cubic feer) hours) (Bt energy 5!' (Btu)
- Thousands . - . Millions | Billions Thousands
N . el . s 1 . .
Layers 286,478 13,966 1,760 i 522 5,090 2% Yt 829 NA 5&39&; 19,684 -~
- - . . 1 . e . . .‘ .
Pullets ! 285,622 y . 22,680 893 1,206 _l‘__ 23,556, 545 _ 14 NA 6,146 - 21,518
, R . , Ty 'y - ; - - © oA . .
Broilers 2,990,938 . 23,214 — 6,397 '122,274' ©2,237- 504 -NA'-\ 19’,974-’ 6,678
P * ] - . P .
Turkey.'; 131,310 3,99 1,578 479 _ ~ 462,395 1,162 67 - NA 7,174 _ " 54,634 °
}ﬁiSC. " ' ) f P- : - 1 ‘ ~  a
poultry ' NA 1,682 ¢+ - 213 1,559 524 2 | A w 854 NA-
* » B - : - i
. * * LY -, ’ 3 '
Total . ’ . . - - - ] ) .
poultry - | NA 71,336 4,231 8,817 * 194,874 ' 4,613 1,415 ‘NA 39,787 . NA
-~ L4 > v 4 - ' 4 P 3
Other l ) .t > A
livestock [ NA 746,029 368,185 ° --- 138,01} ‘10 8,613 NA 184,504 NA -
. " . M .
Total N . - Lo * - ‘ -;h
livestock NA 817,365 352,416 8,817 332,885 4,625 10,028 NX 2-24,29} NA )
. ’ . p . {
Total . * o - ) : :
crops b/ 340,596 2,881,276 2,286,539 - 295,112 1,148,657 159,500 22,060, 716,452 1,789,930 5,255 1/
'{lotal' : 4 . ‘1 N ’ - -
agricul ture WA . 3,698,641 2,638,953 303,929 1,481,542 = 164,125 32,088 716,452 2,014,221 NA
L. :- v - .
NA = No applicablé. . - . -
¥+ 1/ Dathy inclyde all energy used directly on the farp for crop and livestock ‘production purpoqes-—field opérationg’,

Numbers may not add up td

-

‘Turkeys, broiiers, chickens'represent number raised £1,000).

f
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.ENERGY AND ITS USE IN POULTRY OPERATIONS .

* .‘ - . L3
'+ In 1974, poultry production used nearly Ventilation : Lt ’
’ .34 trillion Btu (British thermal unit). 4%

One Btu is the heat aequired to ralse

* the temperature of 1 pound of water from
$2°F. to 63°F. . Figure 3 shows how this

" energy was .used. The percentages will
vary with .the type 'of poulitry. So will,
the. sources of energy:” electricity, -, .
heating fuels, and motor fuels. ~(To,
determine the amount of Btu consumed in

- a month or a year on a particular farm, .

s€e the convetsien chart on page 44.)

*

Lighting
- 7%

Fecdmg

watering &
waste removal -
. 17.6%

Tablev2-shows the U.S. average quantity
of each type of. fuel used per thousand
birds for broilers, turkeys, layers,
and layer replacements., Energy use of
a' specific producer may vary consider-
ably Irom the U.S. average since many
types-of operations and locatlons- were
comhined to estimate these rates. '

"

Figure 3. PERCENT OF THE BTU ENERGY USED

- ' . _IN POULTRY PRODUCTION THAT I$ "]
) USED BY VARIQUS FUNCTIONS '
¢ . , ) g |
- L
Table 2--U.S5. average enpergy :jse per 1,000 birds in 1974‘9/ o
. > Type of gaj‘;iizi “Elec- Poel LP . Natural o .
poul try fuel l;ricity. _oil . gas— | . gas .|+ Ceat
‘Kilowatt= < T - k
Gallons | . hours Gallons Cubic feet  Tops *
" Brotlers 2.0 162 385 . 45.3 11,888 - 0.36
Turkeys 2/ . 249.2 9 209.8 379.6 515232 1795 .
9e 2/ L I B
. .. Hems 2/ - 40.0 2,912 20.3¢ 22.5 7,588~ 0.00
. Chickens 3/ 23.1 50 /3:..'3 * 1008 I%,810 0.83
Other poultry 4/ 20.0 230 52.0 106.2 49,377 0.97,

- ) .

1/ To determine the number of Stu'used'er 1,600 birds. convert the units
(gallons, ete.) into 8tu, .then add the 8tu in column 1 to the Bru in column 2
. and the Btu.under ome of the fuels in column 3 (since poultry produce{s genarally
_use only one type of heating) . Btu conversion b-uf.)le on page * |

- I

2f Includes breeders. . _
3/ Hainly laying flock replacements, but includes some nonbroiler meat chickens

4/ Ducks, geese, guineas, game birds, etc. ‘ 9

: _ =
7 . .




.Savings attained from such fuel censer-

"vation measures ag additional insulation,

winterizing side curtains, proper equip-
ment maintenance, reduced lighting °
levls, changes in lighting patterns,
partiaX house brooding; improved venti-
lation practices and improved waste
removal practices will vary among pfo-
ducers from, as much as 20 to 50 percent.
‘The extent of‘the potential saving will
vary considerably from producer to
producer. For example, a recent local
survey'in a broiler production area
found some broiler producers using twice
as much fuel as others in the same area.
t

. .
Broiler Industry

&

The ability of broiler growers to adopt

-_new practicés depends partially on

economic incentives and capabilities. v

A broiler grower, for example, may have
two houses, each capable of housingd
15,000 broilers. These broilers are
likely to be grown under contract for an

. Integrated broiler operation with the
-grower recpiving 2 to 3 cents a pound as

his payment for providing the house, the
electricity, possibly ‘the fuel and the
labor. '

Assuming he grows five flocks annually,
his gross revenue will approximate
$15,000. His energy.costs, could vary
from under $2,000 o over $4 000 depend-
ing on the building construction in-
sulation, and management practices.

-

S turkeys, except in cases where the off- v

" be applicable in confinement rearing.

Egg Industry .

In the egg Pproduction industry, layer -
replacement raising is.similar to a
broiler operation in that brooding may
consume the most energy. The total farm
energy costs for a 40, 000 bird replace-
ment per year farm could’ range from
under $1,500 to over $3 000.

Most of the [energy costs for an eggL
producer resulg from electricity used

\ﬁbr lighting, ventilation, feeding, and
egg collection., Total energy costs for
an ‘egg producer with 30,000 layers could -
range from under $3,000 to over $5,000. §

Turkey Industry .
Although turkeys are usually range
reared, there is a trend foward full,

" confinement which requires more energy
for space heating, ventilatdion, and

_ manure removal. Adoption of energy .
conservation practices in housing design
should Help develop an energy efficient
industry. . .

-

‘Other Rou!try .

Energy use in raising ducks;'geese, .
guineas, pheasant and othercpoultry is
Yelatively small because of the.limited
sco pé of these activities. However,

potent#ial savings in energy use for

brocding 1,000 birds are similar to .
savings for breilers, pullets, and : ‘

spring are hatch;d%and brooded by parent
birds. - Qintilat ‘and related conser—
. 'vaticn practiceés in construction would \h\;

VU "‘




SAVING ENERGY IN POULTRY OPERATIONS

BROODING v

Over 71 percent of the energy used in
poultry production is consumed in brood-

o ing,, so management maintenance in
this area demand close.attention.

~ q -
N '

-

maintenance could Save &t least 10-
percent.
. L3
2. Partial-house brooding could save
.25 percent or more.

el Il

-

. 3. . Winterizing the side curtains
could save 10 to 15 percent. .
. % Shuttipg off half of the brooder

. lights, when 21l brooders are no
rl&ing needed, could save as much as
s 10 percent. .
Although these savings are not additive,
they could result in total fuel savings
ofq@s much as 50 percent.

1

A -

¢ Brood the maximum number of chicks

- feagible per brooder. Brooder capacity
can be increased by 10 to 20 percent by
clustering the brooders in groups of
three or four and using a single brooder
guard per cluster.
Start, and maintain chickd on dry litter
(20. to. 30 percent moisture content).
Wet litter uses heat to evaporate
moisture.
additionzl heat to evaporate-spilled -

" -

. locate brooders near the center of ‘the
+'  house to reduce heat lasg through build-
ing walls and possible drafts through

, curtains or alr. intakes. '

L

Set up solid brooder guards.made of.

.materials such as sheet metal.or cor-
!

4 . @

ERIC S

wll Toxt Provided by ERIC

Energy Tips: for Operation anﬁ/Managedent’

Leaking water systems requfie

water. ) v

‘t Adoption of the following energy conser- \ )
vation measures could lead to substantial 1. Thermocouple ' 7. Pilot light
fuel savings. _ 2.” Pilot gas supply line 8. Ceramic

’ _ . 3. Main gas line to gas jets element

1. Adherence to. 'good general brooding 4. Control unit 9. Canopy
management practicés and good brooder 5. Témpefature sensingelement  10. Gas hose
6. GasJets 11. Heat baffle _

ﬁgme4;fi§BRO0DERIHAGRAM

rugated paper to help hold in the heat
as well as the chicks.

‘i, .

Brood at the lowest temperature,c
ent with bird comfort. A star
perature of 85°F, is acoeptable
conditions. Reducing the broodfhi tem-

- perature by 2°-3°F. every 3-4 days in-
stead of 5°F. every week can save money.

stats frequently for
sting fuel and caus-—

Check bropder thermo
accuracy to avoid™
ing chick stress.

L - .
Start layer replacement chicks that are
in cage houses in the top deck where .
room temperaturg is Hﬂghest.

Egéméne.brooder gas lines and hoses for
leak re each brood. ,%\

Use only special gas hose on broodersjto
prevent leaks.

.7y .
Maintain gas line pressure at a speci- '
fied pressure of an ll-inch water column.
Valves should be fully opened when gas
is in'use., More than one size of gas
line may be required to maintain the

.

Bé sure pflot 1ights are adjusted ac- .
cording to the manufacturer s specifi-
cations. .

-

,Keeg the burnerforiflce clean. 'Use'the
I‘1:uroper size reaming needle. Be careful

not to alter the orifice size. .
"' ‘1‘}' . ':'. .

’;

presctibed pressure in long ga% lines. -

-

. B i .




BROODING =~ . -

EXAMPLE OF CUTTING COSTS BY

. P?ii;fi;gpuSE BROODING -

. . .

ring the first 3 weeks of brooding,
émil* polyethylene curtains cdn be,used-
zgn partition off the middle of the

‘b¥oiler house as shpwn-in figure 5.

‘Pay=old chicks are/glaced' in the center-
gection of the building at twice the .
tormal number per brooder. The full
number of feeder 1idg and waterers must
be maintainéd. Equipment should be in *

place before ‘arrival of the ckicks since.a k

- the higher chick numbers per square foot

" make equipment changes difficult.
Cortaid partitions should be removed at
3 weeks allowing the broilers to distri-
bute themselvés throughout the house,
Extending the time poses litter caking
and feeding problems (15). 1/

Advarnitages of the system arer

-

[ 3
1. More uniformity in brooding
temperature
,2. Less .draft in brooding area
3. More time for grower between flocks

to set up the\,r—remaiaing sections of the

broiler house. .

One brooder in each ‘end of the house

should be on at a low setting to prevent

uater from freezing. .
1/ Numbers in parenthesgs refer to

Refqrences at the end of this guidebook.

L L]

$317.27 .savings for 80,000 broilers
a farmer who per year
produces ’ iy

-

- Brooders off

during . '
brooding periéd

I .
odop

/-Brooder; . .

se00edee
Brooding Area

(0.3 weeks}
Polyethylene Curtains
200

400’ - ]
Figure 5. PARTIAL HOUSE BROODING .‘3‘1.‘3TEMr
- -~ ,

0,000

—

r

A Maryland broiler grower
produces 5 flocks of 16,000 birds.per
year for g total of 80,000 birds. BHe
has one 32 by 400. foot conventional

Example:

broiler house which has & 7 foot ceiling *

heightf. , ,

a -

Assume the following: (1) . The grower

' attaches the curtain partitions to ghe .
ceiling and maintains them in place for
3 weeks... (2) The grower charge$ $3 per
hour for his installatioa and mainten-—
ance labor. (3) The grower uses 4 mii
polyeth¥lene curtains at a cost of 1
cent per square foot. (4) The 5, flocks
are placed in January, Marchy l-lay, 3111}?,
,and September. ) N

Using ‘the following labor and factor “z;-

cost estimates, the total net saving of
$317.27 is calculated_ as follows:

~ . . N
Labor use and factor cost estimates

r

-

Installation, labor — 4 hours
Maintenance labor - 1 hour per flock
LP gas - 30 cents per gallon
Lath = $5 per bundle ~

Other materials —'ﬁj

*




used during the first 3 weei.cs‘,' 0.75,

- . when partilal brooding is used.  This is
Lgbor . -~ $12.00 flock multiplied by 0.40, the estimated reduc—
Curtain’ T 4.48 . tion in building heat, ]oss due to partial
Lath. ~ - 5.00 - . Jouse brooding, to arrive at the esti~
Other mat‘erials - _ 5,00 - matéd fuel savings per 1,000 birds. The .

N Total L? savings per flock of 16,000 broilers

is‘showm in table 3 as 466 gallons. At

$26 48 ’ \
A L

30 cents per gallon this fquals $139.80
Estimated -Annual Cost < $26. % * 3 years %;for the January flock. Total sav:.ng for

31333 x-5 flocks per year) = $23.83° - 311 fiocks 1s.$341.10 per year. Syb-. -

t‘}acting the annuwal cost, $23.83, ves
a nel: savings of $317.27 ?or the year.

o

The fuel savings are estimated by multi-

+Plying the estimated LP .gas consumpl:ion ;‘ )
for a flock placed in January, 97 gal~ y . *
lons, by the estimated-portion of fuel . \ . . t- )
- . F] A, N - -
. . . L - ‘j‘\‘e
* ~ 4 ‘.:‘ hd P .
Table 3——Es:1ma:ed_ fuel savings per flock / h . . . . v
. »
' . s ’-.
Moaih Portion of LB use tace Wo. at7_ Reduced . S;vi;gs LP cost E N Savings
atacred | fwel consumed | per 1,000 birds | birds . heat loss ;lock pet per gallop . per Flock
1- 1 . '
1 3 upeks (gallons) Y (thousands} . factor , (3allons) (doilars) (dollars) \
Jan.. 75 9 . x 16 x 4D = w6 x .20 . 5139.80
Mar., .90 67 x 16 x 4D - 386 x .30 = 1s.80
Hay 1.00 2 x4 16 x .40 - 154 x .30 - 56,20
- " | - - 2
July 1.60 6 x 16 x 40 - W vux g 230 = . 11,40
LS - .
Sept. -85 x 17 x 16 PREEN Y B 93 x gl - 790y -
o a A ' '
Tocals 1,137 ' $341.10
- *
Savirigs at Diffecenct LP Gas Prices + ) .
- - [ .
Cencs/gal 25¢ ¢ - ¥5¢ 40¢ -t ’ T * :
-\ i - 2
' hd * .o - - .
Annual sevings $260.42  $317.27  $374.12  $430.97 ’ -
: ’ 1 oo T - .-
. - N
‘\ N * = LY * [
. ! i . v ’?‘?ﬁ‘? '
. 4 L] ) . . . .
- L] . ’ . . . )
. . ’ " - “
y - . 4
3 Al .
. . . .
13 . ) % T e
. . .o .
L . - - 3 } . v
s - ) . ’ . - . '
e
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"** EXAMPLE OF CUTTING COST BY
 WINTERIZING A CONVENTIONAL
BROILER HOUSE =~ " - )
‘Heat loss through broiler house side ~
curtaing may!be reduced by 50 percent
' through winterizing (figure 6). o
" winterize, a layer of- polyethylene
should be tacked to the inside of.the
side window opening to redice “zir 1eak-
age. However, the reductign in alr
*vmovement may require :l.nstallat:l.on of
additional fagp 57‘3:0' Provide proper venti-.
lation rates.

. ..' ‘ 1.

~Drop

.

. houses.

"produces 90,000
* brollers per year

'$235.10 savings-
for a broller
grower who

_ Insulation

.

curtain

Insulation

- 32— i
- S - Cross section 36"

Figure 6. DIAGRAM OF INSULATED BROILER
¢«  HOUSEWITHSIDECURTAINS « -

L

-

Example: A grower produces 90,000
broilens per year in two 32 by 200 foot
The houges have 3 foot side
curtains.running the .length of the °-
house. Assume that he winterizes his
slde eurtains by installing the poly-

ethylene .over the window opening for 3

flocks placed in September, January,

- and Maych and uaea the curtain for one

geason. v

The estimated net savingé is cvalculated
below 'and shown in table 4. The £Gel
savings i3 based on LP gas at 30 cents
per gallon. 'Y

The fuel savings per hicuse is baged on

the ingide and outsidé temperature dif- °

ference shown in table 4. The ‘tempera-
ture difference is multiplied by the
heat loss reduction factor (648 Btu per
hour per degree difference) to obtain
the Btu-savings per héur.

-

» -

k]

L

»
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BROODING

This is then gu;tiplied by 24 hours per The total fuel savings based on LP gas
day 7 days per week, and 6 weeks per at 30 cents per gallon for bogh houses
flock to estimate total Btu savings per is $323.76. The estimated cost is
flock. This assumes no heat-is used .© $88.66 for a net savings of $235.10 for

.after 6 weeks of age. The Btu savings a 90,000 broiler per year operation,
is divided by the Btu per&allon of LP  less additional cost’of installing and
gas to give the LP gas saving. See ex-  operating fans if required.

ample calculation for January and fuel .
saving table 4. - Savings at Different LP Gas Prices

390Fu X, 648 Btu x Cents/gal 25¢ ¢ 30¢ 35¢ . ,iOc
(hx) Cdegree difference) . .

24 hrfday x 42 days & 92,000 Btu/gal = )
276.9 gal Annual N
<o Tt ) . - .savings $181. 14 $235.10 $289 06 $343 02

‘ & ot ' .
- . - -
» ;
* .

.

-

T;ble 4= Estimated fuel savings-per house, -specified months

-

Mean - \ "'} Difference = i \ .
outside . Inside inside- Fuel Dollar
Honth tem . temp. outsid savings avin
N (de;;ees - (deg;ees F) (segre:s‘F) (galloqs) 1/ savings
. Sept. 69 A & 6 . 42.6 " 12.78
" Jan. 36 75 Cs 39 276.9 ‘ 83.07 .
‘51@;. 4 - 7 31 +220.1 66.03
Total . : : C . 539.6 $161.88

-y .

3

1/ Collims', N.E. and Walpole, E.W. ghow a difference in heat loss due to winterizing
side curtains of 6&8 Btu per hour per degree Fahrenheit difference between inside and
Outside temperature (20) c .

-

gggual Cost Estimate Per House

1200 ft? of plastic _ $12.00 A

Labor (8 at $3.00/hr) - 26,00, - ot »

Lath (5 bundle $5 each/3 yr life) 8.33./ .
L) ) \ " ’ *
“ - 844,33

( -
) > 1=
- - ~ u ' .

2 58, v :




L4

-

" FIRST*3 WEEKS

i T e

“BROODING . -,

1t -~

[

EXAMPYE OF CUTTING COSTS BY TURNING
OFF HALF THE.PILOT LIGHTS AFTER THE

-
*
PR
-
P |

" Pemand for sqpplemental heat from

brooders Mecreases rapidly in the latter
weeks-of productiom. Tf the pilot
1ights on half of the brooders were

shut off and only relit during severe

_ weather, & fuel savings of as much as °

16 percent might be attained. The
potential savings may be diminished some-

"+ what from those shown ip the following
example since some of the heat given off

by the pilot lights is effectively used
to heat the house.

In zome climates and in poorly insulated
‘overventila;ed~houses, it may be neces-
ary to have all brooders on for longer
than 3 weeks to maintain a heaithy en-

vironment for the chicks.

Sr

Key: @ Pilots off after 3 weeks -
' O-Pilots on after 3 weeks

-

ORO0O@OFOROOOOORO @

-
32
A4

L i - |
| - ’ '400 < —
Figure % _BROILER HOUSE FLOOR DIAGRAM

+

through 8th weeks
of produetion for
an 80,000 broiler .
farm .

$132 savings per
yvear from turning
off half the pilot-
1ights. the 4th

Example: A broiler¢producer has one

32 by 400 foot broiler houge. He pro-
duces 5 flocks of 16,000 birds each per.
year for a total 'of 80 000 broilers.

He has 16 brooders in his broiler house.
Assuming his pilot light uses 1,200 Btu
per hour (brooder pilot ¥Rsht fuel use
variés widely, this is only an estimate)
the total Btu use over 5 weeks for 8
brooders would be 8,064,000 Bru. This
is equal to at least 28 gallons of LP
gas per flock. At 30 cents per gallon
the annual’ savings for the 5 flocks
would be $132. No.costs atre subtracted
since no matetrials and.little if any -
additional labor would be required.

-,
The calculations follow: 'Btu per-flock

. 113200 Btu per- broodet/hour x 24 hour/

day % 7.day/week X 5 weeks x 8 brooders
= 8 064 000 Btu. ; ‘ B ,

.
-
-

Gallons Per flock = 8’064;000 Btu

_ 92,000 Btu/gal of/LP gas = 88 gal

Estimated total savings per year = 88
gal of 'LP gas/flock x 5 flocks = $.30/
gal of LP gas = $132.

Ih this example it is- assumdd that the.
grower did not previously:shut off his
brooders during the entire production
period.‘ If all brooders and pilot
lights are ‘shut off after the firsty 6
weeks or less, potential savings will be’

approximately half those:showm.

Sabiags at.Different LP Gas Prices
N . -t

-

Cents/gal 25¢ . 30¢ ~ " 35¢ 40¢
, o . - C
Annual . : L -
_savings,k $1¥0 $132 $1§4 - $176
‘1‘3 : .
LG o B . G

Il




SAVING ENERGY IN POULTRY omumns

-\‘

LIGHTING ' : .-

About ‘7.percent of the energy used-in
poul try production is for lighting.

' Yet, lighting use in some cases can be
cut ih half. Turn off lights when they
are not nepded. Oﬂe-150-watt bulb’ left
.on overnigﬁt (12 hours) consumes 1.8
kilowatt hours (kWh) per night. Over a
year this could add $20 to an electric
bill. ,

h’,‘ - ‘ﬂm . ¢

Extended 1ife lamﬁs are more ecenomical B

to the user in some situations, even
though the lumen .output is 10 to 15
percent leds, THENlight.output of a
bulb is measured in lumens, and the
amount of electricity used in watts.

A foot-candle indicates the limens that
fall on lﬂ;g%exe foot of surface.

' With aid of a simple light meter and the
fol],owing tabulation a poultryman can
match the amount ‘of light provided to
" tasks perfofmed in that area. ‘

) ' A . L S

- : 5

Energy Tips for Operation

and Mailntenance ° T, )
Use the right bulb, clean fixtures, ‘and

eliminate unnecessary lights. Substitu-

tion of one 108-wat{ incandescent bulb’
for two 60-watt bulbs achieves a 16

s percent energy saving and provides ap-

proximately the same light. )

Replace dim bulbs, especially wornout

fluorescent bulbs, because their ef-
ficiency drops rapidly.

amp to a lower wattage; change to
more efficiept 1lighting source, or add .

switches to permit single or small group
operation of lamps wherever possible,
Remove unnecessary lamps, especially in
rooms where all lights operate off one-
switch, If you are removing a fluores-
cent lamp, disconnect the primary side
of the ballast, because the ballast .
draws energy even after the removal of
the lamp. When removing lamps from a
work area, remove them from.behind,
rather than from in front of the. work
area. This keeps the work area free of

-shedows. o

. . -
A * . Recommended Illumination Levels .
,-a h P ’ v
. ’ ) T .
. Area or visual task A ‘ﬁrbot-chdTes - ..
s ] Feeding, inspection, and cleaning . - . 20 ' et
' " Reading charts and Yecords N .~ 30 -
et Preparing and processing Eeeds o~ ~ 10
. . Machinery storage , 5
o N - Farm office 70
L General inactive areas (to dlscourage prowlers) 2
' . Yards and paths - 1 -
. - s Service areas (fuel storage “building entrances) 3 ?

Sbche: Adopted from (é?!,

pp2 10-12
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Planning
- L]
Consider liéhting efficiency when re-
mwving or building a new poultry house.
Use fluorescent instead of incandescent
bulbs Wheérever possible imdoors (they
provide about four times as much .1ight<
+ per unit of energy used). For outdoor
lighting, a mercury vapor lamp provides
« ore than\twice as much light as in-
candescent 1light per unf
‘' high_pressure metqi halide & times and
_high intensity discharge sodium 5 times
"as much light. Consider, however, that
a mercury vapor lamp has a 3-10 minu

.

. "

t of energy used;

e (ad
, startup- time and 5-10 minute delay bEfQ;g 4L—

¢ w . '
reatarting: High pressure Sodium color /
rendition is equal to clear mercfiry and
is acceptable. For best color appeér*
ance use ®etal halide or deluxe mﬁrcury.
Consult an extension poultry sciéntist
when changing the £ype of lighting.’ The
dolor of light emitted may be as impox-
tant as levels of light. ’

L]

L3

Consider lower light intensity for | .
broilers and layers. While difficult *
to observe birds and equipment, 1ower—
ing light intensity to 0.5 foot-candle
ndt only reduces electricity use but
?liminates the need for debeaking

ded dollar and energy savings).

-

. o
. *
™~ o fable .5=-Avesage lumens (light outpur) per lamp“l/ , ﬁ
N .
L -‘ i M
‘ : T < '
v . Type . [\ Size © Average Average Average .
of * by | ocutput in hours of | 1lumens per .
( * o Lamp 1 watts lumet & ., life \ ua!? 1;" '
vl
, Incandescent . \/ :
d (standard) ’ 225 e ) o 9=
A 40 430- ) 11 ‘
. 60 , 810 ' 750 14
. 100 . 1660 R - IR 16
~ 150 2,500 +,000 2/ 17 -
200 3,500 - .18 '
. - 300 51490 18 *
. . . " ~ ¥ <,
- \,ﬁ)::oresmnc : 15 T o660 : T R '
T = ¢standard) ve 20 L, 000 18,000 Y40, . .
N 40 3,200 : 60 - )
. . . T ‘¢ = .
. Me rcury 75 ¥2,800
" {clear) - . 100 3,800 . . .
1175 '7,300 ' 24,000 Te 40 g
- 11,600 e 45, °
* 400 21,000 30
. 700 39,000 -‘,, ‘ ]
R . ‘" -
* Metal“halide 17% 12,000, . .
» 400 34,000 15,060 L .
. 1,000 95,000 ’ e T
Sod{yfre . N . . ) . L e I ) -
. (high-pressure) 250 25,500 g ? ’ - .
. o . 400 47,000 16,000 . 100 .
. . - 1,000 130,000 . LI . ' -
) 1/ lncludes ballast reqturements. if necessary; rating not ahilable for
- a1l sfze and types of lamps. . !
L
2/ Longer life lamps (up tey 3,500 houss) are available at a high initial
cost. They: produce 10-15 percent Feuer lumeny per watt. = .
Q Source See {219, P 190, e . TS

ERS

Aruitoxt provided by Eic:




' LIGHTING.

x

mm OF CUITING COSTS THROUGH GOOD
LIGHTING MANAGEMENT 2/

- +

. . ] 4 N

/ A.clean 25-watt bulb with clean re—

- flector has, the same light intensity as
- .a clean 40=-watt bulb with no reflector
or a éirty 60“watﬂ"bulb-with no

“reflector. ' !

If rows of lights are staggered, the
light distribution is improved and the
.number of bulbs required to light the
area is reduced slightly. The distance
between bulbs should be about one and
ope-half times the distance from the
1ight to the floor depending on ceiling
height. The distance from the wall
should be equal to half the distance
between .the bulbg.

éxag@i ¢ An.egg producer has one 40 by
©250 foot conventional floor house for
5,600 layers.- He has a.schedule with
14 hours of light and 10 hours of dark.
'The ‘homse has a 10~foot ceiling height.

the ceiling to provide at least 1 foot=~

folleowing calculations will show the
energy savings which can be attributed

Fo& the purpose of this comparison,
assume that lights are installed to

when the bulbs are dirty. Three
parallel rows of lights are required
with 17 60-watt incandescent bulbs per
row.- The kilowatt-hour Usage per year
is ‘calculated below.

% 365 days/year =~ 1,000 mtt-hours/kﬂ‘h .
= 15, 636.6 kith year.

2/ Adapted from (26) and @ ).

4 $311.75 savings

v

Assume that enocugh '1ights are mounted on

candle of light at thé floor -level. The
to cleaning lights and uBing reflectors.:

maintain a8 minimum of 1 foot-candle evene

. L - r" - .
", 51 bulbs x 60 watt/b’ulb x 14 hotirs/day

a 5,600 layer
farm

per year sttri-
buted to good

gh‘t management

» -

At 4 cents per kilowatt-hour the total
cost if $625.46. _If the bulbs were
replaced w{th clean 40-watt bulbs, ‘the
total kilowatt-hour per year would
reduced to 10,424.4 kilowatt-hours.
At 4 cents per kilowatt-hour the total
cost annually is $416.98 for gross
savings of $208.48 per year. Assuming
1 hour per month is required to clean
th ulbs, the annual labor cost at $3
hour would be $36. The total esti-~
mate@xannual net savings is $172.48.

If the clean f0-wat't bulbs were re-

placed with clesn 25-watt bulbs with

aluminum foil reflectows, (pie tins )
8

“wight be used), the total kilowatt hour

per year would be reduced to 6,515.2 -
kilowatt-hours. At 4 cents per'&ilowatt—
hour the total hnnual cost is $260.61

for an addition§1 gross SHVings of
$156.37 per year. At 10 cents per re-
flector and assuming that ‘it takes 4
hours to install the reflectors, the
total cost at $3 per hour is $17.10.

The total estimatqg annual net savings

i¢ $139.27.

Total nét gayings possible, if both
light mafijgement practices are initia-
ted, is $}72.48 + $139.27 = $311.75.

,Saviggé at Different Electrical Rates

f

E . .
! N -
Cents/kWh 3¢ 4e¢ Se¢ 6¢m
y
Annual
savings $220.54- $311 75 $402.97 $494.19
r

L]
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EXAMPLE OF CUTTING oosrs/gr ADOPTING

A REDUCED LIGHTING SCHEDULE
P DU + .

L3
L]

&
{A ..
* .
A Tecent
developed

e T T e ‘o .
erimental lighting program
¥ A."van Tienhoven and C.E.

.’ Ostrander Mas some energy conservation
pOtential. The ]ight program has been

. » tested qommercially only on a limited

el

L]

chie. :
layer lighting schedule from 14 hours oﬁ

light and 10 hours f dark to 8 hours
light, 10 hours of dark, 2 hours of 1

pf

It is estimated that changing the 25,550 kilowatt-hours per year.

$292' shvings from
adopting a reduced

lighting sthedule
on a 30,0 0 layer

Exaggle°

hO uge

A layer producer has one

. 30,000 bird house which is assyped to be

If.

*lighted by 250 20-watt 1ight bulbs.
a l4~hour light and LO~hour dark schedule
were fgllowed, the heuse would use

If the

8 hours of light, 10 hours of dark, 2
hours of light, and 4 hours of dark were

ght, followed the hovse would use’ 18,250

and 4 hours of dark in environmentally
controlled housing could reduce lighting
*, kilowatt~hours from 852 to 608 a year
per 1, ODO.layers or nearly a 29 pércent
reduction. e i s .

i [} -

At 4 cents per°kilowatt—hour& this is a

" saving ‘of $9.76 per 1,000 layers each
year. An additional factor to consider
is that, although the new lighting -

" schedule did not significantly improve
egg production or quality, it did just
as'well and possibly better than the
traditional lighting schedule.

EARNLNG: If this ligﬁting program is
~used, start it -at the beginning of tHe
-‘laying cycle.

this program when it is well into pro-

duction. In addition, make sure that
the fans are light trapped. (Light
trapping of fans may nedessitate longer
running time or additional fans to over-
come the added resistance.)

w

.

Do nat switch a flock to

kilowatt—hours per year. The net sav-
ings is 7,300 kilowatt-hours per year or
$592 at 4 cents per kilowabt-hours.
250 bulbs x 20 w&tts/bulb x 14 hours/
day x 365 days/year * 1,000 watt-hours
=25, S50 Wh, per year -

3

- e
250 bulbs x 20 wattsﬁbulb x 10 hours/ '
day x 365 days/year & 1,000 watt-hours
=_18,250 kWh per year..

Net Energy Savings = 25 550 kWh - 18, 250
= 7,300 kWh

Net Dollar Sauings = 7;300 kWh x $ Oﬁf
kih = $292 _
. v ¥

. Savings at Different Electrical Rates

»
hents/kWh 3¢

Ll

X Qﬁ
Annual

Savings $219.00 $292. 00 $365, 00 $438.00

4¢ . 5¢

*
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EXAHPLE OF CUTTINQ cos‘rs BY LOWERING .
LIGHT INTENSITY
trcr~ ' .

There are potential sayings in lowering
light igteusity for broilers an layers.
* Recent studies indicate that 1¥ght in-
tensity can be lowered to approximatély :

0.5 foot-candle. This not only Teduces

" electricity use but éliminates the need’ *

w
L

-

_broiler house.

‘for debeaking (added dollar and energy -

savings). However, the 4oW level light-
ing makes it diffieult to observe birds
and equipment. . -
8 «

xample: - A brofler grower has one 40-by
280-foot environmentdally contrdlled o
He produce§ 5 flocks
anmally for a total of 70,000 birds. .
Assume that the house is lighted by 69

., 25-watt incandescent bulbs (1 to 2 foot-

~

- -
v

A

candles). If he installs a solid state
dimmer at a cost of $125 and reduces the -
lighting to 0.5 foot—candle, the effect~

‘iwe wattage required per bulb would be

* 5-10 watts: The lighting cost for each
alternative, -assuming 24-hour lighting
,and ‘electricity costs of 4 cents per
‘kilowatt-hour as calculated aﬁa also )
.the estimated total savings as follows: -

L]

Beibre dimming

- 69 bulbs x 25 watts/bulb x 24

'floek_

&

day
x 56 days/flack &+ 1,000 watt~hours =
(3,318 W/flock -

-
Pl

* 3

E-J

-

After dimming

69 bulbs x 10 watts/bulb x 24 hours/dey
x 56 days/flock * 1,000 yatt-hours = -

927 kih/f Lot~ *

er flock in kWh = 2,318 kWh/
27 kWh/flock = '1,391 kWh/

Savings
flock -

» -

" Total® dollar savings per year

- §278.20 . . <

p0wer without adjusting the &immer.
4

L]
.

|

A ) - . a
$153.20 savings produees 70,000
for a ‘grover who-xl ~ broﬂers per year

‘e
- * .
. .
L
. . .
3
. - .

. v
LI

1,391 kWh/
flock x $0.04/kWh X 5 floeks/year

-
PR

-
if the total cost of the dimmer switch
‘é§125) were, subtracted the first year,
here would still be a . .net savings pf

]

$153.20. The dimmer should last con- .
sidexably longer than I year. t may
benefi¢ial to have a b¥pasS .switch

Installed near—the dimmer £o0 a Jlow the
-grower to turn the*lights on- to full

- . .
.
“

Savings at Different Electrical Rates

‘ . 4 [
Cents/kWh 3¢ b¢ .0 5S¢ . . ﬁc.,"f?‘
‘ S s
. Y ‘_\'l‘”rg'ﬂ._ ‘
Annual ) ' . .
Savings $ 83. 55 $l53 20 $222 75 $292. 30
) ‘ I .
£ ’ -. . ¢ a \
” T
. . ‘. X
’
»- ~ e .
f -
- - ' *
€, ’ ’ v e
! ¢ -,
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'SAVING ENERGY IN POULTRY QPERATIONS -

.y .
VENTILATION .
Venti!lation, accounts for about 4 percent

of the &nergy used in podiltty production.

But” the re are wide variations because of
differepces in climate and ventilation
SystemS. A -side curtain poultry hou

. may-be ventllated entirely without-the -

. use of fans, requiting no electrical
energy, *but the disadvantages of heat
_loss in cold months #nd heat stress in
hot months encourage somé kind of en=

vironmental control using energy.

The proper ventilation rate depends on

*

the type and age of. the birds, method of

handling manure, . inside and outside
temperatures and humid®ty, and the in-

' cidence of gases.

In many cases, venti-

lation/for proper moisturd level in the
litter and desired temperature will also
remive gases.’
the first week or two of ‘brooding when a.
dangerous gas buildup could occur.

‘ ‘ v . - -

-~y .

¥

An exception may .occur in " Types and locaﬁions of a:l.r :l.ntakes ,

T
Energy _Tips N \

Congidex these factors
a fan or system: . -

LN

Air volume (cubic feet per minute, or

-

hen selecl’.’f.ng Lt

]

ft Imin) . v s o . v
. : » : é .
Alr velocity (feet per minufe,.or\ .
ft/min) - g ;o medt K
! R . . C e : o
Static pressure of system »
\ - € . L °
‘Performance curves or charts ' 6 « . & _
. . . e
Intended locatiaen .30
. R " .. [ N |
CleanablIity: i X
- . ™ ta
Ngise =« * @ - ¢ “ s T

&5 .«

JTemperature controls and placement;, .
. . ';l\ ) P

<

Hol:lsihg (I ) r ~ * o’

MOtOr- - ' LN}

Shutters . ':‘

Guard i .
. .

P
~4

+
o
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EXAMPLE OF CUTTING COSTS BY SELECTIN«é $435.50. savings layer farm
THE MOST .ECONOMICAL VENTILATfON SYSTEM for a 6,000~ R /-
- + , 7 s 4 ' . - R - —

Poultry house fans shonld be rated at
1/10-inch static pressure with free air
' delivery. They should be the nonover—

loading type with good efficiency in

v cfm/watt, tors should be totally . ¢
enclosed and should have permanently
lubricated ball bearings, built-in over~
load protection with nbnautomatic re-
setting 3/, low starting current, and a
high power factor. Beth should be made.
of heavy-gauge metal with tough weather-
and-corrosion-resistant .finish.

- The best way to learn abouttfan per-
formance is from,a reputable .manufac- |
turer's test data. Any particular fan

* blade, driven at a congtant speed, can
be most efficient for only 2 narrow '.
range of air delivéries.
designed for maximum efficiency, the
manufacturer will usually~list its most
practical speed. Besides fan wheel

* size, the data also will show size of
electric motor used. Never by on basis
-of fan diametéer or motor size alone,
either can mislead you.

i When comﬂating initial costs of any fans;

be sure the units are comparable.
s alr delivery rates (cubic feet per
minute) at similar static pressures.’
Cost of operation should be. comvgred in
cubic feet per minute pér watt or per
300 wapts. Table 7 shows considerable
. variation in the ¢ost of moving 30,000
cubic feet of air p
lating a poultry building.

Check

Note that’

preés for a direct capacity

rison. '

-

' Consider maintenance and service items
such as totall enclosed motors, direct
drive fans, ngise factor, motor overload

protection, low totor-starting current,
and easdt of maintaining and cleaning

. blades and ‘shutters. S _

’ “ . +

[:R\f:“': : - yooe

“ quired. *The gradual change in #@ir

Once a fan is"

". Total cost per vear fan C 363.50
/ + . - *
Total at nual savings $635.50 , .
* < -

er minute, for venti-* Savings at Different Electrical Rates

" these. fans are rated &t 1/10-inch static '
’ 3 Cents/kWh’ 3¢ -

- .3/ A véﬁtilat

" .overload deYices.\ = . J

‘ Variable 'speed fang are probably bes
for ventilating pullet houses because
there 1s qnly a small amount of animal

Heat, and supplemental heat may be re- *

movement removes the sudden shock of

large intermittent air flows. ot
t
The high reliability and low maintenance. .
of sqlid-gtate units are now proven.
However, do not purchase an.electronic
speed controller for operating Your
preserit ventilating fansswithout checks ¢
ing with your ventilation system manu-
facturer. ‘For egample, it has been
recommended that the speed control * .
should ‘be used only on direct«drive '
fans because belt slippage-is likely at
, slowi speed on be Iriven units.

Example: The taBulation bélow is based
on a 6,000-layer operation. The -anfual
net savings for' such an operation due to
~proper fan selection could be as much "as
$435.50 per. year, assuming that the prd-
dqcer purchased the type C instead of
type A-fans. <. . ‘.

B \
Total cost per year fan A $799.00 . ,
Fl A L N

- L]

t A
- \ [

-

¢ .5¢

6¢

Anriual - .
Savings $435. 50 $567. 50 $699.50 $831: 50

yﬁn failure alarm may be
advisable instead of automatic resetting

Y N
COR3

-~
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Table 6--Cost of owning and operating fans at,30,00?.ft3/min dapacity 1/ - [ )
. . "Estimated 3/| Total
: aF:ni;: efffaie ey Fans T;:zl Al;?'?i 2/ monthly annual cost
Pan - c pl?loz‘ P ct ney . heeded ge operating fixed and
\ designation at actor . cost cost cost operating 1/
=~ . J - v . . f 7 S
. £t3/min fe {ﬁg"watt’ number Dollars .| Dollars Dollars Dollars
: © A 2,920 . 5.84 7 10 , 1,330, 133.00 55.50 . 799,00
. B 2,970 9.45 10.- 1,690 169. Q0 34.20° | 579.40 .°
‘ he A . - - . -~ f . L
¢’ 4,600 14.60 / 7 - 935 . 93750 22,50 . 363.50
"p | 5,820 "13.60 5 *2,160 210.00 ' 23.85 4"+ 496.20
' . E® . 7,580 17.00 . ° 4 1,790 179,00 « 18.98  T406.70 +
1 - . ‘ '-_ 'v'- . _ - ’ \

\

’

1/ 6.,000 c‘onfined'l'_ayers at 5 ftslmin per bird.

-

l

-
¥

at

L

2/ Purchase price dividéd by 10 years with no interest éhargé, excluding wiring and thermostat control. °

,‘. Source: Adapté‘d directly from (36). .

* .. 3/ Operating ;}me-estimateﬁ atZSO.percent of total with electricity at 3¢ kWh. .

L w7
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of the ventilation process prevents the
development of a-set of standard ven;i*
‘ lation practices applicable to all
pouitry or to different regions of the
country. .
The example schedule. in figure 8 may
P establish a ventilation program.’
'However, a local .agricultural engineer
"can be helpful in developing a venti-
lation program specifically for a >
) partiaular operation and area. Dif-
ferences in outside relative humidity
and evaporation rates may result in
higher or lower ventilation requirements,
particularly in the later weeks of
‘production.

. 4

4 i ie . . .oat 5 .. . R
vmmanon o
—# W W .o
EXAYPLE, OF CUTTING.COSTS THRQUGH $132.90 savings  produces 80,000 , ¥
,VENTILA‘E‘ION PRACTICES for a grower who ‘broilers per year
L " YT
* . - . ¢
. ’ , t ’;:
P . o
‘A computer model of a-broiler operation ,é\ . ' ’
developed by E.W. Walpole and N.E. - / ‘

- Collins at the University of Delaware g 800F  InsideRH- 753‘% ; : !
indicates that winter fuel consumption, & ' Qutside RH - 70% / ;
may be less when house temperatures are _ < 600} v / —
maintained at 70°-75°F. rather than at i yg*-

, 65°. This is bevause of tHe .decrease in" . 400F W e :::::jﬁjj/- SRR
‘the amolint ,of ventilated air required to , = [ I} L—;g:ﬁ% ' % ‘
remove moisture from the house. The = Joof o e I Lt P i A
moisture-holding capability of air in- - 'S 23 - f:_;::.**l-‘
creases as air tepperature increases, = b= — . Lo
thus' decreaﬂing the amount of air . E 00 100 20 .30 40 50 ?Q
,required to'remove the mdisture. How >; Mean outside temperature-"F 3
ever, since the air must be heated to a ok
i e erares T e vt S %Eé%‘?&’é%%%‘é%‘iﬁiéﬁ%‘x}‘é?% ~
are difficult to measure. (The addi~- r" FOR DIFFERENT AGE BIBDSATA -

. tional savings due to better feed con™ . ‘ GIVEN INSIDETEMPERATURE(T} »
version and improved.pird environment *,  AND AT VA®IOUS OUTSIBE . .
are more important.) This sensitivity * TEMPERATURES (Ty) P

s}“f

ggle. i broile:,‘ﬂ,{)rodueer has a 32 by

400 foot house whi;:h houses 16,000 birds
per flock, and he ‘reises 5 flocks. ?er
year ssarting in January, March,. May,

.Iuly,_and Septem,bers

. 85%F. the first we&k, 80°F. the second,
75°F. the ‘thizd, ahd 70°F. the remaining
weeks and uses a ventilation schedule of
60 cubic feet per minute of air per,

_ 1,000 broilers the first week and fin-—

creases 60 cubicf feet per minute ﬁer

' 1,000 each’ additional week of agej

‘Table 8§ presents the estimated fuél

savings;.attainéd from following the

ventilation. rates based on figure-8§
for the January and March flecks. No
significant savings were found for the
remainin'g flocks. Propane is assumed
to eosb 3;) cents a gallbn. !

pl
o

7

Assume fe yses * -
warm room'brooding with a temperatiire of |

-
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Tdble 8--Estimated Fuel

savings for Jamuwary .
and March Elocks )

Outside Estimated
Flock | temperature| Savings' SaViﬂSS
{degrees F) | 0 LP gas (dollars) *
’ . | (gallons)
January 16 405 121.50
March 44 38 11,40
Total " 463 $132,90
¢ " — N '

These estimates were made'by subtracting
the ventilation rate derived from figure

8 from the asgyfied ventilation rate. fot//’
each week during the first 6 weeks of :

The difference-in total air

' volume ventilated per week was then . £

“_cﬁiculated as follews:

JLTLIN

Cents/gal 25¢

Janwary Eiock, first waeek

60 ft3!min!1 000 birds - 40 ft3!m1n!1 000 = °
20 Et3/min/1,000 birds

-

20 £t3/min/1,000 birds x 16,000 birds/
flock x 60 min!hour x 24 hr/day x 7 days/
week x 30 Btu®/1b of air - 14 ft3/1b of
dir = 6,912,000 Btu/Elock, lst week

»
»

-

6,912,000 Btu/Elock, lst week = 92,000 Btu/
gal propane = 75 gal propane/Elock, lst week

- -

*Estimated from psychrometric charts
subtracting incoming air enthalpy from
exhaust air enthalpy.

The above savings estimate is subject

to debate.because (1) there are dif- +
ferences. of’opinion among engiheers on
ventilation rates; (2) few if any '
growers actually know their ventilation
rate since it is controlled by-thermo-
stats and/or varied manually; and (3) .
ventilation rates may -vary by regidm, -.
type of poultry, .type of house, age of .
birds, etc. However, the example still

‘serves. as an iIlustration of the cost

of over—ventilation.

Savings at Different LP Gas Prices *

35¢

30¢ . 40¢

Annual
Savings "$110.75 $132.90 $155 05 $l?7 20

»
F
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Fm‘:nms. WATERING AND.WASTE REMOVAL
Feeding, watering, waste removal, and
other ralated p:actices account for 18
percent of the energy used in poultry .
“production. Most of the emergy used in
these poultry operations 1s mechanicai
Manure drying, 1f manure 1is dried for
'feed-or fertilizer, is an exception.

There are potential dollar sawvings in
reducing energy use by intermittent
lighting, cutting down on the number of
cycles per day for mechanical feeders,
and eliminating wasted pumping of water
anﬁ_quecessari evaporation.

Eneréy‘Tiﬁs a ' -

-

Keep mecﬁanical feeders clear and ad-
Justed at’ as low a2 level as feasible
" for adequate feeding.

Keep watering systems clean and ad~
Jjusted. Spilled water requires con-
slderable heat to evaporate and remove
‘‘as well as energy to pump and distribute.
Save energy on a continuwous-flow V-
trough watering system by turning off
water at night and operating on an
intermittent system in the day.’

Clean all electric motors periodically
with pressurized air.

Limit the number of times auntomatic -
feeders are Tun per day to the minimum
reqpired to achleve the desired feed
consumption. .

| .

{
1

N -

Table 9--Kilowatts required Per hour of use for various
eléotric motor sizes 1/ ~ :

LI

iorsepower rfting

of motor Kllowatt-hours
1§73 L 0.667
v ) T o,
12 : 1.127
34 ’ s
1 T Lwae
1-1/2 2.300
2 2,160
3 ’ 3,909
s * 6.440°
7-1/2 . : 9.202
10 . 1Lseo

1/ tha values ate for singte~phase AC motors running at
spaed usuak for belted 20toUs and motors with normel torque
chatacteristics. Motors builc for especially loy speeds or
high torques aay require more running cufrent. 1E a specific

mwtot is of conicetn) check the actusl nare-plate dota.

Theotetically, the kilowactts -required pet hour of use should
be less than shown--approximately 1 hov'sepower per kilowatt-’
hout for xmst stzes. Hhen the loads ave uniforaly applied to
notors close to the optitwm load for which the motdr was
designed; beccer efficieﬂcr can be expected then is shown in ~
cable 9.

“Source: Adspted frowm (§) p. 53'-
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L EXAHPLE OF CUTTING GOSTS BY REDUCING =~ = " $239.60 savings produces: 70, 000
L THE NUMBER.OF BROILER FEEDINGS for a grower who broilers per year
N psmc‘;mzmmrm LIGHTING . o, . ,J'

", Bdth‘intermitQEnt lighting.and reduced Example: A grower has one 40 by 280 -

" operation of a mechanical feeder save ¢ foot environmentally controlled broiler
.electricity. The keduction in 1ighting™ thouse. He produces 5 flocks for a total_

,“electricity is greater for environmen- | of 70,000 broilers annually. The house
i ta;}y/controlled houses than for con- 18 equipped with a chaif-type mechanical
. 'ventional houses since artificial light s.#&eder which has 1,000 feet of feeding ]
+* 1s presehtly required 24 hours per day trough. The feeder takes approximately
in the former. - C .15 minutes for each cycle. It is i

g equipped with one 3/4-horsepower

: . “electric motor. The grower presently

s - : ¢ycles the feeder every 45 minutes (30
' minutes off, 15 minutes on).

The house is lighted with 69 25-watt
. . incdndescent bulbs. Thus, the total
. - . . pregent use per day is 41 kilowatt-
; .. , ‘ = hours. The mechanical feeder and lights
S ) L e - are used the last 5 weeks of each pro—
. . ’ duction period. °
. ' Assume the grower adopts intermittent
< ) lighting with the feeder cycling every
e K hour (45 minutes off, 15 minutes on).
‘ ) The total estimated, electricity use.for
lights and for the mechanical  feeder is
. . T calculated and presented in table 10.
3 ) * The net savings at 4 cents per kilowatt-
hour é}so are shown.

Without Tntermittent Lighting ’

" o ‘ \ Lights per flock ~ 69 bulbs-x 25 watts/ -
. bulb & 1,000 watt hours/kWh x 24 hours/
~ day x 35 days/flock 1,449 kWh per {flock.
1,449 kWh/flock x5 flocks = 7,245 K

. , < B




. ]

Fceder per flock ;;/4 hp x 2, 116 kWh/hp

~hour x 15 min/cycld *+ 60 minlhours x 32
cycles/day x 35 days/flock = 444 kWh per
flock : .

With Intermit:ent Lighting -

_Lights per flock - 69 bulbs x 25 watts/,
“bulb + 1,000 wdtt hours x 15 min/ |
tycle < 60 min/hour x 24 cycles/ddy x°

444 KWW/ Elock % 5 £locks = 2,320 kih 35 days/€1ock =. 362 kiih per flock

' , ! '362 kwh/flock x5 f-locks =?‘810 kWh

Feeder - 3/4 hp x 2.116 kWh/hp x 15 min/
cycle ¢ 60 min/hour x 24 cycles/day x .-
35 days/flock =*333.kWh per flock -

- . *

333 kﬂh/flock x5 flocks = 1,665 kih

i ' *

Table 10~-Estimated energy sav1ngs from using an intermittent

lighting and feeding schedule - , . . N
_ T kWb without |kWh with &h Dollak .
Schedule intermittentFintermittent savings ‘savings+
lighting lighting -
Lighting | 7,245 © 1,810 '5,435 $217.40 .
Feeder 2,220 1,665 555 22.20
- - * 0
” Total 9,465 3,475 5,999 $239.60 °
Savings at Different Electrical Rates - . -
- . v - ._ . _ o ’
Cents/kWh 3¢ = 4¢ 5¢ 6c \ - T :
. - G Y .
Mmml _ - o
Savings $1?9 70 $239 60 $299. 50'5359 40 o
3 ; * -
+ % *
b [
. 0 |
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* . FEEDING, WATERING, AND wasﬁ‘nﬁubvn

- EXAMFLE OF CUTTING COSTS BY REDUCING

THE NUMBER OF ME A\NICAL FEEDING Ny
: CYCI'ES W T

Ay

-

Evergy can be saved by reducing the
methanical feeder cycles. Compare a
feeding cycle of 45 minutea with one “of
75 minutes.

LY

o

. $33.20 savings

_He producds 5*flocks for s total of.
70,000 ‘broilers annually.

~

" cycles the feeder every 45 minutes.

produces. 70,000
for,g grower who broilers per year

"

-

-
-

Example: -A grower has a 40 by 280 foof
environmentally controlled broiler house.

The house is
equipped with a2 chain-type mechanical .
feeder 1,000 feet long. :The feeder tekes .
approximately 15 minutes for each cycle.
It is equipped with one 3/4-horsepower
electric motor. The grower presently

EE—

The amechanical feeder is u;ed the last

5 weeks of the production period. . By -
reducing the mechanical feeder cycles

to once every 75 miMufes, an .estimated ‘ L
net savings of $33.20 4 cents per
kilowatt-hour can be achieved.

Feeder_gxcles Bvery 45- Minutes

Y
3/4 hp x 2.116 kWh/hp hour x 15 min +
60 min/hour ,x 32 cycles/day x 35 days/
flock = 444 kWh per flock

444 kWh/flock X 5 flocks a 2,220 kWh

Feeder Cycles Every 75 Minutes

3/4 hp x 2.116 kWh/hp houf x 15 min/ cle’
= 60 min/hour x 20 cycle/day x 35 days/ -
flock = 278 kiWh

278 kWh flock x 5 flocks = 1,390 kwh

Net Savings = 8§30 kWh

Net Dollar Savings = $33 20 B |

Savinga at Differeht Electrical Rates

\

Cengg/kWh e e B¢ 6¢
\ .
Annual ' ? :
Savings $24 90 $33 20 $41 50 $49 80
o \\__ - 25
{ o .
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“"\ SAVING ENEEGY IN POULTRY OPERATIONS
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'HOUSING DESIGN, CONSTRUCTION, .

_* -AND MAINTENANCE

. Housing design, comstruction, and
maintenance have considerable effect on

b;Z:“tbe .energy used in poultry production,

particulatly during brooding. You can
cut ehergy costs by properly designing'
new houses or medifying existing ones.
For example, you can add insulation or
install reflective covering on ingide

* surfaces.

3

The insulation capanilities.of materials

vary widely, so select the most effi-
cient construction.o¥ insulation
materials. One measure of the relative
insulation value of diffepeént materials
is the R-value. The R~vglue of a

_ materidl is a -measure of'its ability to
‘Table 11 présents the

regtst heat flow.
approximate R-values of & number of

commonly used constructios and insulating

materials. The insulation value of
sqme of the materials is g
,by-moisture; thus it 1is 1
proper vapor barrier be installed :t
warm side of the insulation to pre

the
nt

the molsture in the house from perietXat~

ing the.insulation. The vapor barrier
should allow less than 1/2 perm of
‘'moisture vapor to pass through the

(A pernm is the amount of °
toisture vapor in grains that will pass
.through a square foot of material in an

-hour’ when the pressure difference 1s one

inth of mercury.)

Characteristizs other than heat
vesistance of insulating materials also
should be considered. For example,

sprayed—on polyurethane sheuld seal small

cracks and reduce infiltration of air;
however, some poultry ﬁfoducers have
experienced problems irn maintaining

"+ polyurethape.

M

atly reduced
rtant that-a

-

Energy Tips

-

Check 1nsulation 'to make sure it 1is in
place and dry..~ . - -
Check thebwalls, siae cu;tains, dcors,‘
windows and ceiling for leaks.,

? N .
Contact ¥our local or State extension
engineer, or a consulting engineer,’ to
determine the amount and kind of insu- -~
lation recommended for housing in your

"area, as well as fotjgeneral'guidance on

housing constructionjor modificatiqn.

4
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by 200 foot tyrkey brgeder houses. He ove ears *
produces 36000 curkeys snnually. He oo bgme. s 1 ror eament Yould
_places 2 flocks in each brooder house -"$1,264.40. Thus, his estimated net.
per year (in March and May). Assume he .o 4,00 pas-year for both houses would
;has 3 1/2 inches of batt-type mineral be $3§ This examplg Presents the
wool installed between the rafters of most extPeme case ‘of no ilnsulation ia
each of his houses at a cost of 30 centS the roof versus a well insglated roof.
per square feet. The estimated fuel The other insulation eﬁes in this
‘savings on each of his flocks with LP section compare alternative levels of
gas at 30 cénts per gallon are shown insulation.
in table 12. The estimated R-values be~- :
fore and after insulation are 1.8l and Y ) ’

~ 14.76, respectively. The fuel savings Savings at Different LP Gas, Prices
are based on the flrst 4 weeks of fuel

" use with the avéerage outside temperatures S .

~ 1indicated in the table and an assumed Cents/gal 25¢ 30¢ 35¢ 40¢
: insidb temperature of 75°F, R ' \ .o
. . B Annusl i
- savings $170.36 $377.76 $585.16 $792.56 ..
o N .
r - o

L KR ., D N 1

-
F}

%

- -

LY

In general, more insulation sho{ld be
used in the ceiling (roof) than the

Each house hag 8,875 square feet of

-

‘,I" - . Fe . :o .
‘HOUSING DESIGN, CONSTRUCTION, AND MAINTENANCE : :
“'EXAMPLE OF CUTTING COSTS BY INSULATING $377.76 savings of 30,000 turkeys
YOUR TURKEY BROODER HOUSE . . for the grower pef year

4

- .
%

s

celling (roof) area.

At 30 cents per

wallsg~to
for insulatio

Example: At

mize return on expenditures

key producer has two 40

square feet, it will cost $2,662.50 to
insulate with 3 1/2 inches of batt-type
‘mineral wool insulation. The total cost
for both houses 4s $5,325. If he bor-
rowved the $5,325 at 1Q percent interest

-

Tébfé'12~—Estimatéd fuel savings from 3 1/2 inches of mineral wool .

insulation in the ceiling of both brooder houses

| tonen | temerature | 1P gat smvdnga | pllar |
Merch s, 2,954 886,:20
<. May 56 1,194 358.20
Total 4,148 T " $13,244.40

-n

-

33

27
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EXAHPLE 0? CUTTING COSTS BY PROPERLY
HhINTAINING A NAIERING SYSTEM .

ot 4

:A« Proper cleauing and adjustment of a
. watering system can save energy.

. Fuel usage is increased to evaporate
pilled moisture. _ -

The resulting wet litter is also a "bird
health hazard and a soutce of ammonia
gas. Additional ventilation is required
to remove both the moisture and the re-
sulting ammonia, thus increasing the
ventilation heat loss.

)

* . '

‘spilled water at

At 1,050 Btu/lb of watér (approximate

’ - $104 010 - .

a rate of 10
gallons per day - -

$104.10 savings
from eliminating

S o s
1

Example: If a grower had water spillagé
from dripping waterers, sticking floats,
etc. of only 10 gallons per day (equiva—
lent to one dripping faucet), his annual
loss would be considerable (3,650 gallons
of water). Assuming this spillage oc~"
curred in a heated house, the cost of
the spillage can be partially estimated
by determining the cost ef the fuel re-
quired to evaporate the moisture. How-
ever, this estimate is too high in the
warmer months when supplemental heat'is
not required and may be too low in the
winter months if additional ventilation
is required to remove the moisture.

The estimated annual cost of evaporating
the water spillage is calculated below.
Assuming that water spillage can be . -
avolded through proper adjustment of
waterers, this'cost can be considered

an estimate of the potential savings -
from proper maintenance. .’

heat of evaporation) it would take
8,746.5 Btu to evaporate 1 gallon of
water (8.33 pounds). Propane .gas is used
at a cost of 30 cents per gallon.

/

) 8,746.5'Btu/gal‘of yéter x 10 galfdaf X
_ 365 days/year = 31,924,725 Bty/year.. '

924,725 Bty/years 92,000 Btu/gal of-
prdpane = 347 gal of propane/year.

Total saving: 347 gal x $.30/gal =

o Savings at Different LP Gas Prices -

-

Cents/ggl 25¢  '30¢ 35¢ 40¢

i » ’
* ¢

Annual ) - o *
Savings | $86 75 $104.10 $121.45 $138.80
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Table 11--Insulation value of materials ' - . | 8
;L - ' . - Resistance
. Material . M -<xating (R)
Alr space, enclosed by ordinary materials - +9.91
.Air space, aluminum foil one side L .’ 2.17
Air space, aluminum foil both sides ’ , . 2.44.
Surface film, inside; nonreflective.(gen. val.) . 0.61 ..
Surface film, inbkide, reflective . - 1.160.
Surface film, outside 15 mph wind : . : . 0.17
Asbestos-cefrent board (1/8") s, : 0.03
Gypsum board or she&t rock (3/8") . ha 0.32
Cypsum baard or sheet rock (1/2") - Lo " 045 -
_Plywood "(1/4") - . . . 0.3
Plywood (3/8") ; - R . - 0,47
Plywood (per. inch) ’ .. . - 1.24
Hardboard _(1/8") - - . 0.09
"Insulation board, sheathing regular density (1/2") . w 1,32
Blanket insulation, mineral (rock) wool, or glass (per inch) | Y370 7
Loose £ill insulation, wood .fiber i{per inch) - e, 333
Loose £ill rock wool-or glass wodl (per inch) . T L& 3.70
Loose fill, vermiculite expanded (pér inch) s > 2:13
Sawdust or shavings (per inch) . o LT 2.22
TFoam insulation, expandéd polyurethane (per inch) Al L 6.25
Foam insulation, expanded polystyrene extruded plain (per ineh) ) TBQ
Cémmon brick (4") . C o« 0.80 -
Face brick.(4") . 0.44
Clay tile (4") g ) : , 1.11
Clay tile (8™) ’ 1.85
" Concrete blocks regular (8'") ) T . PR 7 5 |
Concrete blocks, light- weight (8") ) 2.00
‘Concrete, regular (8") . 0.64
Sheathing or flooring, softwood (3/4") . ) ‘l. , 0.9
Shéathing or flooring. “hardwood (3/4™) - . - 0.68
" Drop giding, 1 x-8 ’ 0.79 .
Betel siding, 1/2 x 8 0.81
Bevel siding, 3/4 % 10 T . - 1.05
Building phper : \ , 0,06 -
Roll rpofing, asphalt ‘ . 0.15.
Built~up roofing (3/8'") ' : 0.33
Asphalt shingles,-3 tab (3/8") . -, 0.44
Woed *shingles, 7 1/2 inch exposure . o ‘o 0.87
Metal roofing < . Negligible -
Window, single glass | . . . - . 0.10
" Window, single glass with.storm sash R -1
Rolled side wall curtain ot - Negligible
\
. - » ) \- ’ L
Source: See (15). Compiled from (49) and (52). ' ‘
‘. . ] 1
. ’ 35 . - 29
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 HOUSING DESIGN, CONSTRUCTION, AND MAINTENANCE ' ST

EXAMPLE OF CUTTING COSTS BY.ADDING
INSULATION TO YOUR BROILER HOUSE

Adding gnsulation

which already has
money and energy. 1In ‘general, more
insulation should be used in the ceiling
than walls. Adding insulation only to
the celling of an existing conventional
side curtaln house saves energy and
money.

to a poultry house
inse}a\ on c¢an save_

His estimated Fuel savings op each of
Jhis 5 flocks per year are shown in the

. table based oqn LP gas at

' assumed inside temperature of 75°F.

‘ produces 90,000
broiIersiPer{yea;

$381.60 savings '
for a grower who

1 ) . -
. .
T
F

Insulation

Drop
curtain

Insulation ¢

%, Cross section

Figure 9. DIAGRAM OF INSULATED BROILER -
" . HOUSE WITH SIDE CURTAINS L

Example: A broiler grower has tuwo 36 ce
. by 200 foot broiler houses. He produces .
90,000 broilers annually. Assume - the f ¥
house presengly. has one~half inch of, « '
insulation board between the rafters.
Assume he installs an additional 2

inches of polystyrene at a cdost of 30--
cents per .square foot. The total R-

value will increase from 2.1 to 10.1.°

#

cents per
gallon, 'The fuel savings are based qn
the first 4 weeks of fuel use for each
flock with the dverage outside. tempera~
ture indicated in table 13yand an " .

-

.
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Tab‘}.e 13—-Estimated fuel savings frem 2 inches of‘bolystyrene ' ) .
insulation on the. ceiling of both broiler houses T .
. ‘Moﬁtli - Qutside temperature LP gas sa:.rings Dollar
- ) (degrees F.) {gallons) savings
T Jebuary . 36 .' 1L08 515.40 \
Mareh YA © T 1,366 - 409.80
. oMyl 63 : 528 . 1s8.40 - ]
‘ ﬂ July S o .0 o 0.00 ‘
A September 69 - 264 | . 79.20 . -7
‘ Total ~ = s 3,876 $1,162.80 o
Each house hag 8,000 square feet of | Savings at Different LP GasAPrices

- ceiling area, thus the cost for in- . -
stalling' the -additional 2 inches of )
polxstyrene in each house is $2,400 for ‘Cents/gal 25¢ 30¢ | 35¢ 40¢
‘a total cost of $4,800. 'If he borrowed - - '
the $4,800 ap 10 percent interdst over ‘ ~
10 years, his annual payment would be Annual
'$781.20. His fuel saving 15.51,162.80 savings $187.80 $381.60 $575.40 $769.20
a year. Thus, Hi§ estimated net savings. . .

. per year for both houses would be
$381. 60 . - ‘.

LY
-
*
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HOUSING DESIGN, CONSTRUCTION, AND MAINTENANCE L L .

;

: ExAMPIsE g(: CBTTING COSTS BY ADDING )
.. INSULATE

. The appropriate of insulation.
for a poultry house ends.on how long
the owner will be raising poultry,
because insulation is an investment

" which can pay for itself over time.
The owner should first contact a building
materials supplier and a contractor to
determine how much {t will cost to in-

_ stall insulation with total R-valueg of °
6 to 12. The R~value range may be higher
.Or lower depending on the region. Then
‘a local extedsion englneer can offer
"advice on the type.of insulation to in-
stall and on how it should be installed.

. He should als%'be able to help determine
the potential ffuel savings for ea¢h R-

' valile. Since these savings vaf?/¢§

" reglonally, the break even' R-value point
between cost of insulation and fuel sav-
ing will vary regionally.

L]

Figure 10 may help to evaluate alterpa- |
" tives. The figure starts at an R-value
of 0.78 which is close to zero insula-
tion. The total fuel savings, which are
shown in gallons per week per 10,000
square feet of area insulated per degree
difference between inside and outside
. temperature, ave only applicable to the
first dmweeks of production or lgss since
) 'the birds begin supplying a larget por-_
tion of the total heat required in the'
lauter weeks. :

=

$68.33 savings
for a grower who

) . )
produces 9¢,000
broilers per year

Gal.'s of propane

NSRS
0.78 2 4 6 8 10
Thermal resistance, (R-value)

Figure 10. GALLONS.OF PROPANE REQUIRED
PER WEEK TO COMPENSATE FOR .
THE B.T.U. HEATLOSS PER 10,000 -
$Q. FT. OF EXPOSED ROOF OR WALL
AREA PER 1°F. DIFFERENCE

T
12

BETWEEN INSIDE AND OUTSIDE
- ITﬂﬂPERATURE
Example& A broiler growér has two 36

by 200 foot broiler houses. He produces

5 flocks of 18,000 birds per year for a
total of 90,000. The grower desires to
limit the addition of insulation to that
which could be paid for in 5 years at 10~
percent Interest. Assume that the first
inch of polystyrene costs. 18 cents per
squate feet installed and that each addi-

. tional inch of polystyrene costs 12 cents
per square feet. The installdtion charge
is assumed to stay constant per square -

' feet.. The savings in gallons of .propane °
per 10,000 square feet of area per wéek -
per degree difference in inside and out-
gide ‘temperature are taken from the
figure. S, .

ey

Lo




Assume that ipsulation is 8dded only to
the, ceilings {roof) and that the houses
had & half, inch of insulation board ini-
tially (2.1 R=value). The total area to

be insulated is 16,000 squake feet (8,000
Finally, assume that his

ft2 per house).
flocks are usually placed in January,
March, May, “July, and September when the
average outside temperatures are 36°F.,
44°F., 639F., 76°F., and 69°F., respec*
tively, and that the inside temperature

. 18 759F,

4 sample ,calculation is shown below. §\‘
Table 14 presents a comparison of annual .

cost and annual energy savings ¥ith pro-
pane priced at 30 cents per gallon.

Total anfual inside-outside temperature
difference (no savings in July) = (75%-

*36°) + (?50-\{._4‘0) + (75°—63°) + (75°-699)
= 88°F. ,

Annual gallons of propane required. to
compensate for heat loss through roofs
of both.houses with R~values of 2.1:
88°F. differende per year x 8.7 gal
. propane/10,000 ft.2/1°F difference/
week x 4 weeks x 16, 000 fr.2 = :

4,900 gal. propane . n\H\}

Annual dollar loss = 4 899.8 gal of pro-
pane x $.30/gal propane = $1,469.94

g!pual dollarjtbst for 1 oE‘bolystyrene
sulation = 16,000 ft2 x $.18/ft2 of
insulation x 0.2638 (annui¥y factor for
a 5 yr 10% loan) = $759.'%% per year.

In this case, the groyetr would select
1.5 inches of additional polystyrene
,insulatioh and save $68.33 centd per
year for the first, 5 years when re-
covering the installation-cost and over
$1,000 per year minus insulation main-
tenance costs, i1f any, after the initigl -~
'5.years. However, if the grower were to
consider the potential for fuel cost .o
Ancrease, he may add even more insulation. |
Foy example, 40-cent propane would show
a_savings of $1,622 yith 2.5 inches of
additional-polystyrene. Thus this
alternative: becomes economlically feasible.

-

&abie 14—-Estimated cos¢és and savings for alternative levels of insulation
. - X

-

Tnches | | Galloms of | G BCIOO | O iren | eaats for .
of poly-~ | R-value | propane lost served by add- adding  added
styrene per year . ing insulation insulation insulation
0 ~J 21 4,889.8 ' .
1.0 | 61 1,689.;:6; . .3,210.2 963. 06 ‘ ,759.74
1.5 8.1 1,295.2’." 3,606 .4 "1,081.32 1,012.99 E
S 2.0 1001 1,013.8 . " 3,886.0 1,165.80 1,266.24 q
2.5 ~| 12.1 844.8 4,055.0 1,216.50 f1,519.49.
- - 39 , | : -
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< 'EXAMPLE OF CUTTING COSTS BY SEALING $55.80 savings prodfceé* 77,000
- = CRACKS AROUND POULTRY HOUSE ‘DOORS AND for a grower who broijers per Year
wmmws OR SIDE CURTAINS e , i X )
.. Alr infiltrates at the ¥ate of,220 Example: A broiler growet has a 40 by ~
* cuble feet.per hour per foot of crack 308 foot broiler house- and produces
for a poorly fitted door with a wind 77,000 broilers per year, Assume he o
velocity of 15 miles per hour. A pogorly maintains an inside température of 85 F.
gizted _double-hung wood window is one the flrst week, 80 P. the gecond, 75°F. -
ch has a 3/32-ifich cratk and clear- _the third and 70°F. the re&i.lnder of
ance,.and a poorly fitted door is one the 8~week growing period is outside
which permits twice the infiltration [temperature for each of 5 flocks placed
_‘raté as a poorly fitted double-hung. wood 1n Jamuary, March, May, July and '
windoWw. Curtains, Wwindows, and dodrs in September are as shown in table~15.
& broiler house could fall :into the There is & 15-miles-per=hour wind an
poorly fitted door catEQOry..éj average of 8 hours per day. Finally,

assume he desires to ventllate :at.a rate
. . S : of 60 cubic feet' per minute per 1,000 .
5/ Adapted direetly from (15)... ) broilers the first week of production .
C ) and increage by 60 cubic feet per minute :
each week thereafters

-

.

The estimated rate of{infiltration is

equal to the ‘total of-all the perimeters

" ' ’ of the door and side curtains divided by

‘ * 2 and multiplied by infiltration rate of

220 cubic feet per 'hour per foot of eraek.

. . “The total.of the perimeters is divided by
: (“\\__ P . ‘ 2 since the air is adsumed' to enter
: through half the crapks and exhaust
. . ' throughbthe other half. Fbx this house
- , feet: (308 £t x 4) + (3 ft x 4) Q(lengths

. N

and heights of the siﬂb curtains) + (4
x 27 ft) (end doors). Thus the total -
infiltration is 148 790 cubic feet per
1Ehmn:. . ) F 3 .

’
-

LY

. L v, The fuel savings in the tablé are based
' ’ on the assumption ;that the infiltrated
. air subgtitutes’ for the required venti-
, lated air. Therefore, only the cubic
- 1 . feet of-alr in excess of the_requireg) -
- * ventilation is considered in estimating
. - . -heat loss. This assumption does mot’ - ..
“ . . . - imply that infiltration is-a good sub~
' - . . stitute for proper ventilation. )

\ . - ‘
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Table 1§~-Estiﬁatéﬂ fuel savings_froh properly sealing®

RRAE . .doofsﬂand windows T . ) ' ‘. :
f:l_':'.:i ._f_t . . . S . . . . ‘- ’ . B > . -\ . .
- i . - " - - - g [ . - - ‘\ L . * ' * w
. Month . .Outside temp.. | LP gas savings | ‘Dollar" . S,
L . (degrees-F.)'"™ (gallonslil -savings'1/ <
’ f\ -’ \-/ "Jamial'y 36 - e 68- . \ .$20040 . e
i mw — oMameh 4. &4 -.. .0 51 Lo Inde Y. L
; - ’ b oo | - 7 _ } - " P
SO ; May’ i 63 . 29 - 870 Lo
A Yo July AR L : : ir. 3.30 . .7
’ ; - * . s i ] ) X . e
f' . September 69 '{ 21 6.30 ,- - .
R v Total | ‘ 186 $55.80 o
v ;f Asguming LP gas cogts.BO cents per ‘gallon. vy
. Savings at Different LP Gas Prices ) 'y e ’
- . - Fi ) ¥
. -Ce.ﬁt:s'/gal 325¢ % 30¢ © ..35¢ 40¢ " e
. . - . L] . e
",_‘ . _\' ' ‘. - ‘ - > " *
g ., Angﬁai - . e i. ° ; fq‘JA
Lo Savings $46.50 $55/80 $65:10 §$74.40 L L g
" * KEEPING RECQRDS OF ENERGY USE g N
He have sfressed the importance of -:.céyning spec;al'facfors which may have
energy' congservation for the poultry in- affected energy use or production «hat .
' rdustry &nd have presented.a number of month such as weather and disease.

. energy conservation measures to save - o
. money. The following Energy Use Recorder Read electric, gas (propane o' natural
* and Energy Diary charts may help deter= - gas) and gasoline or diesel fuel meters .
. ' _mines how much energy is used in a parti- - monthly. In the absence of meters,
".* cular operation and identify when -and record amounts purchased on fuel bills.
: * where«dt ig used. . . Although these may not be on a monthly
. " ) . . basis,:they should still provide a basis
The fecorder I¥ designed to help racord _for estimating monthly. and annual energy
changes in bird numbers during the month use. Gasoline or diesel fuel use also

~the energy usage s related to' birds  .could be recorded as it is used in. '
on hand. It allows recording the energy vehicles, tractors, or eggines. This
yse by type of energy. The diary per- = data already may have bebn recorded for

ts the user to.record fue) and gasoline tax refund clainis.
electricity pyibgs and make notes con~ . on

a . -

- e 41
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¥ i w Energy EJsé Recorder .. '
R, ' ) ( : . S
3 T Year - Type of Poultry . ,
:_‘ ) 1 . . , . i - ‘ R . . -
ayr" Y : D : . - ‘ - . U . - *
T ‘ . Number P!O:;aii.ty &lqg:g:g I Number Electricity Gasoline - %1 ‘ YA
Date s . oén | o a u Date (kilowatt or -
. o ) . s haod | previous or sold hours) - diesel .| - . o
. ' ’ ) entry started (galloms)|( - - D)j( )
; Jan. » . ' - N
. - N R Y iE SN N
-‘i’-:},.";'. - - L1 -‘i""' ""““"'""‘"""':"' . ———— - - = - ha s T - T il T + "“"I""" . —r
,"‘.‘ ¥ i " -
. - it L]
> F‘_e].’;.‘ o
; y . Do
— . b ] - ; -7 .
s Mar. kY | I -
N - W N i
) *, . -
) - Y - ” . . i ’ - " »
Ll * . » - - ’
) : Apr. . —_— - A -
.' L ] * * - )
@ e - - "
* - S, . "
' y May L - p -
. . . ' ] .
T * : S ¢ .
. .
5 g ' ‘;w. ) =
*i" g ’ * i M { i
N Tt ; o . ' . .
. . June R i
oo ) . + N S .
. Maad S A
i -~ % ‘ .. , * . ‘; . . ) ! ’ R BE L . . ] .
Do - v : - - —
) \)‘ ‘ 42 -~ - & . ‘ | X . ,( . 43
EMC .+ ,: iSee footnoted at end of chart. - - ' . SN coe = T
R . L N T ;’,' . ! PR - ‘ .- . i b o . . e ) ' e ‘ﬂ""f
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. Energy Use Recorder. . g N
) L. Mor tality Number - Gasoline | 1/ . 1/
. DatP; Nm:zer . since ‘added Number Dat Ele{:fli‘ iclty or
et fiand -1 previous or: sold e h owatt | diesel | ‘ ,
entry started . ¢\ hours} " | (oa110ns)] ( } }
o~ July o +
- . 8 a -
L
. q’. ", LI
'ﬁ_\-’\-—':u—w——hr-—-—-—.—- ————— _— ‘- - . - - _ b L ‘_ B '
3 :.' L= " Aug- \'1 v - ( -
Ll - *
. Sept. W | ’
C s ’ ’ ..
-/ ’ ) -
Oct. 4 —
. . A
’ ; Y g 1 A
0 F L] +
‘v “4\‘ r L] . N
. ) NOVQ - ' h * - :
~ . - 1 ™~ -
' ‘ \ ‘ -
. - ) hd j — " - ¥ .‘..
) Dec. I - “‘\ . -
- ‘ ) ) 3 ~ “‘
. \ - \ 'Vb i = ' Li
N . :
natural. gas, proPane,‘ ®al, or other fuels. X




" Energy Diary

1

Yea}_ Type of poultry

~

=
. Noteé'\
Jdan. Prices paid for: ¢legal | -
-7, Blectricity _ - ¢/kWh LF gas )
Natural gas fr3x Gasoline/diesel :
- Coal - $/ton Fuel oil
Feb. Prices paid for: ' ¢/gal
* ‘Electrigity ¢/kWh  a=kP gas
*ow- - . Ndturdl gas. - fe % - Gasoline/Hiesel .
- Coal $/ton Fuel oil.
= : L
Mar. Pric‘es paid for: . ¢/gal | N
Electricity ¢/ kbih LP gas’ . .
Natural pas fr3x Gasoline/diesel
Coal $/ton Fuel oil _ v
. -;. ’
T April Prices paid for: ) . ¢/ gal !
’ Electricity ¢/kWh LP gas
Natural pas fr3x Gasol ine /diésel
Coal $/ton Fuel oil
May Prices paid for: ¢/gal
Electricity ' ¢f§i-lt1  LP gas
Natural ga frx Gasoline/diesel _~ °
Coal $/ton * Fuel oil .
. o ; -
‘-‘\ L}
June Prices paid for: ¢/gal '
< Electricity . ¢/kuh . LP pas - . .
~ Natural gas fri* Ggsoline/diesel .
Coal .- $/ton Fuel oi1 .-
vl B - . M
% 0 th L} * : .\ -
¢ theras - 46




ans

[

S

’ Enérgy Diaty &

Type of poultry

*“Or therms.

47

Year
- ,f’ ¢
) ’ Notes
. o July Prices pald for: ¢fgal
‘szs . Electricity ; ¢!5Hh LP gas
- < Natural gas * Gasoline/diesel
N, Ceal $/ton Fuel oil
'\\‘. -
Aug. Prices paid for. 'cfgal o
- Jiﬂﬁlectricity - ¢/kih LP- gas - - e
Natural gas frix Gasoline!diesel
- Coal . $/ton " Fuel oil
—} . L’-\
Sept, ‘Prices paid fér: T ¢fegal ’
. Electricity ¢/kWh LP gas - .
Natural gas frix Gasoline/diesel ) z
. Coal $/ton Fuel oil N .
JW g.
. Oct., Pricdes paid for: ¢/gal -
" Electricity ¢/ kWh .LP. gas ) - .
Natural gas Frix Gasoline/diesel : \’
Coal $/ton Fuel oil )
Nov. Prices paid for: : - ¢/gal .
i : Elédctricity ¢/ kWh LP gas v . ,
Natural gas frix Gasoline/diesel *
. - Coal $/ton Fuel oil
- 1} .
. Y
< Dee, Prices paid for: . ¢/gal »
. Electricity . ¢/kih LP gas
Natural gas frix Gasoline
Coal $/ton Fuel oil . .
o .




* In'the absence of a separate electric

.” meter for the poulfry operation, an

owner may be able to estimate the
“annual ndmber of kilowatt-hours used

74w his home by using the estimated

apﬁliance.kilowatt-howt usage rates 1in
table 16. Divide the estimated annual
household electricity usage by 12 to
get.a_monthly estimate. This value
can be entered in the energy record
“and ‘subtracted from thg total elec~

- gricity use to estimatd* poultry elec-.
triciuy use each month, .

-
¥

e

’ L3

Another way to figure electricial use
for the poultry operation is to’

the energy estimator schedules v ich
follow. Energy use estimator work-
sheet 1 1s a schedule of the hours of
use for various electric motors and
electric 1ights. on the farm. Energy

.use estimator worksheet 2 1s a chart

to assist in estimating the kilowatt-
hours used: in the po@itry operation.
Converslon factors used in the second
column can be obtained frédm table 9
on page 44,
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.. Table 16--fstimated annual energy requh‘pﬁents of electric household applignces 1/ . L
. * —— 3 . . . . .
- Est. kb 1/ /- o Ests kih 1/
o . . comsumed ) e . consemed” . * .
S - . . annually < - . - annually
- + . ) . 1
.+ .FOOD PREPARATION o COMFORT «CONDITIONING . )
¢, Blenden ' 15 - Air gleaver N S 216 .
“wwu Brodler- .. T . L . 100. , Alr conditioner (room) ° "~ ° -~ 860 ~2f
>+ Carving knife . L. 8 Bed cdvering 147 ’. *
.. - Coffee maker ) 106 Dehumidi fier - ° . N L
: ., - Deep er . . 83 ‘Fan (attic) - -, 291 . L.,
' Dishwasher - 363 Fan (circulating) ; 43 .
:: ~ Egg &ooker 14 ) Fan (rollaway) A 138 -
.F:. Peying pan .' . 186 Fan (windo) . * , 170
- - Hot plate . %0 Heater (portable) 176
<. Mixer _ T <13 ‘Heating pad N 1
-Oven, Microwave (only) 190 Humidifier - 163
- *, Rarige : ! -
k‘ with oven 1,175 . 'HOME ENTERTAINMENT - - ,
+ with self-tleaning oven 1,205 . - . .
-~ Bpaster 205 Rddio N « BB
Sandwich grill . . 33 _Radio/record player’ 109
1;.‘oaal:er . \ . 39 _ Television N - ) . .
Trash compactor A7 50 . black & white’ - .
Waffle iron ’ . 22 tube type W, ’ 350 o
Waste disposer: . 30 ‘solid state - , ° .Y 120 Lo
L . - color ’ L ’
, I»iaon 'PRESERVATION ‘ " tube type . * 660
A solid state 4 o 440
. ° Freezer.(15 £r3) 1,195 P .7 . ’
Freezer (frostless 15 fl:3) 1,761 HOUSEWARES B ‘
. ‘Refrigerator {12 ft3) . 728 L. - . .
Kéfrigerator (frostless 12" ft3) 1,217 Clock . o, ) \
Refrigeratorfl-‘reezer (14 £¢3) 1,137 Floot pol'isher . -15
. * (Prostless 14 ft3) 1,829 . Sewing machine <« *° 11
. a ; ) Vacuum cléaner 46
. -LAUNDRY 7 L , . ' .
- .v ' . [ X
Y uiol:hes Aryer N '\993 : = .
. Iron (hand) . 144 . ' -
) Washing machine (automatic) 103 ) ‘ o
' - | Washing.machine (nonautomatic) 76 : )
' Water heater - - 4,811 .
lf Nhen wsing these figures for projections, such faceors as l:he size of the specific )
) appliance, thé geographic area of ugse, and individuval usage should be considered.
2.’ Based o 1,000 hours of Operati.on per year, This figure will vary widely depending

| on area and specific size of unit. LT

. : o & .

¢ Source: Electric Energy Associdrion, 90 Park Ave., New York, N.Y. &0’16. -

- - . . . " : . - ' *
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Energy Use Estimator--Worksheet 1° . R - .
NS P ’ . s . . ¥ o« aw ..
g . ' Average nuimber.of hours by month for various equipment operations daily
‘ Type 057\ . - = — ; -
; * equipment J F M " A M J J A s | .0 N D Total
™ N A » h' - -
‘Mechanical feeder ' R i :
. . * L - v 4 i ] 3
“Peéed auger = = . v, ’ ‘
"Automatic waterer _ v |- . - s "
, . K ; 4
Egg collector - ro ) . ' ) o <
gg » . L] < * i _l=w_ -
Manure removal equipment | ] . . ’ . )
@ yater pump a '’ o . .o /,J- 1\
) , ' ) A - 1.7 . \vé \ -
Ventilation fans ' ! -
- - N - 9 . . Z L M L ".h{ v ." J - [
Lighting : : .

— .y
a - - * ' L v |
4 * " » - . - L - ¥
* { 9 74 - : ]
? Er - :
- L] I - . N L) ‘-‘ ‘ , . -
T - - r
« ~. & 4 ."m PR )
! Ty 5 T T
. ¢ * B , 4 . - N .
N ’ - - . -1 -
Lt ~ © - - [ -
T - ¥ -
. . EY
» . - " I ] . ) . - - .
- * N - . * .
= L3 * I3
% . + A }' .
) ’ -~ v . i ‘ * L +~ T ry -
. . ’ ' - - g
'} - 5 “i .
L . . — T . - E N ,-
v e S - #‘ . F
N A ¥ N
N » - L] 30 BN N -~ 2
k= 7 ’ ~ N I [ 0 T,
ro- 4 A o §
A - | ;4 = M M A K
- -t “ o o’ - .
> . - N 2 i I - -~ :
= N - 0y ] " - — = N - -.
.
L3 - - - - . "l -
* ’ - s ¢ 11 * . o L
. L L - * ¥
) —
T (S, - . N g—‘ * - N R " B '
“ERIC - v -
‘.- K ) 50 * s ) . °
Y Tt ' . .

. b - -
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.Procedur; for completing Energy Use'Estfmator‘Worksheet 2:

L]

r ¥ . 2 )
Energy Use‘Estimator--WorksHeet 2 * .
Flectricity used’ during the month of 19 ’ "
. ° (1) (2) (3) @ "
No. ° Kilowatts Hours >
"I'ype of Equipment | ofs per hour of Killgw:;t_
. each . of use use u .
Mechanical feeder - . .
, :
- ””Feeé“auger - - * o e .
" Automatic waterer . . o .
. Egg collector ) ‘ fTi\ ) '
._. * . k ) * . . i : ’ -
Manyge removal . ‘ :
equipment . ‘ ’ T
. * h i *
Watexr pump q v . T
F a ~ * : ’ \ e L]
- Ventilation .
Lighting 1/ . & ' " .
N =00 -
. - ! ‘ N .
Total . . )
1/ ‘Enter Vatts per bulb times 0.001 in columm 2. . , ‘

“
L1
N

1. Enter the number of each type of equipment in columm 1.

. . L - A . N .
2+ Selelt the correct kilowatt-hours of ufe conversion factor for that size
of motor and enter it in column 2.

L]

‘See kWh conversion factors on paée

*»

[KC Lt .

wll Toxt Provided by ERIC

- . &
3. Enter hours of use from Energy Use Estimatog‘Wor €€t 1 in column 3. )
4, ‘Multiply columns 1, 2, and 3 together and enter the result in column 4
(kWh per month). . . .
5,

Add totals in colpmn 4 Ffor the estimated monthly electrical usage for the
poultry operation. .

, 43
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BTU ACCOUNTING

The producer can convért the quantities

of different types of fuel used on his
farm to a common measure, the Btu of
energy-used with the aid of the con-
vefsi%p factors in the tabulation °

below. The producetr pay find this ' palcula%ions follow: IR y
measure useful when comparing total - *» ) 7
_ energy use from year to’year or month » A, .
to month or when comparing alternative . o Py
equipment .or practices in tarms of — o
4,000 gallons,propane x 92,000 Btu/gal. = 368,000,000
' 500 gallons reg. gasoline x 134,000 Btu/gal = 62,000,000 ¢
. 25,000 kWh x 3,412 Btu/kwh = 85,300,000 , s
. Total Btu 5l§,300,900—* .
¢ . :
- Btu Conversion Factors //"F\ s
Gasoline {(regular)- . . 6.12 1b/gal 124,000 Btu/galg
Diesel fuel (no. 2) , ) -~ 7.07 1b/gal 140,000 Btu/gal -
Propane ‘s S e 4.25 1b/gal 92,000 Btu/gal
Natural gas ‘ 4 . . 1,067.5 Btufgal .
Natural gas ' 100,000 Btu/therm -
Fuel o0il (no.- 2) 7.2,1b/gal 138,500 Btu/gal _
Coal {(anthracite) ’ g " 25,894,000 Btu/ton
Coal (high-volatile bituminous) ~ 23,734,000 Btu/ton
Coal- (lignite) "13,894,000, Btu/ton
Electricity ' » ¢ ~ 3,412 Btu/kWh
‘ a - LY
* ) '.;
- ‘L N o *
* * ‘
- i . -
’ Jo
o . . 2 Sources: .Eanvironmental Engineering
P! . Zf Analysis and Practice, Burgess H,
N ’ Jennings, iInternational Textbook Com-

B

, energy ufje where more than one type
of fuel iis involved. For example, if
one used 4,000 galloms of propane,
500 galyons of regular gasoline, and
25,000 kilowatt hours of elettricity
last yepr, the total energy use. in Btu
would be-515.3-million Btu. The"

pany, Scranton, PA, 19?0:@§d Tractors
and Their Power Units, by Barger,’
Liljedahl, Carleton and.McKibbon, 2nd
ed., Wiley and Sons, N.Y., 1963. .
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