


R 4 .| DOCUMENT RESUSE . g/
. . v ' . * . ~ .

N . - i N . /
ED-168 896 . - . - - o - SE 027 S46/.
- - e . I . . . . .S i
‘AUTHOR - Vanm Arsdall, Roy N.  ° ' /o
TITLE . A.-Guide to Bnergy Sav1ngs - For the leestock
' Producer. ‘ o
INSTITUTION 5 Department of Agrlculture, Hashlngton, D oCoj Federalf
' ... " Energy Adninistratlon, iashlngton, DeCe
_ PUB DATB : Jun 77 g
NOTE . =7 98p.; For related documents, see SB 027 544-549

AVAILABLB FROH office of Communication, Publ;cataons Division, . S.
,,Dept. of Agriculture, Washington, D.C. 20250 (alngle
'*coples free uh11e supply lasts)

' EDRS PRICE . MF01/PCO4 _Plus | Postage.-

DESCRIPTORS . *Agricultural’ Production; *Agrlculture, Conservation

.. . .~ « .. _ Education; Bnergy,.*Bnergy Conservatlon,,*Farmers.
o L ?;Instructlonal uaterlals"*leestock-fPostsecondary
v o ‘v*Bducatlon . : f

ABSTRACT'“Y' < ' : : PR e
Ces  This booklet glves a brief Q;erv1ev of energy use in .

livestock production and gives examples of . cuttlng costs of-field .i’a'
- equipment use, grlndlng and .preparing feed, managlng range and herd,;
ventilating an{l heating, lighting,. drying grain; and irrigating Ulth
gprinklers. Recordkeeplng and estlmatlng energy use is also . .

discussed. (BB) R 4
) L o/ .
S : . / b I ¢
= - S b " g\ /‘ ' . !
- \ 4 - !
- e R b -
. . ] . \ 4 v
2 , A . /
‘.7 .‘w‘ K ‘I “v,' . »
B _ \ B .?_'. -
v : \ 2 : !
; k //
° \ /"’ 1 A :
. / '
7 ")El! /
; ~
i ' .
/’/ L ¢ *
/" i
// ' "
N } / ' i
i
. /
/
; /- ’
A L e R

“" _‘ LT NP . : : R -




-
'S

ONE PART.OF A SEIIES OF PUBLICAT]ONS ON
"ENERGY AND U.S. AGRICULTURE \ ‘

This guidebook-was prepared by Roy N.
Van Arsdall, Meat Animals Program Area,*
Commodity Economics Division, Economic-
Research Service, U.S. Department of .
Agriculture. H.'C. Gilliam, C. C. > ~
Boykin, C. K."Gee, J. E. Trierweiler,
and A. J. Baker" assisted in the * . _
preparation. It was prepared under the
'supervision of George B. Rogers, Energy
Coordinator Commodity- Economics Divi-
sion, and “Earle E. Gavett, Energy .-
Coordinator, National Economic Analysis
Division, Economic Research Service;
"and - ‘Robert C. Marlay, Technical Project
Officer, Federal Energy. Administration.

Other publications-in this series are
A Guide to Energy Savings for the
Poultry Producer, A Guide to Energy
~*Savings for the Vegetable Producer, A

YGuide to Energy Savings for the Orchard |
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Grower, A Guide to. Energy Savings for
the Field Crops Producer, ahd A Guide
to Energy Savings for..the Dairy Farmer.

]
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.While the supply lasts single copies
are available frqm* N

Office of Communication
. < Publicaticns Diviéionf
- U.S. Departmenﬁﬁof Agri
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‘This guide has® been reviewed by the

_ organizations and individuals ‘1listed

below.* - .

Organizations: American Farm Bureau
Federation, American National Cattle-
men's Association American Sheep
‘Producers Council, Inc., National
Council of Farmer Cooperatives

" National Grange, National Livestock-
Feeders Association, and the National
Pork Producers Council..

2 . ;

Individuals. Joe L. Koon Auburn

University; Charlie G. Coble and Waﬁhe///

.

‘Le Pori, Texas A & M University, John - %u

W. Glover, R. E. SneedﬂJand L. Bynum -
Driggers, North Carolina State Univer-
“sity; H. 8. Aitman, R. G. Yech, Hoyle.
Puckett, 0. U. Bay, and Dixon Hubbard,
U.s. Department of Agriculture._' "f
The contributions of State and Federal
Extension and. research personnel -to
this ‘guidebook in the form of research
bulletins, Extension publications,
notes, and conversations have been
extremely helpful: Data 'and assistance
from Professors J. A. Weber and D. A,

“Hunt of the University of Illinois

.are a1so greatly appreciated

* Listing does . not imply official
‘action. to endorse the report or

complete agreement with,it32g§ntents.
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- The - Natign s 2% million farms consume - 40— . . - .
6.3 billion gallons of Basolfne and - L . . — 500
:dlesel fuel,*some 167 billion cubic : ’
feet of natural gas, 1,5 bilifon gal—
lona of LP (1iquified petroleum) gas,:
and 32.3 bil;ion kilowatt-hours of
‘electricity'inva typical year. - 30 —

-While amoanting to only 3 percent of -
- all the energy. used in the country, v
'‘the energy required to keep our f

" in operation is a vital and iqpreggzng—
‘1y expensive resource. The cost of
energy has nearly doubled -in, the last - |
‘10 years. The largest part of- the , °
increase has taken place in the last
3 years a one., § ‘

~— 400 .

.= 300
20 —

Percen’t of total

—200

«

A

s,mg Jo suorfjiay u KSJ;)ug

?armers are coping with higheg costs ) 10 —
for energy in the 'same way they deal S
- with other. problems that arise. They =~ <
are adjusting operations to ‘get the o
last' drop. of value out of a gallon of
* fuel, to wring more work ogt of a L
: kilowatt-hour of electricity. ' 0=

— 100

7/
Gasoline Fuel Qil
© . 3.7bil. gals. -» -300 mil. gals.

7 MM I I s

Beyond the need to save money, farmers . W
may well ask-why they should be ex- Diesel Fuel > |+ Electricity
. pécted to be-more conscientious about 2.6bil. gﬂs a |- ~ 32 bil. kWh
. conserving ienergy; cost-consciousness ‘ __ Natural Gas . L.P. Gas -
~ 1s built 4nto any successful farm ” 167 bil. cubic ft. 1.5.bil. gals. .
) _operation. But farmers, like the rest anurel ENERGY USED IN AGRlCULTURE (1974)
..of -the Nation, are being forced by . Co :
~.global efiergy. problems to reassess - . o -} I o //,
.. thedr use of fossil,fiels. The entiré SR R
Nation is befng made increasingly aware
-of the severe limits of what was once’ , . .
“thought of as a limitless resource. "y, S _ Lo,
- For all,to prosper, all must conserve, Lo f [
no matter hpw great the individual oL :
‘fpriority\of use. o , o : e v
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‘This guidebook contains a wide~ spectrum : 40 — — 800
"of ideas for operators of many sizes . =~ . '
and types of farms, operators whose
. conception of energy conse\rvation may 7 - 700
vary.- The ideas range from greater - = o . / .
attention to daily details to sub- | 30— 0 T % — 600 -
stantial added investments in facilities. Z @ = = .= S '// o me
. and "equipment. Not all the ideas will ] . ] % ' ',-;5 |
yield large gollar savings. Today. ey : ///-.__500‘92 :
energy conservation may seem secondary ;g- - ' / g
to other considerations because energy 2 / g
{ ‘costs remain a small fraction of total £ ' %7‘400 5
“costs. Tomorrow, as. available quantities . - / X 7
of energy become restricted, producers -8 a %~_,300. e
 will have tocadopt energy conservation s - % o
measures irredpective of cost. E : / RS-
- & y i‘: . / —200 [
‘This effort is to help farmers to use & 77,
energy resources even more prudently L : ' L % ]
in the future. AT . , . ' 'g - ?— 100
- . ’ . Cultural .| | . Energy. Ve
L ' v L ' . ., 0 ﬁratliogts |- o “l:nvesteld m
Y : : . - till, plant, ’ chemicals:
. - S ’ ; : cult?vate. : 1. fertilizers, -/
A < ~ : appllcations. : ’ A pesttcxdes,,
S o ‘ . : : -, © harvest herbicides, *
Coe . ' . /.. . Transportatlon 1 ) fungnc:des
LS \ hauling, pickup |- /| Miscellanequs "
. 1 T . trucks, some auto | -| frost protection,
} oo . - . e . electric. overhead
R S R ot o™ lrrigation - |- ‘other /. &
ST ’ o ¥y " Crop drying / '
‘ - o . S leestock dalry. poultry / ' ‘-‘f,,;.;.
.~ - : . - Figure 2. ENERGY USED IN AGRICULT] l§E PLUS/
N~ v  FERTILIZER AND CHEMICALS, (1974)
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Table 1--Energy 1'1§ed 1n.U.S, agricdlture, by comodity, 1974 1/ | ‘ | : :

[

,Ipvgn- Gago- Fuel | ‘1P ‘,, Natural | Elec- | Invested | Total Energy .
tory 2/ | line | Diesel | oil’ gas gas tricity | energy 3/ | energy 4/| per head .
thadf:. | gal) | (@l | f(gal) | (gal) | . (£t3) (kih) | (Btw) (Btu) (Btu)

-Commodity .

o T 'C“Tﬁhousands L ‘Th'o'usa‘nds‘ , *\: . Millions

o ‘Blefi', "\'"Q,lf‘ o | R , -‘ P I | ‘ . .
~ Cows b calves® [44,537 . 314,160 - 175,500 1 346 o vb6,09 1,484
©Peedlots - |23,93 76,675 : 86,362 S 0 L@ T 15,585 1,069

A

"
i

Billions - |Thousands -

“ 0N '29.77} C 50,88 0 | 2,001 S TN UL I 1 '
@ l"-&‘ . " Ve
5 " M'.-" o . . . ) ‘.‘

o : e
fogs =~ ;
i "o _f",
2

Coa
“w
v

- shep 0 Loy WG 2 6 IR ) BN

I o f

s b ST NG s L0 38 s

) b A?:‘Vf
Other vestiE Mg 481 BA UL G5 60 SN
el , A “f i o . . s o K .
L?% "_’4/ . .:xv“i‘ FIEN R ) . ' ' . ' . '
o ol Bvestock | 817,365 v 352,416 8,87 3,885 4625 10,028 - 24,21 ¥
. . [ N \ ) AR ' ‘. : N ' . N ()

y g’trot-aldcrops;g”{ | s963! 2,881 276 42,286,599 195,132 1,148,657 199,500 22,060 - 7Ti65T 1,789,930 5,255 ¢/
b g e P e e : $ : : R
R L U R TR ‘ Lo .‘ : Yoo

¥ tothl agrieafrurd -%698,6&1‘»»20,.‘638,95\/5 WM LAELHD 1615 RO TsE\ 2

. ‘-;%,J- 3\‘} SRR .f"-' o : . ' ‘ ) L .
\ - "1/~ Data include’al} energy used ditectly on the farn for ctop and 1ivestock production purposest-field operations,
0 it {rrigation, crop drying, nechanized feeding, space heating, farm Business auto-use, etc. Nunbérs mady not add up to

rounding., .

g totals du e _ - o o :
U] HaryBked screage except For planted acreage in the folloving: rice, rye, winter wheat, springghheat, oats, barley,
4R Gotton, soybeans, peanuts, flaxseed, dry edible beans, dry edible peas, sugar beets, and sweet potatoes.. . |
"2 @ -, 3f lnvested energy licludes the ‘tnergy required to nanufacture. fertilizers and pesticides ({ncluding carrier solution). -
Sk b Other livestock energy use includes some energy derived from coal. o - .

.5/ Thousand acres. . ' B C - L
s 6/ 1,000 Beu per acre,

FR ’ ' )

. ' - M '
1 ' :
[N s L Lo L g . ' ' o1 o ! ‘
. Tt B ' v . . ' .
. . r : . ' . . . .
. . . . .
. . . : ) . . t '
' ' i .
. '
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‘Livestock production activities con- The relative importance of "the_various
. sumed about 133 trillion Britigh . forms of energy used also variés by
thermal units in 1974--beef cattle kind of .1ivestock (table 3). Producers
~about 92 trillion, hogs about 37 *  with stocker, cattle, sheep, and exten- °
- trillion, and sheep about 4 trillion " sive” cow-calf enterprises rely heavily
British thermal un{ts. (One British . on gasoline for trucks used in feed
thermal unit is the heat required. to. distribution and- checking of the
raise the temgerature of 1 pound of animals.” Diesel fuel for tractors is
water from 62°F. to 63°F.) This of moderate»importance in most
energy was used chiefly for 1ighting, ' opera;ions. It is used chiefly for
feed processigg and distribution, . feed distribution and general chore §
providing water, assembly or handling work with the more extensive enter-
livestock, space heating, ventilation, prises and for feed processing and
water heating, general farm travel, distribution and manure handling .with
and farm automobile use. . AU ‘the more intensive-enterprises. Heavy
' N use is made of electricity and LP or
Some types of livestock use more energy =~ natural gas only in intensive enter-
‘for a particular operation than others prises such as hog production and -
(table 2j. A cattle feeding, especially where heat

and ventilation must be supplied.

+
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Table 2--Percentage of livestock energy use, by operation, l974 i . L
. - - Beefy * Beef | Sheep | | Hogs - | legs S
Operation " cov-calf stock . Beef ad | farrowed | feeder plg | Hops
‘ . operation opetat ion feedlot' | lambs to finish' prqducﬁion feed]ot
{ .
1 k ‘Percent :
dgt .| 08 AR Sk 0% . 0 I YT
* Feed processing and | - L ‘ o
distribution | 46,00 A X TR (8 /A T R I /N YR
o Waste handlig | | LIl Ls 89 a0 om0 1Lk - i
. Hater suply |, 140 0% - 18009 6l 6,63 . 12,10 ¢
dssemblyhandling | LS A6 B 1 L ¥ BN 0.13
Space heat 1Y, B 0,06 A 16,19 co18 e
lentilation | T e e e e ] RN I NN
© Vater heating ’ — e I I AR X 042, 039
Ceneral farm travel | 2547 4524 1889 v 5B 3065 18,93 686
Farn automobiles | « 13,02 2398 9,65 18,33 16,92 . 1046 130
Other . W Ll - 0582 BRI T 1 O A
Total . 1 100,00 10000 .- 100.00 10000 -100.00 - 100,00 100,00

I Pércentages based on 11 fuels and electricity converted Into Btu equivalenfs.

3 [ 0
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' SAVING ENERGY IN LIVESTOCK OPERATIONS

'Buergi'-savin , 1deas for typical live-
"stock operagions are offered in this .
.- guide, . Fay management specialists
estimate that livestock: producers may
save 10 y% 20 percent of the energy .

used noy by working at energy conser- .

vatio

Slll!ﬂlNGiAlﬂ)lmﬂNGiFDHJ)EQIHPDDHNT

O e
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The saving of fuel begins even before .
jou start .your’ tractor, ‘truck, ‘or car.
A'Consider the following tips.

1. Check tank .1ines, . fuel pump, and
8arburetor for’ leaks

2.
- especially ‘in winter condensation may

form and’ the watered gas 'may keep ‘the,
éngine from running properly

3. Lock the fuel pump when it is

- unattended 4 .

: 4i Check the isage against the bill
‘5. Don't overfill' leave room for .

expansion. IR

| 6. Maintain dispensing records by
vehicle and by task performed to help
- to identify excessive usage.

~ 7. Check storage tank for leaks, check
valve packings, and check for. seepage
at discharge nozzle.

~8. Shade or paint the storage tank
- white to reduce evaporation.

Don' t let the tank stand empty, o

_ rather than let it idle. ( _ o
the (tractor engine idle for 10 minutes -
a day, that comes .to 61 hours a year,

1.

OPERATION

\

Avoid’ excessive warmups in winter
Idling can consume 15 to 20 percent of .

_the fuel used

2. Always turn off the tractor engine.
If you let .

Sixty-one hours of idling of a 75—
horsepower diesel. ‘tractor wi11 ‘use

;-about 30 gallons of fuel.

'3.- Don t leave the choke out

4. Let’ out the clutch slowly, quick-

_starts waste fuel. and are hard on

ﬁ'equipment

5.

-

Run tractors 'in’ the - proper gear
for the load and condition. Improper
shifting and use of the wrong gear can
result in a 5-percent greater fuel use.

6. Be sure that the thermostat works

‘ properly
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f»MAINTENANCE o B PLANNING .

'»;1. Check the ignition. Omne fouled If you are planning to purchase a new
spark plug or one ‘stuck valve lifter . ‘tractor or truck, consider the purchase -
can cause a loss of 10 to 15 percent vs of .a diesel unit% Diesel units can ‘
of the fuel used in a vehicle,,. - reduce fuel usage by 25 percent.or more.

= If you are planning the purchase of a
_2. Check carburetionn + Too' rich a ' new car or pickup, consider radial
mixture of fuel wastes it, and i.b tires. They provide 15. to 20 percent~
.lean a mixture prompts fuel—consuming . better fuel economy -

chorrective ‘measures. o
. e _',:m o

Tractors with a11 gear power trans—

30 Regularly schedule tuneups, a 10- - ‘missions are 25 percent more efficient
- percent.‘savings-in fuel usage may be on fuel than hydraulic drives even at
'realized S . . %y reduced engine speed and part lodd as

g ' ' well as-at full load according to
'"4.- Keep the tractor tires and those _ University of Nebraska tests. This
.on other implements properly inflated.. -consideratign partly offsets the

. greater bonJenience of a hydrostatic
* 5, Lubricate properly Dry bearings- R transmission. Ty
will increase fuel consumption and - v ’ o

“‘accelerate wear. - - o Planning and'sometimes:redesign of

o e facilities can often save fuel. For

' ‘ ' example, it saves time to use fence

line bunks for feeding rather than .
having bunks in the feedlot. Even

) + more important, the tractor hauling

. ' . B ‘the feed wagon will not use as much
Y power on a good surface as it would

ingide the feedlot and~Wtll not idle

while gates are opened agd closed.
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SELEC‘I'ING AND USING FIELD EQUIPMENT

" EXAMPLE OF ENERGY SAVINGS THROUGH ¥ . $15.40 in'epergy ' by repldcing’an
‘ MAINTAINING PROPER ENGINE TEMPERATURE - saved in 40 hours .. inoperative . -
' . o thermostat )
N . . R : . ¢ L.
Be su}e the thermostat is functioning Calculations
properly so the engine warms up quick-.
. ly, especially in winter. Fuel con- Faulty thermostat
- sumption increases by approximately 25 ¢
" percent when the engine is operating =~ .7 gal/hr x 40 hr = 28 gal . ;o
" at 100°F instead of 180°F 1/ : 28 gal x §. 55/ga1 ="$15.40 savings on
. _ ~_energy - ' S
" If the thermostat on your tractor is o . T ' A
"stuck open. during the winter, your - n L ‘ ’ o
" ‘tractor may operate at 100°F or less ‘ Savings at Various Gasoline Prices
< . 10 matter how long you use it. Assuming '
the tractor is used 40 hours during = Cents/gal 50¢ ‘55¢ 60¢ 65¢ -
" the '3 .coldest months of the year, you g
could save 28 gallons of gasoline by Annual - $14.00 $15. 40 $16.80 $18 20
having a properly functioning thermo- savings
stat. o K ;
B : - -‘Nonenergy Costs: Installation of a.
Engine operating - Gallons of fuel - new thermostat could cost $15 to $30.
temperature OF consumed pér hour . Thus, costs just- about offset the
‘ : o value of fuel saved. Individually,
100 : : 3.5 use of a proper thermostat will not "
140 : 3.2 .. affect income much if any.. In total,
160 : ' 2.9 it could mean several million ﬁallons
180 .2.8 . difference in fuel use.
y -
1/ Berge, D. I., Tips on Energy oA
. Savings for Wisconsin ‘Farmers;" News- \)~/ ,

letter of the Dept. of Agr. Eng. N
- Univ. of Wisconsin, Madison, Dec.. 1973
p. 3.

-
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B mncrmc AND USING FIELD EQUIPMENT

- ‘. 3 13
. . .

4 EXAMPLE OF a«r%:i%mmcsququ © $56.25 in energy ' 125-horsepower
MATCHINQ TRACTOR-SIZE TO LOAD . .-~ ‘saved per year by -~ tractor for, 100
o S S .using a.75-horse- . hours - o,

‘ B . _ - power rather than:, T
. 7 L ’ e . ) . -

l:.U%ing a larger tractor than, necessary - ' CalculatiOns . )
for.a job wastes fuel. It takes more ..~ o ' "
horsepower and more fuel just for the 100 hr x average 1 25 gal/hr 125'ga1v\

rger tractor t6- move its own weight (Zs‘gal x 45¢/gal “$56 25 .. ..“ C

'’ over a field.+ Also, engines may have - _ " o
to be operated at "gtandard" speed to Ty - ' -, T

. generate the necessary ‘revolutions per. Savings at Various,Diesel Fuei PriCes
‘minute for power take off operé@ions’ - - e
even if the extra power is not needed. Cents/gal 40¢ 45¢ 7 Sﬁc ' ’55¢ '

_That wastes “fuel.” .. . LI ./};

;1

.

; oo ' L ’Anngal $50 00 $56 25 $62 50 $68’75
- Suppose that you have a job such ‘ag - savings _ . -
8preading ‘manure. It takes 100 héurs. ~ . . ' f'v . Co
.a year. . .A 75-ho;sepower tractor would ‘ ‘ - s
_ do the job, but you.use a L25-horse-- ‘. o~ :
’ pOWer’Eractqt availaple: from the . ”‘{_' o U - : o et .
complement of field-crop machinery.. ‘_;$'=T; o ‘ : o L
It will take 24 horsepower to roll.the . = = . ' . - W o
/ ?5-horsépower: tractor at’ 6 miles per. W T R o
~hour over a fair surfacej _the 125« N LT ot NZe T
horsepower tractor will - use 34 horse-- o N w 7 S R
.. power just.to roll its own Weight——lo I L. ég S
horsepower more than the smaller trac—. - ' . " s T o0 e
. tor. Rolling the extra weight and . o~ - T oL
. operating the bigger engine will take T S °
- 1.0 to 1.5 more gallens:.of fuel per, R S
- hour depending upon the €ngine speeds. e ¢ S
This could mean $50 or more a year. . o CN S
T _ . 4




L -t - .

sn.nc"rmakno-usmd’mommmr o

EXAMPLE OF ENERGY SAVINGS THROUGH : ;f_‘1$605 00 in energy ' a 75 horsepower

by

v

' CHOICE OF TRACTOR FUELS oo } - saved per year e gasoline tractor R
o _ oo using a 75-horse- - operating 500 hours
‘~"]; . . T ‘ . N power diesel versys_ at 50-horsepower ’ }
e T e SR <, oubput’ ST
. . . . ,‘ '.‘k". B : ] , ] ‘ Ty . ‘
y ‘Every farmer and rancher’ should be BT Calculations - , Lo '
- familiar with. the effigiency of diesel o : BRI ’
. .and gasoline tractor fuels. Most . 75‘hP gasoline tractor.:. rage iQ hp }
) tractors now manufacturedﬁ even many - *foutput at full engine speed.):
thersmaller—sized units, use diesel “ 500Lhr x 5. 35 gal/hr -2} 675 gal of
el but a rather wide selectdion of gasoline T Y _
ﬁ“’b§soline—powered tractors’are availahle. & i ; ‘ B -? B '“";f;j”
S e N ' 75-hp diesel tactor: - Average 50 hp ) ;:'1
'.A.r ule of thumb is that given the _+"*butput at Full engine speed *. ‘i 7 .
P hor_gﬁower (hP) and running ¢ime, -a; . \ 500 hr x 3.85 gal/hr =1 925 gallof Comn
- diesel tractor will use 0.7 &s many . rdlesel - - S
. gallons of fuel as a gasoline tractor. .. | .. o, Z,»' RN
. Not only are there differences it fuel . . . : e A T
- requirements-for a'given power, output, . FuelcCosts at Variqus Prices perjtﬁllon .
" -but ; there are ‘also differences .in the‘ . v ‘ - FAE o
1‘c0st and relative availability of the Ce Diesélfﬁﬁ} S S oy
odifferent kinds of fuels. - All -advahe | : / ? N S
" tages point towarz the . d,iesel—pow_e(r‘e \ “-.~ Ce““ gal 40¢ '45° ., 3¢ 55° SRR
) tractors. . Co,ow .‘ , o -Fuel cost for $77o $866 25 $962 50 $1,058. 75-

.3@?\§;,,

e S o "500_ hours ,'.'-, . N R
4_You may aVe a mikture of tractors 1( 01325381) -0 o J_"
. with respect to kind of fuel.- It may ,“ L , E' 1i o S
_'be’ more economical té continue using’ asoline - o
. your present tractors for awhile, but, ';«£ents/ga1 .soc .:;-55¢4 . 60@’ 65¢‘.'
‘when it is time to trade foy newer S :- & "
_:,'mach’ines, you., shOU]_d give strong T Fuel cost $1¢337 50 $1 471 25 $1 605‘ $1 738 75
" cogsideration to moving toward diesel _ '\§°T 500.' a S Lo
' . . ours - ° - L L
for: a11 tractors.“;;_ fﬁb S : "*'ﬁ (2675gal) e T
) e “ P’ E s e . . 1 . .
A 75—horsep wer diesel tractor'which e # _.% TN éi- - 2 by
is uséd 500 hours a year and opera, es ’Nonenergy Costs: Manufacturers do «not 7]
T at an average output of 50 horsepower - oﬁfer many new gasoline tractors. -Most .

" will use about 1,925 gallons’ of diesel -are diesel's. Where hoth are ava.ilable sl
fuel per year. -The same size gasoline *{ in.a given. size, the diesel unit will i

" tractor operating under the same - . f Usuallz\;e higher priced,.»You wi11
conditions -will use about, 2, 675gallons “;have to“figufe whether tHe fuel-
‘of fuel annu&lly. The difference in economies of:the diesel tractor offset .
tal fuel cost on an annual ;basis an'~ its higher annual overhead cost. The .
subs? ntial depending upon the rice gasoline ‘tractor will only ‘be the least
Yo gasoline and diesel fuel. If jou = costly if ft 1s uvsed 1ittle. s :; .-
MOw pay 45: cents.a gallon for dies 1 - N Kot o N R
fuel,. and 55 cents forrgasoline, . S ; . - .
yearly fuel bill- would be '§866 for » Y - : I N ;
die7F1 or $1 471 for. gasoline. S I Vg ' R o ,&‘ oy '_? DA
. ~ e N g
(I - . o N . E ' . e . _f'_ :
’ ‘ - . v\ =
) . ! f ’d‘ R 'J_ Y ¥ o ot
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. EXAMPLE OF ENERGY" SAVINGS THRQUGH { © o $8.10 in’_'_ énergy = . saved per year
~ ' BETTER, MANAGEMENT OF FARM® GAIEB T T for the enterprice
_‘.\ . N | ',f ] . | . . . » ) | . o . o
, \\ . » - \V'. . - l‘, ....‘._‘ .)a. - ' . ; . . ,‘j,'d
TN ¢ LR I P
' On the average, ‘a properly operating S, 460 minutes + 60 minutes per hour’ $ﬁ'
gate takes at least a minut: forrﬁome— 24 3 hours on poor gate, :
‘one to §6 through it with afvrag for. - f -
- One must stop;- t off the t actor, . rTime per year going through gates =
walk to thg gate utilatch’ i? ;-ush it - 48’6'hours' ' : )

. open, ‘return ta’ theatracto ‘”"
Aty drive through /4; gate
the tractor, w k '
. &losé and latd é

Iy tractor and - g j

48.6. hours per year X 0 5 gallon per
hour = 24 gallonsaa year
. . ,1¢’
Improved routine:f Adjust travel route
i and .facilities to eliminate oné gate,
é; irns through ' replace one gate with-a stock-guard
}'ill cost him .’ crossing, and put ome remaining gate
in working order. One: gate left to go
through and back daily at 1 minute per
~opening: : o o K

o

. . ) . .
2. trips per day x 1. minute‘per trip X _y
365 days = 730 minutes- 3'? <:~

730 minutes + 60° minutes;per hour =’
'12:2 hours - '

s e

,{V¥ in‘a’ regular workweek The
".engine is running all this . 12 2 hours per year x 0. 5 gallons per
‘idling speed, perhaps a little - hour = 6 gallons a year '

© Fuél consumption for an .
> 75-horsepqwer diesel tractor . 18 gallons saved plus nearly a Week of

',gill be ‘at Jleast 0.5 gallons per hour . labor time. ” K
. or 24¢gallons of fuel per year spent : : .
jugt in opening the gate.
5‘ EE t{; :

Calcul"tions

",-. .

. Dollars Saved at Various Pricee»ﬁom
Diesel Fuel ST S

i . .

: . . Gents/gal 40¢  45¢ - 30¢ ¢ 55¢
o Presen routine. JTwo. good gates and : SR

one. poor/gate through -and’ back daily . Annual - $7.20 $8.10 $9.00 $9.90
“at }-minute per’ ‘opening for good gates; . savings ‘ T .
Jﬁ 2 minufes for,the.poor gate.:. ; L '
: Wi g ' - L S o e
. 4'qr1ps :hrqﬁgh per day X 1 minute per Nonenergy Costs: The producer may
R vtEiP x 365 days, = 1 460 minutes ) - have to add a regular gate at the
! X “f?‘ ! Feogt - stock-guard crossing.

>

'460 minutes > 60 minutes per hour =~
Zd 3 houﬁs on:good .gates- :

‘\ 9\ ) » ) . ) PV
2 trips}through er day x 2 minutes
perft;ip x. 365 d = 1,460 minutes

. ,. . ¥ . . N -
¥ I SR e ’ ) : 1 9 o A
i LT - % ‘ , T i




* and ‘other feeding equipment.

S~ .
T

‘ '.i.:':'SAVmG'F“nGY'. nifuvzsm OPERATIONS :

,qk<\-4

L

=e1ectrical energy.
-gelect the method of proceds
"carefully
.f_is most economical

-_;gperation

-

i ommmc AND nﬁmuuunc mm

'fProcessing gfain by grindfng, rolling, !
- flaking, and. cooking and mixing feed
. ingredients into. a complete ration is
»basic to livestock ‘production, . It

equires Substantial amounts of :
To conserve here, '

ing -
Perhaps free chaice feeding

4

* TN

‘

"Follow the manufacturens operating

recommendations on grinders, mixers;
‘Make sure
the motor is securely mounted when:

_-using electrically powered equipment.

Poor mounting can’ gause excessive.

-f:bearing wear and “loss of power.

fIhe ‘motor pulley and equipment pulley~,
_ ‘must be- correctly aligned on belt-driven

equipment to avoid excess wear of belt
and bearings.. Proper belt tension is

4essential on belt—driven equipment.
" _The belt should p
" grooves, but noq “taut." .

"snug" in the

R

i

-

k’@_ L~

‘Maintendnce' LT a

[<d
f.-‘)

;Grinders and mixers should be kept

"' lubricated and the bearings checked -
. for wear.
. dull hammers on hammer mills will
' cause operatingvinefficiencies and
- burn pore energy

"Dry and worn bearings-and

‘ﬂElectric motors require little main— .
‘tenande, but a few things should be
Tdone at least once a year. -

S ' i
3., Do- not overlubricate bearings.

. brushes.

. motors.

,1' ‘Clean motor, to ensure proper cooling

2. Check bearings for wgar._ Excessive =

" . side- or. end—play may cause excessive :_,,
*. “current: usage.q

Too much oi] is just as bad as too -
little.- N \<.

4.. Clean starting—smitch contacts' or
-Use a very fine sand paper,‘
not emery. cloth ‘ »

5. Check“to be'sure the. motor" shaft

- runms. freely.
bearing will cause the motor to over- §.
;heat and ‘waste energy.

A tight or misaligned.

6. Check belt pulleys to be. sure that
\they are secure on their shafts.

. 7. Check belt tension and replaee
”badly worn belts. '

EPlanning

‘Examine whether grinding or another
method of processing feed is best.

VResearch suggests that dry shelled corn
‘18 just ‘as efficient a feed for beef

cattle as ground shelled corn. Also

" commercial .Supplement. for hogs .can be
- purchased that can be fed free. choice
to Supplement shelled corn.

If one plans toruse large“electric
motors, he might consider three-phase
These are more economical but
require three-phase electrical service.

;. When exbanding or purchasing new equip—

ment, a farmer should talk.to his power
supplier about how to obtain. three-

phase current for part of the farm's

operation.’

A1l costs, including the amount of
energy required - to run a piece of

| equipment,  should figure into your
"purchasing decision.

20 L 3 13



i‘Tab1¢ 4--Ki1owaftsfuaed pe;fhoﬁf'of operation by electric motors of various.
_sizes for single and’ three-phase electric servigg(;/'g/ R

Horsepower rating F .- ‘Kilowatts required per hour of use -
T of- L o SIngle-phase T- —_ Three-phase.
- elpctiic motor - sl . service - S .. iservice 3/, -
Y S 667 T e T
Y3 e e - .828 - &'%. N
/2. . : B ©o 10127 B ' S .762,
3k L0 1.587 - © T 1.067
o1 S 1.840 o~ . 1.334 -
S 1-1/2 2,300 - 1.905
2t 2.720, .. 2,476
3 3.909 o '3.531
-5 & Pt . ' . 6.440 o L - .. 5.715
7-1/2. .. RN - ‘e%3 - . . 8.376
S0 L e e e TS 7 11,500 - o - 10.290
Y S e 739,640
/..‘/\..

R l].Adapted'frOm'Farrall,ﬁArtbgrrW.,fEngineering'for Dairy and Food Products, °
.Kfeiger Publishing Co., Inc., Huntington, N.Y., 1973;-p. 53. _Theoretically, the
kilowatts required per hour of use should be less than shown--approximately 1 hp’
per kWh for most sizes. ;When the loads are uniformly applied to motors close to .-
the optium load for which the motor was designed, better efficiency can be ex-
pected thgnjis.shown?in this table. . : : -

2/ For motors with normal- torque ahd,speed‘chafécteristips.  These afe full.

" load rating that ignores the power factor; (which lowers the kilowatts requiredg.
. per hour of use) plus startup current demand and 4pther factors which ifcrease ¥
the kilowatts demanded. Motors built for especially low speeds or high.torque
may require more current. If a specific motor is of concern, check the name-
‘plate data. o e ' ~ BRI e
'3/ Where three-phase service is available.

- _l"".‘:‘

E
k=i
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. EXAMPLE OF ENERGY .SAVINGS BY NOT

. PROCESSING CORN FOR BEEF cAtE ;wi

?[EFEEDING I

':'-,.

e

?Recent research shows that grinding

- 'dry shelled corn does mot increase itsi'v

J.efficiency as a cattle feed over whole
"grain. R oo :
"If you do grind corn for cattle, you
can use one of two. types of mills,~

" “hammer or roller. - Roller nills cost

- more but they.produce less fines,. an
'j'incentive ‘to producers to- buy them,
,mTRoller mills also requirealess energy:

“than hammer mills. '

. The energy required per ton pf feed

' ground varies: with. the screen. size, - .

. moisture. content of the~grain, and
~type of grain processed. Although -
; corn does not have to be.ground for: ?"
- féeding beef cattle, grinding corn is
" used here .to demonstrate. power dif--
,-ferences ‘between a tractor-péwered

. hammer mill, an electric hammer mill,
{and -an electric roller mill. i

Grinding dry shelled .corn at a high
~rate with a . tractor-powered hammer
mill requires a large tractor and lots
"of fuel.' Coarse.grinding of 20,000
" bushels of corn a year, which is
gbout the requirement of 350 steer
‘calves fed to slaughter weight, Tre-

" quires about 350 gallons of diesel fuel.;

: Grinding the . corn so it would pass
'jthrough a fine screen would take twice
*the time and fuel, U

.An electric-powered hammer- mi11 equip- -

.ped -with a 5-horsepower motor. requires

3.75 horsepower hours per ton of corn 1

g;ocessed. 'To grind the 20,000 bushels
of corn- would require 2, 705 kWh of
‘electricity per year.. A roller mill .
with a 5-horsepower motor requires- 1.5
vhorsepower hours per ton of corn pro-
cessed.
1,082 kWh of electricity per year to
Tprocess the corn for 350 steer calves.,

‘This roller mill would require -

- $43,28 to $156.24-

.

. 20, 000~bu of
in energy saved per whole rather than

year by feeding
to beef catt1e B

- It 1s-best not to generalize from a

‘specific recommendation ‘because corn -
has characteristics that differ from
other grains such as milo in feeding
and storing. Flinty grain such as-

feeding.' Also, the need for processin
of grains differs from one type of
livestock .to another. -

~

L

~Calculations *”: _" S .

Tractor— owered rinder. (

20 000 bu of corn x b/bu + 2 000
lb/ton =.560 tons o corn -

Coarse grinding requires 9 hp per “tom

10 tons/hr x9 hp/ton = 90 hp/hr
90 hp at standard engine Speed from a
lOO-hp diesel t:actors~uses 6.2 gal/hr

560 tons of corn-+ lOytons of corn
ground .per hour-x 6. 2 gal/hr = 347. 2
gal of diesel fuel :

!‘

Electric po ered hammer mill°v

'560. tons of corn i 3 75 hp hr/ton of
corn x 1. 288 kWh/hp.- 2, 704 8 kWh

Electric powered roller mill

560 tons of corn x 1.5 -hp hr/ton of"
corn x 1.288 %Wh/hp = 1,081.9 kWh

(continued on page 16)

ey

15

J
™
'A%

ground ‘shelled corn

- milo should be rolled. og ground before‘



G“Diedé}‘Fuel'and‘Electricity
’ A .Diesel Tractor Mill Y» '

.;-'.;"__“Cents/ga].. 40¢. ' »45¢ o '_Sp¢ V- 7 '55¢

" Annual | " $138. 88 $156.24 $173.60 $190.96

-

savings _

Electric Hammer qﬂil

Een:sIkWh, ¢3¢,-' 4¢} .»flii?" 6¢”

.}.Anhual 48114 $1os 19 $135 24 $162 29
- -savings o

'fMuuuRuurmn

:TLCents/kWh 3¢ _4¢ '-5¢ *_’ ¢

Annual $32 46 $43 28 $54 10 $64 91
- savings

P .'Nonenergy Costs. Not grinding shelled -
- corn should save an additional '$300-
'$500 in repairs and ‘labor cost;
another $300-$600. in overhead costs if
you do. not have a mill and do riot buy

: one. -

:DoflLi"'Css'i:s”-a:t'-.va'inus Prices for =

23



TEXAHPLE OF ENERGY SAVINGS THROUGH
 FEEDING HOGS FREE. CHOTCE

? L ‘¢

-

The question of whether to grind corn

;f ‘and prepare a complete- ground’ and"
' - mixed ration for hogs ‘cannot be aniswered -

: with a simple yes or no.

Thete are -

'-places ‘both for complete.ground and

; Producers :ith ‘the larger hog enter-
prises often find a cost -advantage in

‘.. miked rations, and for. corn~ and -
:supplement-fed free choice with no~
.processing ,_» e X

using corn and soybean meal plus extra
ingredients to make a fully balanced
swine feed. When soybean meal ‘is used

-.as a part of the ratiom, it- is neces-
' 'sary to grind .theygrain and mix all

/. ingredients together. -
_very palatable to hogs, .and they will

‘Soybean meal isg '~

‘corisume far too much of it -#f allowed
to do so on a free choice-basis.

, Many“hog producers;vparticularly those

with the smalléto-mediumésized-enterf

' prises,. use commercially prepared

- 'supplements to add to grain.

Grains -
and commercial supplements are often

' ground and mixed into complete rations.

~&hole-. grain and co
. also® may

cial supplement
fed separately on a free .
choice basis. Commercially prepared
supplements are formulated so that

" hogs will eat only what they need.-

~‘When ‘using commercial supplements,  look

'xlosely at the cost of grinding and

ixing éersus -any benefits gained from
“"this operation. JComplete rations may
.improve efficiency, but free choice
feeding may equal the performance of
‘complete ground- and mixed rations.

e - o _
A 100-litter farrow-to-finish hog
énterprise will require about 347 tons

. of feed, 10,000 bushels: of corn (280
_tons) and 67 tons -of supplement. ‘
 Meditm-fine grinding and mixing of .
dgthese feedstuffs with a tractor-powered

mobile grinder-mixer will require :

1$98.04. to $129.20
‘in energy saved per
‘year by feeding

“With single phase power:
% 1,303 Kéh/hp hr ='2,713 ki

of'ground_and~
-mixed rations to .
100 litters of

free choice instead hogs

about 12 horsepower per. tqp--48 horse—' '

power for a 4-ton per hour output. A
50—horsepower diesel tractor will.take
87 hours to do the job and use 3.3 ~
gallons of. fuel per hour. - Free choice
. féeding would save 287 gallons of diesel "
‘ fuel a year . _ . '

' { :
If you decide to grind and mix, consider

'~ one of the small electrically powered,

feed mills instead of a tractor-
powered mill. A 3—horsepower electric
feed mill will grind and mix about
1,000 pounds of feed pexr hour. Pro-
cessing a ton of ration requires

- 8ix horsepower hours or 2, 082" horse- ’

-power hours for 347 tonms. 'This 'is the

) equivalent of 2,713 kWh of electrid&ty

"if you are on single-phase service.
Electricity may be less costly than
diesel fuel depending&upon your cost. ’

Calculations _ _
Feed required:, 10,000 bu corn =,280 tons
' B - supplement = 67 tons

) total rations = 347 tons -
Tractor‘grinder ‘mixer: 12 hp/ton " -

4 tons/hr x 12 hp = 48 hp

50-hp tractor working at 48 hp burns
3. 3 ‘gal’ of diesel erl per. hour.

'347 tons + 4 tons/hr x 3.3 gal =
287.1 gal of diese¥ fuel

K
Electric mill (3. hp)
6 hp hr/ton

1,000 1b/hr’ or

6 hp hr x 347 toms = 2,082_hp hours

2,082 hp hr

With three phase power° 2,082 hp hr
x 1. 177 kWh/hp ‘hr = 2,451 kWh :

(continuedvon page,18)
- I 17.
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Dollar Costs at Various Bricea'for. '

' Diesel Fuel and Electriciﬁy

Diesel TractornMill
Cents/gal 40¢ v 45¢ f;f Sbéﬂﬂ:'"55¢ ‘

Annual $114 84 $129. 20 $143 55 $157 91
savings

Single-Phase Electric Mill

Cent;s/kWh 3¢ he S¢ 6¢
.Annual - $81. 39 $108 52 $135 65 $162 78
savings ,
6 . . N ‘_ ! )~ . .
Three-Phase Electric Mill

Cents/kWH 3¢ B A¢ SRR P  6¢':

. Annual  $73.53 $98. 04 $122. ss $147.06

.

savings

4

- 'Nonenergy Cqsfa:ijeeding free choice

instead of grinding and mixing should

eliminate $200 to $300 in repairs and.

labor costs; another $300 to $600 in .
overhead costs if a farmer buys a new .

. mill. Examine gains in fged efficiency

- 6f ® processed ration to see if cost
is justified..




GRINDING AND PREPARING FEED

-

'EXAMPLE OF. ENERGY SAVINGS BY FEEDING
FREE CHOICE CORN AND PROTEIN ‘SUPPLEMENT .
VERSUS CUSTOM GROUND ‘AND MIXED HOG FEED

- .

w, Mhny farmers buy 40-50 pound feeder pigs

-,

C feeding.

"~ compléte processed ration.
- in feed efficiency are not measured in

-and mix the feed would be ‘saved.

in the fall and winter after corn har-.
vest Time and feed them out to- market
weight. . Some, especially those who °
feed only a few hundred hogs ‘annually,
haul their corn to commercial feed

‘mills regularly to have it ground and

mixed with protein supplement before

3

A farmer who feeds two ‘successive lots
of 150 pigs and who hauls feed 25 miles
round trip for processing could save

- -800 miles of truck travel and 40 hours
of driving time by feeding grain and

supplement free choice. This' amounts

- . to saving $80 to $100 in gasoline cost
.alone.

In addition, energy required
by the commercial feed mill to grind
"Con-
sideration also should be given to
imprévement in feed efficiency from a
Differences

this example.

$88 in energy
savings in gas-
oline per

year in fatfening‘
- 300 feeder pigs

- miles per trip

- 800. miles at 5 miles per gal =

'CalCulatiens_

Each lot of 150 pigs eats an average

of about 2.5 tons of feed per week for_

16 weeks.

1 trip with a 2-ton truck to feed mill

per week x 32 weeks per year-x 25
800 miles

. 160 gal

of gasoline. >

Savings at Various Gasoline Prices

Cents/gal 50¢ 55¢ 60¢ 65¢

$80 488 $96 $104

AN

Nonenergy Costs: Eliminate the trips
to the feed mill and get rid of 6 to

Annmal
savings

'7 cents per mile in nonfuel operating
. costs,
‘Avoid a custom processing charge .($5
.per. ton),

Reduce wear on the truck.

Free 80-100 hours a year
spent at the mill or enroute. A
farmer may find he can operate with a

'small truck instead of a large one.
‘Differences in feed efficiency and,

protein cosgs, if any, will hadve to
be weighed along with these costs.

19



. 'SAVING ENERGY IN LIVESTOCK OPERATIONS

>

MANAGING RANGE AND HERD .
Mbst cattle are grazed year round on -
pasture, range, ‘OT CTrop residues.

,_Cow-calf operators often use a pickup
ﬂtruck for’ supplqnental feeding and
'checking on- the herd.” Regular tuneups
Jhelp save fuel.
in proper adjustment also helps save
fuel.

, x
EEA

COEs
TR

'pickup truck.
':per ga}lon and gas at 55 cents per.
L .

Keeping the carburetor .

It costs about $55 a-year fof.eégry

.1,000 miles the farmer drives the .
This assumes 10 miles

gallon.

Ranchers need to haul hay long distances
especially in the West. Somé have -
extended the beds of their farm'%rucﬁs
and added a section .over the cab to

_increa bale capacity.”’ Fuel use
increase$ per load, but fuel and oth er
costs per bals.are reduced. ) ,)

-

7
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'~ EXAMPLE OF ENERGY SAVINGS THROUGH ,
:; CHANGING SUPPLEMENTAL FEEDING OF BEEF
'-cows |

-~ v . v

¥

a{h of the fossil fuel used 4dn beef
le production is used in getting
o Supplemental feed to cattle on the
u;range e }.. . 3 ‘.

-

:;hTo save fuel, operators may limit range

: feeding to every .other day, using salt
©.to 1imit consumption of concentrates ;
ST or usiﬂg supplements designed for free -

 choice feeding. f self- -limiting dry
... concentrates are fe , the operators
. ..would have to invest in self-feeders,
‘but’ the savings in fuel and labor
;5would eventually offset this.

As an example,‘a 300-cow beef cattle
-f”Operator in the’ Séuthwest High Plains.
- .of Texas may feed 1.56 pounds of 41
;E’percent cottonseed ‘cake per-mature
<. animal. each day for 120 days this
" winter. This requires ‘about 274 hours

"of pickup- use’ Since a: 3/4-ton pickup

"‘can carry the'l,120.pounds of feed every -

. other day almost-as -easily as the 560 .
;;pounds every day,. the potential’ for
_-8avings, in’ fuel is considerable

‘Adding one—hplf pound of salt for each
" ‘pound” of meal results in the pickup _
. being something ‘less than: half ‘loaded.
*If»the rancher changes his self feeders

80 that the feeders - will hold a full
?pickup load, he-can reduce his feeding

trips from 120 to 50.'

.A 1. 5-ton truck equipped with a tank
could dispense enough liquid feed in
"*four “trips to supply the supplemental
~feed’ requirements of the breeding herd -
. 'for’1 ‘honth, rather than making.a trip
‘out to feed every day.  Each rancher
7must figure whether the differences in
';the cost of these feedstuffs will be .
voffset by his fuel savings '

“-months:

28

year per 300-cow

$170.50 to $293.92
’ "beef cattle herd

_in energy saved per

-Calculations

. Feed concentrates everykday for 3
2.28 hours per day x 120 days .

X 2 5 gal per hOur = 685 gal

Feed evéry other day:

2.5 hours per day x 60 days x 2.5 gal
per hour.= 375 gal

.Gasoline saved. 685 gal - 375 gal
310 gal ' )

Load self—feeders as reguired. 2,28
hours per load x 50 loads x 2 5 gal

per hour = 285 gal -
Gasoline saved. 685 gal - 285 gal =
40 gal' ' .

Feed liquid feed for 3 months.
5.02 hours per day x 12 days X 2.5 gal
"per hour = 150.6 gal’ .

534 4 gal i

Gasoline Savings at Various Prices

i

e Regular Bulk Delivery

'Cents/gal 50¢ 55¢ 60¢. " 65¢

_Annual
savings
(feeding every
other day)

Annual
savings -
(using self-
feeders)

.Annual'
savings" »
(using liquid B w
supplement) : -

¥ .

Gasoline - saved: , 685 gal - 157 6. gal =~

21 -

$155 00 $l70 50 $186 00 $201 50
$200.00 $220.00 $240.00 $260.00

$267 20 $293.92 $32€ .64 $347 36
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EXAMPLE OF ENERGY SAVINGS‘FROM TWO ‘ $245.00 to $493.35 year per 300-cow

.- GRAZING SYSTEMS ‘ . -~ . °».. in energy saved per beef cattle herd
.‘.... . : : o . // ’ ‘
Yearlong grazing of livestock herds on  Calculations
‘the range is a common practice in the o .
. 'Southwest..-Range can be improved by = Herd dispersed over entire ranch:

" 'deferring use of particular pastures’ : S :
,during the growing seasons. An addi- . Feeding: 2 28 hours per day x 120 days
.tional benefit is savings in la¥®r and x 2.5 gal per hour = 685 gal of gaso-

" pickup operating expenses assoclated = line
with supplemental feeding. While a : _
< reductibn in livestock numbers may be  Supervision and handling. 22 hours
required at the outset to avoid over- . per day x 365 days x 2.5 831 per hour =

grazing, stocking rates can be increased 1 112 gal of gasoline

over time as range condition improves . b

- over the original grazing system._ _ Total gal of gasoline. . 685 gal, + 1,112
gal = 1,797 gal

Let's examine two types of deferred

grazing to show the fuel savings. The Fourfpasture deferred-rotation grazing
" first 1is a four;#asture ‘deferred- - system: ' ‘

rotation grazing system, and the sedbnd

is the one-herd, high intensity, -low: ‘Feeding. 1.71 hours per day x 120

frequency (HILF) grazing system. 1 days.x 2.5 gal of ‘gasoline per hour =

: 512, gal of gasoline
A 300—cow beef cattle herd in the, _
. Southwest High Plains of Texas encom- Supervision and handling. .92 hours
'passes 8,928 acres. Pastures are , _ ‘per day x 365 days x ~2.5 gal per
sufficient in number and size to allow  hour = 840 gal of gasoline '
| at least three dispersed sets of four- ., '
" pasture deferred-rotation grazing Total gal of gasoline. 512 gal + 840
systems. By coﬂhentrating the breeding gal = 1,352 ,
- herd :into” three pastures for shorter )

2

periods rather than ip all pastures - Gasoline saved: 1,797 - 1,352 =445 gdl
yearlong, pickup use in supplemental St e
' feeding, and livestock supervision and.  HILF grazing system: ~ /

;handling can be reduced considerably. - . o
: . . Feeding: 1.14 hours per day-x 120 days

By opening adjoining pasture gates, x 2.5 gal per hour = 342 gal of gaso-
the ranch can be combined into a 6- ' line ° :
. pasture operation for HILF grazing. K . - o
* The entire beef cow herd can be grazed Superviaion and handling: .61 hours .
- -in each pasture for 4 weeks Before per day x 365 days x 2.5.gal per hour =.
o moving them to the next pasture, thus 558 gal of gasoline )
ffproviding periods of deferment.. This C . ' .
. offers an opportunity to feed cattle Total gal of 8880fine3m,342 gal + 558
’iupplementally during the winter and- = 8al = 900 gal of gasoTIine

. to oversee them in one pasture at a , ST :
- time. ‘Pickup fuel used in diatributing Gasoline saved: 1,797 gal - 900 gal =
. feed and in supervising and handling - 897 gal : ‘ o

,f-cattle can be reduced significantly. .
o . e(continued,on page 23)

- .

’
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- adequate, fuel sa

... Gasoline Savings at Various Prices - R

Regular Bulk Delivery"

Cents/gal S50¢  55¢ . 60¢  65¢
?'Fout-ngfhre_De!erfed Rotation -

‘ Grazing System
Annual . $222.50 $244.75 $267.00 $289.25
- savings R R
| ‘ HILF Graziéé System
- Annual  $448.50 $493.35 $538.20 $583.05
- savings L :

Nonenergy Costs: v}f fencing is already

“In addition,  the ' four-pasture system
~.saves .$124 in . truck repairs and lubri-

'ff“catiOd.plusQ$400_in-labqr_at $2.25 per
" hour. - HILF saves $250 in truck costs;

~% $809°in labor at $2.25 an hour.

Ty

ngs are a net gain.

30
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MANAGING RANGE AND HERD

- EXAMPLE OF ENERGY SAVINGS BY CHANG'?G’  $1,357.06 in energy  per 300-cow beef

TO A LOW-VOLUME APPLICATION OF saved per year = .. cattle herd
HERBICIDEﬁ‘TO~CONTROL BRUSH SRR (O e
DO L : .-t C e L S
' N , e oA °
Brush and other noxious plants compete Calculations ;, !
for water, soil nutrients, 1ight, and : _

- gpace with range and pasture forage Spray mesquite with full carrier:
plants., Heavy infestations of brush, . R R .
such as mesquite, white brush, and 5 gal diesel- 0il, per acre x 744 acres =
" gcrub oak have reduced range-carrying 3,720 gal ofvdiesel L e
capacities to the point that ranch =
operators must control brush or reduce .14 gal aviation gasoline per acre x
stocking rates. ‘Aerial applications - 744 ‘acres = 104 16 gal ' R
of herbicides are used. The material R : e

. usually is mixed with diesel oil or. Spray mesquite with low-volume carrier
diesel oil and other carriers such as oy
water. This praétice of using carriers 1 gal. diesel oil ‘per acre x 744 acres =-.
extends the herbicide more uniformly ‘ 744 -gal of diesel - »q, . "
over the ‘treatment area and facilitates ' ' :

. adherence’ of ‘the herbicide to plant .10 .gal of aviation‘gasoline per acre-x

. leaves for increased effectiveness. . . 744 acres = 74.4 gal of gasoline . fo.

: A 300-cow beef cattle ranch in Southwest Fuel saved:_ 3,720 gal of diesel®- 744
Texas has a mesquite infestation. Part gal of-diesel = 2, 9764ga} of die§61
of the ranch is sprayed each year.

' Deferment of grazing usually follows ‘104.16 gal of gasoline - 74 4 gal of
brush control treatment, 80 one’ pasture gasoline = 29. 76 gal of gasoline4
may be treated and rested before another L N ¢

one is treated The rancher would . . _ o N
spray 744 acres, one of his 12 pastures, Energy Savings at Various Prices

each year.. Experiments show that the . R 2};;.‘

amount of carrier can be reduced from e Diesel Fuel .~ ' S
- 5 gallons per acre to 1 gallon_per _ . _ . L . |
_acre without reducing the coverage or - ngfs’ 40¢ - dse '-'50¢:; 35¢
. the effectiveness in brush kill ’ ' i
‘appreciably. Reducing diesel oil ‘used. . Annual $1, 190 40, $1 339.20 $1,488. 00 $1,636. 80
as a carrier ‘saves both diesel oil and savings ' . N
flight fuel used in herbicide applica- ' Aviation Fuel oot
tion. While this is a custom operation, T S oL E
the savings here are reflected in the  Cents/ = 55¢ . 60¢ 65¢/ T 70¢ '
~ custom rate charged. : gal - ’ 3 .
Anmual = §16.37  §17.86  $19.34 $20.83
. savings. ’ L " .

Total  $1,206.77 $1,357;06 $1;507.5% $1,657.63
. annual C ; .
savings . c B




" SAVING ENERGY,IN LIVESTOCK OPERATIONS

: vmmme AND m'riuc'

In most beef cattle and sheep operations,

. little or'no ‘mechanical ventilation. or
supplemental heat is. required. But in

some. of  the new confined housing systems

‘the -energy requirement is high. -Heat~-

,g ing. and ventilation are large energy

‘users in confinement hpg production,
especially for farrowing. houses and
. nursery buildings. The’ electrical

/power needed to'ventilate a total con-'l
- finement . farrowbto—finish hog facility:

producing 1%600 ‘head a year in the
..central Corn Belt is about 55,000 .
kilowatt-hours a year. Heating for -

" the farrowing house and nursery build-

.-ing requires about 2,100 gallons of LP

: gas plus 3, 700'kiloWatt—hours of
electricity to operate heater £ans and

“heat lamps. o e
0peration '

Ventilation of a livestock building

- helps. to remove both heat and moisture.

During the summer, heat removal is the

major concern.( In the winter, moisture -

removal takes precedence. Because of
heat loss through the walls and roof

cand cold incoming: fresh‘air,'supplemen- :

tal- ‘heat may be needed.. This causes
'condensation to form in the building.
Insulation reduces heat loss and thus

will reduce supplemental heat needs.-

<A general rule: " If you ventilate,
yin_sulate. : o

Fans used in livestock buildings are .
rated by the cubic féet of air they
~move per minute. Most are run- by
electric motors, and many have two or
‘more speeds. Fans should be .operated
conly when" necessgary. Ventilating fans .
usually are controlled by a thermostat
which ‘turns. on the fans whenever the -

barn t;emperature goes above a set level.

S

-

7.

* Maintenance

Electric fan motors should be checked
 ‘and oiled regularly. They are probably
~ fun mork -hours than .any other electric
motor and receive less attention.

ing off.dust gnd oil that’ builds up on

the fan blades will save 5 'to 10 per-
cent on energy in winter months, 'and.
help fans move more air in the summer
’months. Cleaning of the louvers to - .
. ‘make them operate more smoothly and
accurately ¥ill improve a fan's
'efficiency\ ‘

Supplemental'heat may be,provided by

gas. or electric heaters.

need routinéd ‘checkups, just like- any.
furnace. Turning off" ‘the whole'system,
_pilot light incluged, will save energy

RO

-Fired heaters

in the summer. In damp locations con=

. sider possible corrosive effécts of
leaving: theqpilot light off for extended

periods. Cleaning of filters and air.

" vents will improve the: heating unit's
efficieney. Resistance electrical

heating is.usually more expensive than

v

Planning

"fired heating for large areas.»

heating needs. Warm confinenent barns

feeder cattle than cold barns.

.may provide a better environment for. ,
However,

~the ¢dst of power to ventilate and heat:

will more than offset any advantage of /

ventilation.

4

'Planning a new facility? Look carefully
at the ventilation and suppleméntal

fh warm confinement. ‘Hogs benefit greatly '
-. from proper control of temperature and
_heating and ventilation

Clean— ;

»

should be top pri rity items_ in planning '
a hog production facility. : , v

If a new facility includes Ventilation J.
“by variable speed fans, check to méke

sure the fan is controlled by a solid

controller rather than a straight

resistant unit. The motor controlled '

by a straight resistant unit wastes

L

25

energy at low speed.
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Insul:abiorf S .
o | ' B ) P

The tabulation on page 27 provides o/
: information on the insulating valqs of

. vqrious material

o An R—value of 12-14 is recommended for K
walls and 16 or. more for the o

“ ceiling.

e L
T

"+ The R—value of a material is a measure-
_of its capacity to resist heat flow.
Figure 3 and the tabulation on ‘page 27
present the relative R-values of a
number of commonly used construction
.and insulating materials. The .insula-
tion value of some of the materials is
" greatly reduced by moisture; thus it
}s important thdt a proper vapor barrier
be installed .to: prevent the moisture
in the barn«from penetrating the . v
" insulation. The%yapor barrger should
allowless.than1/2 perm of moisture
vapor to pass through the material.
+ (A perm is the amount of moisture vapor
in grains that will pass through a
square foot of material in 1 hour when
. the’ pressure difference is 1 inch of

| mercury )

0 .

“ Insulation-thickness, inches

[§) W & W =
| | 1 ]
* g
R

—

lP BETWEEN THERMAL
‘R-VALUE, AND THICK-.

% Carr, ,Lewis\ ,
.and James?L Nic 1son, Planning for

'. 12 Cooperative'
, Univ. of Maryland

B, i974

House, MEP~320 ‘
Extension fServ i
Céllege Park

[ ..'!

I.-l.()_' .

SR Ry Cold

Moderate

r | Mild

]
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Thickness Resistance
Material . o ¢inches) rating (R)
) Air lpace, enclosed by ordinary materials 3/4 - 4 \ ' 0.91
A}r space, aluminum foil one side 3/4 - 4. C . 2.17
“Alr space, aluminum foil both sides 3/4 - 4 2,44
Surface film, inaide, nonreflective : )
(gen. val,)- : g . _ 0.61
Surflce film, inside, reflective ) ' 1.10
‘ Surface film, outside, 15 mph wind 0.17
.:Asbestos~cement board . . 1/8 . : ‘ "0.03
Gypsum bodrd or sheét rock. 3/8 , . ¢« 0,32
Gy or sheet rock ‘172 . i - 0.45
‘ 1/4 0.31
¢ 3/8 1 0.47.
S : per inch 1.24
'75; Hardboard - : . 1/8 - 0.09
. Insulation board, sheathing regular denaity 1/2 1.32
- Blanket insulation, mineral (rock)’ wool, or glaaa per inch 3.70 _
- Loose f111 ‘insulation, wood fiber - per inch 3.33
Loose £i1l rock wool or glass wool . per inch 3.70
- Loose f111, vermiculite. expanded .per inch . 2.13
-;Sawduat or shavings per® inch 2.22
Foam insulation, expanded polyurethane per inch " 6.25
Foam inaulation, expanded polyatyrene extruded : . .
_plain - per inch . R 4,00 °
S COmmon brick . o ’ 4 ’ 0.80
.- Face brick - o . , . ot 4 ‘ : . 0.44
s Clayedle - o0 ) 4 1
“Clay tile - ‘ 8 1.85
' Concrete blocks, regular ' 8 - 1.11
Concrete’ blocks, lightweight 8 2.00
',; Concrete, - ‘regular - 8 v, 0,64
:Sheathing or flooring, aoftuood 3/4 : © 0,94,
“Sheathing or flooring, hardwood - 3/4 . 0.68 .
-~ Drop siding, 1 x 8 3/4 ©.0.79
" Bevel siding 1/2.x 8 ‘ 3/4 W% 0.81
 Bevel: :0iding-3/4 x 10 - ° 1.05
‘ Building paper e 0.06
Roll: roofins, aaphalt - . . 0,15
Built-up roofing . T e, 3/8 % 0,33 .
Asphalt shingles, 3 tab s 3/8 T 0.46 7
Wood: ahinglea, 7-1/2 inch expoaure T ‘ 0.87-
Hatal roofing -Negligible
ﬁindow. single . glass : : 0.10°
Window, single glass with atorm aaah 1.54
', Polyethylene vapor- barrier Negligible
Rolled ‘side wall curtain Negligible

ERIC

Aruitoxt provided by Eic:

ilnaulntion'Value'of.Ha:erials

: in Your Broiler House, Coop. Ext. Serv., Univ.
i."-Compiled from:ASRAE: Handbook ‘of Fundamentals,
‘Conditioning - Engineers, Inc. 1972 ed., pp.

; ?Conditioning ‘and - Refrigeration, éth ed.,

Source'

e 1-108. 152-153.

i

-

Carr, Lewis ‘E.y Kenneth E. Felton, and- Jamea L.
of Md., College Park,. Md., 1974, MEP-302, pp. 21-22,

American Society of Heating, Refrigeration, and Air

-357~364,

Nicholson, Planning for Fuel Conservation

Jennings, Burgess H. and Samuel R. Lewis, Air

2nd printing 1959, International Textbook .Co.,.Scranton, Pa,,
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EXAMPLE | OF ENERGY SAVINGS BY SHUTTING'

OFF PILOT LIGHT ON’SPACE HEATER

The pilot’ light' on your space heater
burns. 5 or more gallons of LP gas per
‘.;heat ‘but it is in the summer .

ug'The whole system can be turned off by
~ 'ghutting off the valve between the

‘storage teﬂk and the gas line leading'

,;.to your space heater

" One farmer reported a monthly LP .gas

. "bill-pf $5 to $6 in the summer before

4b,turning off his entire space heating
. system, pilot 1light included. After
_ shutting down the entire system, his.

7-b111 was zero.

", $14.00.in energy

- This energy is not wasted.in
the winter months when you need the

_summer season
saving per ‘ ‘

'CaICUlatibﬁe

-5 gal of LP gas/month x 7 months = 35
"‘gal of LP gas

35 gal of LP gas x $ 40/gal = $14

_Dollare Saved at'Various hP Ces Prices

' Cents/gal 35¢ .409_ 45¢ 50¢

L

Annual  $12. 45 $14700 $15.75 $17.50 -
‘savings

T
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EXAMPLE OF ENERGY SAVINGS. BY INSULATING
A FARRDWING HOUSE ‘

.proper insulation

Insulation will keep a farrowing house
‘warmer in winter and cooler in summer.
“This will cut supplemental heating
needs and reduce ventilation require—v
ments

_Adding insulation to existing walls is.
difficult, and in some. cases lmpossible.
In new buildings’ adequate insulation '
should be put into the walls. Insula-
tion to an "R" value of 12 to 14 is
recommended. - Storm windows. or plastic
. covers. on windows will approximately

" halve .the heat loss through windows.
Seal cracks around windéws and doors -
for added protection. The ceiling of
. existing buildings can usually be
iInsulated with little difficulty. The
celling should "be insulated to an "R"
value of 16 or more

o most buildings the floors are of -
concrete slab, and no insulation can
‘be added - When: building a new struc-
ture, use crushed rock .or other sub-
' -stance that will add dead air space
ﬂ.below your floors to act as insulation
A 40‘crate (26 x 120 feet)" uninsulated
: farrowing house will require nearly
~ twice eating and cooling as -
one that is properly insulated. In .
.'_Illinois, the heating of an uninslated '
- farrowing house would consume about
.:2,400 gallons of LP gas during a

’

' 7$typica1 winter season and as many as

. 5,800 kilowatt~hours of electricity
" for heating. Adequate ventilation
coul take as much as ‘34,000 kilowatt-
Proper insulatidn could cut

t of gas and electricity

~ the amo
half

needed i

“The'cost%involved in insulation is
_substantial., It can be a dollar or -
"'more per: square foot of floor space.

s

.per yeaf’fork

36

versus no insulation
- of a 40-crate

farrowing house in

Illinois ‘

$1,276 in energy
savings through

Calculations. ’

2,400 gal of LP gas x .5 saved = 1,200

,gal LP gas saved -

5,800 kWh x S saved = 2,900 kWh saved
3,400 kWh x .5 saved = 17,000 kWh saved

2,900 kWh saved + 17,000 kWh' saved =

.l9 900 kWh saved

.

-1, 200 gal of LP gas saved x $.40° per :
- gal = $480

19, 900 kWh saved x §. 04 per kWh = $796

Energx avings at Various Prices

Electricity

Cents/kWh 3¢ 4¢ '5¢ C o 6e

Annual $597 $796 $995 - $1 194
savings . .
LP Gas'n '
Cents/gal 35¢  40¢  45¢ 50¢
‘Annual  $420 $480 $540 '$eoo-
savings T ‘
Total $1 017 $1 276 $1 535 $1,794
. annual. '
savings .

Nonenergy Costs: One has to buy ad-.
equate insulation. It will cost $3,000
to $3,500 to do the job for a 40-crate
farrowing house.  Annual overhead cost
will be $468 to $570 if you assume a:
10-year life and 10 percent interest--
a net cost advantage of $706 to $808 -
per; insulation. An
more'effective'summer

& B 4

>
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EXAHPLE OF\ENERGY SAVINGS IN cOLD VERSUS $1 217 52 in energy confinement barn

. WARM' CONFINEMENT BARNS FOR CATTLE ./

»
.. .

FEEDING R

Total confinement has some advantages
over feeding beef cattle in shed-and-
lot or open-lot system.iJWarm barns
are fully enclosed with ‘most of the .’
ventilation provided by fans. Cold.
are open on-the sides except for drop
curtains to
Ventilation
cold barns.
barns. '

fans are not necessary in
Animals do better in warm’

, o . / L
However, gains are not énough to offset

.- the added cost of the warm building, .
-especially the poweér. Tequired. forge///
r—

Winter, ventilation
quires air movement of at 'least 1
feet per minute per animal while summer
ventilation needs are ‘a minimum of >

.°1,200 cubic feet. per minute per animal

plus pit fans. ' WitK#-200~head warm -

- confinement cattle barn, ventilation

requirements will average about 30,000

) cubic feet per minute for the year~

/:‘_.
Fans differ as. to ‘the amount of air
they will move, but for estimating

purposes a 1.0 horsepower fan operating

at 0.1 inches: of. static pressure can
#be credited with: 20 000 'cubic feet per
“minute. ~Thus, the equivalent of a 1.5
horsepower fan would be: needed year- -
“round for a 200-head warm confinement
‘bdrn. . That translates into 13,140

: horsepower hours. or 24,178 kilowatt
u-hours-—more if thermostathontrolled

motors. are used during wiﬂter when

; gallons of LP gas.

less air movement is needed.>

Supplemental heat is needed to maintain

B condensation’ control at:. tempetatures
. below 10°F, if indoor conditions are

.to be maintained above 350F. Supplying
the recommended 400 British thermal

, unit,per hour. p;%/animal ‘for 30 days
mate yould take 626

cin a\moderate (]

.. 400 Btu/hr x 24 hr x 30 days x 200
barns are full roofed, but

shield .cattle from,the wind.

.with capacity for
200 feeder cattle

savings for' a cold
versus a warm

. »l”.-'

.}“

. Calculations

Cost to heat a warm barn:

head = 57.6 million Btu + 92,000 Btu =
626 gal LP gas. 626 gal LP gas x $.40 =
$250340.

.{Cost to ventilate a warm barn:

‘Average air movement per animal = 150
cubic feet per minute”

200 head x 150 cubic feet per minute

« per head = 30,000 cubic feet per minute
¢ubic

l

- Qutput of 1.0 hp fan = 20 000. cubic
feet per minute

1.5 hp x 365 days X 24 hours = 13 140
horsepower hours

13,140 hp hours x 1.84 kWh per hp. =
24 178 kWh

24, 178 kWh x $0.04 per kWh = $967 12

Cost to heat and ventilate a cold barn:

none

-

. Annusl

‘Energi»éavings at Various Prices

.. ' LP Gas .

Cents/gal 35¢ - 40¢° 45¢ 50¢

Annual $219.10 $250.40. $281.70 $313.00
sawings' . . . 5

Blectricity
Cents/kWh 3¢ 4e  S5¢ . - 6e¢
§725.34 $967.12 $1,208.90 $1,450.68

aavinga

3%
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Total sgt.z. % 1,217, 52 $1,490. 60 81, 763 68
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annual i
savings : s

‘ ' Nonenergy Costs! A cold’ confinement

barn for 200 feeder cattle will cost

abqut  $10,000 less thah a warm barn.

Anniual costs for the cold barn are

$1,500 less than for the warm barn in . o
addition to reduced energy costs. 4 : S ’ S

Source:. Beef Housing &nd Equipment
Handbook. MWFS-6, Midwest Plan Service, )
Iowa State Univ.. Ames, Iowa, 1968, p. 9. -
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hxample of enerhz savinpg: . Relamp {nff opportunities
‘(All LOBtS are flgures at 4 centstper kilowstt=hour.
~ The nnnunl snvings intludo normal hnl]ast loss. )

Anprnximutc
L ’ - - Sl o ‘ investment
Area . Relamg from " To “To_save annually . necessary
12 hours daily use b L ' .
1 Night light 2 300-Watt 1 250-watt
: incandéscent ¢ Mércury vapor
SN . floodlights. o : $59.96 - .~ -$115 to $130
Q:Gﬁhours'daiiy dee‘ o : A Ca . ) . f},'
;'.“,. R ] S . . o } , N .. . . v
" Qutside lighting ~, 1 200-watt T 100-watt oA
L ‘ incandescent mercury vapor $7.96 . $50 to $70
"3'nours daily.use . -~ o fv‘ R : ! .
Y . X . .
3Farrowing house - 8 iOQ-watt 4 40-watt - . o
(20 crate) , incandescemt ' fluorescent $25.68 $40 to $48
'f2 hours daileuse e .
‘Nursery S 6 100-watt 3 40-watt' ;9' o
' (} 000 ft2) incandescent fluorescent, . $12.84 ' ‘ $30 to $36
Hog barn 16 100-watt 8 40-vatt .
(3,000 £r2) incandeseent fluarescent $34.24 . $80 to $96
,JFeed house -.._ 1 100-watt 1 20-watt . . .
(l 000 ft ) ' ‘incandescent fluorescent - . $2.20 . . $8 to $10
;ﬁl hour daily use , - .° e ‘
:_&.Cattle ‘shed . 6 100-watt ~ '3 4O-watrt - ' L
(3 000 ft2) '»'f incandescent  fluorescent L 786.42 $30 to $36°
Hay'shéd . .3 150-wact. - 1 175-vatt 7 |
L (3 000 ftZ) . ,inCandescent mercury vapor e e $3.85. o $65. to $80
,‘Shqpk.’ o ;'A‘ 4 100-watt : 2 40—watt : _ N >
Lo L e incandescent . flnorescent' 5 ) $4.28 . " $20 to .24

o ‘ Notes Some of the relampings are not economical at current prices. -These were included
: to give information that ca “be used in planning for the needs of future building or.
,'remodelings.v Also, the life of fluorescent and mercury and sodium vapor lamps is much
}longer than incandescent lamps “However, fluorescents do not work well in cold barns.

»
v
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Y IN LIVESTOCK OPERATIONS

" LIGHTING -
Try to cut lighting costs by a fourth.
While they are a small part of a live-

stock producer's total electric bill,
the -savings can be worth the effort.

" A 150-watt bulb left on overnight (12

_hour's) consumes 1.8 kilowatt hours,
and this adds up to several hundred
kilowatt hours or $20 to $30 in a year.

Use the lowest possible bulb wattage.
Clean light fixtures, and eliminate

. unnecessary lights to reduce lighting

bills. Ipside, fluorescent bulbs pro-
vide four timeés the light of incandes-
cent’ bulbs. Outside,. where possible,

use a mercury vapor lamp to provide

- twlce as much light as an incandescent

lamp per unit of egergy used. Sub- _
stitution of one watt incandescent
bulb for two 60-watt bulbs generates a
16 percent energy saving and provides

approximately the same number of:lumens.

Units used to measure . lighting are
lumens, watts, foot candles, and hours.

- The light output of a bulb is measured
~in lumens,. and the amount of electricity

consumed in watts. A foot candle indi-
cateeé the lumens that fall on 1 square
foot of surface. The life span of a
bulb is measured in hours. Some of
this information is printed on the
light bulb package.. A comparative

' reading of these packages may reveal

that one kind of bulb has-a longer life
than a "soft",or-tinted,indandescen;
bulb of the same wattage.

33



‘”TabléfS——CdmpariSOn of characteristics of 1aﬁps

. ‘Type - Size . rAverage Average Average '!‘
" ofa - -] . by output in _ hours of lumens per-
- lamp : - watts lumens’ life . watt 1/
- Incandescent .25 225 : 9
- (standard) = 40 - 430 S § |
o 60 810 750 o 14
. 100 1,600 . to © .. 16
’ 150 . 2,500 - 1,000 2/ 17 {
200 3,500 = - o © .18
) . - 300 5,490 o 18
-_ - A |
Fluorescent _ 15« .. 660 . ; 34
(standard) {20 . 1,000 - 18,000 40
.. 40 " 3,200 ‘ 60
L ¥ | ﬁ:>
" Mercury s . l
(clear)- - 75 2,800
o Rk - 100 3,800 - - . ,
‘ : 175 7,500 * 24,000 : 40
250. 11,600 : 45 -
400, - 21,000 L. 50
700 39,000 - BT
. ) .
’ : . o (
Metal halide 175 12,000 ‘ o
| 400 " 34,000 - 115,000 75.
1,000 95,000 - '
Sodium - ' 250 © 25,500 : "’
(high-pressure) . 400 47,000 - - 16,000 100
_— o 1,000 130,000 : -

1/ Includes ballast requirements, if necessary; rating not available
for all size and types of lamps.
- 2/ Longer l1ife lamps (up to 3,500 hours) are available at a high
initial cost. They produceL10 -15 percent fewer lumens ‘per watt.

K~

vSourcet Campbell Lowell. and Henry M. Cathey, "Outdoor Lighting Has
Many Roles," 1973 Yearbook Agriculture, USDA Yearbook Separate No. 3854

p. .1900 \)




Before changing lighting, walk around
-facilities,; both indoors and outdoors.
Note the areas which appear over- or -
under-lighted. An individual evaluation
of the amount of light needed may be
-adequate. - To be more accurate, use a
light meter. With the aid of a simple
light meter and the tabulation below,

" you can match the amount of liéht
”provided to specific tasks to be -
\performed :

" Two simple rules will help ohe to use

a light meter and the above tabulation

‘more effectively.

1. To obtain an accurate measure,'hold

‘the light meter 30. inches away from a
‘wall and 30 inches from the floor.

2. ,Also, try to determine the age of

the bulbs in each area. If they are
old, their light will be weak and
give an inaccurate indication of the

.'lighting level when new bulbs are

installed
. .?‘ )
. s
Recommended Illumination Levels . ’
Area or visdal task. . . Foot candles
Feeding, inspection, and cleaning _-?' 20
" Reading charts and records e . -30
- Close ‘inspection of animals . 50
; ‘Washing and sanitizing utensils 100
' Preparing and processing feeds . 10
Livestock ‘housing (heat detection, general ‘health) 7
Machinéry storage : L 57
Farm office - ‘ ’ 70
General inactive areas (to discourage prowlers) .2
Yards and paths .- 1
3

Service areas (fuel storage, building entrances)

e
4y

Source: Krewatch Albert V.

,» "Farm Lighting,"

Farmers Bulletin 2243{fUSDA, Dec. 1969, pp. 10-12,

4 L?



‘LIGHTING *

zxmw OF ENERGY SAVINGS BY CAREFUL
A'l‘TENTION TO LIGHTING USE *

One farmer reported a savings of 400
 kilowatt hours on his electrical bill
when "his hired man quit and: he had to
hire a different one. Apparently, the
first hired man had a hard time remem-
‘bering to turn off the lights. This
400-kilowatt hour decrease may seem
- 1ike an unduly large amount, but when
‘it 1e'broken down to the amount of
~ 100-watt bulbs. that would have to be
on “continuously, it is not unreasonable.
. Just six 100~-watt bulbs being used
“continuously would copsume 5,256
kilowatt hours in a year

- *See other examples of lighting con-
servation on page 32.

: sA'vmoT ENERGY IN LIVESTOCK OPERATIONS -

" by careful attention

$210.24 in energy
t lighting '

savings per year

"‘\\"

Calculations

100 watts x 24 hours per day X 6 bulbs =
14,400 watt-hours per day

14 400 watt-hours per day x 365 days +
1 000 watts = 5,256 kW .

5,256 kW x §$.04 4 oy = $210.;24 per year

.',

Eoerngsavings at Various Electrical

.Annual

Rates .
Cents/kWh 3¢ . 4¢ - 5¢ ' 6¢ﬂ

$157.68 $210 24 $262.80 $315 36
savings . )

Vo

', lmrmo GRAIN

. Corn. harvest usually begins when grain
" moisture is 28 to.30 percent. By the
- end ‘of the harvest season the moisture
‘'of corm in the field is usually around
v'184percent Harvested corn usually
averages 23 percent moisture content.
. . . 4
Corn.to’ be sold at harvest must be
dried to 15.5 percent moisture or sold
_at a ‘discount. - To be stored on the ..

~

- how long it is to be stored.

farm, it is normally dried to 13 to
15.5 percent moisture depending upon .
Usually,
8 to 10 percentage points of moisture
are removed from corn during the
drying process. '

-Grain drying is too complex a process
and done in too many ways to make a

thorough set of recommendations here.
Nevertheless, a few examples to show,
the possibilities for energy savings_

follg\vg



_DRYING GRAIN

ey

/"\‘

- EXAMPLE: OF SAVING ENERGY THROUGH THE
FEEDING OF HIGH MOISTURE CORN 2/

PN

A farmer harvests, dries, and . feeds

"~ 20,000 bushels of No. 2 corn each year
to finish 350 steer calves to slaughter
‘weight or produce 200 litters of hogs
in a farrow-to-finish operation. If

he removes 9.5 points of moisture, from
25 to 15.5 percent moisture, he starts
"with about 22,660 .bushels of wet corn.

" annual costs per bushel equivalent of

~If he uses a batch-in-bin drying system,
" he 'has $24,850 invested in equipment Y
with an annual cost of $2,955 for this
fixed investment{. The operating costs
for this system are $2,753 of which LP .
gas is $1,507 (( 75.gallon of LP per.

?

per bushel for the dryer and .1
kilowatt hour per byshel for aeration,
during storage).' The total anrual
costs of No. 2 corn for this system is
$.285 per bushel.

As long as thé corn is going to be fed
to cattle or hogs, drying is not the .
only preserving method one can use.

High moisture corn can be placed in an
ir-tight storage structure and pre~
served through fermentation. Propionic

acid allows preservation of high

moisture corn without fermentation.

‘The animals will gain the same no matter
which preserving method is used.

2/ Material for this example was
provided by Julius Edwards from his
‘Master's thesis, "Economics of Energy

'Use Under Selected Alternative
‘Technologies for Illinois-Hog Produc-
tion," Univ. of Illinois.

.qy acid of $.36 per pound makes acid

," :
EIROKN ,

moisture/£orn.
versus high temper-
ature drying

$47.57 to $522.11
net energy savings
from feeding high

For an oxygen-free Forn storage gystem’
using a 25 by 65-foot upright silo, the
investment costs are $38,610 for equip-
ment with an annual cost of $4,184 for
this fixed investment. The operating
costs are $1,476 of which diesel fuel
is '$70 to operate the tractor-powered
blower for 45.7 hours, The total
L
No. 2 corn for this system is $.283,
Cost of the two_systems are essentially
the same, but drying takes $1,734 of
. the energy annually; the high moisture
system, $70. A price for propionic

, treating of corn much more expensive

than drying or fermenting the corn.

THowever, acid treating can be used with
many’ existing“etorage structur s-on - o,
farms and may be justifiable iihder soﬁE’“‘
conditions such as a ,shortage of gas.
Also acid-treated corn may be sold to -
another farmer for feeding more easily

“than fermented corn.

A farmer can reduce energy use by feed-
ing high moisture corn. However, he
may reduce flexibility in marketing

his crop, .may create. complications in-
ration formulation, and may precipitate
changes in methods of feeding. Weigh
the options carefully before making a
change. ¢

"(continued on page 38)

44
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Calculations ‘,;- R 3,767, 225 gal. of ‘LP gas x$. 40 per gal o
' Of LP = $1, 506 89 R

High temperatur% dryingf>~- -

5 " (0.15 kWh of electricity for dryer +
25~percent beginning moisture corn - 0.1 kWh of electricity for. aeration) x 5
- 15.5 pe nt ending moisture corn = 22,660 bu of 25 percent corn = 5,665 kWh:
9.5 percentage points of moisture L Y - o . {f'
_ removed. . T 5,665 kih X $.04 per kWh = $226.60 St
1.9.54pereen;age}pointe of moisture re- = _§zggﬂ-free sto:ggg
‘moved x 0.0175 gal of LP ‘gas per ,
.. percentage point of moisture removed x - 45, j ‘hours needed to fi11 silo x 3 4
. 22,660 bu of 25 percent corn = gal’of diesel consumed by a 50-hp :
3, 767 225 gal °f LP gas. traﬁtor operating at full power = '
' 155.38 gal of diesel : - S e
g
. 155! ‘38 gdikbf diesel x $. 45 per gal -
"$69 92. o

<

.Costs and Savings at Various ﬁnergx Prices - ‘

High-TemperatureIDrying

LP Gas I

Cents/gal  35¢ swe - Tdse . soc i
Costs  $1,318.53 s1;s?5.a9 $1,695.25 - $1,883.61

Electricity
4
. Cemts/lBh 3¢ | 4¢ 5¢. - - 6¢
 Costs  § 169.95 § 226.00 § 283.25 -§ 339.90 R
Annual  §5,462.48 - $5,707.49 . $5,992.50  $6,197.57 o
. drying - . . : o - K
costs hd
‘Oxygen-Free Storage . o . B '_“ -
o Diesel Fuel :
¥ . o . . o . e v
. Cents/gal 40¢ ‘ 45¢ : 50¢ '55¢ . )
0 . - ’ - . ) - ¢ . - . '
N ~ Costss § 62.15 $ 69.92 776( § 8s.46 T
Annual $5,652.15 $5,659. 92\_§s 667.69 -  $5,675.46 W I
© oxygen- ' oo L
free.storage { o : ot
costs - o S o et
Net, ' -§ 189.67  § 47.57  § 284.81  § 5201 0 - 4
savins'_'_ . ] . ~ o N ST .
drying versus - . ; Lo e PR A
oxygen-free . . s e e g
storage : : | R BRI




DRYING GRAIN

EXAMPLE OF SAVING ENERGY THROUGH BETTER
'PLANNING OF. THE, CORN RARVEST PROGRAM

l ../ . .

$19O 20 in energy 5,000 bushels of
savings per year corn field dry
by delaying-corn another 5 percent-

harvest and letting age pdints

- Corn. that has matured can be handled by téglculations

" modern combines when the moisture levelb

‘48 as high as 30 percent, but kernel
breakage is high and harvesting losses-
are increased. One might profitably
delay harvest a few days. During the.
early fall, temperatures are usually
rather high. The rate of field drying
 is also high. Delaying harvest for a
week or 10 days may mean harvesting 25
instead of 30-percent moisture corn.
‘With a relatively small crop, most
producers can wait awhile and still -
get the crop into storage well before
. bad weather and the high loss period
that occurs later in the year. Even a
.2-row corn combine can harvest’ 20,000 .
bushels of corn from land yielding 100
. bushels per acre in just abou welve
- 10=hour days.

Most of the corn on a farm will be
harvested at the same moisture content.
Waiting a week or 10 days, however, '
can well mean that the first 5,000
. bushels comes in at an average of 23
instead of 28 percent moisture. It
. ‘takes about 1.75 gallons of LP gas and
..»1.50 kilowatts of -electricity to remove
one point of moigture from 100 bushels
of corn in a high—temperature drying
system, . Letting 5,000 bushels of corn
field dry an extra 5 percentage points
can thus save you about 438 gallons of -

" LP gas and 360 kilowatts of electricity.

Also, the dryer corn will combine with
léss damage and loss, and it will con-
tain less trash and fines thereby
reducing problems in storage.

e »

5 points x 5 000 buvx 1 75 gal of-

‘LP gas = 438 gal

5 points x 5,000 bu x 1. 50 kWh =
375 kWh .

-

Energy Saviﬁgg at Various Fuel Prices b

Electricity

Cents/kWh 3¢ be 5¢  6¢

$11.25 $15.00 $18.75 $22.50 -
| -

LP Ga7/

Cents/gal 35¢  40¢  45¢  50¢

Annual
savings

Annual - $153.30 $175.20 $197.10 $219.00
. savings ’
* Total $164.55 $190.20 $215.85 $241.50
savings ’
~0
45
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EXAMPLE OF SAVING ENERGY THROUGH .
' SELECTING THE RIGHT SIZE OF STORAGE
' BINS FOR CORN 'y

o

. A. 20,000 bushel bin plus perforated
. floor and aeration fan presently costs
about $12,000. Three 6,670 bushel bins
similarly equipped cosf’about $15,000

”or $3,000 more. ™ -

' The initial'cost_saﬁings provide a

_ strong incentive for building large
grain bins, but they may cost more
‘than smaller bins in extra drying.

. ‘costs. . Corn to be stored through the’:

~ hot summer months must 'be dried to 13

-or 1& percent moisture, or it may not
keep ’ ‘

Corn can be stored satisfactorily at
much, higher moisture levels. without -
either spoiling or Mermenting if it

“can. be kept cool. For example, corn
containing 20 percent moisture can be

" kept in storage about 60 days if it
can bé cooled quickly to 45°F. This
is easy to accomplish with night air

" in the latter part of the harvest
season in-the Corn Belt. The bin

m.containing cool, high moisture corn

. can then be’ fed,out_before warm weather

~ comes. ' “ o e

.

| = 2

‘;g% Several small bins rather than one .

and storing 20,000 .
.bushels of corn.
".in three:*bins .
. instead of onme.

- $386. in net eneréy
savings per year
by - varying  ending-
moisture levels

.large bin provide: the flexibility to
‘vary moisture content of corn according
to use periods. Drying 20,000 bushels.
of No. 2 corn equivalent from an aver— ..
age harvest moisture of 23.5 percent’
(22,200 bushels of wet corm) to 14
percent moisture for year-round storage
takes about 3,691 gallons of LP gassnd
3,164 killowatt hours of e1ectricity.

Suppose instead one uses three 6 670
bushel Qﬁns. Early harvest corn
averaging 25 percent moisture is dried
to 14 percent and put in one bin for-
-summer feeding. Mid-harvest corn
ayeraging 23 percent is dried to. 18
percent, cooled as the season progresses,
and kept for feeding in the spring.

"+ Late harvest corn averaging 20 percent

moisture is put in the third bin-

/

_directly from the, combine, coaled with .u

natural air and fed during the winter.

cost ‘of the $3,000 additional invest-
ment in smaller bins at 14 percent is
-$420. Net gain for the flexible
system is about .$386 a year.

wSoTmEAS L v 7 -
-

o N
ST

Aeration is necessary for all corn’ ﬁf%
regardless of moisture-or bin size. -éﬁ?

; i g.,‘x*_-. 19

The three-bin system results|in an -
annual savings of about $806 'for dry- ‘g .
-ing--1,856 gallons of LP gas'and 1,591 ¥ -
- kilowatts of electricity. The annual P



o culationsf I metl;;;mm;;Q:winter. -No-, drying

One-bin sxstenu

-aJ . .7vﬁ" o ;}%”gTotal energy ‘use: . 1 835”ga1 LP gas
' ' .7 .‘and 1,573 kWh electricity
000 bu of No. 2 corn = 22 200 bu of " - .

,5 percent corn .. N _ ‘*"Difference. 1, 856 gal LP gas and 1,591

20

. _kWh of electricity
Awerage beginning moisture -~23 5 - o
TR A DI NIPE (-:' . Added’ investment é%%c- $3, 000" add onal.
. ' g ~ for smaller bins x .14 investment cOBt =
erage ending moisture - 14.0 percent : $420 ' - :
23 5 tO 14, 0 = ' Energy savings: $806.04 - $420 =

$386. 04 per year

RS TR R "6 L "I - _ . . 3 v‘f
"9,5“points x: 22 200 bu x. 1. 75 gal R ‘ :
LP_pet hundred bu per point = 3,691. Dollars Saved at Various Fuel Prices

i AR LP Gas
9.5 points x 53,200 bu x 1.50 ki SR - , | :
hu,per hundred bu per point = 3,164 kWh ‘f"Cents/gal 35¢ - 40¢ 45¢" ' 50¢‘ :
iThree—bin system._if o T . annual | $649. 60 s742 40 ss3s 20 $928. 00"
' ] " savings ‘ . ,“ 3
ummer.. 6 670 bu No, 2 corn = 7, 560 e ’ U T T M
u of 25 percent corn . ' - ' '
1I*Spr1ng., 6,670 bu No. 2 corn = 7,360 / L
“-bu of .23 percent corn = e o Electricity’
lﬁfWincer-‘ 6 670 bu No. 2 corn = 7,080 -Cents/kWh. 3¢ 4¢ - 5¢ . 6e

“'bu of 20 percent,corn

, s -Annual  $47,73 $63.64 $79.55 $95.46 . K
»Summer., 25-14 - 9 points (moisture) °  savings : ot ‘

;points x 75 6 hundred bu ‘X 1.75 gal
of 'LP’ per hundred bu per point = l l9l

i Total ~ $697.33 $806.04 $914.75 $1,023.46
L N 'f‘ - R ' " savings ' - B -
fTQ points"xg75'6 hundred bu x 1. 50 kWh - '
%;per hundred bu per point = lJ?Zl kWh - .
;S_pring'f 23-18 =5 points (moisture)
;15 points x: 73 6 hundred bu- x 1. 75 gal - e
“LP per- hundred bushel per point = 644 o , , ,§§ } .
L 881 LP . o e v ) . . . ‘

‘gs‘points x 73.6. hundred bu x 1.50 kWh .
uper hundred bushels per: point = 552 kWh




SAVING ENERGY IN LIVESTOCK OPERATIONS

IIIIGAMGWITHSPRINKLERS s - goes.on a field only to run off or

o ' " .evaporate. ' Excess water pumping may

A Energy demands for sprinkler irrigation " be more expensive than many irrigators.
can b high " Because of the avail- - realize. Irrigate strictly according
ability of water, either because of a i to crop and soil needs to reduce
permit allocation or its relatively . /i annual water application and energy

- low cost, irrigators may not always 'f cost substantially without lower

' - employ the best water managemertt- * yields. High yields of pasture and-

techniques. Many times too much water hay crops require supplemental ¢

“irrigation throdghout much of the
‘ Western half of the United States.

- Table 6--Diesel fuel required per acre for 1 foot of

. water applied at various plessures 1/ /
- Lift . ' ._ ' -

(feet) 20 psi | 40 psi “60 psi | 80 psi | 100 psi -

. Tgsallons

50 - 15 - 22 28 35 42
100 22 29 .36 43 50
200 37 44 .51 58. ° 65
300 52. 59 ~7.1.66 " ) 80
400 68 74 - 95
111

500 83 907, v 9

l/ One gallon of diesel fuel produces about the same
_work as 1.4 gallons of gasoline.’

Source: Energy Facts and Figures, EM-3943 Washlngton,
- State Univ., Pullman, Wash. Aug 1975. N

'Table\g;;Kilowatt-hours per acre-foot of -water applied _Hf“
at varisus pressures : B -

Lift 1 N
(feet) | 20 psi | 40 psi | 60 psi | 80 psi | 100 psi

-=Kilowat t-hourg=—===m==m=m=—-

50 - 192 - 260 350 440 510

100 280 350 440 525 . 600
200 | . 455 |, 525 . - 610 700 790
300 630 700 - 790 - 875 950
400" 800 875 960 1,050 1 120
500 980 1,050 1,140 1,230 1,299

-

Source: Energy Facts and Figures, EM-3943 Washington
State Univ » Pullman, Wash., Aug 1975 ‘

a2 e .

¢ : .4, - ‘ : ' 4159 |
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. EXAMPLE OF ENERGY SAVINGS BY USE OF

"'AUTOMATIC TIMERS ON IRRIGATION PUMPS

Installation of timers to automatically

switch off " pumps can result in con-

- siderable energy savings. Not only

.does a timer eliminate the need to get
up and turn off a pump during the
tnconvenient nighttime hours, but it
also decreases overapplication of water
which can result in plant and soil

' damage, and wasted energy use.-,,;,

Consider a situation where the pumps '
run unnecessarily 25 hours a year be-
cause there is no one to attend the
‘cut off switches. On a medium pressure
well (60 pounds per square inch) and a
200-foot lift with a system delivering
500 gallons per minute, $53 in energy
savings could be realized annually with
a diesel pump; $56 with an electric

pump' : ,-,'

ﬁ.The cdst of automatic,timers ranges f“om"

$9 to $31 plus ins llation‘costs of
$3 to $5. ' -

50

‘;szs 78 to $32 12

in net energy
savings per year

Calculations

.

Qiesel—powered pump

25 hours.x 60 minutes per ﬂourﬁa 500
gal per minute + 326, 000 ‘gal per acre
foot = 2.3 acre feet .” :
2.3 acre feet X. 51 galtof diesel per
acre foot x $.45 per gal of diesel =
$52.78 = .

Net savings'Cr$52 78 fuel savings -
$24 timer’ and installation cost =

-+ $28.78

Dollars Saved at Various Diesel Fuel'

Prices i -
' Cents/gaI , ¢ 3“50¢ 55¢
Annual $46 92 $52.78 $58 65 $64 52
savings . ' ® .

i
&

-

" Electriec-powered pump

2.3 acre feet x 610 kWh per acre foot x
$.04 per kWh = $56,12

" Net savings. $56.12 electrié savings -
~$24 timer and installation costs =

$32 12

Dollars Saved at Various Electrical

: LAnnual
'VQ savings

Rates

Cents/kWh 3¢ ':,:_'4¢ —5¢ . 6¢

$42 09 $56 12 $70 15 $84 18

43
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_. EXAMPLE OF ENERGY SAVINGS BY MAINTAINING $114 75 to $127. 00
- IRRIGATION EQUIPMENT IN EFFICIENT

‘{CONDITION :

J:es;ﬁpment in good .
s?ﬁﬁs in the sprinkler

Keep irrigati'
~repair. . Chee
lines for lr:n
ler. nozzLes “The enlarge after being
used for a time and, may apply water at
. -a greater rate than the soil can
.- accept it.. Enlarged sprinkler nozzles.
.+ also shorten the. distance water is

" ‘thrown, overload the. ‘pump, and cause a
pressure ‘drop- that increases the drop-
. let size. Investigate the efficiency

- of the well. <Clogged perforatioms or

water screens at the water bearing

', strata may prevent water flowing freely:

. into the well. -

.. Suppose that inefficiencies in the

itrigation system due to lack of main- .

_tenance fesult in a 5-percent increase
in the workload of the pump. On a 40-

acre field using a medium power system
(60 pounds per square inch) ‘and a 200-

- foot 1ift delivering 30 acre inches
. per. crop-.year, this can/dhount to over.
. ‘$100 per year :

: Nonenergy Costs‘ Cost of materials
used in maintenance may well exceed
/energy cost savings. However, other

. benefits will -accrue in better water

~distribution and increased equipment
life. .

year per 40-acre

in energy savings - field
; 7 | = _

Calculations.

.=XInspect your . sprink-

Diesel-powered pump

2.5 acre feet x 51 gal of diesel per .
acre foot = 127.5 gal of diesel

127.5 gal of diesel x 05 energy loss x

40 acres x §. 45 per gal of diesel =
$114 75

' Dollars Saved at Various Diesel Fuel

Prices

Y

vCents/gal 40¢ 45¢ - 50¢ 55«;

Annual - $102.00 $114 75 $127.50 $140.25

savings

Electric-powered'pump

2.5 acre feet x 610 kWh per acre foot =

1,525 kWh

1,525 kWh x .05 energy loss x 40 acres x

$.04 ‘per kWh = $127

Dollars Saved at Various Electrical

Prices.

Cents/lih 3¢~ 4¢.  Se 6¢
Annual ~ $91.50 $127.00 $152.50 $183.00
-savings : : :



. .-calendar.

m n]GA‘l‘!NG WITH SPRINKLERS .. "*

)

‘*iTEXAHPLE OF ENERGY' SAVINGS. BY IRRIGATION'-

”1'ACC0RDING TO PLANT NEEDS

,'Ponding at the. lower end ‘of - the field

and water flowing along ‘the roads is-
;" evidence of overwatering. Irrigate
" - according to plant needs rather than
" following a set number of days on the
. You can improve irrigation .

~efficiency by using aids such as soil
*augers, ‘evaporation pans, -and moisture
meters. They help to accurately
determine when and how much to apply.

They are much. better than trying to

eyeball it. The results are reduced
© total water used in a season, reduced

‘energy “used for pumping, and increased
- money in your pocket.

Suppose that overwatering results: in a:’
10-percent waste of water per year;’ -
- Assume also a medium-power - ‘requirement -
- of 60 pounds.per square inch and a 200-.

-foot 1lift on a side roll system cover-

ing 40 acres with 30 acre inches app1ied'

"per year. . The extra water pumped
requires 12.75 gallons of diesel fuel,
‘or 152.5 kilowatt ‘hours. per acre. On
a 40—acre field this could mean $230
or more a year in saved energy.
j-Nonenergy Costs. Cost of monitoring
" equipment ranges from $20 to $50." If
it lasts more than one year, the net
savings will be greater than shown
in this example.

“ net energy savings

Q:Cents/gal 40¢

_per year per 40-
acre field

_$194 50 to. $209 in

DieSel-powered pump

0.25 acre foot x 51 ga1 of diesel per
acre foot = 12.75 gal of diesel

~

512 75 gal of diesel x 40 acres x §. 45
per gal of diesel = $229 50

Net savings: - $229.50 diesel saving -
$35 cost of monitoring equipment =
$194.50 -

v Dollars Saved at Various Diesel Fuel

Prices

45¢ 50¢ " 55¢

Annual $204.00 $229. 50 $255.00 $280.50
savings , . _ .

Electric-powered—pump

- 0.25 acre foot x 610 kWh per acre foot =

152.5 kWh

~

152.5 kWh x 40 acres x $ 04~per kWh =

$244

Net savings: $244 e1ectric savings -
$35 costs of monitoring equipment =

-$209

" Dollars Saved at Various Electrical
Rates

. Cents/kWh 3¢ 4¢  S5¢  6e

. Annual  $183 $244 $305 $366 .
_savings :

.

52 -

45 -



"*different tasks.

_,Mbst livestock producers know how much

. their electricity and fuel bills have
gone up during the last years, but few

" know how many kilowatt hours of )
. electricity or gallons of diesel, gas-
.oline, or LP gas they use or what. :

+ they use.it -for. 'In evaluating the

" amount of energy used on the farm, look
*..at the amount needed to perform -

The recordkeeping

l charts in this section will help pro-

ducers detéermine where and- in what

‘amounts they use energy.

-~ . . B . ‘_/'

raw

Redor@}gg_Ene#gz;___ :: .

' different operations.
‘keeper Number 4 is for tractor time
~and fuel used in livestock production

ﬁThe following six recordkeeping tables

will help a producer to keep track of-
total energy use by type and. assign the
right portion of it to livestock pro-
duction. Energy Recordkeeper' Number 1
is for electricity. If power-for the
livestock facilities goes through a
separate meter, then the producer makes

. one entry in the livestock column of
.Energy Recordkeeper Number 1.

If the.
electric power all goes through only"

. one meter, the producer will have to

estimate average kilowatts. used follow- c
ing the suggestions in the footnotes

'to Energy Recordkeeper | Number 1.

. Energy. Recordkeeper Number -2 is for LP

or natural gas. If a producer uses LP
‘and natural gas, he will have to use a

_separate sheet for each.

Energy”Recordkeepers Numbe: 3 and -
Number 4 are for tractor fuel. Energy.
Recordkeeper Number 3 is for the total
tractor use and includes a column for
hourly fuel use. Hourly fuel use can

‘be an early warning that the tractor

or equipment needs some attention. It
also -indicates the:energy demands of
Energy Record- .

and uses information from Recordkeeper '
Number 3. ,
Energy Recordkeepers Number 5 and Number
6 are for truck and automobile fuel.
These are set up to utilize odometer
readings and to figure miles per gallon.

. Allocation of truck and auto use may.
_be even more difficult” than allocation’
~ of tractor hours.

Approximate in
instances -where a detailed. log of use
is not maintained. o .



GRINDING AND PREPARING FEED

-

'EXAMPLE OF ENERGY SAVINGS BY FEEDING
'FREE CHOICE' CORN AND PROTEIN ‘SUPPLEMENT .
VERSUS CUSTOM GROUND AND MIXED HOG FEED

- .

M, Mhny farmers buy 40-50 pound feeder pigs

-,

- feeding.

in the fall and winter after corn har-.
vest Time and feed them out to- market
weight. . Some, especially those who °
feed only a few hundred hogs -annually,
haul their corn to commercial feed

‘mills regularly to have it ground and

mixed with protein supplement before

3

A farmer who feeds two ‘successive lots
of 150 pigs and who hauls feed 25 miles
round trip for processing could save

800 miles of truck travel and 40 hours

"of driving time by feeding grain and

complete processed ration.
- in. feed efficiency are not measured in

-and mix the feed would be ‘saved.

supplement free choice. This' amounts

 to saving $80 to $100 in gasoline cost
.alone.

In addition, energy required
by the commercial feed mill to grind
"Con~=~
sideration also should be given to
imprévement in feed efficiency from a
Differences

this example.

year in fatfening'
- 300 feeder pigs

$88 in energy
savings in gas-
oline per

'CalCulatiens_

_ miles per trip

. 800. miles at 5 miles per gal =

Each lot of 150 pigs eats an average

of about 2.5 tons of feed per week for_

16 weeks.

1 trip with a 2-ton truck to feed mill
per week x 32 weeks per year-x 25
800 miles

. 160 gal

of gasoline. >

Savings at Various Gasoline Prices

. costs,
‘Avoid a custom processing charge .($5
.per. ton),

Cents/gal 50¢ 55¢ 60¢ 65¢

$80 488 $96 $104

AN

Nonenergy Costs:

Annmal
savings

Eliminate the trips

_to the feed mill and get rid of 6 to

7. cents per mile in nonfuel operating
Reduce wear on the truck.

Free 80-100 hours a year
spent at the mill or enroute.. A
farmer may find he can operate with a

'small truck instead of a large one.
‘Differences in feed efficiency and,

protein cosgs, if any, will hdve to
be weighed along with these costs.

19



. 'SAVING ENERGY IN LIVESTOCK OPERATIONS

>

MANAGING RANGE AND HERD .
Mbst cattle are grazed year round on -
pasture, range, ‘OTr Crop residues.

,_Cow-calf operators often use a pickup
ﬂtruck for’ supplqnental feeding and
'checking on- the herd.” Regular tuneups
Jhelp save fuel.
in proper adjustment also helps save
fuel.

, x
EEA

s
TR

Keeping the carburetor .

"increase
coéts pet bale are reduced.

It costs about $55 a-year fof.eégry
1,000 miles the farmer drives the.
'pickup truck.

';per ga}lon and gas at 55 cents per.
L _

This assumes 10 miles

gallon.

Ranchers need to haul hay long distances
especially in the West. Somé have -
extended the beds of their farm'%rucﬁs
and added a section .over the cab to
increa bale capacity.”’ Fuel use

per load, but fuel and oth er

,.J\

-

7
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- EXAMPLE OF ENERGY SAVINGS THROUGH .
. CHANGING SUPPLEMENTAL FEEDING OF BEEF -
'-cows )

‘, v . S

¥

&{h of the fossil fuel used 4n beef
le production is used in getting
o Supplemental feed to cattle on the
u3range e :- L g «(

-

f;cTo save fuel, operators may limit range

: feeding to every .other day, using salt
*-,to limit consumption of concentrates -,
S or usiﬂg supplements designed for free

 choice feeding. f self- -limiting dry
... concentrates are fe , the operators
:..would have to invest in self-feeders,
‘but’ the savings in fuel and labor
giwould eventually offset this.

As an example, a 300—cow beef cattle
F‘Operator in the’ SOuthwest High Plains.
- .of Texas may feed 1.56 pounds of 41
ﬁjpercent cottonseed ‘cake per-mature
-."animal. each day for 120 days this

" winter.- This’ requires ‘about 274 hours
~of pickup use. Sinee a-3/4-ton ,pickup

'can carry the‘1l,120.pounds of feed every

' other day almost-as -easily as the 560 .
;;pounds every day,..the potential- for
_-8avings, in’ fuel is considerable

‘Adding one—hplf pound of salt for each

" ‘pound” of‘meal results in the pickup _

~being something ‘less than: half ‘loaded.

*If»the rancher changes his self feeders
80 that the feeders - will hold a full
?pickup load, he-can reduce his feeding
trips from 120 to 50.'

.A 1. 5-ton truck equipped with a tank
"could dispense enough liquid feed in
"four‘trips to supply the supplemental
~feed: requirements of the breeding herd -
‘for’l onth, rather than making. a trip
‘out to feed every day.  Each rancher
7must figure whether the differences in
;the cost of these feedstuffs will be .
voffset by his fuel savings '

“-months:

28

year per 300-cow
"beef cattle herd

$170.50 to $293.92
_in energy saved per

-Calculations

. Feed concentrates everykday for 3
2,28 hours per day x 120 days .

X 2 5 gal per hour = 685 gal

Feed evéry other day:

2.5 hours per day x 60 days x 2.5 gal
per hour.= 375 gal

.Gasoline saved. 685 gal - 375 gal
310 gal o

Load self—feeders as reguired. 2,28
hours per load x 50 loads x 2 5 gal

per hour = 285 gal -
Gasoline saved. . 685 gal - 285 gal =
40 gal' ' ,

Feed liquid feed for 3 months.
5.02 hours per day x 12 days X 2.5 gal
"per hour = 150.6 gal" .

534 4 gal i

Gasoline Savings at Various Prices

oy

e Regular Bulk Delivery

50¢ " 65¢

i

'Cents/gal 55¢ 60¢.
_Annual
savings
(feeding every

other day)

Annual
savings -
(using self-
feeders)

.Annual'
savings" » .
(using liquid s *a
supplement) : -

¥ .

Gasoline - saved: , 685 gal - 157 6 gal =~

21 -

© $155, 00 $l70 50 $186 00 $201 50
$200.00 $220.00 $240.00 $260.00

$267 20 $293.92 $32€ .64 $347 36
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EXAMPLE OF ENERGY SAVINGS‘FROM TWO

GRAZINGSYSTEMS e

e P
Yearlong grazing of livestock herds on

‘the range 18 a common practice in the

Southwest. .- Range can be improved by

~'deferring use of particular pastures
.during the growing seasons. ,
.tional benefit is savings in laﬂkr and

An addi-

" pickup operating expenses assoclated

"

with supplemental feeding. While a
reduction in livestock numbers may be
required at the outset to avoid over-
grazing, stocking rates can be increased
over time as range condition improves .

- over the original grazing system._

Let's examine two types of deferred

grazing to show the fuel savings. The

" first is a four- asture ‘deferred- -

rotation grazing system, and the sedbnd
is the one-herd, high intensity, -low:

frequency (HILF) grazing system. 1

- herd :into” three pastures for shorter

A 300—cow beef cattle herd in the ,h
~. Southwest High.Plains of Texas encom-
passes 8,928 acres.

Pastures are ,
sufficient in number and size to allow
at least three dispersed sets of four-

. " pasture deferred-rotation grazing

systems. By coﬂhentrating the breeding

periods rather than ip all pastures
yearlong, pickup use in supplemental

o feeding, and livestock supervision and.
'_;handling can be reduced considerably.

By opening adjoining pasture gates,
thé ranch can-be combined into a 6- °
pasture operation for HILF grazing.

* The entire beef cow herd can be grazed
~,;in each pasture ‘for 4 weeks Before

o moving them to the next pasture, thusg
" ‘providing periods of deferment..
‘.3offers an opportunity to feed cattle -

This

:iupplementally during the winter and

.-to oversee. them in one pasture at a
. time.
-+ feed ‘and in supervising and handling -
_,fvcattle can be reduced significantly.

Pickup fuel used in diqtributing

’

- Gasoline saved:‘

. Feeding

’. -(continued on page 23)

rFeeding.

' Supervision and handling.
‘per day x 365 days x f2.5 gal per

>gal =1, 352

$245.00 to $493.35 year per 300-cow
in energy saved per beef cattle herd

Calculations

Herd dispersed'over~entire ranch:

Feeding: 2.28 hours per day x 120 days
x 2.5 gal per hour = 685 gal of. gaso-
line '

‘Supervision and handling. 'l 22 hours
per day x 365 days x 2.5 gal per hour =
l 112 gal of gasoline

Total gal of gasoline.

)
685 gal + 1,112
gal = 1,797 gal i

Fourfpasture deferred—rotationAgrazing
szstem: o ‘

1.71 hours per day x 120
days-x 2.5 gal of gasoline per hour =

512, gal of gasoline

.92 hours

hour = 840 gal of gasoline_'

Total gal of gasoline. 512 gal + 840

1,797 - 1,352 =445 gdl
HILF grazing system: - j
1.14 hours per day-x 120 days
x 2.5 gal per hour = 342 gal of gaso—
line p )

Supervision and handling: .Sl-hours .
per day x 365 days x 2.5.gal per hour =.
558 gal of gasoline ' )

342 gal + 558
ne

Total gal of gasoline:,
gal = 900 gal of gaso

Gasoline saved. 1,797 gal - 900 gal =
897 gal : o :

- .



- adequate, fuel sa

. Gasoline Savings at Various Prices -

Regular Bulk Delivery"

' Cents/gal 50¢ 55¢ .. 60¢ 65¢

?'Fou?-ngfhre_De!erfed Rotation

" Grazing System
Annual . $222.50 $244.75 $267.00 $289.25
- savings : S R

HILF Grazi@é System

© Annual $448.50 $493.35 $538.20 $583.05
- .-savings S '

S T S
Nonenergy Costs: v}f fencing is already

“In addition,  the four-pasture system
~.saves .$12% in .truck repairs and lubri-
-, cation plus.$400 in labor at $2.25 per.
- hour. - HILF saves $250 in truck costs;
%809 °1in labor at $2.25 an hour.

o

ngs are a net gain.

30
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" MANAGING RANGE AND HERD

_ EXAMPLE: OF ENERGY SAVINGS BY CHANGING™
TO A LOW-VOLUME APPLICATION OF . / _
HERBICIDES TO -CONTROL BRUSH

Brush and other noxious plants compete
for water, soil nutrients, ‘1ight, and

- gpace with range and pasture forage
plants., Heavy infestations of brush,
such as mesquite, white brush, and

" gcrub oak have reduced range-carrying
capacities to the point that ranch
operators must control brush or reduce
stocking rates. ‘Aerial applications
of herbicides are used. The material

. usually is mixed with diesel oil or.
diesel oil and other carriers such as
water. This praétice of using carriers
extends the herbicide more uniformly
over the ‘treatment area and facilitates
. adherence’ of ‘the herbicide to plant

.. leaves for increased effectiveness.

. A 300-cow beef cattle ranch in Southwest
Texas has a mesquite infestation. Part
~ of the ranch is sprayed each year.
Deferment of grazing usually follows
brush control treatment, 80 one’ pasture
may be treated 'and rested before another
one is treated The ranchér would .
spray 744 acres, one of his 12 pastures,
each year.. Experiments show that the
amount of carrier can be reduced from
- 5 gallons per acre to 1 gallon_per
.. acre without reducing the coverage or .
_ the effectiveness in brush kill
‘appreciably. Reducing diesel oil used..
as a carrier ‘saves both diesel oil and
£light fuel used in herbicide applica-
tion.
the savings here are reflected in the
_ custom rate charged

$i,357.06 in energy

saved per year ~ cattle herd

A . [ )

Calculations , L.

Spray mesquite with full carrier:

3,720 gal ofvdiesel e

.14 gal aviation gasoline per acre x
744 ‘acres 104 16 gal ' :

>
H

b4

¢ per 300-cow beef

-Slgal diese1=oilqper aere,x.744 acres =

Spray mesquite with low-voléﬁe carrier

X

.10 gal of aviation‘gasbline per acre-x
744 acres = 74.4 gal of‘gasoline

3,720 gal of diesel®- 744
2,976 gal of die§e1

Fuel saved:_
gal of-diesel =

'104.16 gal of ‘gasoline - 74.4 gal bf -

29. 76 gal of gasoline4
.’-_‘ _9

gagsoline =

\&"

While this is a custom operation,f

Energy Savings at Various Prices

e ‘Diesel Fuel . .

Cents/ - 40¢ 45¢° . . 50¢ :
gal . : . EE
Annual $1, 190. 40, $1 339.20 $1 488.00+81, 636. 80
savings Ny
Aviation Fuel ’
’ ’ K +
Cents/ 55¢ 60¢ 65¢/ T 70¢
gal - - , )
Annual © $16.37  $17.86 $19.34‘ $20.83
. savings. LV "

Total $1,206. 77 $1, 357. 06 $1,507. 32 $1, 657 63
_annual
savings . 1 e

'1 gal. diesel oil ‘per acre X 744 acres =-.
744 -gal of diesel . . ‘

ot



" SAVING ENERGY. IN LIVESTOCK OPERATIONS S

vmmmcmnmmc ~ ‘ Maintenance

5'_In most. beef cattle and -sheep operations, Electric fan motors should be checked

. .1little or:no mechanical ventilation.or  ‘and oiled regularly. They are probably
"fisupplemental heat is required. But in - run more -hours than .any other electric

.- gsome. of the new confined housing systems motor and receive less attention. Clean-
- the "energy requirement is high. -Heat~- ing off.dust gnd oil that’ builds up on

. ing. and ventilation are large energy . the fan blades will save 5 "to 10 per-
“users in confinement hog production, - cent.on energy in winter months, and.
.. -especially for farrowing houses and - help fans move more air .in the summer

. nursery buildings. The electrical ' ’months. Cleaning of the louvers to - .
" power needed to. ventilate a total con-'lv'make them. operate more smoothly and !
“‘finement farrowbto—finish hog facility:  accurately Will improve a fan's

5 producing lﬁ600 ‘head a year im the - ‘efficiency; ' o

~..central Corn Belt is about 55,000 \\ 1 ' AR
_1kilowatt-hours a year.’ Heating for - Supplemental'heat may be provided by .qb
" the farrowing house and nursery build-  gas or electric heaters. -Fired heaters
.-ing requires about 2,100 gallons of LP need routinéd checkups, Just like'any

" gas plus 3, 700'kiloWatt—hours of ° furnace. Turning off" ‘the whole'system,

- electricity to operate heater fans and pilot Iight incluged, will save energy

- heat lamps. : e - + in the summer. In damp locations con~

. sider possible corrosive effécts of
leaving: theqpilot light off for extended

.‘Operation - T . periods. Cleaning of filters and air .

. ‘ ' ' /. vents will improve the heating unit's

f'Ventilation of a livestock building efficieney. Resistance electrical’

- helps. to remove both heat and moisture. heating is . usually more expensive than

- During the summer, heat removal is the "fired heating for large areas.

ffmajor concern.{ In the winter, moisture - . L
_-Temoval takes precedence. Because of : oo

- heat loss through the walls and roof - Planning

‘.and cold incoming: fresh‘air,.supplemen- :

“.tal-heat may.be needed.. This causes 'Planning a new facility? Look carefully
condensation to form in the building. at the ventilation and suppleméntal

. Insulation reduces heat loss and thus heating needs. Warm. confinement barns
fjwill reduce supplemental heat needs.- . .may provide a better environment for. _
A general rule. If you ventilate, . feeder cattle than cold barns. However,
' nsulate. I ‘the cést of power to ventilate and heat’
i v ' ) . Wwill more than offset any advantage of /|
"Fans used in livestock buildings are. ° warm confinement. ‘Hogs benefit greatly
.}rated by the cubic féet of air they ~ . from proper control of temperature and

- move per minute. Most are run by * . ventilation. _heating and ventilation
ﬁelectric motors, and many have two or should be top pri rity items in planning '
-'more speeds. Fans should be .operated a hog production facility.

lonly when" necesgary. Ventilating fans .
usually are controlled by a thermostat If a new facility includes Ventilation
which turns on the fans whenever the - ‘by variable speed fans, chéck to méke
barn<§emperature goes above a set level.; sure the fan is controlled. by a solid

~ controller rather than a straight
resistant unit. The motor controlled
by a straight resistant unit wastes
energy at low speed. ’

S
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The tabulation on page 27. provides o/
: information on the insulating valqs of

vqrious material

H W
1
%

(%Y
|

o An R—value of 12-14 is recommended for _
walls and 16 or. more for the o

ceiling.

[ 8]
| -

+ "+ The R—value of a material is a measure-
_of its capacity to resist heat flow.
Figure 3 and the tabulation on ‘page 27
present the relative R-values of a
number of commonly used construction
.and insulating materials. = The .insula-
tion value of some of the materials is
" greatly reduced by moisture; thus it
}s important thdt a proper vapor barrier
be installed .to: prevent the moisture
in the barn«from penetrating the . . o v )
" insulation. The%yapor barr{er should * Carr,,Lewis "), Kenneth E. Felton,
allow less.than:1/2 perm of moisture  and James§L Nic 1son, Planning for

. vapor to pass through the material. )

.+'(A perm is the amount of moisture vapor House, MEP-320,

—

“ Insulation-thickness, inches

lP BETWEEN THERMAL
'R-VALUE, AND THICK-
ATION FOR CERTAIN

LA

". 12 Cooperative'

a " in grains that will pass through a ~ Extension Servige, Univ. of Maryland,
square foot of material in 1 hour when Céllege Park ] .., *974
e the pressure difference is 1 inch of . .
L omereuryl) . L T
- . : . . . . : o .~, . . . 3 . ,xv’,
) . ' ' ' : ) .
. 10 . 10
i o B Y o .
- oL 10 , .
-3 - > - 0
- : ‘ _ Cold e .
| R ®o
.| Moderate \ . ' o '
. g S ‘ Y .
: o - {
r 7} Mild
Y
3

]
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ilnaulntion'Value'of.Haterials

Thickness - o Resistance .
Material . B o : ¢inches) " rating (R)
) Air lpace, enclosed by ordinary materials : : 3/4 - 4 \ ' 0.91
A}r space, - aluminum foil one side ' 3/4 - 4. . L 2,17
“Alr space, aluminum foil both sides . ’ . .. 34 -4 ’ 2.44
Surface-film, inaide, nonreflective T . . : )
. (gen. val,)"* : .. . : S . _ 0.61
ﬁ~ Surface film, inside, reflective S o ) ' 1.10
Surface film, outside, 15 mph wind - S . L . 0.17
.:Asbestos~-cement board . . ; ) . 1/8 . : ‘ ©0.03
-.Gypsum. board or sheét rock. S 3/8 R . ¢ 0,32
"Gypsui.'bdj§¥d or aheet rock . - . o : 172 - o 0,45
Plywood % _ ’ : . C1/4 : ) 0.31
Plywood : ] N . ' 3/8 . 0447
" Plywood ) : o, per inch . 1.24
Tfﬂ Hardboard - - i . ) o 1/8 - : : 0.09
- Insulation board, sheathing regular denaity : 1/2 1.32
- Blanket insulation, mineral (rock) wool, or glaaa ] S per inch . . 3.70 _
- Loose f111 ‘insulation, wood fiber . - - per inch _ 3.33
Loose fi11 rock wool or glass wool . . . . per inch : o 3.70
. Looseé f111, vermiculite. expanded : ' .per inch . 2.13
_-Sawdust ‘or shavings . S ’ " per inch - . 2.22
Foam insulation, expanded polyurethane N ‘ e per inch " 6.25
Foam insulation, expanded polystyrene extruded B o S
. plainf : o - per. inch . R 4.00
S Common brick . . . S : : 4 ’ 0.80
.. Face brick - o , -t 4 0.44
; Clay tile - . .. . . 4 1.1
“ Clay ‘tile ‘ . ' o . 8 1.85
" Concrete blocka, ‘regular o L ! 8 - 1.11
Concrete’ blocks, lightweight : 8 2.00 )
',; Concrete, regular .. ; ‘ . . . 8 . — 0464 o
:Sheathiing or flooring, aoftuood o T 3/4 Co ' © 10,94
“Sheathing or flooring, hardwood ) . " : : - 3/4 L A 0.68 .
- Drop siding, 1 x 8 o : N 3/4 ’ Ce 0,79
" Bevel siding 1/2.x 8 L o R S ) 3/4 L % 0.81
 Bevel:siding 3/4 x 10 - ' SR - . _ S 1,05
Building paper s . - . o : - 0.06

Roll: roofins, aaphalt R . . 0,15
Built-up roofing . .° . . s . . R . 3/8 - 0,33 .
Asphalt shingles, 3 tab s _ - 3/8 , CTT 0044 7
Wood' :shingles, 7-1/2 inch expoaure IR . o : ) - 0.87 : <
Metal’ roofing : ) , o : ' o A -Negligible
Window,. single glass : o , - _ : ' _ . 0.10°
Window, single glass with atorm aaah o . - ) 1.54
Polyethylene vapor barrier T ' St ) T Negligible

; Rolled ‘side wall curtain e . . co ) ’ v Negligible

K Source' Carr, Lewia ‘B.y Kenneth E. Felton, and- Jamea L. Nicholson, Planning for Fuel Conservation
in ‘Your_ Broilér House, Coop. Ext. Serv., Univ. of Md., College Park, Md., 1974, MEP-302, pp. 21-22. )
Compiled from:ASRAE - Handbook ‘of Fundamentals, American Society of Heating, Refrigeration, and Air )
Conditioning Engineers, Inc. 1972 ed., pp. 357~364. Jennings, Burgess H. and Samuel R. Lewis, Alr

ﬁj onditioning ‘and - Refrigeration, Ath ed., 2nd printing 1959, International Textbook .Co.,.Scranton, Pa,,

e 1-108. 152-153. K

i . . = -

w . . . . B o o

ERIC

Aruitoxt provided by Eic:



'viuinuunNGuunonmmnméf‘

EXAMPLE | OF ENERGY SAVINGS BY SHUTTING'

'a orr PILOT LIGHT ON’SPACE HEATER

The pilot’ light' on your space heater
burns. 5 or more gallons of LP gas per
- month.
‘.;heat ‘but it is in the summer .

'g'The whole system can be turned off by
'gshutting off the valve between the

‘storage teﬂk and the gas line leading'

,;.to your space heater

" One farmer reported a monthly LP .gas

“bill of $5 to $6 in the summer before

v>,turning off his entire space heating
. gystem, pilot 1light included. After
shutting down the entire system, his.

5-b111 was zero.

', $14.00.in energy

_summer season
saving per ' ‘

'CaICUlatibﬁe

This energy is not wasted.in
the winter months when you need the = -

-5 gal of LP gas/month x 7 months = 35
"gal of LP gas

35 gal of LP gas x $ 40/gal = $14

' * Cents/gal " 35¢ .40¢__ 45¢ 50¢

_Dollare Saved at‘Var10us tP Ces Prices

L

Annual  $12. 45 $14700 $15.75 $17.50 -
‘savings

a5
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EXAMPLE OF ENERGY SAVINGS BY INSULATING
A FARROWING HOUSE -

Insulation will keep a farrowing house
“warmer in winter and cooler in summer.
" This’ will cut ‘supplemental heating
needs and reduce ventilation require—v

ments

_Adding insulation to existing walls is.

difficult, and in some cases impossible.

In new buildings’ adequate insulation
should be put into the walls. Insula-
tion to an "R" value of 12 to 14 is
recommended.. - Storm windows. or plastic
. covers on windows will approximately

" halve thé heat loss through windows.
Seal cracks around windéws and doors -
for added protection. The ceiling of

. existing buildings can usually be '
iInsulated with little difficulty. The
celling should "be insulated to an "R"
value of 16 or more

o most buildings the floors are of -
concrete slab, and no insulation can
‘be added. . When building a new struc-
ture, use crushed rock or other sub-°
' -stance that will add dead air space

ﬂ.below your floors to act as insulation, '

A 40‘crate (26 x 120 feet)" uninsulated
: farrowing house will require nearly

© twice eating and cooling as
one that is properly insulated. 'In

-'_Illinois, the heating of an uninslated '

farrowing house would consume about
.:2,400 gallons of LP gas during a
“‘typical-winter season and as many as
5,800 kilowatt-hours of electricity
- for heating. - Adequate ventilation
coul take as much as ‘34,000 kilowatt-
Proper insulatidn could cut

t of gas ‘and electricity

half. '

’

~ the amo
needed i

“The cost: involved in ingulation is
.substantial., It can be a dollar or -
"more per: square foot of floor space.

s

.proper insulation

versus no insulation
- of a 40-crate

farrowing house in

Illinois ‘

$1,276 in energy
savings through

Calculations. ’

2,400 gal of LP gas x .5 saved = 1,200

,gal LP gas saved -

5,800 kWh x S saved = 2,900 kWh saved
3,400 kWh x .5 saved.= 17,000 kWh saved

2,900  kWh saved + 17,000 kWh saved =

.19,900-kWh saved

.

-1, 200 gal of LP gas saved x $.40° per :
- gal = $480

19,900 kWh saved x $. 04 per i = $796

Energx avings at Various Prices

Electricity

be S¢ 6¢

Cents/kWh 3¢

Annual - $597 $796 $995 . $l 194
savings . .

LP Gas~h

Cents/gal 35¢  40¢  45¢ - 50¢

‘Annual  $420 $480 $540 - '$eoo-
savings o ‘
Total $1 017 $1 276 $1 535 $1,794
. annual. '
savings .

Nonenergy Costs: One has to buy ad-.
equate insulation. It will cost $3,000
to $3,500 to do the job for a 40-crate
farrowing house. ., Annual overhead cost
will be $468 to $570 if you assume a-
10-year life and 10 percent interest--
a net cost advantage of $706 to $808 -
¥ r @beper; insulation. An

3% more effective’ summer

e B 4
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AEXAHPLE OF\ENERGY SAVINGS IN COLD VERSUS $1 217 52 in energy confinement barn
WARM CONFINEMENT BARNS FOR CAITLE . ¢ . savings for'a cold  with capacity for .

'FEIIING o : ‘ o« versus a warm . 200 feeder cattle
iy

Total confinement has some advantages . Calculations -

over feeding beef cattle in shed-and- - ) —

lot or open-lot system.iJWarm barns Cost to heat a warm barn:

are fully enclosed with ‘most of the .’ . . .

ventilation provided by fans. Cold- . 400 Btu/hr x 24 hr x 30 days x 200 '

confinement barns are full roofed, but . head = 57.6 million Btu + 92,000 Btu =

are open on-the sides except for drop 626 gal LP gas. 626 gal LP gas x $.40 -

curtains to shield cattle from,the wind. $250.40.

Ventilation fans are not necessary in % T .

cold barns. Animals do better in warm' ' Cost to ventilate a warm barn:
barns. ' : - e h

S0 - ©/ . Average air movement per animal = 150
However, gains are not énough to offset cubic feet per minute’

.- the added cost of the warm building, o " o

. especially the powér required. for 200 head x 150 cubic feet per minute

.ventilation. Winter ventilation re~ per head = 30,000 cubic feet per minute

éubic

quires air movement of at 'least 15.
feet per minute per animal while summer - Output of 1.0 hp fan = 20 000 cubic

ventilation needs are ‘a minimum 'of © ~ feet per minute
1,200 cubic feet per minute per ‘animal
. plus pit fans. ® WitH}#*200°head warm -~ 1.5 hp x 365 days X 24 hours = 13, 140
- confinement cattle barn, ventilation horsepower hours
requirements will average about 30,000
' cubic feet per minute for the year. - . 13,140 hp hours x 1.84 kWh per hp. =
fho 24 178 kWh . '
Fans differ as. to the amount of air
they will move, but for estimating 24, 178 kWh x $0.04 per kWwh = $967 12
purposes a 1.0 horsepower fan operating
at 0.1 inches of. atatic preseure can  Cost to heat and ventilate a cold barn:
ibe credited with: 20 000 'cubic feet per ' . . . '
“minute. ~Thus, the equivalent of a 1.5 none

horsepower fan would be: needed year- -
“round for a 200-head warm confinement

-

‘barn. - That trdnslates into 13,140 ‘Energi»éavingg at Various Prices
horsepower hours. or 24,178 kilowatt _ o ' :
~ hoyrs--more if thermostathontrolled ST e LP Gas . .
motors are used during win'ter when Cenu /gal 35¢  40e 45¢ 50¢

less air movement is needed. .

: 4 Annual  $219.10 $250.40 $281.70 $313.00
Supplemental heat is needed to maintain savings - S - s
" condensation control at. temperatures S '

below 10°F, if indoor conditioms are . Electricity
.to be maintained above 350F. Supplying  cents/kWh 3¢ be 5S¢ - 6e¢
_the ,recommended 400 ‘British thermal » B :

: uniL per hour. p;?animal ‘for 30 days . - Annusl  $725.34 §$967.12 $1,208.90 $1,450.68
~in a moderate ckfmate would take 626 . savings ' :

1ions of LP gas. Ll _ R ' .i ﬁ:\L '

L g




Total  $944.44 $1,217.52 $1,490.60 $1,763. 68
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annual S )
savings s

‘ " Nonenergy Costs! A cold confinement

barn for 200 feeder cattle will cost
abqut - $10,000 less than a warm barn.
Anniual costs for the cold barn are
$1,500 less than for the warm barn in
addition to reduced energy costs.

Source. Beef Housing &nd Equipment -
Handbook. MWFS-6, Midwest Plan Service,
Iowa State Univ.. Ames, Iowa, 1968, p. 9.
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hxample of enerhz saving:
‘(All LOBtS are flgures at 4 centstper kilowstt=hour.

".".

Relamp {nff opportunities

~ The nnnunl snvings intludo normal hnl]ast loss. )

Area

12 hours daily use

1 Night light
."g‘\ t-{

Y
.'“‘;

: Cpcsiaevlighting‘

,'j3'noufs daily.use

.. 6_hours 'daily use

:Farrowing house
(20 crate)

'f2 hours daileuse .

‘Nursery '
‘ (} 000 ft2)

”;Hog barn
(3,000 f:2)

,JFeed house .
© (1,000 ft2)

i?l hour daily use
@=Cattle ‘shed -
G, ooo ft2)

WiHay shed
(3, 000 ftz)

f:ShoPa

[y

Note.

k‘to give information that ca

. remodelings.

ﬂf1°ﬂ8er than incandescent lamps

Relanp rom

2 300-watt
incandescent

floodlights.

1 260—watt

incandescent

. —~
Y

8 iOO-watt

incandescent

-
- »

'6 100-watt

incandescent

16 100-watt
incandeseéent

1 100-watt
‘incandescent

6 100-watt

" incandescent

-3 150-vatt
JnCandescent

4 100-watt -

"“ incandescent'

o

Iy

AR

To

1 250-watt

mércury vapor

’

I 100-watt

mercury vapor

4 40-watt -
* fluorescent

3 40-watt'

fluorescent,

. 8 40-watt
fluarescent

1 20-watt

fluorescent

om

.mercury vapor

~

3 40-watt .-

fluorescent

"However,

1 175-watt,

2 Ab?watt

fluorescent

2

‘To_ save annually

§59.96 -
' §7.96
$25.68 "

$12.84
$34.24

$2.20

1$6.42

$4.28

Some of the relampings are not economical at current prices.
be used in planning for the needs of future building or.
Also, the life of fluorescent and mercury and sodium vapor lamps is much
fluorescents do not work well in cold barns.

Anprnximuto
invcstment

.§115

§50

$40

$30
$80

$8

$30

$65.

§20

to

to

to

to

to

to

to

to

to

$130

§70

$48

$36

§96

§10

$36°

$80

.$24

- These were included
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“". SAVING ENERGY IN LIVESTOCK TOCK OPERATIONS

" LIGHTING -

Try to cut lighting costs by a fourth.
While they are a small part of a live-
stock producer's total electric bill,

. the -savings can be worth the effort.
A 150-watt bulb left on overnight 12
hour’s) consumes 1.8 kilowatt hours,

" and this adds up to several hundred
kilowatt hours or $20 to $30 in a year.

Use the lowest possible bulb wattage.
. Clean light fixtures, and eliminate

- unnecessary lights to reduce lighting
bills. Ipside, fluorescent bulbs pro-
vide four timeés the light of incandes-
cent’ bulbs. Outside,. where possible,
use a mercury vapor lamp to provide

- twlce as much light as an incandescent

lamp per unit of epergy used. Sub- .
stitution of one watt incandescent
bulb for two 60-watt bulbs generates a
16 percent energy saving and provides

approximately the same number of:lumens.

Units used to measure . lighting are
lumens, watts, foot candles, and hours.

- The light output of a bulb is measured
~in lumens,. and the amount of electricity

consumed in watts. A foot candle indi-
cateeé the lumens that fall on 1 square
foot of surface. The life span of a
bulb is measured in hours. Some of
this information is printed on the
light bulb package.. A comparative

' reading of these packages may reveal

that one kind of bulb has-a longer life
than a "soft",or-tinted,indandescen;
bulb of the same wattage.

33



‘”Tab1é 5——C6mparison of characteristics of 1aﬁps

. ‘Type - Size . rAverage Average Average '!‘
" ofa .-} . by output in _ hours of lumens per-
- lamp : - watts lumens’ life . watt 1/
- Incandescent .25 225 : 9
- (standard) = 40 - 430 S § |
S 60 810 750 o 14
. {100 1,600 . to .. 16
o , . 150 . 2,500 1,000 2/ 17 {
T 200 3,500 = - o © .18
) N - 300 5,490 o 18
_ . # |
Fluorescent _ 15« .. 660 . ; 34
(standard) . " 20. . 1,000 - 18,000 , 40
.. 40 " 3,200 ‘ 60
L ¥ | ﬁ:>
" Mercury s . .
(clear)- - 75 2,800
o RE - 100 3,800 o . ,
‘ : 175 7,500 * 24,000 : 40
250. 11,600 : 45 -
400, - 21,000 L. 50
700 39,000 - L
. ) .
Metal halide 175 12,000 ‘ o
| : 400 " 34,000 . 115,000 75.
1,000 95,000 : '
Sodium - ' 250 "~ 25,500 : "’
(high-pressure) . 400 47,000 - - 16,000 100
S : _ 1,000 130,000 - : .

1/ Includes ballast requirements, if necessary; rating not available
for all size and types of lamps.
- 2/ Longer l1ife lamps (up to 3,500 hours) are available at a high
initial cost. They produceL10 -15 percent fewer lumens ‘per watt.
vSourcet Campbell Lowell. and Henry M. Cathey, "Outdoor Lighting Has
Many Roles," 1973 Yearbook Agriculture, USDA Yearbook Separate No. 3854

p. .1900 \)




Before changing lighting, walk around
-facilities,; both indoors and outdoors.
Note the areas which appear over- or -
under-lighted. An individual evaluation
of the amount of light needed may be
-adequate. - To be more accurate, use a
light meter. With the aid of a simple
light meter and the tabulation below,

" you can match the amount of light
”provided to specific tasks to be -
\performed :

" Two simple rules will help ohe to use

a light meter and the above tabulation

‘more effectively.

1. To obtain an accurate measure,'hold

‘the light meter 30. inches away from a
‘wall and 30 inches from the floor.

2. ~Also, try to determine the age of

the bulbs in each area. If they are
old, their light will be weak and
give an inaccurate indication of the

.'lighting level when new bulbs are

installed
o .
. s
Recommended Illumination Levels . ’
Area or visdal task. , . Foot candles
Feeding, inspection, and cleaning _-t' 20
" Reading charts and records e . -30
. Close ‘inspection of animals . 50
; ‘Washing and sanitizing utensils 100
' Preparing and processing feeds . U
Livestock housing (heat detection, general ‘health) o7
Machinéry storage : L 5
Farm office ' ‘ ’ 70
General inactive areas (to discourage prowlers) .2
Yards and paths .- 1
3

Service areas (fuel storage, building entrances)

)
AR

Source: Krewatch Albert V.

» "Farm Lighting,"

Farmers Bulletin 2243{lUSDA, Dec. 1969, pp. 10-12,

4 L?
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zxmw OF ENERGY SAVINGS BY CAREFUL
A'l‘TENTION TO LIGHTING USE *

One farmer reported a savings of 400
 kilowatt hours on his electrical bill
when "his hired man quit and: he had to
hire a different one. Apparently, the
first hired man had a hard time remem-
‘bering to turn off the lights. This
400-kilowatt hour decrease may seem
like'an unduly large amount, but when -
~it is: broken down to the amount of

- 100-watt bulbs. that would have to be
on “continuously, it is not unreasonable.
. Just six 100~-watt bulbs being used
“continuously would copsume 5,256
kilowatt hours in a year '

- *See other examples of lighting con-
servation on page 32.

E sA‘vmoT ENERGY IN LIVESTOCK OPERATIONS -

" by careful attention

$210.24 in energy
t lighting '

savings per year

..‘\\"

Calculations

100 watts x 24 hours per day X 6 bulbs =
14,400 watt-hours per day

14 400 watt-hours per day x 365 days +
1 000 watts = 5,256 kW :

5,256 kW x §$.04 4 oy = $21'o.;24 per year

.',

.Annual

Epergz Savings at Various Electrical
Rates .
Cents/kWh 3¢ - 4¢ - 5¢ ' 6¢§

$157.68 $210 24 $262.80 $315 36
savings . )

Vo

', lmrmo GRAIN

. Corn. harvest usually begins when grain
- moisture is 28 to.30 percent. By the

" end of the’harvest season the moisture

‘'of corn in the field is usually around
. '18percent. Harvested corn usually
averages 23 percent moisture content.

. . - a
Corn.to’ be sold at harvest must be
dried to 15.5 percent moisture or sold
_at a ‘discount. - To be stored on the ..

~

- how long it is to be stored.

farm, it is normally dried to 13 to
15.5 percent moisture depending upon .
Usually,
8 to 10 percentage points of moisture
are removed from corn during the
drying process. '

-Grain drying is too complex a process
and done in too many ways to make a

thorough set of recommendations here.
Nevertheless, a few examples to show,
the possibilities for energy savings_

follg\vg



_DRYING GRAIN
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- EXAMPLE: OF SAVING ENERGY THROUGH THE
FEEDING OF HIGH MOISTURE CORN 2/

PN

:.A farmer harvests, dries, and feeds
20,000 bushels of No. 2 corn each year
to finish 350 steer calves to slaughter
- weight or produce 200 litters of hogs
in a farrow-to-finish operation. If

he removes 9.5 points of moisture, from
25 to 15.5 percent moisture, he starts
with about 22,660 .bushels of wet corn.

". annual costs per bushel equivalent of
No. 2 corn for this system is $.283.

~If he uses a batch-in-bin drying system,
" he 'has $24,850 invested in equipment Y
with an annual cost of $2,955 for this
fixed investmentf. The operating costs
for this system are $2,753 of which LP
gas is $1,507 (( 75.gallon of LP per

per bushel for the dryer and .1 P
kilowatt hour per byshel for aeration
during storage).' The total anrual
costs of No. 2 corn for this system is
$.285 per bushel.

As long as thé corn is going to be fed
to cattle or hogs, drying is not the .
only preserving method one can use.

High moisture corn can be placed in an
ir-tight storage structure and pre~
served through fermentation. Propionic

acid allows preservation of high

. moisture corn without fermentation.
‘The animals will gain the same no matter
which preserving method is used.

2/ Material for this example was
provided by Julius Edwards from his
‘Master's thesis, "Economics of Energy

'Use Under Selected Alternative
‘Technologies for Illinois-Hog Produc-
tion," Univ. of Illinois.

$47.57 to $522.11

from feeding high

moisture/£orn.
versus high temper-
ature drying

net energy savings

For an oxygen-free Forn storage gystem’
using a 25 by 65-foot upright silo, the
investment costs are $38,610 for equip-
ment with an annual cost of $4,184 for
this fixed investment. The operating
costs are $1,476 of which diesel fuel
is '$70 to operate the tractor-powered
blower for 45.7 hours, The total

L

Cost of the two systems are essentially
the same, but drying takes $1,734 of

. the energy annually; the high moisture

system, $70. A price for propionic

?ﬁ-acid of $.36 per pound makes acid ‘

many existing storage stgpctur 8- on R
farms and may be justifiable Ghdef “Botie”
conditions such as a ,shortage of gas.

Also acid-treated corn may be sold to -
another farmer for feeding more easily

“than fermented corn.

A farmer can reduce energy use by feed-
ing high moisture corn. However, he
may reduce flexibility in marketing

his crop, .may create. complications in-
ration formulation, and may precipitate
changes in methods of feeding. Weigh
the options carefully before making a
change. _ I8

"(continued on page 38)
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Calculations ',;- R o ~ 3,767. 225 gal. of ‘LP gas x$. 40 per gal o
' Of LP = $1, 506 89 o

High temperatur% dryingf>~- -

5 " (0.15 kWh of electricity for dryer +
25~percent beginning moisture corn - 0.1 kWh of electricity for. aeration) x 5
- 15.5 pe nt ending moisture corn = 22,660 bu of 25 percent corn = 5,665 kWh:
9.5 percentage points of moisture L Y - o . {{'
~ removed. _ T - 5,665 RWh x~$.04 per kWh = $226.60 '
1.9.5,pereen;age}pointe of moisture re- = _§zggﬂ-free sto:ggg
‘moved x 0.0175 gal of LP 'gas per ,
.. percentage point of moisture removed x - 45, j ‘hours needed to fil1 silo x 3 4
. 22,660 bu of 25/percent corn = gal’of diesel consumed by a 50-hp :
3, 767 225 gal °f LP gas. traﬁtor operating at full power = ' "
' 155.38 gal of diesel , - L
o fig
. 155! ‘38 ‘gal of diesel x $. 45 per gal -
"$69 92. S

<

.Costs ‘and Savings at Various ﬁnergx Prices - ‘

High-TemperatureIDrying

LP Gas . o | ¢? ‘f‘

Cents/gal  35¢ 40¢° “4se  50¢ i
Costs  $1,318.53 s1;s?5.a9 $1,695.25 - $1,883.61

Electricity
4
Cents/iéh 3¢ | 4¢ 5¢. - - 6¢
 Costs  § 169.95 § 226.00 § 283.25 -§ 339.90 R
Annual .$5,462.48 - $5,707.49 . $5,992.50  $6,197.57 S
. drying Lo . . : o - K
costs ke
‘Oxygen-Free Storage . o . B '_“ -
" Diesel Fuel :
wy . o . . i o . ° L4
. Cents/gal 40¢ ‘ 45¢ : so¢ "'55¢ . )
o . ) ) = R ’ - - . - t . .
S ~° Costs: § 62.15 $ 69.92 7. % s 8s.6 ST
Annual $5,652.15 $5,659. 92\_§s 667.69 -  $5,675.46 W I
- oxygen= ' ST R
free.storage { .
costs . o S o et
Net, ' -§ 189.67  § 47.57  § 284.81  § Sa2.0r. ;- 4
savins'_'_ - ] . ~ . N ST .
drying versus - . - o e A
oxygen-free : : . T S ST P
storage : : | R BT




DRYING GRAN o .

EXAMPLE OF SAVING ENERGY THROUGH BETTER  $190.20 in energy 5,000 bushels of

"PLANNING OF. THE, CORN HARVEST PROGRAM savings per year = corn field dry
' ) / S o by delaying-corn another 5 percent-
oy : o : : L ~ harvest and letting age pdints

- Corn. that has matured can be handled by Qéglculations
' modern combines when the moisture level' — — — . >
‘is as high as 30 percent, but kernel 5 points x 5 000 bu x 1.75 gal of
breakage is high and harvesting losses: . LP gag = 438 gal '
are increased. One might profitably
delay harvest a few days. During the. 5 points x 5,000 bu x 1. 50 kWh =
early fall, temperatures are usually 375 kWh
- rather high. The rate of field drying
 is also high. Delaying harvest for a

-

week or 10 days may mean harvesting 25 Energy Savings at Various Fuel Prices
instead of 30-percent moisture corn. ' . , . .
‘With a relatively small crop, most ' Electricity

producers can wait awhile and still - .

get the crop into storage well before Cents/kWh 3¢ be -5¢ 6e

. bad weather and the high loss period . oy ‘ .
that occurs later in the year. Even a - Annual  $11.25 $15.00 -$18.75 $22.50
.2=row corn combine can harvest 20,000. savings ' ' L
*  bushels of corn from land yielding 100 s )
. bushels per acre in just abouEthélve LP Gaf’/
- 10=hour days. ° . : _
Cents/gal 35¢  40¢ 45¢ 50¢
Most of the corn on a farm will be : . n
harvested at the same moisture content. Annual ° $153.30 $175.20 $197.10 $219.00

. Waiting a week or 10 days, however, * savings
© can well mean that the first 5,000 S _ _ :
- bushels comes in at an average of 23 :  Total  $164.55 $190.20 $215.85 $241.50
.  1instead of 28 percent moisture. It . savings :
- -takes about 1.75 gallons of LP gas and L _ -
. :1.50 kilowatts of - ‘electricity to remove ’ e

one point of moigture from 100 bushels
of corn in a high—temperature drying
system, . Letting 5,000 bushels of corn
field dry an extra 5 percentage points
can thus save you about 438 gallons of

- LP gas and 360 kilowatts of electricity.
Also, the dryer corn will combine with -
léss damage and loss, and it will con-
tain less trash and fines thereby
reducing problems in storage.

e »

A
(3

39




' SELECTING THE RIGHT SIZE OF STORAGE
_ BINS FOR CORN . §

"fcosts.l

" EXAMPLE OF SAVING ENERGY THROUGH . .

"'A. 20,000 bushel bin plus perforated

. floor and aeration fan presently costs

about $12,000. Three 6,670 bushel bins
similarly equipped cosf’about $15,000

K for $3,000 more. ™ -

' The initial'cost_saﬁings provide a
. strong incentive for building large
grain bins, but they may cost more
‘than smaller bins in extra drying.

. hot summer months must 'be dried to 13
-or 1& percent moisture, or it may not

’ keep

Corn can be stored satisfactorily at
much, higher moisture levels. without -
either spoiling or Mermenting if it
“can. be kept cool. For example, corn
containing 20 percent moisture can be
" kept in storage about 60 days if it
can bé cooled quickly ‘to 45°F. This
is easy to accomplish with night air
" 'in the latter part of the harvest

. season in-the Corn Belt. The bin -
Ty containing cool, high moisture corn

" can then be’ fed,out_before warm weather

"/ comes. e -
A : . -

.

g2

Corn to be stored through the;

and storing 20,000 .
.bushels of corn.
".in three:*bins .
. instead of onme.

$386 in net energy
savings per year
by - varying  ending-
moisture levels

‘;g% Several small bins rather than one .

.large bin provide: the flexibility to
‘vary moisture content of corn according
to use periods. Drying 20,000 bushels.
of No. 2 corn equivalent from an aver— ..
age harvest moisture of 23.5 percent™
(22,200 bushels of wet corm) to 14
percent moisture for year-round storage
takes about 3,691 gallons of LP gassnd
3,164 killowatt hours of e1ectricity.

Suppose instead one uses three 6 670
bushel Qﬁns. Early harvest corn
averaging 25 percent moisture is dried
to 14 percent and put in one bin for -
-summer feeding. Mid-harvest corn
ayeraging 23 percent is dried to. 18
percent, cooled as the season progresses,
and kept for feeding in the spring.

"+ Late harvest corn averaging 20 percent

moisture is put in the third bin-

"_directly from the, combine, cooled with

natural air and fed during the winter.
Aeration is necessary for all corn’
regardless of moisture or bin size.

e

The three-bin system resultsjin an
annual savings of about $806 'for dry-
~-ing=-1, 856 gallons of LP gas'and 1,591
kilowatts of electricity. The annual
cost ‘'of the $3,000 additional invest-
ment in smaller bins at 14 percent is
-$420. Net gain for the flexible. '
system is about .$386 a year.

s
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Calculat:lons 5 i S win.ter. -No-. drying

.One-bin sxstenu

~J ._7vﬁ's - ;E%”gTotal energy ‘use: . 1 835‘ga1 'LP gas

' :.‘and 1,573 kWh electricity

000 bu of No. 2 corn = 22 200 bu of\:f- -

,5 percent corn . T Difference. l 856 gal LP gas and- 1 591
' e ' ;. kWh of electricity '

20

Awerage beginning moisture - 23 5 " o
‘rcent -‘- SRR AT (- - Added investment é%%c- $3, 000" add onal.

_ . - ~ for smaller bins X .14 investment cOBt =
erageuending ‘moisture - 14.0 percent $420 ' - EEE T~
Moisture removed' 23.5 to 14;0 = ' Energy savings: $80&.04 ~ $420 =
9 S,points I i ¥386.04 per year .
. 5 - a -

9,5“points x: 22 200 bu x. 1. 75 gal s o :

LP_per hundred bu per point = 3,691 . Dollars Saved at Various Fuel Prices

T . LP Gas

9.5. points x 55,200 bu X 1.50 kWh o o ) . )
.,,Per hundred bu per point = 3,164 kWh f"Cents/gal 35¢ - 40¢ 45¢'- ' 50¢‘

3Three—bin system.,pf o T . - annual | $649. 60 $742 40 $835 20 $928. 00
' ' - - savings , . -
ummer: . 6 670 bu No. 2 corn = 7, 560 . ” T T
u of 25 percent corn . ' '
gf“Spring., 6,670 bu No: 2 corn = 7,360 = . S
< buof .23 percent corn - UL Electricity’
-ﬁiWinter._ 6 670 bu No. 2 corn = 7,080 _Cents/kWh 3¢  4e - s 6¢

fjbu of 20 percent,corn

_ s Annual  $47,73 $63.64 $79.55 $95.46 .
»Summer., 25-14 = 9 points (moisture) °  savings : L

i ;points x 75 6 hundred bu ‘X 1.75 gal
" of LP per hundred bu per point = l l9l

Total ~ $697.33 $806.04 $914.75 $1,023.46
R '“j. SR ' ‘ ' savings ' - S -
fTQrpointsfx']S.G‘hundred,bu x l.50 kWh -
_.per hundred bu per point = l;EZl"kWh B

5;_pring?7 23-18 iiS‘points (moisture)

fiS points x 73 6 hundred bu- x 1. 75 gal : e
;5LP per hundred bushel per point = 644 o , , ,aﬁ }

}S‘points x 73.6 hundred bu x 1.50 kWh
uper hundred bushels per: point = 552 kWh
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SAVING ENERGY IN LIVESTOCK OPERATIONS

IRRIGATING WITH SPRINKLERS

Energy demands for sprinkler irrigation
can b high " Because of the avail-
ability of water, either because of a
permit allocation or its relatively -
low cost, irrigators may not always

' - employ the best water managemert-

goes . on a field only to run off or
.evaporate. ' Excess water pumping may
be more expensive than many irrigators.
realize. Irrigate strictly according
to crop and soil needs to reduce -
annual water application and energy

" cost substantially without lower

©  yields.:

High yields of pasture and:

techniques. Many times too much water hay crops require supplemental ¢
' C ’ ‘ "~ “drrigation throdghout much of the
" Western half of the United States.

- Table 6--Diesel fuel required per acre for 1 foot of
water applied at various plessures 1/ /

SLife | . .. ' -

(feet) 20 psi | 40 psi “60 psi | 80 psi | 100 psi -

Tgsallons

50 - 15 22 28 35 42
100 22 29 36 43 50
200 37 - 58. ° 65
300 52 59;»“ 166 73 80
400 68 747 - 81° 95
500 83 90*5,37w 111
l/ One gallon of diesel fuel produces about the same

_work as 1.4 gallons of gasoline.’

Source: Energy Facts and Figures, EM-3943 Washlngton,

- State Univ., Pullman, Wash. Aug 1975. N
'Table\g;;Kilowatt-hours per acre-foot of -water applied u;;“
at varisus pressures : R -
Lift ' .

(feet) | 20 psi | 40 psi | 60 psi | 80 psi | 100 psi
-=Kilowatt-hourg~——————=——=e—=-

50 - 192 260 350 440 510

100 280 © 350 440 525 . 600 -

200 . 455 , 525 - 610 700 790

300 630 700 790 875 . 950

490- 800 875 960 1,050 1,120

500 1980 "1,050 l,léO 1,230 1,299

Source: Energy Facts and Figures, EM-3943 Washington

State Univ » Pullman, Wash., Aug 1975 ‘

. 42
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. EXAHPLE OF ENERGY SAVINGS BY USE OF "$28 78 %o $32 12

"'AUTOMATIC TIMERS ON IRRIGATION PUMPS in net energy I - _ ; -
v ‘ ‘ savings per year . X

o Installation of timers to. automatically Calculations
. kY

switch off pumps. can result.in con-

 siderable energy savings. Not only o Diesel-powered pump  _

.does a. timer eliminate the need to get ST o S

up and turn off a pump during the - 25 hours x 60 minutes per hour x. 500
inconvenient nighttime hours, but it gal per minute + 326, 000 ‘gal per acre

also decreases overapplication of water foot = 2.3 acre feet .”
‘ which can result in plant and soil . -

damage, and wasted energy use.. . . - 2.3 acre feet X 51 galtof diesel per
S acre foot x $.45- per ga1 of diesel =

Consider a situation where the pumps .. §52.78 - . ,

run unnecessarily 25 hours a Year be- o ’ .

cause there is no one to attend the Net' savings'C7$52 78 fuel savings -

cut off switches. On a medium pressure $24 timer and’ installation cost =
well (60 pounds per square inch) and a  $28.78 :
200-foot lift with a system delivering .

500 gallons per minute, $53 in energy o :
savings could be realized annually with: Dollars Saved at Various Diesel Fuel'

. a diesel pump; $56 with an electric Prices
:.qump-_ : '

R g ' Cents/gaI
'.The cdst -of automatic,timers ranges fmom" ,
$9 to $31 plus installation‘costs of Annual - $46.92,$52. 78 $58 65 $64 52
$3 to’ $5. ' B savings = . T % . ,

Eo
&

-

" Electriec-powered pump

2.3 acre feet x 610 kWh per acre foot x
$.04 per kWh = $56,12

" Net savings. $56.12 electrié savings -
~$24 timer and installation costs =
$32 12 -

, Dollars Saved at Various Electrical
-~ Rates

Cents/kWh 3¢ fyi4¢ —5¢ . 6¢

' _Annual $42 09 $56 12 $70 15 $84 18
~Hi savings -

43




" /IRRIGATING WITH SPRINKLERS . o

s -
o

' EXAMPLE OF ENERGY SAVINGS BY MAINTAINING = $114.75 to $127.00
" IRRIGATION EQUIPMENT IN EFFICIENT

‘{CONDITION :

~repair.
lines for 1-:u
ler . nozzLes The enlarge after being
used for a tdme and, may apply water at
_-a greater rate than the soil can
- accept 'it.. Enlarged sprinkler nozzles.
' also shorten the distance water is
" ‘thrown, overload the. ‘pump, and cause a
pressure ‘drop- that increases the drop-
. let size. Investigate the efficiency
. of the well. -Clogged perforatiomns or
water screens at the water bearing

. stratd may prevent water flowing freely’

- into the well.

ffSuppose that inefficiencies in the

irrigation system due to lack of main- .

_tenance Tesult in a 5-percent increase
in the workload of the pump. On a 40-

acre field using a medium power system
(60 pounds per square inch) ‘and a 200- -

- foot 1ift delivering 30 acre inches
- per. crop-.year, this can/dhount to over.
»‘$100 per year :

: Nonenergy Costs‘ Cost of materials
used in maintenance may well exceed
~ 'energy cost savings. However, other
- ‘benefits will accrue in better water
~distribution and increased equipment
life.

year per 40-acre

in energy savings field
; 7 | o _

Calculations.

Xinspect your sprink-

Diesel-powered pump

2.5 acre feet x 51 gal of diesel per
acre foot = 127.5 gal of diesel

127.5 gal of diesel x 05 energy loss x

40 acres x §. 45 per gal of diesel =
$114 75

' Dollars Saved at Various Diesel Fuel

Prices

Y

vCents/gal 40¢ 45¢ - 50¢ 55«;

Annual - $102.00 $114 75 $127.50 $140.25

savings

Electric-powered'pump

2.5 acre feet x 610 kWh per acre foot =
1,525 kWh

1,525 kWh x .05 energy loss x 40 acres x
$.04 per kWh = $127 .

Dollars Saved at Various Electrical

Prices.

Cents/ih 3¢ < 4¢  Se 6¢
Annual ~ $91.50 $127.00 $152.50 $183.00
-savings : . :



. .-calendar.

4 a'per year. .

: ijonenergy Costs.
* equipment ranges from $20 to $50;°

-~ IRRIGATING WITH SPRINKLERS ... -

& .

ﬂEXAHPLE OF ENERGY SAVINGS BY IRRIGATION
- ACCORDING TO PLANT NEEDS : o

' ‘;”ponding at the 1Swer end of the field

and water flowing along ‘the roads is-
: evidence of overwatering. Irrigate
"~ according to plant neeéds rather than

" following a set number of days on the

*augers, ‘evaporation pans, -and moisture
meters. They help to accurately
determine when and how much to apply.
They are much better than trying to
eyeball it. The results are reduced

© total water used in a season, reduced
‘energy “used for pumping, and increased

- money in your pocket.

Suppose that overwatering results: in a’
10-percent waste of water: per year;’

. Assume also a medium-power - requirement
- of 60 pounds.per square inch and a 200-.
:foot 1lift on a side roll system cover-

ing 40 acres with 30 acre inches applied

The extra water pumped

requires 12.75 gallons of diesel fuel,

‘or 152.5 kilowatt ‘hours. per acre. On

a 40—acre field this could mean $230

or more a year in saved energy.

Cost of monitoring

CIf

it lasts more than one year,. the net

savings will be greater than shown

in this example.

“ net energy savings

o You can improve irrigation . -
‘efficiency by using aids such as soil

Q:Cents/gal 40¢

plper year per 40-
acre field

_$l94 50 to. $209 in

Diesel-powered pump

0.25 acre foqt x 51 gal of diesel per
acre foot = 12.75 gal of diesel

~

:12 75 gal of diesel x 40 acres x §. 45
per gal of diesel = $229 50

Net savings: - $229.50 diesel saving -
$35 cost of monitoring equipment =
$194.50 , -,

v Dollars Saved at Various Diesel Fuel

Prices

45¢ 50¢ " 55¢

Annual $204.00 $229. 50 $255.00 $280.50
savings , S \

Electric-powered—pump

- 0.25 acre foot x 610 kWh per acre foot =

152.5 kWh

~

152.5 kWh x 40 acres x $ 04~per kWh =

- $244

Net savings: $244 electric savings -
$35 costs of monitoring equipment =

-$209
" Dollars Saved at Various Electrical
Rates
. Cents/kWh 3¢ 4¢ 5¢ 6¢
 Annual  $183 $244 $305 $366 .
savings :

52 -

.
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. Most livestock producers know how much

. their electricity and fuel bills have
gone up during the last years, but few

“know how many kilowatt hours of

.. electricity or gallons of diesel, gas-

i .oline, or LP gas they use or what. :

- they use.it .for. 'In evaluating the

* amount of energy used on the farm, look

“." .at the amount needed to perform

' -different tasks. The recordkeeping -

.. charts in -this 'section will help pro-
- ducers determine where and- in what

.. ‘amounts they use. energy.

-~ . . B . ‘_/'

Redording Energy ‘Us ;;: N

"different operations.
‘keeper Number 4 is for tractor time
~and fuel used in livestock production

ﬁThe following six recordkeeping tables

will help a producer to keep track of-

total energy use by type and. assign the
right portion of it to livestock pro-
duction. Energy Recordkeeper: Number 1
is for electricity. If power-for the
livestock facilities goes through a
separate meter, then the producer makes

. one entry in the livestock column of
.Energy Recordkeeper Number 1.

If the.
electric power all goes through only"

- one meter, the producer will have to

estimate average kilowatts. used follow- s
ing the suggestions in the footnotes

'to Energy Recordkeeper | Number 1.

. Energy. Recordkeeper Number -2 is for LP

or natiral gag. If a producer uses LP
‘and natural gas, he will have to use a

_separate sheet for each.

Energy”Recordkeepers Numbe: 3 and -
Number 4 are for tractor fuel. Energy.
Recordkeeper Number 3 is for the total
tractor use and includes a column for
hourly fuel use. Hourly fuel use can

‘be an early warning that the tractor

or equipment needs some attention. It
also -indicates the:energy demands of
Energy Record- .

and uses information from Recordkeeper '
Number_3.
Energy Recordkeepers Number 5 and Number
6 are for truck and automobile fuel.
These are set up to utilize odometer
readings and to figure miles per gallon.

. Allocation of truck and auto use may.
_be even more difficult” than allocation’
~ of tractor hours.

Approximate in
instances where a detailed. log of use
is not maintained. S .
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'fEnéfﬁythééydkeepéf Number .1

'(éléptr!éi;y use‘record 197_)

. and ] Total . ’ for - o for . . for other
.year kilowatts 1/ home use 2/ . livestock 3/ .. farm work 3/

P

' Jan_gary' g

'Febfuaty. S e

March .

“April

- May

. “June -

July : N

: Auéupt‘*i"

Séptemher'

October . - o 7

. November

" December"

Year.

/vkh - . . .

1/ Record from monthly ‘utility bill. Only co ﬁﬁn 3 will be necessary if

~ .1ivestock are served through a separate meter. - ' ‘ o

.-+ 2/ Record an ‘allowance for home use, typically 500 to 600 kilowatt hours ... .
. per month excluding air conditioning and electric’heat. See table 8 on page

" 53 for guides on selected home equipment. - v v .
" . 3/ Estimate 'kWh of electricity either for livestock or other farm purposes,

-. whichever is the easiest, and assign the remainder to the use not estimated.

'fﬂ1ﬂtbr'examp1e,_ﬁbch electric power is-often.usedtin grain drying where both
".motor ‘size and hours of operation are known. . After deducting electricity for

- home use, the remainder minus that -for grain drying, a little for the shop,
 and a yard light would be chargeable to divestock. o :

4 . N . ~

54

" Month : - | “Rilowatts Kilowatts Kilowatts_. .
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' . _ : . Y . .
" Energy_Recordkeeper Number 2

" (LP or.natufal gaS‘usé’record.L97L)

~. July

- December. EE e

" Month : Total ~ ——————Gallons—for : Gallons—for

‘and b gallons ' » livestock . 1 other farm work
_year . (or £t3) 1/ (or £t3) 2/ . (or £e3) 2/

-
o
B

‘.;Jéhpary , X - o N ﬂqg- . : .

Febtuary'

March.‘

april . EE |

May -

" June - - ‘ ‘ o .-

:‘Augqst

Septembef

October:

November

Year L

~

‘home use the' same supply. .

”;;/ Read tank gauge or:méﬁef.‘:beduét amount f6t home us¢ if both_farm and

- 2/ Estimate the use forxwhjChgvgrsi& clearest and leave the remainder for

- the other. ~For example, other farm work may. be grain drying for which both
. hours of uge:and gas consumption per- hour are easily figured. Charge the
- remainder to livestock. ~ 8 : T

P

]
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Bnergy Recordkeeper Number 3

(tractor fuel use record 197 )
".: Lractor—Nb. 17( 1/ Tractor No. 2 ( ) 1/
-~ Hour . “Fuel Hour Fuel
. meter Hours o Per . meter - Hours | , Per
reading 2/ . use Total | hour | reading 2/ use | Total | hour
- Hours ~ ~Gallonms » ’ " Hours. Gallons '
';”fﬁJanuary-3-*, "1,680 . ‘
L January 6 | 1,600 10 35 3.5 .
" January 10. - N i
e c
/.

- -'-'T!e,ar. -

. o

1/ Record fuel . used-diesel, ‘gasoline. ofi LP gas.

2/ At first filling, record hour meter reading ‘and gellons of fuel added to

?fi cqmpletely 111 the tank.
- operating time and fuel use per hour.
totals and averages for the year,

ItN

"At next filling, record new hour meter reading, figure’
_ QOntinue as running record and compute

49
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Aruitoxt provided by Eic:

Energy Recordkeeper Number 4
0
(tractor time and fuel Lharbeable to livestock 197_)
N ‘Tractor No. 1 ( ) l/ _ ' Tractor No. 2 ( ) 1/
T Month™ [ - — Tuel—use—J3/— — Fuel use_3/
v and Hours for: | Per:. |, Hours for Per
o 2 year ‘livestock.2/ hour | Total livestock 2/ hour ‘Total
af % , . Hours .~ "" © _Gallons Hours " Gallons
. . . ~ 3 o . .
- Januwary- " :. - et S ’
N B B .
- Febr‘uary“ - : P . g, .,;~ . o .’_ N . -
11”" . i e ' o
. March - 3
Cos . $ .
El B = - = ”,
~'. April .._.‘ , ’»
ST . 57 \
e = June S
. . P . " . . . . . '- . . '&.‘
o R N ~
cduly oo D e
‘ CAugust b4 o .
, S .
’:.; . September" ‘ ' E
. .October .
" November. - -
' .December | ' i

"vl/ Record Euel used-~diesel, gasoline or LP- gas.
“2/ Eist-only the tractors used in livestock produc

‘your: estimate h
nharvesting.

5hou1d help. )
. 3/ Fuel use per hour depends on the load on the tractor.

ruse rates hy dates 1n Recordkeeper Number 3
v“*ratea per._ hour. SR .

:Tdtal hours of use: ‘for each tractor is known from Recordkeeper Number 3.
ere of . the hours. spent -each month on livestock work: .and forage

Datee of fteling and operating times from Recordkeeper Number 3

-1 A

tion or forage harvesting.

Make

Consult hourly

to help set nccurate fuel . use



L a
Energy Recordkeepe

T Number‘S.

(;ruck-nnd auto fuel® use record 197 )

Truck No. 1 ( Y1/ . Truck No. 2 ( ) 1/
' Fuel _~ . - Fuel
“Date | Odometer Total [ Miles | Odomgter oo Total | Miles
filled reading 2/ | Miles | gal per gal | reading 2/ | Miles gal per gal.
' January 3 . 8,200
- ) . 4 . ) !
January 6 8,360 160-. . 20 8 - )
.,Janunryllo 1 ) )
T .
- r . ) )
- R |
" Year o v o

1/ Record fuel used——gasoline,
record odometer readin
"At next filling, record new o
Continue a

. 2/ At first £i11
»fill the tank.

ing,

.~and miles per gallon of fuel.

for the year.’

diesel, or LP gas.;.
g and gallons of fuel added. to completely
dometer reading, figure miles. tFav 32
running record and compute totals andea erages

elled,




y‘kecoidREeper‘Number f

ruck and auto ptles and el ¢hargeab15 flto ifge‘s:‘toc‘k“ 3 1)

b ek ()Y | Sk T

Ul s, '

+

‘ ‘smc§ farogrs nay have Qheir housebold electricit
,+ used dn farning, e are fncludty
electric pover used.{n-the hone,

Y on the sane neter as the Electricity
g the folloving table go the redger ney estinate the

o Aanual. energy Tequirenent qf 'elec‘;ric household appliances

b

1, gstlie o 1P . - ' ) o
e velele ts ko cgom Tnétgy Recordheeper o, 5. Make your estinate fere of the giles

nd Oragtarvesting, Dates of fueling and ntles driven fron Bnergy Recordkeeper

i y e e .
h ép:éd'a'ﬁd losd. Congult miles fer gallon of fuel by dates fn Inergy Regordkeeper

" appliance, the geographic 3
P wongideration,

Bt
consuned : C U consumed
il | f o mayy
[ B00D PREPARATION COHPORT CONDLTIONING '
. Blender .5 Mrclater g
L Broler 10 " Mr conditioner (yoon) 860
- Carving lnife : B Bed covering o T
- Coffee naker W Debidifier Coom
U0 b, v g Fan (attle) R R
" Malwagher , W CRanc(elrealating) . g3 ,
o Dgcooker 14 '+ Ban (rollavay) 1
" rylng pan ;oW {vindow) 10
© ot plate ] leater (portable) - 35
Mver - B batiogpat*
o Oven, dlotowave (nly) 1 , llunidifier . 163
e U Sl \ ‘
vithover .. L5 OME ENTERTATIMENT
with self-cleaning oven- 1,208 SR
" Rosster o ; W Rde - LB
Sndvich grill B adio/record plager 109
Todster Y Nl o ‘
Tsh compactor -~~~y - CMackbwdte ‘
Waffle frm. g tabe type % 30
“Haste dispoger B " solid state 1
T " color L
" FOOD PRESERVATION tube type g 660
- o e solid state i
Preezer (15 1) LI y K
- Freazer (frostless 15.663) -~ 151 HOUSEWARES
- Refrigerator (12 t)) S : oo '

R Peirigeraor (rostless 10.613) 1,9y oo ok Ay
| Refigernrfireesr (1.803)" 11y oo plishes"H g
- (Rrostless 14 ftd). L8 - Selng fachine ' -
R Vacum cleaner ok
LAY . |

"' Clothes gryer m
-+ Tron (hand) Y '}
. Vashing sachine (autonatic) L
.+ Hashtng nachine (nonautonatic) 76 .
" Vater heater oo
T : ‘o v v ‘ /

1/ When using these Higures for projections, such Factors as the size of the specifie

tea of use; and individual usage shapld be tgken into

‘ S o o
* U Based on‘l,00‘0 hours of dpgratiofi pet year,
‘ on ares and specific size of wit,

This figdre w1 vary widely deﬁlendin‘g :

[}

t

g

Source: Elettric Energy Assotiation, 90 Park &ve., New York, New York

oy



. ESTIMATING ENERGY USE

- ' Every farmer or rancher shguld start
. keeping records by making a job-by-Job
~ buildup of the energy requirements of
" the things that he does in livestock ‘
. production. ' . o

TRACTOR FUEL- ) ST

i

0

The rate at which tractors use fuel E

documented or understood.
guides provide just one rate.

ELECTRICITY AND GAS

" Tables 4* 8% gn4-9*éhd figure 4*can be

. used as a first approximation of energy
' use by various production systems.

' However, get an engineer to assist in’
planning a total system. :
[ - *

'_\ i, 4 .

‘_‘Grain drying should be considered in
" any evaluation of energy use in live-
stock production because: . (1). the
- processing and ‘storage of grain is an

ingeparable part of. the livestock
production system; (2) grain drying -

requires lots of energy, especially LP .

or natural gas, often twice as much as
that -spent on all other grain producing

. to 150 horsepower.

- half engine speed.

to make much more accurate estimates ;
of fuel use: Figures 5% (diesel) and 6*

(gasoliné),have'Been'developéd from

_ the ‘Nebraska test data to help in.

estimating tractor fuel use per hour.

. The data reflect averages for tractors

tested since 1969, assume that engines
are properly tuned, and exclude four-
wheel drive units. .

Figure 5 shows fuel use per ﬂLur‘for
five diesel tractors ranging from 50
Two fuel estimating
lines.are given for éacﬁﬂgizg tractor;
one for full engine speed and one for

' Near full engine
speed is needed for most power takeoff

activities combined; and (3) alternatives operations.

..* are avaklable for -storing, preserving;
and feeding grain without drying it.

. -Grain drying, however, has not been.

included in the energy use tables be-
" cause it is affected by too many '
‘variables. . Producers are advised to
. get special reports from their State
. Extensioh Services on options available
.. ..for drying grain and for handling high
.. moisture grain. o S

‘..“ShallFélecttic ﬁqtprsvare.iésé efficiéﬁé
.- 'than large motors.

. _ Horsepower and
" kilowatt hours are-equated on a l-to-
..+ ~1 basis only for large motors. For
© . .example, a 1-horsepower electric
....motor.uses an average of 1.84 kilo-
* watts per hour of operation; a'10-
. horsepower motor uses 11.50 kilowatts
- per hour. With three-phase service .
" the l=to=l ratio more closely ap- '
, J;p?dyiméteéiactuﬁl_qse of electricity,
“o but even here the smaller motor is
" less ¢fficient than the larger ones.
. %*Table 4, page 14
. .Table 8, page 53
i Table 9, page 56
B S
54

'bFigufg'4, page 26 -

‘Take the 100-horsepower diesel tractor
in figure'5 as an example. "Place a
straight edge across the page. At full
engine speed developing the maximum of
/100 horsepower,. fuel use is about 6.7
gallons per hour. Move the. straight

- edge down the page until the.100-.-
horsepower tractor-is 8eveloping only
50 horsepower at full engine speed.
‘Read along the left side of the page to
find that fuel use has dropped to 4.4
‘gallons per hour. Similarly, full . - .
engine speed for the 100-horsepower -
diese} tractor will use 2.2 gallons of
fuel per hour when there is no load on
the tractor. Do the same for the 100~

. horsepower gasoline tractor in figure.6;

fuel used per hour is considerably
. higher at. each level. Commonly, diesel
tractors use only about 70 percent as

- ‘much fuel per hour .as gasoline tractors -

of the same size doing the same work.

*Figure 5, page 70
Figure 6, page 71

AN

while doing different work is not well "
Most” planning’
However, .
.Nebraska tests on. tractors provide data’



l.‘ ) A Y

For tractors other than the sizes given Many tractor-powered jobs in livestock
in figures 5 and 6, simply draw in fuel - production require power for three .
estimating lines for these sizes. For purposes: = (1) to operate the machine,
- example, to estimate fuel use per hour usually pto power; (2) to move the
for a 60-horsepower tractor, read .up . weight of the equipment; and (3) to
from 60 horsepower along the bottc £ move the weight of the tractor. Build
——the-right-figure-until-the-diagonalie—— up‘the‘power‘requirements“for“thé“joh““"

.1ine that passes through zero in the™ by estimating each demand on the tractor
- lower left corner of- the" figure is engine.
intersected. Then with a straight

~ edge draw a fuel estimating line for .Table lorgives power requirement: guides.
a 60-horsepower tractor parallel to If the equipment used is not listed in
. the others in the figure. ~ table 10, pick an item with gimilar -

Lot operating characteristics. Do not
Many jobs do not require full (standard confuse power guidelines listed in
for power takeoff) engine speed of the  table 10 with performance of the typical

. tractor. Reducing engine speed saves suburban lawn and garden tractors of
~fuel. The effect on fuel use'per hour ~ 10 to 15 horsepower. Théy are not the
of half speed ig-gshown in figures 5 same as farm—size tractors.
and 6. The vertical arrows indicate
the drop in fuel use per hour, the T Power to move fin implement depends on

. maximum horsepower that can be develop- weight, speed and condition of the
ed at -half speed, and the beginning of travel surface. Estimates in table 11
the fuel estimating line for half - are based on these three factors. -
speed. ' ' .

: . . . Implement and load weights should be
'To'draw fuel estimating lines for half = rounded upward to the nearest whole

speed for tractors other than the - ton. .Table 10 is a guide for either
sizes given, - take 58 percent of the weight or typical operating speed in
rated horsepower for diesel- tractors ‘ mi1es per hour.

or 61 perceant for gasoline tractors: v

.Start the half speed fuel estimating Farming hilly country may require ‘

. line from the diagonal. at that point. larger tractors Just to have -enough
For example, 58 percent of the 60- " reserve power to get up elopes.. ‘For
horsepower diesel used in the previous example, pulling a load up.a’'10-percent

. example is 35 horsepower. Read up 4 slope takes about 3. times as;’ much

" from 35 horsepower to the diagonal horsepower as moving the same load at

line passing through zero. Then set . * the same speed on level ground.-
the half speed fuel estimating line
. ‘for the 60-horsepower tractor parallel.: Table 12 gives the horsepower needed-
‘to the other estimator lines in the ' to move* tractors of 35 to 150 horse-
figure. : - " power.over different travel surfaces
: - at'1 mile per hour. Interpolate for
* tractor sizes in between.those given
'l'lACTOl rown RBQUIREMENTS ST ~in table 12. To determine specific-
’ ' Jjob power requirements, identify the
Research has measured the power require-' size of the tractor and conditions of
ments of farm operations and forms the ° the travel surface, then multiply the
basis for the- guidelines in this section. value in table 12 by the speed.
Jobs, working conditions, and equipment .
also affect power requirements. In *Table 10, pages 60-65 .
using the guidelines, use judgment - Table 12, page 67
based on experience. . : . :
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Table:9=~Guldes to use of electricity and gas dn livestock production

JARY

Fachlity .

Energy per unit

0.16/ton

o Pover unit 1] Elec- p .
_ Punction [ Type ™~ 26— Type———————Sze————tricity—|—gas-2/- i
A . ‘ ' rol . ' b (k) ] (gel) Comment
: 'Lisht“' .\\Farrouing houu? 0 orate | Bulbs . B0 watts 1200y - Incandescent lanps, House used year round,
| Lt%ht . (Nursery ' 1,000 £e BulBi' 600 wates - 4300y . == - Incandescent lamps, House used year round.
Light Open bog shed 3,000 662 - Bulhe 600 vatts - 220)y | @‘WMMMWMMMMMW
Light. o Clonedihog‘fm'rn 3,000 fe? Bulbe 1,600 vatts ', - L10y 4 - Inéa.ndescent lanps,  House ‘used year Iound.,
B Light Feed house - .1.000 U Bulbs." 100 vatts .' 360y - == Incandescent lanps, Houge used yearlr;und.-
‘Lvigh't | Opencattleshed 0082 © pube 600 watts 40y " == . Incendescent lamps. House used ;enr round. .
‘.Lig‘ht Jole ‘lightl : - Lamp 400 vatts 1,890fy v ees Mércury tvapor. Used year round, "
Fence Eleptric " ne unit, Charger 10 vatts 'N/y" . Hlandles 160 rods of fence.
Yo freeze | Water tank 80 gal Heat element 1,000 vatts 1,750/y -~ For moderate. 2one, Use 125 percent for cold
‘ o ‘ L zone; 50 percent for mild zone-(see fig, 4)..%
Yo ffeeie ﬁaterer 2: drinker . }Ie'at element 800 watts  1,450fy. - 'For noderate zone. Use 125 'per;ent Enr. cold
o ‘ K - : Lo zone; S0 percent for nild zane (see fig, 4). L
- R Puﬁp vater Hell" ~ & lnch Hotor ~Lhp l‘ 1:23/1.0(50 gal -~ Lift 60'f‘eet. Greater lifts\ require move ppw“e‘r.
- Geiod 6 nix™ | Mixer i1l oo Hotor 3 1.82/ton == Medtun grind of 5 to per hour ,+
rents. [ Pre-niver B0 Mg‘f:br 0.5ty Lo - Hix 1.0, tom per hour.
“:“Unloa:'! grain Boot auger . 4 fyx lo{ft - Yotor 05k . Oleon - ‘Unload 2.0 tons per hour.,
) "Eload'grourid" S l o B ] ‘ i
- feed - ‘Bont‘au‘gelr" ‘ .4 Inx10ft  Motor 0.5 "‘,"'0.23/ton == Unload 5.0 tons per hour. -
- "(‘:onv‘ey.-graiﬁ' gt K ip:lc“lo‘f: dotor - 05 - === Convey 7,0 tons per hour for 10 feet, Add

. 0,25 hp for each additional 10 feet,

L

- H"'Se‘e footnotes at end of table.

. “ _*Fi‘gut‘e‘ﬁ 'il!‘ on page ‘26,

.l' ' v
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Table, §-«Cutdua to ﬁ’u of |l|cti'1c1ty and .un' ip‘limthck production=~Continued -

i

petcent for nild sone; 90 petcent for cold

zone,

66

vy e Y '
' e Enargy per unit
C Racility ~ Pover unlt_g g Tac~ 1P
- Runetion P e - Type oLt teicdty | gas 2/
‘ ' ~ (kwh) 1, (al) [ Conment .
Convey ground ‘ ' .
o Augar Vehinx 108t Motor 0.5k  023ftog = . Convey 5.0 tons per hout for 10 feet. Add
. f R . / ' ‘ 0,25 hp for each adddtional 10 fest.
Blow feed | Preusatie l-lncly"tuhe . Motor . 3.0 ho IJ[ton .- Requires 1 hp hour per ton per 100 feet.
Vantilate . | Farrowing house Werate . Motor 0,252 hp - §,6000y. == For noderate zone. Use llplparcant for
‘ ; < g , . ‘ mud zone; 90 percent for cold zone.
-Yqﬂim “ Nursery 1.060'&2. - Hotor 0,25-2 lip : §,640/y - For moderate zone, Use 110 percent for
L R | L : nild sone; 90 percent for cold zme,
Ventilate | Closed hog bu'nw'il.OOO,'fc2 Motor 0,25+4 hp 1,00fy = === Tor uodetate zone. Use 110 pe'rcent for }
- ] : ' . « nild zone; 90 percent for cold zone, ,
Heat - Aeframe 1 aow Lamp B0t  \40/Mtter w  Used duting Bimonthu ¢old zone; 6 months
‘ moderate zope; 4 months mild zone. y
. ! g h / N o 4 .
Bt Farroving house Lamp. 150wstes 1,000y ===,  House used year round. For moderate zone,
‘ golid floor 20 crate ~ Gas heater 40,000 Beu o 800/y- Use 150 percent of lanp and gas; 13 percent
-1 : o Fan motor 0,251 hp L,440ly === of fan for cold zone, , Use 50 percent of lamp
| ' ‘ ‘ and gas; 67 percent of fan for nild zone.
" Hoat 'hrro;uns‘twuu, . Gas heater - 40,000 Bu 590y , N
( ‘ [ olotted floor  20.cpate  Fan motor - 0,251 hp 1,640y === Seme except no heat lanp.
T 'Flrfbwing " "y Gas fumace W00 By e ay - o . -
e slotted FRPCERM 20 crate Water pump - o -~ Sane except no heat lamp. Water pump
PR | (}‘ A motor 0,251 bp LAOly == operates sane tine a3 fen ghove,
Vgntiilte N ‘c'lt‘tl o oo o P o “For' 100 head of beef cattle in closed, varn
R 1 4,500 fid Yotor " 10k U200y =~ confinenent barn, moderate zone, Use 110
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'ruble 9-Gu1de| to uge of electricity and bos in livestock production-~Continued

Wl
\

, _— Facility - Power unit 1/ " S'l‘:;gy g ““é;
. Fune ‘ 1 12 A :
Punction | ‘~f(ype S“f ype‘ e 's g ictty | s 3 |
' (ki) (gal) " Comment
. - A . o .. House used year round, ?or~modérate ‘zoné.
Heat Nursery : .. Gag heater 40,000 Bty - 880y Use 180 percent of gas and 133 percent of
, ' soldd floor 1,000 £ Fan motor 0,25<] hp' ly * k= fan for cold one; 45 percent of Bas and,
» } ‘ ' ' 67 percent of fan for mild 20ne.
AR . ‘ : House used year tound, For noderate zone.l.
i Heat Humry B Gas-heatet 40,000 By “e 1801y . Use Mrpercent of 488 and 13) percent of
R : llotted floor 1,000 £ Fan motor 0,251 hp 720/y, - fan‘ fohqold 20ne; 45:percent of gas and - -
, i 4 " ‘ SR i pexcent of fan fof ndld zone.
i . f { .
S i ﬂ :
R I | | at \
suin 4 y t. auger diameter Notor Yhp o 3.26/ 1,000 by == Unload 1,200 bu dry grain per hour,
g "* ‘j o Requires contfnuous operation for 9 nonths
f' o herate - Manure ‘ ‘ - 1,9%0/n0 In cold zone,,10 months in toderate 200e,
o lagoon lagatn 1 acre Yotor 2hp 12 vonths in nild zone,
Oxidize . | Oxidation . - ' Operates continuously and handles up to
- sanure - wheel - Lunit Hotor Shp o 36Al0fy =40 feet of r1cewaz
v Prmure Booster n . ‘ o , , Use & hours to\:lean 20 crate farrouing
oy uap 50 psi Motor 0.75 p LSO - house.
* Clean | Stean - High - o ‘ Use § hours to clean 20 crate farrowlng
' ¢leaner © presure | Cag heater 40,000 Beu ==+ 0d3/br bouse,
L o ‘.f, . ‘ tr M
Unload igh |~ Botton - *
wofsture | gl o . ' ‘ ‘
 shelled corn |  unlomder ) Motor S 3ty 0.6/ton -~ Unload 6 tons per bour.
Unload corn | Bottmsilo - . - Unload 6.5 tong et hour, Handles grass-
© o aflage utloader /- 15hp . Motor 1.5 p Lalton == legume silege at 3,25 tons pet hout,
K R ‘ ' ' w ’
¢, lnload corn | Tover surface’ 150-ton . . ~ Unload 4.5 tons per hour. landles grass-
. sllage vnloader 6ilo Hotor 5.0 hp Lidfton  w= legune silage at 2,25 tos per hour,
o A
- , ‘ f‘l . \ \ i
L " \ .
!' é ,-‘gﬁ o %
’ :-‘J ""'l' J [ L,Q
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Table Midn‘ to use of electricity and gas dn lvastock production=-{ontinued o
PR {/ Energy per unit
. Tacility . |, Powerundtl/ - [ Ble- ' IF | .
. Punction Type N (TR Tpe - | Size tricity gas 2/ N Coment
- P - o | a : (ki) (gal) s
L ) ) _ X o g ’, ) , ‘ ‘ )
" Unload . | Tower ueface  410-ton L . Unload 6.5 tons per hour. [landles grass-
torn sflage | unlosder ol " Hotor o 0k 0‘99/5?"}.’” e legume silage at 3,25 tons per hour..

" Tolond Tover, surface - 1,080-ton :'_ L e ~ - TUnload 6.5 tons per hout. Handles grags-
. comoilage | unloader, . #lo - Motor - - 1.5 bp 1.42/ton,~'. e legune 'sﬂnge at 3.25 tons per hour.
Blevite . Plight. R o “ ' o Md 1.0 bp for each adddtional 20 feet of

. feeds | elewatr  0'x 20 Hotor LObp L&A |~ elevator,
Tl Juger - ' L . l
auger [ feeder e x 125" Motor 50bp . 6d/n- =~ Por maxioum of 125 feet of auger,
Peed by | Bt . o R . o L
Cbelt.  leeder s - Motor - 30hp 6.44/h _=== . For maximm of 125 feet of belt.
Rl hgh
+ " sofsture | Roller | L o a SR . o
stielled corn | will 3 U Motor - 50 LOton . == Moisture content 2§ percent.,
o brlnd* Henger . L ,* : “ | — .
cooocm | sl w . Motor o 10.0bp 5.75/ton - === Dry shelled corn,
. 1/ Use of electricity by electric notors: 49 deter%ned at the rates e o o A
~ shown for ungle-phau motors in table 4.~ | - AR
o 2/ One gallon®f 1P gas d the equivalent of 92 ftd of natural B ;
\ N 3/ Total nmse of bulbs,
o o | ‘I ' v T
v /
- S

2
-
<>



o :‘:fHow, sickle bar, .

flffihble lO-Eetimated tractor horsepower to operate selected implements used in livesrock producrion, l.f;;jrf7f“;ﬁ e
e rypicel travel apeeds for mobile operations and meighr of implement l/ L

Lo . Inplement | | ‘1';:"l'*'«-ﬂ‘-. .
. Operation - velght 2/ Pto-pover for operatdpn 3/ . | .

,.jffj'fi Mow, sickle ber, stem
"\|“\lhplante o v

CMlesh  Tons

5.0 0304

!

Hotsepover '/ NS

0 4-0 { hp per foot of wldth

Use higheet value for heavy l
‘§rowth.l,_l < \

""grasses

0510 bp per foot of width

) “"-z',n“ :
"‘.F“‘ ey ,,'; »

Use highest value for heavy
growth or mature grassesl

Mow, fotary 4

5 0.5

' ,3{8 hp per footlof width

e highest value for heavyl'

or tough forages

| ipcrimp‘or‘condirionrhay

5 LMl

1525 hpS per foot of width

Use highest value, for large
voluse, '

[

- 'Hindrower vith conditioner
;eelf-propelled

BT YY)

S

o

f.0-3.5 by per foot of width

Use highest value for lerge )

. volune,

" Rake bay, side delivery

BT ETYS
§ s

“ .
0.2=0,3 p per foot of width

© Add 50 percenr for high nolg-

ture (40-70 percent) crops. :

Bale bay, 6060 T bles

B ERY

| 1.5+2.5 hp per ton per hour

!

|

Use higher valuee;for larger =

.~ hay Inputs, Add wedght of
 half-loaded, trailing vagon,
Af any.

~ Bale lmy. 0.75<ton round bale

i 1120

MNWWmef

#Add one-balf veight of Lale .

 to implement weight. '

" ‘Soe footaoten at end of tble.
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| - Table lO--Estimated tractor horsepower to operate selected inplements used in livestock production,

5

typicsl travel speeds fﬁr mobile operstions and weight of implement 1/-~Cont1nued

A | Typtcal | Inplement | o |
- Operation “gpeed . | weight 2/ .| Pto power for operation 3/ Conment
| Miles/h ~  Tong ‘  Horsepover 0
leél'«hay, 1.5-';|on,'roﬁr_|d 'bale I 2005 11806 hp per ton per hour , 4dd ope=half weight of bale
R ' " : " to implement weight, . !
¥ ‘ ,
© Stacking-wagon, 1.5-ton stack | 2,5 - 1,1-2.5 hp per ton per hour Add 0,75-ton load to imple-
T s - - - tent wedght,
mmMmmiwmmq-ﬁd 4,0 ~ 11«2,5 hp per ton per hour .MM&MMMMMM
o SRS : I ment weight‘ e v
mmmﬁmJ&WNmk‘ § WJ;“ LHJmmuﬁmMm: AMZHmﬁ&dmﬂﬁ
e | L , - ment wedght.j ... Y.
N Chop grass-legume forage, wet L . K . ;
6-foot cutter bar S I 14,0 1,0-4,0 bp per ton per hoir ~ - Finer cut, higher ylelds,
‘ | B ‘ ~ drfer forage, nore grasges--
- all ncrease power.
Chop:g}ass-legdme foregé, vilted| . o SR . ‘
e “befoot cutter bar. - ¥ 1.4=2.0 - 1.0-8,0 hp per ton per hour 3Finer cut, higher yields,
| ' ' v L . - . ~ drier forage, nore grasses--
. | T all increase power.
' \ | : . ¢ i ‘ ‘ ‘ B
Chop grass-legume forage, ‘ B . ! ‘ S o
windrowed hay, trail load . 3 1217~ 2.0-5,0 hp per ton per hour . Finer.cut, higher ylelds,
’ B I R o drier forage, more grass=-
o £ ' all increase power. Add.
AR ' - ¢ velght of half-loaded wagon
o Vo ‘to implement weight. -
: RS
b
;N

"
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'l'lbll 1o-mmud mctor hompom to operate selected 1lplelents used in liveatock-produetion, ,.
o typinl trml opeeds for nobile operations and vaigbt of mplment ll--Continued .

. Typical | Implement A -
v Operation - speed | wedght 2/ Pto power for operationd/ Comment
| Miles/h .'g_qx_xg . Horsepower
Cbopcornsﬂnge.lrow, I PR - | L .
tnil load : !E” 3 L7 _%,0=2.5 bp per ton per hour  Plner cut and higher ylelds
v S o | L " increase power. Add weight
of half-loaded vagon to -
| inplement weight,
L Cﬁop corn silase, 2 tov, 3 1218 1,0-2.5 hp per ton per hour Finer cut and higher ylelds
/ trail load : - increage pover. Add weight -
< ) e 1 . of half-loaded wagon to
' . g '& | | : ‘implement weight.
Chop stalkage 12.t. cutter S |
cutter bar, ulf-propelled, SOCI a \ o
T 3w ‘ -3 ,6;-ge7.0 , 1,0-2,5 hp per ton per hout Finer cut and higher ylelds
‘ . ' o ‘ ‘ ' increase power. Add weight
S “of half-loaded wagon to
implement weight,
Chop haylage 12-ft. cutter
cutter bar, self-propelled . o ' Lo o £ &
3 oV 3 6500 - 2,55.0 bp per ton per hour ‘Finer cut and hifgher yields
S S increase power, Add weight
~ of half-loaded wagon to.
- implement weight.
 Chop'hay, 12-ft cutter o - .
self-propelled s o , - | | : L
3 roy . 3+ - 8500 - 2.0-5.0 hp per ton per hour Finer cut and higher yields

increase power, Add weight; '
of half-loaded wagon to L

" {mplement weight,_ ,

~ Chop earlage, 2 row,
- trail load

L2-1.8

© 1005 bp per ton per hour

" Piner cut and higher ylelds

increase power. , Add veight,

o half-loaded wagon to
implenent weight..
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o 'l‘able 10-Eet1nated tractot hbrlepower to operate selected inplenents uged o lvestock production Bl

typicel travel speeds for mobile operarions and veight of implement 1/--Cont1nued

R capacity

e Typical - | Implent : ‘ L
Operatfon © | speed | veight 2/ | Pto power for operation 3/ 'Conment -
e , #Hiles/h Tons . Horsepover
S Grind dry ehelled corn, o . | | |
- haomer lill 0 0 9.0 hp per ton per hour Horsepower increases with
o | fineness of grind, Reduce -
§ " to 4.5 bp with 1/4 fnch
L | . screen,
Crind 25 percent mofsture - | | L ‘ Y
‘shelled corn. hmer mll |- 0 0 11-14 hp per ton per hour .. Horgepower Increases with
4 , o ! ‘ fineness of grind,
S Geind dry ear corn, - o L ! : SR
© 7 hammer mill B | 0 1.5-10 hp per ‘ton per hour Horsepower increases with
o g i ‘ o  fineness of grind,
K ‘ - ‘ i , ) B B .
" Grind baled hay, tub D T ' T
grinder 0 0 - ~ 10-20 bp per ton per hour . . Horsepover increases with
. o o | . - - fineness of grind.
| ;.‘Crinder-‘nixer. corn and
. eupplenent. mobile, LA-ton P , . - .
' S 2 L1520 © 11-17 hp per ton per hour. * Horsepower increases with
, ‘ SRR | - fineness of grind, Add
- *tans of capacity to.imple-
, - " ment weight. o
P l.oad corn silage, front-end . E .
: ',‘loeder, bunker silo, 0.5 o | 2 05 ~ 0.2 hp per: ton per hour i
 Reed grain vith aelf-unloading R o B
‘ wagon R 2 0.5-0.86 . 0.1 hp per ton per hour. ' Md weight of load to
\ . L C implement: velght.
~ Peod silagevith self- | Lo ]
, unloading vagon 2 1.5-18 . 0.1 hp per ton per hour . .Add weight of load to .
o K \ | L implesent weight. -

e



99

5 i
‘oo J 1 ; )
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'ﬁmm&mMMmﬁﬂmmmhwmuMMﬁmmmummHWMMm@My.
. typical travel speeds for mobile operations and wejght of inplement 1/--Continued
T - Typieal ‘Impiement‘ L L
_ - Operation | cspeed | .velght2/ | Pro pdver for operation 3/ .+ Coment)
- Miles/h ~ ‘Toms - ' Horsepover
meWMMM' ) ,MM _LMMMMMMmm 
- Load manure, front-end = , S . ‘ '
loader s 1 00T 0.2 hp per ton per hour ~ Add 0.5 to 1.0 tons to
S & 3 g ' ‘ . implement weight for full -
e A bucket loads. |
' .‘Pumﬁiliquid'manﬁre from pit 0 0 1.0 hp per 100 gal/nin
i . ) i !
Pump liquid panure fron 1 o : o
pit ysing: chopper punp /-0 -0 2.0 bp per ‘100 gal/nin .
| ,‘spreﬁd solid'mnnure, | g ' ’ K N
St 6 0.8-1.2 ~  2.0-5.0hp Add weight of load.to 1
| N ak : . implement weight.
. Surface spréad'iiquid . s | ‘ R
. uanure, 750-gallon tank . 6 L0 .- Tk . " 'Add weight of load to .
| . I# C : ‘ inplement veight.
| ,{Sdrfaée'spreqd liquid - e o o I
manure, 1,500<gallon tank 6 L20, 10w % Add veight of load to.
s ' ' - g L ) , inplement weight.
| |  Surface spread liqﬁid. K 2 L | o
* manure, 2,250~gallon tank .6 L5 0 bp Add weight of load to.
. ‘ | | o . : . implement weight. '
— ‘ [ : ’H \
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lele lO-Betilnted tractor horsepower to operate selected implemente used in 1iveetock production,
T typical travel speleda for mobile operations and weight of implement ll—Oontinued

panure, 2,250 gallon |

1 TN Typical ‘lnpl-'emem:
| Operation . oped weight 2/
-~1IM leﬁ ' Tons'
. Soil inject liquid L
: L ‘o

. tank

... |‘
o
1 . o
.

" Treigate fron runoff
' oldingepond 1

0

.-”,

s
y 0 bp per 100 gal, ’n N . .

i x:'t-‘inch pipe.

.Add?o.i;,np fot dich 100_
B 1*fee’t o

R

hills . e

SR A

Vardible

qr '

N .
X . i

‘ Variablev *

o

Rblling power only

‘. ! &\ | &4

!, A
DK ey
f a'I‘u:eslr -
I \Phest e 4
v ! 1 ALY

k"Sé t bléo l}. and 12 form

¥
o

I

SRTADIEE DR ke EN "
J \ ‘!',: ‘-.:I(; . N .,."' r: Ny } J" : !'/ ."\ ‘n? (,/k 'L. \
Fﬂl ot 31\10 0. 0L 0 51, 0 hp per tin ﬁf ok, vﬂmn for high moisture '
e e Ao RIS hize 4gtiiin, mast for nﬂted
. .,fT. s o G AL ¥
R T : S N Tl :
o ll All implements aré assumed to be in good ope ating condition. -;é lr i”‘{' ;
| / Weight.of the implement. Applies only to m&iiie operations. Does.pot ,“‘ : S
s inelude the- weight of ‘either: tractor or trédling Fagon. ,f !".. i.... .*- !
3/ Does:not inclpde the 'horsepower needed to, move eieh (.' the inplemept ,ﬁ S

N



' CTakle ll-JAQ ‘kimate norsepower,required to move loads ong mile per ‘hour . over

various surfaces 1/
] L . 4

~ Kind of surface - °

%

. Good - a . Fair o Poor

037 e Ty j:

N N A
ST s ST Lo

SR TSR 10 A

o T {fTTmy e g0 133

- . LA I . -

L

15 | a0 N e "':. 200 o

16-0-'6-:-" 26,7

4 . . - e e — ﬁ‘ﬁ -
-1/ Coefficients of rolling resistance are- 0 05, 0 15, -and 0. 25 for ‘the three, °*
', pragressively rougher surfaces. ' ‘Estimdtes assume that: surfaces are relativelyh, o
vf'level Load’ includea,weight of implement and anything on it.  For. higheraspeeds,
‘lmultiply the table valies by the miles per hour desired. A "good" surfack'is .’
“"hard, smooth ground, a hard farm road, or the equivalent. A"fadr" surface is a
. sloppy" paved feedlot, cultivated land, ‘rough but- ha;df Ound, or the equivalent.
.»A "poor" surface is plowed ground muddy ground,»l $gpivalentign~%‘
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" | speeds, multiply téble,v%lyeéypy>f

- progressively rougher Suffaces. | rsumepthat) S urs

‘ ‘equivalent: A "poor"

© .power; -75 pounds
greater

- Table 12--Approx;mate_hnrsepower_requiredfto_move—tractorS“OﬁE‘mIIé_ﬁer hour

over different kinds of surfaces 1/

o Ttactor- T
(horsepower) -

35.'

. 50
75

1100

125

-..150»

Te

CoWp L T T
544 ehe three

var¥ relarively. &

“aFor; higher .
K'"gddd1,éuﬁ$acg.
PT thele ; :3¥Aﬁ“fa1r"}§%rfaeef
M tedV Land? ough byt | Bround, or ‘the’ . - .

. &ﬁmlar Eh{.equivaient}i

T 1._/'Coevffit':ient:s-::lf.".ro]:'lfi‘ng_"A--T
level and the tractor has avera

is_hé&d, smooth”g;ound;_gﬂﬁa:g.
is'a sloppy-paVéﬁgfeedlot,;g, Qg Led/ ro
! surfade)ig. ploed. ground( .
. Shipping weight of small ‘tractors vig about '100phupd¥ &' 4£ . horses

perfpowéri;ak&bfffﬁérgépéwet ar’
with wheel_WeightSjandifue}ﬁIpédé;r"}n

A . \)

qyw!.}

LTee 0T



' each year in“di

'ldieyel : :
* '50~ho} sepower ‘diesel,” and. one* 56—‘
_ﬁhorsepower gasoline tractor., .

. The produce;.nay never -have thought
“much abou
J-livestock
- was rather inexpensive, and.the major-.

‘. : o v
BSMATINGENERGYUSE 1 oy '

EXAMPLE OF SAVINGS BY .USE" OF TRACTOR

” 5‘C°iﬁmn“1 .

¢ .
A 1list includgdt

Fufﬂ'* m CATTLEFEEDING "

' acreage‘fﬂ
trate ration*wi

two 75f'orsepower di"

.The"™
number' and sizes of these tractors are’

- determined by the peak seasonal ‘work -

-load on a particular farm

.the tractor fuel; used in
rk. Until redently fuel

" part,of it wént into crop- production

how, fuel not only ‘costs much more, ‘but

.

anyways -1t was simple to. use the
field crop tractors for everything

"Often a separate tractor was ‘hooked to -

each implement to avoid the trouble of

: h’okups. _ ' .

may be in short supply»periodically.

3gp'let's-look at waysf“ foduce can s
‘cut the amount of ‘trag uel sed,in
‘feeding operations. ‘ i o

- ’ J

First, the producer should estimate.

. his current use of tractor .fuel in
livéstock worky He can try then to

reduce fuel use by rematching tractors
and Jimplements.’ Finally, he. should . .-

loo for ways to cut fuel-use even ,
' ' further by ;gmproying the way operations
afe done,. and e! iminating some tasks.

S 68

'fvTable 13*i$ the worksheet for estimat—
fpging how much fuel currently is being

B

v,;used by thé cattle feeder. -

.‘-*Ta'ble 1'0, page- 60..

9

Here is
how it ¥hould be completed column by

*'ﬂcolumn. N AR P

’
able 13, page is

‘,,

'-eoperation.

gmf laneous work and travel

- not stationary. _
roads, hard ground, - or’ the equivalent,‘ .

e

) records seem reason

Column fi Weight of the implement andf'

. The farmer wH
“Hay“harvest so he starts
then ‘1lists crimping, r I and ¢o on
- through use of a- ‘tractdr for ‘miscel-

Column 2.- The horsepower of the tractor o
that™ is used for each operation listed
,in columg 1.

Column 3. The fuel (diesel gasoline,:
"LP) used,by the tractors listed in
column 2.

The usual speed the engine ‘
He: °'

Column 4.
is run-for each of the operations.

. records "standard" speed for most of

-the pto operations. This is close to
full engine speed for most tractors.

; zpme\are ’estimated at.half or full
ngl

ine speeds, but other speeds, -such
as three-quarters, can be recorded if ‘
appropriate. : . ~g e
Column 5 The condition of the.trave13ﬁ“
surface forvthose operations.. tHat are -
He uses "good" for

"fair" for cultivated land,:a sloppy.
feedlot, rough pastures or the . ‘
j#valent' "poor" fo; %lowed ground,

: manure in a feédlot, muddy

groun@ or the equivalent.

Column é?\“ ravél speed in miles per o
~ hour for mdbile operationSa He checks
the; ﬁ,ypical speedsd: %iven in table 10%
_to make sure‘that the travel, speedS*\ahe
le.

8

its load to the- nearest ' ton %bove actual -
weight. He knows what most of his . '
implements weigh, plus.the loads they -
carry, but he needs to’ check items which
he does in table 10 o .
Column 8 Thefwbrsepower needed to * -
operate the implement. He uses data

" from table 10: ﬁpﬂdified b9. his own
experience to estimate power require- °
ments. Some seem exceptionally low, and

oy
.:‘

| '.',8',,_5
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1

‘he must cogtinually remind himself that zasoline_tractor is used.—Had- his———_“—f“
more powergwill be- added to move the tractor sizes been’ other than those
implement énd the tractor. Besides, presented in figures 5 and 6, he would
 use of large field tractors has gotten - first have had to draw in fuel estimator
© him ace omed . to greatly~overpowering lines to represent them as described
‘ a's;f.n his’ cattle feeding : earlier - AR

-operagi n. X '
Columns 14 and 15. Total fuel use per

‘"Column 9.} . The horsepower needed to . year for each operatidn.’ He multiplies
move ‘the implement for mobile operations. fuel use pér hour (column 13) by .
He uses data ip table ll along with - -operating hours per year (column 12) .
‘the weight, travel speed; and con- ' -and puts the, answers in column .14 if
.~ dition of - travel surface, that he has © 7 diesel was used; column 15 if the fuel ’
recorded ins‘columns 5, 6 and 7 of . was gasoline. ; -

ﬂ*this table.. Tahle 11 is on page 66 _ e
2 This detailed examination of this cattle
< feeding enterprise shows that it con- _

,

Column 10. The horsepower needed to -

move the tractor for mobile operations.:q”sumes 1,667 gallons of diesel and 472
He uses table 12 for his basic infor— o gallons of gasoline in a year. .T is
mation, again noting the speed’ and . farmer thinks he already sees s'; ’

e

travel surface that he. recorded in col- - good possibilities for saving fu & NX
umrs 5 and 6 of this table on- page 67. ‘1 ~but first he vants to see ?at caﬂmbe;z”r "
’accomplished simply by rematching c.,-f ;

q

Column 11. Total horsepower needed - - tractors to:. implements. The need fox.

- for operation. -He.adds the values in doing several things simultaneouslyh,\'
columns 8, 9, and lO ‘not allow him to use- the most ec_,mll
P co ‘ ' .tractor in every instance, ‘but he'x :
.Coiumn 12.: Estimated tractor hours per' ‘"make adjustments for .that in a f,”aﬂ“'

year for each operation., Estimating _Step. ' He estimates and records(¥

- average hours pér day, plus days worked ‘fuel that coul-’
for each operation, results. in a fairly-_ changing tra u-
‘acéurate, figure for each operation._ o 4
Knowing ‘the beginning and end-ogpyear .
hourmetér readings on. each tracfor, '
'jhelps,.especially with assigning a
,fvalue to miscellaneous travel -

; -

sayed simply by
» zgglelz.g.‘ Let:

;didsel tractors he' gQ .5”
mpfcks out the fuel ‘esti ator line for
&ﬁhe size tractor that he uses, notes

Ehe hbrsepqwer eration<' " Column 2. The horsepowe e
fakes, and read 7the gallons of fuel- . both operate and move ek plement. :
used per" h0ur on.the left of: the page. ' Adding the values in columgg 8 and 9 —\\j.
» He does . the game. for each successive . j’tabhi 13 g1ves this answer._5. PR
‘operation, Sometimes using the full ) i : .
speed estimator line, sometimesg the R Column 3. Travelﬁgﬁeed is the same as - .
_half speed line as indicated by his . . column 6, table 13. ‘ ;
_engine speed recordings }n column & of ; ~
‘this table. He' considers ' 'standard" TColumm b Engine speed required To-
the same as . full spEed for estimating “answer - thlS correctly\the farmer must

fuel use per hour. The same procedure  know the.o ePfating specifications of:
s followed with figure 6Awhenever the  his equipment. For item%yof which he -

L8k o
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is uncertain, he checks manufacturer s recorded in table 13, and speed recorded '
specificati@ns or calls his dealer. in ‘table 14.
——He finds—that- most—-pto-operated-machines : { S s
require "standard" engine speed for. Column 9.\ Total horsepower for‘the
' effective operation and so marks fhose operation.| He adds the values in:

operations. When standard speed %¥s not columns 2 4nd 8 of this table
' a requirement, he marks "variable" ‘to

" remind him that he has a choice Of . Co]_umn 10. Tota]_ tractor ‘hoprs per . .
-~ engine speed. Sometimes a larger . year for each operation. He copies
tracton/operating at reduced engine - this from the estimages he entered in

.+ gpeed. #ill do a, job and with less fuels ,cqumn 12, table.1l3.

than ¢ smaller tractor at full engine- e

wuspeed. . 2 , Column 11. The fuel use per hour. All
i ‘ N E o are diesel-tractors so he goes to figure
Column‘5. Best fuel to use--gasoline 5 and reads the gallons of fuel ysed
or diese¥. He marks "dﬂksel" for all ' per hour opposite the half or full speed
operations because figures 5 and 6 - estimator lines as appropriate sfor the
show that less diesel than gasoline is horsepower shown for each operation in .
used per hour. at fall palred horsepower colum 9 of this table. He correctly
levéls. Some use may have to be made .  uses the full speed estimator lines for .
f the gasoline tractor, however, just .~ operations requiring standard engine
t6 keep several operations going at- . _speed. e ,

one time. . : o , L

- - 3 - Column 12. Total fuel use. He mul i-

- Column 6 Best size_of tractor for -~ ., plies the values in column 10 by. those

" each’ operation. Bé ke deciding this* = -~ in colupn 11. K
“he_has to check the er needed to'ﬁbq'

_ mové‘the tractor. (fro<~table lZ},.but Total fuel use.under ‘the revised cqm v

- just a glance“3t the ‘figures He ‘Kad fﬁ *“bination of tractors and implement\17
column 10 of" taB18%13 is all that is ’“‘1 642 “gallons of diesel and no gasoline..

-needed -to - -telf" that his smallest . - This’ would mean a saving of 25 gallons
tractors, the -50-horsepower units, are’ - of diesel and. 472 gallons of gasoline. .
. more than adequate for all jobs: éxcept Savings were accomplished by substituting
grinding corn and: Spreading manure. : = ° diesels for the gasoline tractor, :
Only the lZS-horsepower tractor will- dropping- to thé 50-horsepower diesel
‘ handle these tw obs as they are now . whenever it was adequate to_do the joB
‘done. U . ;. - . and reducing engine speed for some of,
G B Fv'np;iji o IR the operations. o v
Column 7 . ‘Best engine speed. -A 50-{;_” ' A S
~horsepower. tractor® *provides enough Y@; Can’ he manage the work with thig com-
power with thé engine at ‘half speed '“’bination oﬁ ‘tractors and equi At and

‘for those operations allowing ‘a variahle thus save nearly 500 gallons, offuel?
engine speed. -He’ discovers thisg by 7 ".Can he do. anything to t fuel use even
-'checking ‘the. half speed. estimator lineﬁﬁunmreV' He has some proZlems, but he also

for. the SO;horsepower tractor if . -+ has several ‘good - ‘fuel ‘saving moves that.
- figure, 5. ~He finds that -proper machine he can make. -  He approaches the task
- opleration- required. standard: engine. . of finding more ‘'ways to save fuel by’
speed'for al of the other operations. ‘asking himself" some of theold ‘standby
R o : Coo : questions eff ctive in “work simp1ifica-
: Column 8. Horsepower to. move tractors edor Are there operations that I can
for- mobike operations. He figured S eliminate? Combine’ Do easier ‘at -
-this by the same method.ygsed. in table another time? Simplify? He marks the
13, turning to table 12 ?ﬁr the horse-” - results of this questioning right on

power data, noting the’ travel surface" %

"-, _‘t.,'.72.' - ST o ' R 69 R ﬁ?‘

.
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" t8b1e'£4 which he justﬁcompleted;, We
havé shown them separately in table 15

. . to change thé'implementswon'qhe tractor.
This_may“prdve_to_be~impréctieal;;butf“

Lo

toclarifythe procedure. Let's follow

€.

~Firgt, he puts the mower and crimper
both on the same tractor. By making
- Ome pass over the field to do two job
‘“he {mmediately cuts out 40 hourg of
" tractor time.. The 50-horsepower diesel
---has plenty of power to
- once. The 23-horsepower. to mow-and .-
T"cfimp;ﬁglquslhorqepower to mpve the
, tractor, makes 28 horsepoweritotal.
. Helines. through the old figures and
i & the new ones in. Fuel use for .
RO ngvénd.crimping.is,n0w'96-gqllons.
e o

fﬁ{-nbtead 'of‘the'_lszl»gallons_'ng~ ed "when-
’ the ‘operations were separated.® .fhere

.". are many chances,in.farming to ‘combine
" jobs, and cut both hours and the power -
' 1 the tractor over the field

bigt L

© to pul h
- another_time.

¥

. RN .
. Fuel uge .estima

tdy héve,.shown that
. povgi{ﬂiesel, but he often needs the ;
- mowedSrimper:‘and’ rake for usge at t:g
i#ame time. He has only one 50-hors
“vpower- diesel. ~Since raking takes the
.~ least time-~10 hours total-it is the -
lea
: '“ir{ghgblingmffac;or,'-Ho:Sepoﬁerfm
“‘nee s are. the same,, but fuel use: pér’
hour increases from'1.1 gallons-gi '
<‘diesel to 1,8 gallons of gasolig:
thddr}f-ﬂéfputs'the‘SO-horéep¢wg '
:-oline tractor -on the,rakenang: _
~from.11 gallons of diesedity’ B g
lons of gasoline. P

“He cénﬂphfgthé;ﬁgler onjohéfbf the 75-.
“horsepowé¥ diesels or drop the mower
.and. crimper, and use the 50-horsepower

~‘diesel tractor to operate the baler.

ﬁIt'takeiiangextré_O;G'gallon4ofﬂdi§5e;;»

" per hour - to. run the

n 75 hprsepover
"diesel with the bale

B (.

Saving Fuel Through Work Simplification

do both jabs-at

. o ‘ .lﬂ-horsepower diegelﬁttgc;or. SR o
~.raking ‘is best done WiEh”the 50~horse- - R : o

Qtycostlyvpla¢e to»usa_the»SO:horse¥“'

"r'been' an acecepted necessity, perhaps -

- He hasg to de~ ' :.
‘¢lde vhether saving 12 gallons of diesel-.. -, L
;fheljig;yorthfthe"timé'anQ&eff°rtupegaédf ~dail re oI d¥sty: t
b T T e e "‘f'g:lthe5caE§%$#xboknl95 gagioné}of,digéel

‘he chooses for the present to make . the -
implement changes, use the 50-horsepower
diesel on the baler and save the fuel..

~He usually has to bale and haul hay the
“*“game day. The weather risk:18 too = i oM
Breat to wait until baling is done be- -
fore hauling. He congiders it im-
Practical to try to yde the 50-horsepower
diesel for hauling. He first thought
that: the,50-horsepower gasoline tractor
Would be the best substitute, but found
the 75-horsepower diesel to be the
better choice. . A;fﬁalf engine speed -
‘the 5D-horsepower gasoline tractor
takes 2.3 gallons per hour for the ,
needed .19 ‘horsepower;y the 75-horsepower
dfesel:1.9-gallons pet hour for. the "
needed 22 hotsepover. He replaces the
- 50-horsepower diesel with one of his
75—hoféébowgr’dieéeIS‘gpr hauling. : This
: costs-him only 8“galidns »f diesel fuel -
‘more than the 50-horsepower diesel would
‘have taken, and avoided a three-way, .
change of implements fn the ‘one SO—ﬁ;_

- He could put a smaller tractor using
less fuel per hour on the hammer mill .,
used’ toigrind cdrn, but 1t™%6uld only =
take:hpr‘=§ﬁme9to-do'ghg,ipb}M»Tbtal
fuel"qsé'wdﬁldwnqg‘qhdpﬁé app

reciably,

A;gqarsga-grindlwauld*éu;;ppwép needed, .

. but he ‘alrea uses a-father coarse :
grind. Hg ﬁﬂfthéﬁfeﬁliquestion to .
.be,what't'éggﬁihdin§ bf'shelleadcornf'

i(

.-poﬁtribgted*to;the feeding of thé . =~ .
__‘cat;le,;especiq11yjsinc§§£t'tobk'320,f' -
:  8allons.of diesel fuel. -What haslong - T

;.,quﬁgoﬁpedqat.one'timévby,gome:research‘4;
" may .well be subject to .¢chdnhge as a &

“'result’ of new research”findipggs. That

éhbgfinding.7fﬂé*ieafhed

_ shows' that.catfles

- perform equally well o 4Ty - shelled o

corn whether it be fediyghtle or ground.

'Eahd'eliminafgg Tl

Miesel, fuel. . = .

B was the cage wi

. fhat research noW"

sHé thus ‘quit: grinding Cok;

‘aithe : qg;qﬁﬁzzo.ggllopé-p

JThe”

ad v # L9 ‘) :



fuel " He knew this aﬁs a necessary
Job, but asked himself- whether it could
———be—improvedt__He had_hismf_ed_bunks

FHeAhad first reduced fuel for miscel-
laneous work and travel from' '380 ‘gallons

.+ of gasoline to 240 gallons of diesel

inside the lot. Opening gates, com-

. peting with cattle, moving bunks and

" losing time at the "turns took half the
time in feeding, agcording to a reseanch

- report that he read;. By installing

" fence line bunks he coyld expect to
cut tractor time per year from 150 to .
75 hours. ‘Then, with a rock road
along the bunks, he could improve the
travel surface from "fair" to "good"
thus redubing the power needed to move

. the load “and tractor from.1l4 horsepower
to 6 horsepower. The change of real

fisignificance was the saving of 75 hours,

. but everything added up to cutting:
diesel fuel £8r.feeding from 195 to 68
gallons a year.

He found na way to improve the manure
loading job, but he saw the 480 .gal-
lons of diesel fuel_used for spreading
manure as a formidable amount--almost
 a third of the total. after he rematched
the tractors and equipﬂhnt. Could-
o anything be’ done to reduce fuel use?
Perhaps., Operatibn of . the spreader
© took only & hgrsepower, but toving
Lthe tractor and loaded spreader over.’
. ‘soft. ground took 115 horsepower and
’ -'accounted for mogt .of the fuel use.
' _HHesdecided to. try to improve ‘the -travel
surface from:'poor". to "fair" by leaving '
the spreading area unplowed, waiting
until the ground ﬂried ‘to a firm" ‘sur-.
face,bperhaps even making some shifts
zin" the cleaning and spreading-time -
,;iod A fadx! surface would reduce
\ auling power needed: -by 40. percent and, }
e through planning, this was. his’goal. -
“ Then he gould use one of ‘the 75- horse- N
" power diesels needing only 62-horse=
- power total--44horsepower to run the .
spreader, 34. horsepower to haul the 7 -
. tons and 24 horsepower to move ‘the
_ tractom. TFuel use’per hour dropped:
~ from 8.0 to 4.4 gall QnS'“;

‘ment was now 264 gdllons inatead o
480 gallons.

" -Tong with these fuel savings™wily -

'Z‘tractor “and implement costs, ‘such 98’

otal r%quire-'f*7‘

...ﬁg- : p

simply by using the 50-horsepower diesel’
instead of the 50-horsepower gasoline’
tractor. Now he wondered about. that

200 hours on the hourmeter. Everyone .
gets into some wasteful habits in their -
chores and general farm work. Examine
the routine and plangahead for least"~ ;;a
waste of tractor ‘time. Eliminate un- -
necessary jobs, don't back track, and
cé@bine several jobs into omée trip.:

+ He believesithat with some thought . and"
systematic“planning:he c n cut miscel— f
laneous tractor: ime ‘dowfito 100 hours s
and 120 gallons,p ‘_j'diesel fuel '

T e .
He also thought about using a few sheep -
o eliminate the weed clipping chore.»p “
owever, he decided to leave the weed.

’ clipping'job‘alone. .

Total - fuel use™per year: is finally

,reduced to' 800 gallons of diesel fuel
and 18 gallons of -gasoline’ (table 15).

" That is legs than half the diesel fuel
uged in the present operation and al-
most eliminates use of gasoline.' All
opera 18- 'are being’ effectively’ carried
out, the cattle perform as. well as :

. before, and no change has.been made iﬂ*

the complement of tractorsg and implements,
‘although when it is the next, time to:
trade tractors strong consideration .
. should .be given to replacing the gasor
line-tractor with a diesel unit. A

some significant redpctions im.a Qg

repairs, 611, and grease, and especially
the labor input. Also;, the'feed mill.
is no longer needed.
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';lnll:lo 13-~Livestock production:

[

‘Vatiables used to estimate tractor fuel use in

¥

. finishing 350 steer calves {n drylot, crop-livestock farm . .

. . " ' . Y . . . . e . .. ]

(1) _(2) (3) *(4) (5) (6) I - (8) (9) (10) ‘(1) (12) (13) . (14) (15)

. " Tractor . Engine Travel mplement == 0| orsspover |Uperating Tuel use (gallons)
o ‘, used Fuel | speed Travel speed welght loaded |~ Uperate Fove Hove used-- ‘s .per [Per .-~ Per year
Operation Qt\&rupower) used | used surface | (mites/h) (tons) implement | implement | tractor | all operations yéar hour | -Diegel l Gasoline

N . - P .
50 G Standard . good 5 4- 2 s i A*Ao 23 - 92
i A ) L, :‘.- .

- Crimp . + 128 D Standard  good 5 14 ' 3. 10 27 . 40 . 4.0 160 -
Rake hay 5 D Half . kood 5 3 2 Ny 12 1 LS 15 —
Bale hay- 75 ‘D Standard . good 4, 2 15 2 6 : . 23 54 .
Haul hay 50 D Full - good 8 5. 0 - B SUNEIIN L 4 —

. . . " : '-'j. B R

- Grind corn . 125 D Standard  good 0 0 . 8k 0" 0 81. i 320 -
Feed cattle .| - 75 D Full'  fair 2. 4 1. 7 8 16 150 . 2.4 360 -

- Load manure 75 p, Full. fair 2 -2 ’ 4 8 18 * 60 2.5 1800 -
PR ko ' N ’ * PRI "
Spread manure 123 D Standa¥d  poor ¢ R & . 57 ‘58 N 480 -
"Clip weeds sl D - Standard  ahglr 5 T 6 . 4 14 40 2.8 w8 L. -
Misc. 'travel 50 ¢ malf good 10 N O 0 I 9 12 0. 19 e 380

. ; . ;

. 1] . 0
Total " — — - -— R - - - - - 690 - 1,667 472
B a4 ¢
Cal - "y
" v .
s ' N ‘ : ’ .
= ° ' 51 “ ‘.
' : - : 2 . N - : ) /
* . / X . S_ .
L . ‘ g
. . : ; . X
Y - ',.'( Y . ) : ’
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