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INTRODUCTION/

The Nation's 2% milldon farms consume
6.3 billion gallons of gasoline
diesel fuel,” some 173 billion cubic
feet of ‘natural gas, 1.5 billion gal-
+lons of LP (liquified petroleum) gas,
and 32.3 billion kilowatt~hours of

. electricity in a typical year.

" While amounting to only .3 percent‘of

')

- source.

all the energy used in the country,

the energy required to keep our farms
in operation is a vital and increasing-
ly expensiye resource. The cost of
energy ‘has nearly doubled in the last
1) years. The largest part of the
increase has taken place in the last

3 years alone.

Farmers are coping with higher costs
for energv.in the same way they deal
with other problems that arise. They
. are adjusting operations to get the
last drop of value out of a gallon of
fuel, to wring more work out of a
kilowatt hour of electricity.

. ‘ .

Beyond the need to save money, farmers
may well ask why they should Ee eX~
pected to be more conscientious about -
conserving energy; cost-conscioysness
is built into any successful farm
operatjon. But farmers, like the, rest
of the Nation, are beihg forced by
global energy problems to reassess
their use of fossil fuels. The entire
Nation is being made Increasingly a-
ware of the severe limits of what was
once thought of as a limitless re-

For all to prosper, all must
conserve, no matter how great the in-
dividual prierity of use,

/
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"This guidebook contains a wide spec trum.

of ideas for operators of many sizes
and types of farins\ operators whose
conception of energy conservation nky
-vary. The 'ideas range from greater
attentioh to daily details to” sab-

stantial added investments in’ facili- -

ties and equipmenc. Not 'all the ideas
%ill yield large dollar savings. To
Ha} energy conServation may. seem

‘sq.&pndary to ‘other considerations be-
.cause energy costs remain 3 small

fracrion of total costs..
as available quantities of energy

become ‘restricted, producers will have _

to adopt energy conservation measures
irrespective of cost.

L
+

This effort is to help “farmers to use
energy reéources gven more prudentJ.y

- in the future.
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, Table 1--Energy used in U.S. agriculture,.by commodity, 1974 1/, . ~ ’
: ‘ ." . - ‘ A LA W -
* s . - 3 - N - 7P
_Gallons | Gallons Gallons | Gallons | Ft. .of | kWh of
Commodity Inventory of of © o T, of ratural [eled3 - rotal
27 ‘« gasoline dieSel | .fuel oil | LP gq;/’. gas tricity Btu, - -~
. ) . Thousands , °* -~ - rMiliiqns T Billions’
Total dairy- 11,220 218,318 3/ 3/ 76,506 -, 4f 5,105 ~ " 51,981 #
- . b - ¢ ) -
Other livestock . "NA 599, O#J‘ 352,416 8,817 236,379 4,525  4,923°° '172,310
) ' N r . "
Total livestock NA 837 365 352,416 8,817 ' 332,885 4,525 10,028 . 224,291
Total cr0ps. ' 340, 595 5/ .2 881 276 2,286;539T 2953112 1,148,657 159 500 22 060 1,789,930
Total agriculture . NA . 3,698,641 _2,538;955 - 303,929 1,481,542 16& 125 32 088 " 2,014,221
. T ) - "
1 M . . PR ., .

. Numbers may not add up 'to ‘totals due to rounding. . ) . ..

i I/ Data inckude all energy used directly on the farm for crop and livestock production purpoges--field
operations, irrigation, _crop drying, mechanized feeding, space heating, farm business auto use, etc.

2/ Harvested acreage except for planted acreage in the following. rice, rye, winter wheat, spring wheat,
oats, barley, cotton; soybeans, peanuts, flaxseead, dry edﬁble beans, dry’ edible peas, sugar beets .and

swéet potatoes. e

\3/ Included:as gasollnehequivalé;t.

/*Included in LP gas?
, ;y Thousand acres. °
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ENBRGY ANDTI'S USE IN DAIRYING .
R .

b ] . “— L
Historically, most formg of etrergy have
been inexpengive for dairymen. Recent

‘. price increaseg, however, have changed

- that, fosterify a.need for energy-
efficient’ management and technology.

PreséntIy', milk faroduction per cow in
the United States requites about 550
‘kilowatt-hours of ﬁlectricit}, about
.6 gallons of LP gas, and 10 gallons
_Qf gasolineoequivalenp annually. This
equals an energy cost per cow of ap-
proximately $35. Lo

st

-

" Some dairymen feel they are already .as
tefficient as is practicable, but op-
portunities exist in ‘every operation *
to save energy and monéy. Energy-
saving ideas aré™gfferdd in the fol-
towing chapters., Sdﬁ@'bf these ideas:
requiré no investmehbt to save energy
and money. Others require up to 7
years for the dollars saved to pay for
the investment needed to conserve
energy. JSome of these ideas should
help you ®ow or in the future if you
“plan to expand or make a major” change
in. your Operation.

i

Thefrecordkeeping section gives some
estimates of energy. use for different -
farm tasks. While these es'timates may
not be exactly corrgct for your farm;
they are reasonably accurate since

they ate based on personal interviews
with dairy.farmers and on State ex-
periment station data. By comparing

. your energy usage for a partiwular

task with the estimates, .you may dis-
cover ways to cut costs.

Through careful lhanagement, a dairg{ﬂ
“farmer may save 10-20 percent of t
energy hé uses now. For a 50-cow %g
eration, «his means a savings of $I¥3-
$350 per year: ‘at 1975 prices. Where'
energy conservation feqiires additional
, investment or a major change.in manage-
"ment practices, consult a local or
university Extensioh agent.

La

Ventilation and
. ’ supplemental heat
. 4% e . -
Lighting ™ . .o
3% ’

) Water heatiﬁg
16%

Waste removal
. 26%

L]

* \ " Milk cooling
. 12%

1Y
Fatm travel and

« miscellaneops
21%.)I .

-

Fged processm g .

and distribytioft -~ _ .

* {on farm) ‘ i
8%

" Figute 3. PERCENT QF THE BTU ENERGY UQED .
lN DAIRY FARMING
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* WHERE ENERGY CAN BE SAVED IN DAIRY OPERATIONS
N 4 * .t

™~ . .

.Water heating accounts for 16.percent
of purchaSed energy on the average
", dairy farm. Cost of eleetricity for
water heating can vary.from 3¢ to 6¢
per kilowatt-heur, depending‘on the
With wmanagement and planning,
the average -dairy, farmer can save from
- $40 to over $200 a year on water heat-
' ing bills. . ,
. ‘. .
Udder washing and utensil sanitation
require lots of hot water. Heating

. .~ water can tgk€ as much ‘as 25 percens\

.

" dairy farm.

of the total electricity used‘on a

Where propane pr o0il is

. used, 80 to. 90 petcent of the fuels
purchased for the farm operation goes
to water heating, *
Table 2--Average annual energy required
for water héating in.a 50-cow dairy

operation - -
A ,
Itém . * Amount Cost (do'l-);
élec._t.:ri;::ity 3,@50.‘.kWh 30
P gas N 550 gal. . - 165
"‘Elecéri‘&fcy' 7,750 ki 310
requirement * :

to heat ga&er C. LA .
far prep stall *

-

WATER HEATING :

It is possiBle td save energy in Water
heating and still mgintain high sanita-
tion standards. F Xample, some
dairymen are using solar heat to pre-
heat water before' it enters the, water
heater. Other dairymen are ut11121ug
waste heat from bulk tank compressers
and vacuu@,pump motors for preheating :
water, ’
Water heatets ptovide'hoE wrter in. one
of two ways: by heating the water to
" thd right temperature for a particular
use or by heating the fwater to a high -
temperature apd later mixing in cold
water to &chieve the desired tempera-
ture.. Sofie dairymen use jwo vater

* sourcee of energy losses and

; sterlllzation

distribution pipes.
L . L.

heaters: .dne for udder washing and,
general use, and the dther for sanitiz-
jng milkgng utensils and pipelines.

This saves -energy by redu&ing heat lods
in the distribution lines and through
the sides 6f heaters.

e/

No matfer how closely the hot'water
‘system is watched, some energy losgses
are inevitable. 'But they can be
minimized, The table below 1i€rs some

a Juquents
necessarﬂ

»

to correct them.

ENERGY SAVING TEPS

Major Change
Consider the following’ before replacing
or installing a water heating system:

-- Hot water heater's efficiaemey in .
energy use. ’ . .

L
+

—~The'different temperatures and volumes
of. hot-water' needed for washlng ar

--Avallabjlity and cost of different
-ﬁueﬂs )
—~Two small heaters versus oire 1arge
one,

. . S
. - - * -

~Inétalleseparéte water heaters near the
, place whére the water is to be used,
thus reducing energy loss along

-

Install the distribution line at a °
level 'low ban the place where the
waﬁer'lggves the water heater. - This

coocler water out of the dlstributi
pibe back into thefheater, 1f, the
distribution line mUtst be hung ftom

the ceiling, install a.U-shaped trap to

prevept. recirculation and reheating.

prévents comtinuous circulation df\\\ +

Buy a hefter with maximum ivgulation,

.
A=

»




Routine Maintenance

Fix dripping hot water faucets--one
E;ZE per second will waste 10. or more
gallons of hot water a day, and will

cost.more than $30 per year. g ‘

*

Minimize use.of hot water——every time -

water is used there.is a heat loss
from hot water in the distribution
. plpes, .

' »

Don't overheat the water--it only
accelerates needless heaE transfer
and loss. ' -

-
f '

L]

Table 3--Ernergy loss.in hot water heating .

-,

'y

-

Install: spning-operated-vaives on ’
!

faucets-thit are most heavily used--an
automatic sput-off may prevent the loss
of many gallons‘of hot water every day.

ﬁse cald water wHerever possible for.j
platform and floor cleaning. f

" Check the float-in the pipeline ¥ing

tank--a maladjustment can waste 5 to

. 10 gallons of hot water per day.

—

Insulate hot water distribution lines

with at least three-fourths of an inch
of pipe insulation. ]

4

) ' *‘p'/“ -
Type of .water , What- to Source of Adjustments .
. check for . loss - necessary

f///a heater

- .
5 Electric, k ., Lecal hot Heat lpss throu Have *insulation
© gas, or oil ( © spot surface of unit checked
@ i \ ‘ )
Gas or oil. . Smoky e Unburned Adfjust :
’ exhaugt - + fuel burner '
. - E\'\ T ~
Gas or-oil . Hot stack Exqessive stack Adjust burner and
) : temperature

clean on flush heater
- 4

Electric, *
gas, or oll-

Missing or damaged
ﬁmsulation ot pilpes

Water coolypg in

distribution pipes

. H) ’
Add insulation to hot
water pilpes

Lk
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WATER HEATING -

PR I

EXAMPLE OF CUTTING COSTS BY DRAINING -
AND FLUSHING WATER HEATERS )x

’ v -

Drain and flubh the water heater every
6 months. With normal use, water .
heaters accumulate solids that prevént
efficient transfer of heat to water.
These deposits can be removed by flush-
ing the sediment out of the heater., To
do so, open the drain valve and Jdrain
2 to 5 gallons ¢f water from the tank,
or dvain until the water runs clear.
In areas where the water is extremely
hard, it is advisable to flush the

. sys;ems monthly.

¢

Thé c¢old start effitiency of an elec—
tric water heater is approximﬁt@ly 90
to 95 percent: 3.7 to 3.9 gallons of
water hedted per kilowatt-hour. The
ef ficiency may drop as deposits form
id':he bottom of the heater,s tank.
Some poorly maiu:ained electrid watér
heaters heat less thar 3 gallons of
hot water per kllowatt hour.

4
]

“NOTE:
“hot water per day for a 50-cow herd may
seep like a lot, but 80 gallons are:
reqiired per day just to wash the pipe-
line. It is assumed in -chis exdmple
that the incomihg water $ temperature

. s 100°F lower than the outgoing (hot)

wa:er s temperatire. < e .

’

A requirement of 125 gallons of ..

‘ Ct;.n:s/k@'

- T
.dairy with a

pipeline m_ilking
system.

$72.77 “energy
savings per year
.for a 50~cow |, ..

P

N » -~
a < "

Fof maximum .-,
p ' j -effieiency the ~
. Storage - incoming {cold) water
- tank should enter at the
low point of the tank " °
_ " and the preheated «
4 watet should exit at
LTS 1] the high point. N
. 1[ +
Totank{ . t Return
- al .
(b4 L[] -
Al_x= iB
= ——
d . . To water
licoming y heater, =~ ¢
feedwater
¢+ Figure 4. PREHEATING WM HEATER S . »
e, FEEDWATER / .
- + N ' T ) -
Calcylations . . ’

~
’

Cléan szstem

125 gal/day x 365 days/yr = 45, 625
gal/yr.
45,625 gal x 1 kWh/3.8 gals (near
maximum efficiency) = 12,007 kWh/yr
"12,007 kWh/yr x $.04 = $480. 26/yr

+

Lbirt temn

45,626 gal X 1 KWh/3.3 gaﬂs =.13,826
kWh/yr
13,826 kWh/yr x 's.94 = $553 03/yr :
, $553 03 - 480.26-= $72. 77 savings/yr. :

-

[

-

.Savings at I{ii_:'férent Electrical Rates . -

3¢ 5¢ 6¢

. 4 '
$54.57 $72.77 $90.95 $109.14
‘.

.z.¢

Annual

ings _
o1

LN AP

/y
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'*lation), <can capture most of this Waste )

WATER HEATING

»

- b e
i
[ . LAY

. . [
L]

EXAMPLE. OF CUTTING' COSTS BY USING THE
WASTE HEAT FROM THE BULK TANK COMPRESSOR
TO PREHEAT WATER -

i

‘ .
Thirty million €tu's per yeatr are re-
moved from the milk ptoduced by a 50-
cow herd with a 12,000-pound average
in ardexr to cool the milk-fo' 38°F. On
mogt dairy farms these Btu s dre 1ost,
and ‘additional Btu' s(are purchased to’
bl

“heat water. .

A heat exchanger: which c¢an be purchased
for about $600 (plus $50 for instal~

heat. A study at Cornell has shown b
that 37-44 percent of ‘the energy used
to heat water can be “saved through tuﬁ
_use of a heat exchanger. 1/ Also,
because the exchanger causes a better
transfer of heat out of the refrigerant,
5-19 percent of the energy required to

. cool the milk is saved.

1/ Turner, C.N. and Richard H. Paff,
"Bulk Milk Cooler Heats Water.! Pré-
-gresg-report to the New York ‘Farm -
Electrification Council, Cornell
University, Ithaca, New York, 1959.

5205 energy

120 cwt/cow X
6000 cwt x 1 kWh/cwt =

6000 kWh x $.0
$240.00 x "S.pe
+$192,93 4+ $12.
Savings at Dif
Cents/ih - 3¢

Annual
.savings-

8154

s I

for'a 50-cow 't

savings per year deiry,' . "y
. . . ‘.1 ‘.‘?
"N ey
.Calculations § . o '
?Z;\}\ ! i
Watgr he%ting sxa *
125 gal/day" x 362_ ays/yr = 45,625
gal/yr R <\ N
45,625 gal x ]‘\kWh/fie‘ .gal (aVerage
efficiency) =$13,036 kWh/yr :
13,036 x $.04/kWh = "$5P%.44/yr ',
$52¥.44 x-37"percent sg ngs = :
$192 93/yr S -
DA ~
e cooling ¢ L "

-

= 6000 cwt/yr
6000 kWh/yr
.00/yr
$12.00/yg

50 cows =

4/kwh = $24
rcent’ Savings =
00, = $205/yr

‘

ferent Electrical Rates

Tt -

5¢ 6¢

LI

'$205 $256 '$307.

4¢
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EKAHPLE OF CUTTING COSTS BY SOLAR PRE-
: HEATING THE WATER HEATER'S FEEDWATER

-~ . . -

& r -

Some dairy farmers-ip the Southwest
preheatthe water hegter's.féedwaterxd
with soldr heat. The process requires
the installation of a sealed tank that

" holds slightly more water than the
- amount of hot water used daily. The
tank should be painted blatk to aid in
heat.absorption from the sun. Ft must
be placed directly in the sun. ’

To install the tapk, cut the incoping
water line. . Put in wvalves and tubing
to make the tank'part. of the incoming
,line (as indicated). Valves are i
necesaary where the tank must be deain-
ed in winter to preventr freezing.
Valves A and B are open and valve C
closed during the warmer months of the
year.' Reversing.tht valves in winter

; Will "allow the water to enter the water
heater without first flowing through
the tank. - .

A setup "like this could preheat water
by 35°F (50°F to 85°F), on the average,

+ in cold areas.” Water is normally heat-
‘ed 1009F to a temperature of 1509F;
therefore, this would be a saving of .

" 35 percent during those 7 months, or
$105. -~

The cost of the pank, piping, valves,
and installation will vary with region
"and how much work is done By the dairy-
man, but it should not exceed $200.

.. Before installing a tank, .check with -
an Extension agent and fieldman to see
if there are any laws or codes against

} it. If not, do a break-even-analysis
\“vfbefore making the final. decision. "
!/

for. at least 7 months of the year, even

_savings per 50-

T -
. . 8 - ¢

$105 energy P ‘cow dairy for a

7=-month period

Qalculations

- 125 gal/day x 30;&ays/ﬁbnth = 3,750 .

LA

gal/month °
3,750 gal/month ¥, 7 months = 26, 250 gal
26,250 gal x 1 kih/3.5 gal = 7,500 ki
I 500 kWh x $.04/kWh = $300.00 .
$300 00 x 35 percent savings = $105.00
~— X

Savings at Different Eledi;iqal'Rates

Cents/kWh 3¢ e - 5¢ 6¢
Savings $?8 ?5 $105.00 $I31. 25 $15? 50
'(? months) ¢
’ ,.,' ’

LY
i ’ ' .‘& [ N
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WATER HEATING -~ - S

i

1 1

v -

-

"EXAMPLE OF GUTTING COSTS BY REPAIRING
" DRIPPING BQT WATER FAUCETS

" - . L
. . .
'

A dripping water faucet.wastes I0 or
morg gallons of water per ‘day. If this
is a cold water faucet,, the pumping
bnergy wasted is quitée small.
if it is a HOT water faucet, consider-

.ably larger ampunts of energy are

wasted. The cost of fiximg a dripping
faucet is a little time -plus a washer
costing 15 cents or léss. -

L

) The.calculations aé?ime that 1 kilowatf—

hour will pump 500 gallons of water,
Deep wells will require more energy per
5300.gallons. ’ )

Howéver,

" Hot water loss = ~. .

per dripping hot
wate‘ faucet

. .

$42.00 energy

savings per vyear
. . ¥

4
L

,Calculations , — .
. %F._ .

Cold water pump

10 gal/dayyx 365 days/yr = 3,6§b gal/lyr
3,650 gal x 1 kWh/500 gal = 7.3 kWh/yr
7.3 kWh x $.04 kWh = $,29/yr

10 gad/day x 365 days/yr = 3,630 gal/yr

3,650 'gal x 1 kWh/3.5 gal = 1,043 kWh/yr -

1,043 kWh x $,04/kWh = $41.71 .
: .

Savings at §%ffgrent Electrical-Rates .

. 6¢ o

-Cents/dWh ' 3¢ 4. B¢ e
Annual  $31.50 $41.71 $52.50 $63.00 *
savings - )
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- WATER HEATING -

. . - ).
EXAMPLE OF CUTTING COSTS BY A CAREFUL
SETTING OF THE THERMOSTAT ON THE WATER

- HEATER

.

®

If the thermostat on the water heater
.48 set at 165°F when local standards

, require 1450F, you are wasting energy.

o Al

Heating 125 gallons of water a day by
an extra 20°F requires an extra‘6.l
kilowatt-hours of electricity a day, or
2,230 kilowatt-hours per year. At 4
cepts per kilowatt-hiour, the extra 200F
would cost the dairyman zbout $90-§t
year. Also, there is a greater hea
loss through-an entire system.when it
operates at temperatures higher than

g tdcal standards require.

. Calculations® _

L&

Cents/kﬂh éc 4¢ 5¢ ‘_f 6@7
Annual  $66.90 $89.20 $111.50 $133:80
. - savings . oL
‘* {’
- Y
v ‘ ' ‘
5
. I .
- L .
’ ¢
L%

$89.20 energy
savings per ¥year

with a pipeline

milkipg system
for-a 50~cow dairy L.
4 A

165%F - 1459F = 20°F .
45,625

125 gal/dady x 365 day/yr =
rgallyr :

45,625 gal x 8.34 lb/gal = 380,512
lb/yr '

1 Btu/1b/1°F x 200F = 20 Btu/1lb

380,512 1b x 20 Btu/lb = 7,610, 000
Btu/yr

7,610,000 Btu x 1 kWh/3,413 Bta =
2,230 Kih/yr

2,230 KWh x $.04/kih = $89, 20[yr i
_savings . _ C )
N . :

Savings at Different Electricai-gates .
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“ !VENTILATION AND SUPPLEMENTAL HEAT

Costs can be cut by conserying the
power used to véntilate or ‘heag sp
Turning off a pilot light during
summer can save $14 a year; adding
insulation or reducing ventilation can
save $?0 to $200 a year. L .
?
The'electrical power needed to vennii
late 2 nonbanked warm barn can be ag
high as 40 kilowatt-hours per cow per
month during the summer. This corverts
‘ to $1.60 or more on the individual .
‘electric bill and $80 a month for a
30=cow dairy operation. -
Ventilating a dairy barn helps to re-
move heat and moisture. During the
summer, there is ehough heat to remove
Boisture. But, in wihter, heat loss
throughfﬁalls and roof can cause
- moisture condensation in’the barn. One
) remedy is supplemental heat. A second,
and much lesg energy-intensive method,
is better insulation.’ A general tule*
for the coperation of a dairy barn

g;;}ghoyld‘ he: \

The amount of insulation to install
i a dairy barn depend$ on the cost ~
of the insulatlow relative to its: R~
value (see table hp page 14), thé °

. climate, and fuel costs. Note that

. .the cost involved in insulation is
sub%pantial. It can be a dollar or
more .per square foot of floor space, .

I you ventilate, insulate.

- depending on building size and in- J

»sulation used. Check with the local
Exeensioh'agent to determine the break-
even point between the costs of addi-
tional insulation and-a lower energy
bill.

¢

-

Table 4~~Average annual energy‘required-

for ventilation and sypplemental heat
{per 50-cow herd) '

Fl

Item Amount éost (dol?
Veatilation "14,000 kWh . -560
) Supplemental heat
Electricity 2,000 kiWh 80
120 gal 36

{ Propane gas

EC ‘ ‘

eontinually .

i ?' -
ENERGY SAVING TIPS . ) .
Major Change - ’ !
Look carefully at ventilation and
supplemental'heating needs. A warm ‘'

freestall barn may provide a better .
environment for dairy cows than does .a
cold bara. But electricity usage per
cow can be as much as 100 percent
higher in a warm barn. R

Insulate the milkhouse to cut supple- -
mental heating and ventilation needs.

.\f‘ : -

Routine Maihtenance

-

Operate fans only when necessary‘ not

OEerate fan gwitches- manually in the‘
summer. 1f cows are pastured or fed
outside. - L .
Check and oil fan motor®s rﬁgularly.
—_— —— X ~y . 4 .
' P rd P
Check to be sure that ¥yeur multispeed
fan motor is not of thé resistance
element type which draws the same
amount of current whether it 1s
operating at low or full speed. ..

Check and clean all heating systems.
Turn off the whole system in the

. summer, pilot light.dincluded. .

-
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2.4 = . v * Source: Verel Benson, ERS-‘CED, ?
’ ) : o personal eomanication. S
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Note:" The R-value of a material is a

PO measure\pf its abilith to resist heat

. "flow. The .78 R-value s &he sum of
the inside (.61) plus the outside (vl?)

. film's R-valués. Therefore any type

. of -wall- or roof has at least, ahis R=

. value. ’ %o,

L [
. ,',‘
L

Figure ‘5 and the following tabl.e)
e - are inserted to provide you with'
v e '_I et additional information of insulatiows
0.782 . 4 ‘6 8 10 ) iz * Your parlor and milkhouse should be -
Thermal resistance, (R-value)’ , insulated' The, amount of insulation,
. FlgureS ALLONS OF PROPANE REQUIRED you should install depends on the cost
%+ PER WEEK TO COMPENSATE of -the_insulation (relative to its R-
s THEB.T.U. HEAT LOSS PER 1,000 $Q. valye), the climate in_your arga, and
. FT. OF EXPOSEDROOF QR WALL . *fuel costs. Consult your#Exténdion
' AREA PER 1°F DIFFERENCE agent for more information on the

. 5 BETWEEN INSIDE ANDOUTSIDE break-even between insulation “#nd ; fuel

, . - TEMPERATURE, ATDIFFERING .- .
- . 'R~VAEUES . ) . - cgsts in your area. . .. ] )

- B IPSER The following table presents the N
. : ) relative R-values of a number. of
AP ’ \ © commonly used construction and in-
» . sulating materials. The insulation
. : value of some of the materials is
~ . ' _ greatly reduced by moistiire, thus it
. ] . is, important, that a propér vapor
‘ ) . "barrier be installed to prevent the 7.
)‘ : Co moisture ih the bafn .from penetrating
B ¢ the iﬁ'sulation. :

(&Y
o

S

lons of propane
5t e
o L

Gallons
t

®
|

o

L
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Insulation value 6f materials ' .o )
Q\ .. - ¥ '

* Material - L * R-Value 1/ ~

"Air space, enclosed by'ordinary materials .
Air spgce, aluminom foil one side - .
Air space, aluminum foil both sides
Surface film, inside, nonreflective *
Surface film, inside, reflective
Surface film, oytside, 15 mph wind
Asbestos-cement board (1/8")
Gypsum board or sheet rock (3/8")
Gypsum board or sheet rock (1/2") <
Plywood (1/4") v . ! '
Plywood (3/8™) T
Plywopd (per ~inch) .
Blankeéf insulation, mineral wool (per i@ch)
Loose fill insulation, wood-fiber {per inch) ¢
Loose fill rock wool or glass wool (per inch)
Loose fil11, vermiculige.expanded (per :inch)
Sawdust or shavings (per inch)’ , .
. ./Foam insulation, expanded pelyurethane (per inch)
. Foam insulgtdion, -expanded polystyr te (per inch)
» Common brick (&) SR s T
Face brick (4") . ' L
Clay tile (4" . '
Clay tile (8™) -
Concrete blocks, rggular (8")
Concrete blocks, Tight weight (8')
Concrete, regular (8") :
Sheathing or flooring, softwood (3/4") .
Sheathing or flooring, hardwood (3/4") -
Drop siding, 1 x 8 4. _ 4
Bevel siding, 1/2 x 8 T ;
Bevel siding,fS/& 10 .
Building paper . A
Roll roofing, asphalt .
¢ Builtup roofing (3/8") - ‘ »
Asphalt shingles, 3 tab‘(}(,‘S")‘
Wood shingles, 7 1/2-in¥h exposure ‘
Metal roofing . agé"é; ' Negligible/ . ".
Window, single glass ¢ 0.0
Window, .single glass with storm sash o - l.p4 -
; Roll side wall curtin . Negligible
" i + ' / -

% -
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1/ Thermal resistance rating. -

SOURCE: Cagr, Lewis and Felton, Kenmeth E.i and Nicholson, James L.,

Planning for Fuel Congervation in Your Broiler House, Cooperative Extension

Service, Univ., of Md., College Park, Md., 1974, MEP 302., . .
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'EXAHPLE or CUTTINC ﬁOSTS IN COLD VERSUS $408 energy season in a cold
~ WARM FEEES?&LL HARN " davings per winter  barn for a 100-cow
. . . ] dairy

Many dairymen dre surprised by in-
crea$es in,their electric bills when
thewlbuild new warm freestall barng.
. The higher cost is often-attributed to
an increaSe in cow .numbers, but most

<. of the cost increase is due to a change

in tHe syétem.” Requirements per month
for' ventilating a 100-cow warm free— . 4
stall barn vasy from 1,770 to 2 540 g
kiﬁ.ouact—hquurs with an average of
2,040 kilowatt—hours. The cost of
this electricit?will run from $60 to
",$120 per. month.._The ventilation cost
. of the old system may have heen -zefo.
The energy, cost of uentilating a8 warm

" ~.freestall barn with slated floors for

a liquid manure system will be even
higher, averaging 2,780 kilowatt-hpurs
monthly .
Production per cow may be slighcly
higher *in warm (confined environments)
barns. This additional production -
., might offset the increase in the
electrical bill, at current prices.
.But you must also im¢lude the addition-
_al investment cost, which“is $150- $20r
“per cow, above that required for a
cold barn.' \

‘- -
Carefully evaluace ngt Jnly the\gro-
duction effiCiencies f various types
of. barns .in rélation to investment .
but also the energy efficiencies, The
increasing cost of energy colld change
the outcome of the analysidl -

K’

- -

LY

.Calculations: - -

'2,040 kWh/month.x ¥ months = 10,200
kiWh
10,200 kWh x §.04 = $408 g

Savidgs at Different Electrical Rates

Cencs/kWh 3¢ he 5¢ 6¢
'Savings $360 00 $408 00, $510 00 $612. 00
(per ’ L.
winter) Yy ' -
[ , .
. .!i , 1 L]
N - . -+
Y e, . e
3 [l -
| b - *
e I
. « N .
~ %“*‘;\»\- * !
* S 4




-

po - ro Y - . . \ L

VENTILATION AND SUPPLEMENTAL HEAT- . L L )
D - R Sa ¢
EXAMPLE OF .CUTTING COSTS BY SHUTTING ¢ $14.00 energy . . savings per
- OFF THE PILOY LIGHT ON A SPACE HEATER . . . . % sumer season.
' . - h - - ‘ R : * - *
‘The pilc')t. tht on ‘a space ‘hé;t:ef" ’ L ' - " . L
burns 5loxr more ga(llons of LP gas per’ . 9q1culations; s ’ ool ~
morth. 'IThi-s energy 1is not/wasted in . o gal/month % 7 months = 35 gal .
the winter months when the\heat is 35 'gal % §.40/gal = $14.00 . - : -
needed in the parlor or milkhouse. - ‘. RPN
.In the summer months, however, this . ) ' T . . .
heat is not needed and energy dollars -0 <« * .
are wasted. The whole system can be = . e ) .
turned off by shutfing off the valve ' ' . . . ,
between the storage tank and the gas .S o ’ )
line leadifig ,to the space heater. T, ‘ :/ e
L] - R : s-q i
One dairy farmer.in Ohio had a mont‘.hly ! oo o et b
«LP/gas 'bill of $5-$6 in the summer. . N ' ‘
before’ turning off his entire space b T X - .. .
" heating system, pilot light included. =~ ° o Tt - :
After shutting down the entire system, e . ‘
his bill was zero. R A A . " o L
L F:" . . L]
‘ I & .
. ' @ - \ TN
<
. @ 1 - -
. . ' N
- ‘ ‘ . . -
"‘N—~\\ . .
. -, & - - -
5\ v
If - F - l
1 ' : ' .
- . , P . -1 »
i -J ‘,& ' ld“‘“'h L '
v, - ‘
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. VENTILATION AND SUPPLEMENTAL HEAT - .. = - a0
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\EXAMPLE OF CUTTING COSTS BY.REDUCING - §213 29 energy _-seasdn for a'70-
ENTILATION IN STANCHION BARNS DURING savings per summer’ ‘cowd i‘}'y v
iE _SUMMER Tt o K :

. e

A bagn with a 70-cow tie stall %pera- . -Calculations
tion\was ventilated by four,fans that ' » .
produded at the rate of 7,000 cubic _° (4 3/4-—hp motors) .
feet pgr minutd. Each was operafed by L woee
a.3/4-hprsepover” electric motor. The 7 h/day x 120 days = 840 h
. ‘cows wede fed outside during the sum- 3/4 hp x 2,116 KW/hp = 1, 587 % 'motor
" mer. Th usually vwere let out of the 1,587 kW/motor x4 mopo::s = 6. 8 kW
barn affek the morning milid.ng and 6.348 kW 'x 840 he= 5; 3'32 KWh s
brought batk into the barn in the mid- 5, 332, kih x é 047 kWh = 52]‘3 .29 \ 4
dle of (;he fternoon. The fans kept
running while thw’ cows were outside, - (1 1/3~hp motor) Talt

f£ans ran 24 hpurs a day during the. . 248 hp x 2.484 kW/hp = 0 828 kw
summer. In wipter only one fan..\gan 770,828 kW % 8,760 h/yr = 7, "'35?3 kWh
cont inuously. . 7,253 kWh x* $.04 =g$290/yr L e
- Such “continuous operations in the “sum- . e 'A:

mer not only waste energy, but also Savings at Different Electrical 'Rates
heat up the barn becauge warm air from. (3](._}115 motor) v e L
outside is drawn into_the barn.™ Turn- Tt me 7T

_ ing off fans when thd cows ‘are dutside Cents/kﬂh 3¢ 4¢"* =5¢" T 6e
*  would reduce. epetgy, use by about 5,332 : S
kilowatt-Hours, or the .cost by more - Savings $159 97 $213 29 ’$266 61 $31959z.
than $210 for a4 summer. . ) (per - - .. _

CT o . ' 3“‘""‘@‘) . oo .
The<barn in the above example contained o~ &, . e
no young stock. /If g barn-has some T e ' oo
young stock or a sick cow’in it,‘per- . . : )
haps one fan should ‘be kept )running. ) . ’ £ D .
~e . . . v K - .
One small fan Operiing continuously ’ . e
consumes more energy than s used on ’ co e T
most dairy farms for the eptire mech-
anized feeding system. A 1/3-horse~
pover motor running’ continuously . s .
consumes 73246 kilowatt-hours per . . - . ¢
year. This can cost almost $290. Do . ; o ' o
'not be misled by claims of only pepnies - . ‘
".. per hour because there are 8,740 hours e T L

in a year, . . ’ . o s X L
. / ’ . ¥ > . -

i

.y

’ - .‘ L

4 . . LY . -~
o
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- EXAMPLE OF CUTTING COSTS BY INSULATING _ $70.00 energy _ for a milkhouse )
PARLORS AND MILKHOUSES , T savings per year in New'*York State

vyt . 4 _ . . T 3
. . ; & : -
-

: Q.dding insulation. to existing walls Calculations * . \
is difficult, and i? some.cases impos- ' R - S
sible. 1In new buildings as much . 150 gal x $.40/gal = $60.00 . .
_insulation as possible should be put 2 ODO kWh x $.04/kWh =80.00 '
into M walls. Ingulation to en '"R™ ' 4 ‘ $140 00 .- .
value of ¥2 to 14 is recommended. o
(See table on page 14,) The ceilings Save 1/2 with ‘proper ingulation, .
of existing buildings, which can ’ . -
"usually be insulated with little dif- $140 x 1/2 = $70.00° . o
ficulty, shoyld be insulated to an "R" SN . ‘ - )
valua‘of 16 or more. Most floors are Insulation Cost\ . . ’
concrete slab and no insulation can be ] . L. .
added. When buildirg a new structure, Parlor area is 12' x*20' = 240 sq. -ft..l'
use crushed rock, or a Bubstance that » Average cost per square foot = $1,00
will® add dead air space,.beldw, floors © 240 sq. fr. X $1.00 = $240 .

* " ®to act-as insulation. Caulking windows : , . -

and” weather-—stripping doors will hold - ' <0 e

rin the heat in winter and keep the. " Average annual energy required for <
heat out™n summer.: . * \ milk coolin pg'i: ‘50~cow herd)
[} * . - -

WA 12- by 20- foot uningulated Darlor ‘ LT - é

will require nearly twice as much - Number of ) ) .

heating; and coqling as one that is kilowatt—hours Cost (dol)-

properly insulated. In New York, heat~ - .t ’

ing an uninsulated parlor consumes- over 6,000 - .. 240 -

150 gallons of propane during a. typical . v - _ ,

; winter, and 2,000, kilowatt-hours ‘of . . L
. elect;icity for ventilation in the- : - N
*  summer. While the cost~-involved .in . :

insulation is substantial, it could - . - : - s

cut in half the amount of .propang and”. v /\ . .

e

- -+

-

electricity needed ,and save-ﬂfbre than *°

$70 in energy costs.:* The local: Extea- -+ =

sion agent can proyi,de “ino;‘:e information g
~ on the break-even Poiubﬁbetwaen insula- ° . ~ . .

tion and fuel cost,s. N ,, R |

H
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Milk cooldng may require 10 to 15 per-
cent of dhe energy used in typical )
dairy operationa. While this percent-
e is ﬁqt a major share, the effi-
%ency of a milk cooling operation,
deserves '¢lose attention because it
.uses the 'most expensive form of energy—-
electriqity; : .
The cost'of electricity averages - about
4 cents Eer kilowatt<hour. At this
rate,.energy purchased in the form of
. electrieFty costs 3 to 4 times as much

+

-

'as th€ same amount of energy from other

fuels ?shch ds LP gas and diesel fuel

. Two kinqp of refrigerat‘on equipment
are used by dairy fafmers to cool
milk--ige builders and direct expansion

+ coolers The direct expansion coolers,
general%y require a larger compressor

» than the ice’builder.types, , but they

nse legg energy per unit of milk ‘cooled.

Three*i;ftors Caﬁse the ice builder to

'=‘§ater.

dom temperature. ,

hdantages .of -the ice builder
fiset when lower rates rfor
are offered during "off

morning ang evening. When this cccurs,

ENERGY SAVING TIPS_

Major Change

Purchase a bulk tank that is Jlarge:
enough for the herd and the most ef-
ficient in terms of anergy needs. )
Direct expansion units are more emergy-
efficient unless rate discounts for off-
peak usage are offered.

[N

.Ask'about the type of refrigerant a

cooler uses. The type affects the -~
amount ‘of back pressure that can be"
allowed to achieve a desired tempera-

ture. The highei the back pressure,

the more epergy-efficientathe equipment. *

"Put-a Hulk tank cqmpressor to good use_, '

by ventilating the compressor- heat

-going into the parlor during winter and v

outside during summer. This waste heat
cdn also preheat water, thereby\reducing'
your weter heating bills. AN

-

Routinebuaiqtenance

'Clean the screen or other material .-

Check and @il the electric motor yhen '

" necessary.

Check.the alignment ‘and condition of the
compressor and fan belts and the, tight- .
hess of the belt. )

Keep the-fins\on the compressor head
clean and free of buildup. .

>

covering the vent outlet.

the ice’ bullder may actually be more Make sure the compressor head is ade- °.
economicai than the direct expansion quately ventilated; don't restrict the
cooler-. air flow. The egndensing unit should
‘ . » be 18 inches or more away from the wall.
\ : . Keep' condenser cdi]l clean.
- ’ :\ - l'- L
L
L] * I1
: Co ‘ s . ’
Q . ‘ . Lo . - ’ 187
- s -
- L ' - b | .
] \ : - . .
—————— .,




", MILK COOLING . . n o o
' EXAMPLE OF CUTTING COSTS BY MROPER ™ $24.00 énergy for 'a 50-cow dafry
MAINTENANCE OF THE MILK COOLER ‘ savings per year. - with a 12,000
) g : . . pound herd average
* ' N J - ) ! "a’ ]
, .
Refrigeracion is accomplished ‘through 1.3
" evaporation of a liquid with a low T
. boiling point. Freon is commonly used. » *
Ae it "boils," or changes froy-a iiquid 127
to a gas at ~21.7 oF, it 'ﬂaorbs energy,
) 'in the form of heat, from the warm 1 —
* milk. To repeat the cycle, the freon @
‘vapor must then be changed back to a- g L
liquid (this is the job of the compres- 8104,
“sor and condenser), and the heat is S
transferred through cooling fins and, o 9
-~ colls:to *the outside air. -
£
' Dairymen ahould “keep the comfbressor v 8~
head well ventilated. Dirty fins and/
or poor air movement restrict heat i .
transfer i muéh the same way as an . T
increase in ambient temperature: does, » . : . . ,
- They can, restrict heat transfer Py an 6—— il _
; amount equivalent to a rise of.from 10 L | 4
to 20°F 4n ambienc Cempérawre. Each ' 28 3. 48 .58 .68 78 88
rise of ;0°F causes about a 10-percent . . « Ambient temperature (F) .
increase in electricity‘consumption. »* Figyre 6. ENERGY CONSUMPTION (KWH) PER
Thérefore, a rise of 10°F in ambient . 100 POUNDS OF MILK COOLED AT - s"
tempe.rawre because of poor maintenance VARIOUS AMBIENT TEMPERATURES
of the.compressor costs a dairy farmer _ . >t
", , $24 per year. _ N Calculations
— J— ) ' ) 1 kWh/100 1p x 12,000 1b/cow x 50 cows
X . L% $.06/kWh x 10% = $24.00 )
o , o ‘ " Savings at Different Electrical Rates
' Cents/kih 3¢ he 5¢ B¢
' oo T . Annual  $18.00 $24.00 $30.00 $36.00
i savings "

» ]

-
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EXAMPLE OF CUTTING COSTS BY PRORER

17
~$20.82 .energy

-~

for a 50-cow da}ny

MAINTENANCE
COHPRESSOR.

OF THE MILK COOLER

savings per year with a 12,000-

L]

Maintenance of.the refrigeration

. pressor in a milk cooler is a ‘compliv
cated task. It involves the adding

rof freon or other volatile substance;
the medsuring of* ‘héad, bagk, and
suction pregsures plus head temperature;
and the use of equipment not readily
savailable. The compressor should be
checked yeéarly because poor adjustm®nt
can increasg the energy required for

- cooling as much as 25 pergent.

An ammonia compressor. system containing
3 percent. air reduces the efficiency

R

!

The folloging calculation dssumes a

cost of $20 for a service-call,

.

Calculdtions

°

. 12 000 ibmmilk.x 50 cows = 600 000

1b/yr
Electricity to coo} 100 lb =1 kih
600,000 1b x 1*kWh = 6,000 kWh/yr
6,000 kWh x $.04/kWh = $240.00/yr

pourrd hérd average,

Therefqre, the net savings is $20.32.

i

»

‘e of the system 17 percent, and can cost
$40. 32 per, year in ‘extra energy,

*

"

» . - .
Table 5-~Calculated performances for

‘mixtures of air and ammonia

Air in  Coeffivient of Réduction.in
mixture performance performencg
s . Percent- Percent

‘0 4,40 .-

1 3,94 12.7

3 © 3.66 16,8 " %,
- 3.42 | 22.3% s

",
L] * ‘

- LY

’ ]

Reduced COP with 3 percent air = °» <
16.8 percent» N
$240.00 x 16.8 percent = $4Q.3?Ixr
Service call = $20.00/¢all . - ‘.
- ‘; B ,-‘ ) { ) TR
-’ 4 i e . ' "‘ .
Savings at, Different lectrical Rateg
Y .
t’éﬁs/kwh T3¢ eS¢ e
' _ .
‘AnnuaI $10.24 $20.32 $30.40 $40.48.
savings e L o
] v [ “
' * ( . \\ )
- <L‘\f - P )
- 5 hd ' L
- .
Y
.* 1
o
-,\. ‘I
-
’ . “.l’ -~
’ - G
+ . . b
e .
e )



LE OF CUTTING COSTS BY USING A
/ PUMP WATER COOLER TO PRECOOL MILK

-

A pump. water precooler is one way to
reduce the energy required to precool
milk. A unit to precool 1,200 pounds

of milk per hour from 90° to 70°F can
reduce by 40 percent or more the amdunt .
of cooling 2 conventional air-cooled
compressor ha® to ‘do. . .

CInstallati®n of such a precooler costs
about, $750. Considering depreciation
and Interest on the equipment, the
-average annual cost of operation for
this type of precooler 1s about $105.

The table. below will give an idea of

the practicality. of a precooler for .
different* herd sizes and electricity
_costs. For example, a dairyman with
".a 70=cow operation and with electric
costs of 4 cents per kilowatt-hour,
could reduce his electric bill by $134.
Deducting the average annual ownership
cost of the precooler, a nét savings
of about $30 13 possible.

1

.8,400 ¥Wh x $0.04/kWh =

$30 energy savihgs

per -year for a 70-

e " cow dairy
N -~
f + £ .
' d
Calculations ‘
Depreciation: ($750-75)/10-yr life =
$67.50/yr- ) Coe s
Interest: $750/2 x 8 percent = $30.00/
yr ' . .
Insurance: $750/2 x 0:8 pércent = .
$3.00/yr
Répairs: $750 x 0.5 percent = $3. ?Slyr

Ownership costs = $104.35/yr

12,000 1b milk x%ﬂ COWSs = 840,000
lb/yr

Electricity teo cool: 100 1b & 51 kWh

(340,000/100) x 1 kWh = 8,400 kWh/yr

$336 00/yr’

3336 x 40 percent saving = 5134,00/yr

Savings at Different Electrical Rates

-

Herd Cents/

size  kih 3¢ e 5¢ 6¢
50 « Annual $ 70.00 § 95.00 $120 00 $144 00
savings
60  Annual 86:40 115.20 144.00 172.80%
savings . t L
,70.  Annual 102.80 135.40 -168,00, 201.60
‘savings )
} *
T
r L]




The millking operation requires’ 10 per-
cent of the energy used on-.the average
dajry fari. Because of the constant
use of milking equipment, even modest
economie$ will accumulate over the

: years to produce a meaningful dollar
savings.

" or pump size.

- . - L) -

The motor size on a vacuum pump may
depend on ‘the type of pump, the cubic
feet per minuté required, and the
.dealer. Sote dealers overspecify motor
If a motor of 3 horse- -
power is adequate, using a 5-horsepower

motor is a waste of energy and money. -

There are two types of vacuum pumps in
common use: the rotary vane and the
centrifugal water displacement pump. .
The latter, with no metal-to-metal ) , T
contact, has great durability, but it Major Change

is relatively expensive and not well
guitéd to hard water. -.The rotary vane
pump is used more often.’

ENERGY SAVING TIPS

Select a good vacuum pump that meets,
but does not exceed, your needs. Keep
in mind that systems with two levels
-0f vacuum require much more emergy if
two vatuum pumps are required.’

The number of cubic ‘feet per minute
that a8 vacuum pump will produce depends
on the inches of vacuum being held, the
etevation of the pump (feet above sga 1 ‘ -

legsl), the age of the‘ﬁump, and “the Routine Maintenance n
revolutions per minute at which the
pudp is run. The pump is always op-
erating at full capacity whether it is
‘being used at full capacity or not.
The excess vacuum generahed is handled
by "bleeding-in" air through.a vacuum
controller. A vacuum line should have
one controller for each 25 cubic feet
_ per’ minute produced by the pump.

Maintain the proper oil level to pro-
long the pump's life and efficiency.

. -
Clean the séreen around the air inlet
on the vacuum controller to prevent
cloggingf

Check the belt for tightness and
., aligament.’

-
. - hd

Table 6--Average annual energy reéquired per 50-cow herd .

~ for specified types of milkefs , ;
.T g
_ N . No. of .
t Type of milker kilowatt-hours Cost (dol) ,
Hucket milkér  ° 3,000 120 S
w.  Bucket'milker ‘- - 4,000 . 160 SN
. plus transfer system . :
Pipeline or parlor 5,500 . 220
Automatic takeoff 7,500 * 300
. (electronic) oo -,
** ' Automatiq takeoff (two . 10,000 ’ 400, \
levels of vacvum) . . ' )
s . 1 . "1
A 23 : . : 23

_ .
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- VACUUM PUMPS .

- . .
. i - . #
* - 4 . 4
EXAMPLE OF CUTTING CQOSTS BY SOUND ' $228.36 energy - savings per yéar
VACUUM SYSTEM PLANNING - : o
- A,

‘Consider s situdtion in which a two- ° N Calculationg”
vacuum ‘systemt has been instulled

instead of a one-vacuum system. \ 3-hp motor uses 3.91 kw'pér h
‘ eqextra 3-horsep6wer vacuym pump will 4 h/day x.365-days/yr = 1,460 h/yr
cost $228.36 a year to operate, not to~e3.91 kWh x 1,460 h/yr = 5,709 kWh

mention the unneeded invgs'tment outlay. 5,709 kWh x $0.04/kWh $228.36!yr -

Savings at ﬁifferent.Electrical Rates

. +
+ + . +

s . Cents/kih 3¢ 4o 5¢ 6¢

- . . N *

. Annual  $171.27 $328.36 $285.45 $342.54
. savings e

- ! . ’

x ) :‘:{- ’ *
vasmﬁnulnnurs‘\
*)EKAMPLE oF CUTTING/COSTS BY PROPER 3 $4.40 energy for a 50-cow dair§
- MAINTENANCE OF VACUUM PUMPS savings per year with a pipeline
' . milker :
{.: . . - } .. ¢ "-"?
, Dairymen can de several things to keep ' Calculations '
n their vacuum pumps running effectively. = ~ .
Maintaining proper oil levels and Pipeline or parlor = 110 kWh/cow,
_keeping belts properly tightened and 110 kWh/yr x 50 cows = 5,500 kWh/yr
aligned can increage vacuum pump 5,500 RWh/yr x $.04/kWh = $220.00/yr

"‘*«efficiency y.2 to 5 percent-and pro- $220 00 x 2 percent savtﬁgs = $4.40/yr

LY
T

Savings at Different Electrical Rates

Cents/lkWh 3¢ Zu:., 5¢ 6¢

. Annual $3.30° $4.40 §$5.50- $6.60
K e savings ’
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VACUUM PUMPS ’ : -

~

Lid ~

VacuuM PUMP ING

EXAMPLE OF CUWITING COSTS BY SOUND

¢ —
A Séhorsepower nmotor, doing the job of
‘a 3-hbrsepower motor is operating with-
out “drawing. full power and is wasteful
of energy and investment,

kilowatt—hours per hour of operation.
A 5-horsepower motor working at the
rate of a 3-horsepower motor consumes

" about 4.3 kilowatt-hours. This over~

specification of motor, size would cost
4 dairyman about $23.36 a year. Over-
specification of motor size throughout
an operation could cost a dairyman
hundreds of dollars in’wagted energy.

¢ : '
In purchasing an electric motor, choose
the size that will do the job but will

is especi@lly true for constant—load
equipment such as a vacuum pump, bulk
tank compressor, or feed conveyor,
Remember that short periods of overload
are not harmful to electric motors, if
the motor is not overheated.

A 3-horsepower motor consumes about 3.9

not exceed the horsepower needed. This

-

S

"$23.36 energy
Y.

Calculatdions

savings per year -

4

e
5-hp motor uses*~4,3 kWh (working at 3—
hp 1oad)

3-hp motog uses 3.9 kWh

Difference:

" 4.3 - 3.9 = 0.4 kwh- -

4 h/day x 365 days = 1,460 h/yr
584 kWh/yr

0.4 kWh x 1,460 h/yr =
584 kWh x §$.04/kith = $23.36/yr

*

-

Sévings at Differerit Electrjcal Rates-

Cents/kWh

_Annual

savings

-

-

3¢

-~

.z.¢

’

.5¢ 6¢

L]

$17.52 $23.36 $29.20 $35.04 _

-

el

75




. RLECTRIC MOTORS

—

)

-

Electric motors are usually efficient
in performing a host of labor-saving
duties aro the farm. But they use
the.moq} eﬁggnsive form of energy.

The individual dollar savings to be
realized by the careful planning,
purchase and use of electric motors
may be small by day, .month, or even
year; but they can be appreciable over
the lifetime of the motors.

Electric motors differ primarily in
the amount of starting torque developed
and starting current required. The
type of motor to use.depends on the
starting torque requirement of the
equipment to be driven. Fans have. low

. starting torque; therefore, split-phase
motors are satisfactory. Capacitor
start-induetion run motors have medium
starting torque and are excellent for
vatuum pumps and conveyors. Barn

" cleaners and silo unloaders have high
starting torque and require capacitor
start-capacitor run, or repulsion-
induction mqtors. Farm egjpment
manufacturers usually recommend the
type and size of electric motor needed.

S

»

_ ENERGY SAVING TIPS

"Check belt pulleys to be sure that they

- Replace worn belts. . -

4

jor Change ‘ .

Consider hsing three-phase motors. They
cost less to buy, are extremely depend-
able, -and- normally operate more effi-
clently than single-phase (standard
electf:':l.c,’curre_nt) motors.

L

. N i ?
Routine Maintenance " -
“ ) ,?'a%ﬂt ’ + [

Check that motors are secyyely mounted
to a smooth, solid foundafion, and that
pulleys are correctly aligned to avoid
excessive wear of belt and bearings.

Maintain proper belt fensioﬁ, If the
belt is too loose, it will sliprand
cause overheat and excessive belt
wear., If it is t ight, it will
cause excessive wear of motor bearings.
The belt should be snug in the grooves,
but not taut. . .- .

Clean dust and dirt from motor to ensure
proper cooling. - :

Check bearings for wear. Excessive side
or end play may waste current.

Do not overlubricate oil bedrings. -,

Clean starting switch contacts or
brushes. Use a very fine sand paper,
not emery cloth.

Check to be sure the motor‘shaft turns
freely. Tight or misaligned bearings: ,
will cause the motor to overheat and
waste energy. = . '

are secure on their shafts.




Table 7--Annual energy required per 50-cow herd for ..
specified equipment and activities

]

quipment - .
or activicy Kilowatt-hours - Dollar cost
5116'unloader 1,800 LY T
Feed conveying .. 800" b . 32
Bunk feeding 600 .7 24
Barn cleaner 500 . 20

" Manure scacker | . w00, ; . 16
Mechanical scraper ‘ 6,606 J ’ 264
Crowd gate - 150 6
Roller millfff; 306‘ 12 \i\
Hammer mill o 750 L 36 i

1,600 ’ 64

Well pump

-

3

4

Table 8--Energy requireants of single~ and three-phase electric
motors with specified horsepower ratings 1/ .

(kilowacts required per hour of used” .

Electric motors

Horseppwer rating Single-phase Three-phase
3/4 . 1.5 1.0
1 ' 1,8 1.3
, . '
1.5 ¢ o, 2.3 . 1.9
2 2.7 2.4
] .
3 . ' N 3.5
.5 .- 60& M 50_?
/
?-5 9f2 L4 - 803
. 1¢ 11.5 1097
40 ’ - 39.6

1/ For motors with normal torque and speed characieristics at full load,

-
L]

"
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LR oF CUTTING COSTS BY USING -
~PHASE VERSUS SINGLE-PHASE MOTOﬁ%

"
[

Three-phase motors co8t less, te buy
and. require less energy to d?erage. A
* hours a day will cost $35.04 less

Tun per year on three-phase,current
than on single-phase current.

.-lo.horsepower motor operated fo:}i/ \.

Talk to a power’ supplier about three-
phase current. It is not available
everywhere, but many power suppliers
will install three-phase lines if they
feel there is sufficient future demand
to pay for the investment.

$35.04 energy
savings per year

witH three-phase
Wrrent

Caléulaiiops

Single phase ﬂotort

2 h/day x 365 days/yr = 730 h/yr =
730 h x 11.5 kWh = 84395 kWh/yr

‘8,395 kWh x $:04/kWh = $335.80/yr

‘ 1 }
Three phase motor ’

-730 h x 10.3 k#h = 7,519 kWh/yr .

7,519 kWh x $.04/kWh = $300.76/yr
Savingp ($335.80 - $300.76) = $35. Oéfyr

L

Savings at Different‘itrical Rates

geqps[kWh L3¢, 4¢ + 5¢ 6¢

Annual  $26.28 $35:.04 $43.80 $52.56
savings '

[ ﬂ.s, ’ ‘-

-

]




ELECTRIC MOTORS -

-
-

EXAMPLE. OF CUTTING COSTS BY ﬁUf}NG A
MORE EFFICIENT ELECTRIC MOTOR

+ & .
’ a . R . \

The puréhase price of a motor is»only
part of its cost. There is the dost
of the energy required for daily op-
eration. Usually the most efficient

»motor will be the cheapest in the long'

" run. y
. Assume a #armer can purchase a 3-
. horsepower single motor that is 3
percent more energy-efficient than a
competing brand. How much more could
he afford to pay for the more efficient
- motor? If the motor runs S hours per"

, day and hé wants the energy savings to
pay for the-added investment in 5
years, he could pay $66 more.

t

~

»

L]

-

3.Q.kWh x 9,125 h = 35,679 kiWh
35,679 kwh x $.04/kWh = $1,427/S yrs.
« Motor B (life = lO_yéarsl
Efficiency: .746 x 3 hp/3.7 kW = 60
percent

+$66,00 eneréy

'Savings at Different ElectricalfRates

# b

“savings in ‘5 years

Calculations * .- .

(E{ficiency = .746 x hp output/kW dinput)

*

Hofor A (life = 10 years)

Efficiency: .746 x 3 hp/3.9 kW = 57
pércent
S h/day x 365 days/yr = 1,825 h

1,825 h/yr x S years = 9,125 h .

3.73 kW x 9,125 h = 34 036 kWh
34,036 kWh x $.04/kWh = $1,361/5 | rs. .
Savings: $1 427 - $1 36l = $66‘

I

.n.

Cents/kWh 3¢ 4¢ 5¢ 6¢
Annual  $49.00 $66.00 $82.00 $99.00
gavings

) ; /’ 4 -

\“:“ L]
‘ L)

¢ '

29




s

!ﬁlﬂﬂiﬂClﬂ0T0l$ ;

. LR
EXAMPLE OF CUTTING COSTS BY USING
ROLLER MILLS INSTEAD OF HAMMER MILLS

If you are thinking of buying a grain
mill, you havé a choice to make.
Roller mills cost more than hsmmer
mills, but ‘they produce fewer fines.
This reason alone has prompted many
dairymen to purchase rodlar mills.
But now that énergy is more expensive,
another fact is ewerging: rollergpills
require less energy than hammer mills.
. . S » 2
The energy required to grind feed ’
@epqus on screep size, moisture con-
tent of the grain, and type of grain
processed. U.S., No. 2 corn (15 per-
cernt moisture) ground in a hammer mill
"equipped with a 0.25-inch screen and
in 2 roller mill with 0,1-inch clear-
ance is used in this comparison., The
hammer mill requires 3.75 horsepower
hours per ton of corn processed.and
the roller mill: requires 1.5 horge-
powe¥ hours per ton. The roller will
would save 290 kilowatt-hours per year,

.or $11.60, assuming each mill ia '

equipped with an electric motor-of 5
horsepower, and a 50-cow herd is being
fed 2 tons of corn per cow.

¥ - ~

e

a Sﬂ—éow Berd.fed
+ 2 tons of corn
_pes ‘cow

$11.60 energy
savings per year --
for a dairy with

Calculations
Hammer mill - ‘

%2 tons grain/yr x 50 cows = 100 tons/yr
6.4 kW/S5-hp motor = 1,28 kWh

3.75 hp/ton x 1.28 kWh = 4.83 kh/tont .
4.83 kWwh/ton x 100 tons = %83 kWh/yr

483 kWh x §. 04»—-$19 32/yr

Roller mill

5 hp/ton x 1.284kWh, = 1.93 kWh/ton

93 kWh/ton .x 100 tons/yr = 193 kWh/yr
.93 kWwh/yr x '§. DﬁﬁkWh = §7. 72/yr

0

$19 32 - $7 72 =

1
1.
1

Savings: $11.60/yf

[ ' - {
[H - I(

Savings at Different.Electrical Rates,

Cents/kWh 3¢ 4¢ 5¢ 6¢
Annual  $8.70 $11.60 $14.50 $17.40
savings —
. r >
—
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TRACTORS, TRUCKS, AND ENGINES ' . : R
r ' ¥, . l.'*- - ._

Engines in tractors and pickup ‘trucks’ ENERGY SAVING TIPS ~ .
are major energy users on any farm. .. ) : ‘\ o
In fact, gasoline-and diesel fuel &lone Major Change ) . T
account for 65 percent of all energy T ’ : .
used on U.S. farms. . Comsider buying a diesel tractor or -

! . , struck. Diesel engines use approximately
Only a thorough work a}ialysis‘ can help 25 petcent less Btu' S per horsepower

, rid a dairy operatieqn of fuel wdste. generated, which means roughly’*ene-‘ R
We offer no grand scheme here; for . f0urth fewer gallons of fuel. -
edach operation is upique. Many common I

pitfalls exist. Some of these examples Consider electron'lc ignitiOn and radia?l
may poinf out fuel wasters that go un- tires when buying a néw car or pickup:

>

noticed. Most are easy to®correct. They provide better. fuel economy..
¢~ $ - " te?
When fuel savings are the result of Conk:i:der all-gear power t{‘ténsmiésion's. v
reduced engine operating time, more Tests have shown that they are~23 per- A
than just’ fuel dollars is saved, Non- cent thore fuel-efficient than hydfaylic g
fuel costs, such as ¥gpairs, oil, drives, even -at reduced englne speed .
grease, tires, and the like are reduced. and when the car ar pickup is ‘parnly M
LCutting labor costs is another benefit or fully loaded. Rl . . %
of réducingb operating time. ; : _ i
Simple savings of fuel- begin even © Routine Maintenance ° N 2t
before you start the 'tractor, truck p ¢ ‘ )
or car.; ¥ C .+ Check spark’ plugs periodiacally, one v
- . . ' Touled spark plug or one stuck valve
» - : . lifter can cause a‘loss of 10 to lS iy
. ‘ percent of .the fue‘l used. . . Y
P ot e i 'Hagntain proper fuel\nggure. Too rich
o 7~ 5 \ _ OF too poor a Wixture wastes fuel.
X . : ¢ =
R L Have regularly scheduled tuneupe* they .
_ i can save up to 10 percent on fuel.
- . . * LA | 3S -
- Te ' : . eep tiresnof tractors and other Ample-.

. ment's proper]:y inflateds .
~ * Check for: J.mproper l?;lbricartion, a loose
o fan belt or.‘low oil leyel; all shree

. increase_ fuel consumption. . A
- . . " - 1
. Sd
‘ o ; . Check tank, lines, fuel pump, and .
: ’ carburetor for leaks. ; . o

Keeg fuel ig} the tank,_'especially in o
winter, to prevent condensation.

& ' Check fueil ueage against' the fue_l bill.
o .ot (.. , Don't fill the tank; leave.rooh, for
= . expansion, . § o
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I

Plan to reduce’'the number of miles you

" drive your pickup and autd.
Use the most energy-efficient tractor
or, vi;icle for the job.

" Maintain diepensiﬁg records by vehicle

and by. task performed. This can .
identify‘yasteful usage. . .

*

_,Avoid excessive warmups in winter.

Minimize idling.. Ten minutes of un-
.necessary idling a day translates into

-

Don't leave the choke out too loig.
Let out the-clutch,slowly;,guick.'
‘starts waste fuel and are hard on _
equipment. . . .

'
-

Run tractors in the proper gear for

the 16ad and condition. Improper
~*ghifting and use of.the wrong gear can

result in a S-percent fuel loss,

Be sure the thermostdt is working
properly. ;s

'

~an additional 30" gallons of 'fuel you
-must buy annually.
!

. i

»

L]

Table 9-~Average annual energy required in, specified activities

of a 50-cow dairy

-

‘ . .

¥

No. of galfons

‘-

-

Activity gasoline equivalents Cost_(dol)
‘Feed grinding and mixing 90 ) 450y .
@ . :
Manure scraping 180 - - 90

- Manure loading 8 19
Manure spreadifg T 138 69

) . A .' L
Liquid manure’ > 180 T 90 ,
. pumping and agitating ‘
Trench silo unloading with 120 ' 60
front end loader
Self unloading wagon . - 180 190
- i L i .
Mi W 300 - 150
) xer wagon ] L o
: /
Pasture work , 2 per acre $1 per acre
- -
« B * '
— ' - ~

LY
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TRACTORS, TRUCKS, AND ENGINES

EXAMPLE OF CUTTING COSTS BY MATCHING .

JRA?TOR SIZE TC LOADL

Using a larger cractor than .is necessary
for a job wastgs fuel. It takes more
horsepower and phre fuel for the larger
tractor just to move its own weight.
*Also, engines may have ro be operated
at 'standard' speed to generate the
necessary revolutions per minute for
top operation, even if the extra pawer
is not needed. Operating an engine at
- Standard 3peed wastes fuel.

Spreading manure takes about 100
hours & year. Suppose a’ 50— or 75~hp
tracton would db the job, but you use
a 125-hp tragtor. It will take 24 uynits
of horsepowér to roll the 75~horsepower
tractor at § miles per hour over a fair
‘surface; the. 125~horsepoz:£/éractor
would use 34 units just roll its owm
N weight—-10 units more than the smaller
tractor, Rolling the extra weight and
operating the bigger engine will take
1.0 to 1.5 more gallons of fuel per
%our; éepending upon the engine speeds
used. This could mean an extra cost
of $40 or more a year.

ry 3 /
. -

b

.125-hp tractor

.3.5 gal/h x 100 h =

“2.0 gal/h x 100 h = 200 gal

- Savings at Different Diesel Prices

Cents/gal 40¢ 45¢ 50¢ 55¢
Annual $40° $45 $50 " $55
. savings

$45.00 energy
-

) .
Calculations’

350 gal
350 gal # $.45/gal = $158/yr
?.‘;—hp tractor

2.5 gal/h x 100 h = 250 gal

250 gal x $.45/gal = $113/yr -

Savings: $158.- $113 =\$45lyr.

50-hp tractor

200 gal x §.45/gal = $90

$158 - $90 = $6B/yr
Y

Savings:

L4
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,- TRACTORS, TRUCKS, AND ENGINES ,

- -
i

- ' ..
EXAMPLE OF CUTTING COSTS BY CORRECTING -

A GASOLINE TRACTOR THAT MISFIRES

[N
¥ :
Y -

. . s
:Oqg fouled spark plug can boost,fuel”
usage by 10 to 15 percent. If a 50-
hp gasoline tractor i3 used at full
load and full engine speed for ap )
operation that takes 100 hours a year,
and the engine is "missing,” it could
uge an extra 45 or more gallons <f

fuel. This would - mean. $22.50 t;Q\

$29.25 or wore wasted.

If this tractor is used for other -
tasks, as undoubtedly it would be,
gavings+from proper maintenance would
be much greater.

—~— - -

savings per 100
hours of use

) N AN
‘ ?

Caiculations . .
4.5 gal/h x 100 h.= 450 gal
450 gal x 10 pedcent, waste = 45 gal-
45 gal x $.50/gal = $22.50 per 100 &

$22.50 energy =

 SBah ) K
Savings at Different Gasoline Prices

Cents/gal 50¢  55¢  60¢  65¢

Savings $22.50 $24.75 $27.00 $29.25.
- (per 100
hours of .
uséz
, )
W 4 .
+
) .. .
* L - P
* * :

~
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TRACTORS, TRUCKS, AND ENGINES -

Fd

EXAMPLE OF CUTTING COSTS BY INSURING
PROPER OPERATION OF THE ENGINE
THﬁRHOSﬂAT

N

Be sure the thegmostat is functioning
properly so that the edgine warms up

- quickly, especially in winter. Fuel
consumption decreases by approximately
25 petﬁent when the engine is operating
at 180°F insteadﬁf 100°F. -

" " If the thermospat on a tractor is stuck(i

during .the winter, the‘tractor may

- Operate at 100°F, or ;ess, no matter how
long 1t is used. Assuming the tractor
18 used 40 hours during the three :
"coldest moriths of thé year, $12.60
‘would be saved by having a properly
functioning thermostat. A new thermo-
stat costs about $3.

Engine operating - Gallons of fuel™

temperature _ - consumed per'hOur$
100 3.5 .
140% 3.2 -
160°F - CoL 2.9
180°F* T 2.8
- [
rl ‘g )
- - 4
- ' . ¢ T
) -
. -
rg“. - ’ - L)

' $14.00 energy

“savings per winter

season .
’ + "’Q‘

Calculations o <
Engine temperature: 100°F
3.5 gal/h'x 40 h =,140 gdl
140 gal x $.50/gal& $7Q.00/season
Engine Temperature: 18Q9F ] .
2.8 gal/h x 40 h = 112 Bal .

112 gal » $ 50/gal = §$56. 00/Beason

Savings: . $70 - $56.00 = $14.00/season

°
Savings at D:I.ffernnE ﬁiesel Prices .

bents/Gal bel: 45¢ 50¢ 55¢ -
Savings $11.20 $12.60 $14 00 $15.40

(per .
winter) ’

a
)




LIGETING

Lighting costs‘account for 3, to 6 per-

cent of a typical dairy farm® 8 total

electric bill. '

Review how you tise lighting. <©One 100~

{ptt bulb left op 24 hours.a _day will
3t~about $35 a year.

Uhits used-to measure amount of light ~
are: lumkns, watts, and foot-candles,
The amount of 1light put out by a bulb -’
is measured in luméns; the amount of
electricity used to produce these
lumens is measured in watts. Con-
. Bequently, a measure of efficiency can

Jbe "1umens per watt.” '

t

A foot-~candle is a measure of the
amount of light actually falling upon
an object (one foot-candle is one lumen

One standard 40-watt fluorescent lamp

can put out 3,200 lumens, using 40

watts for the bulb and a few more watts

for the ballast (tiny -transformer in .
the lamp fixture). Two standard 100-
watt incandescent (Edison) bulbs can
‘put 0%3. 200 lumens usipng 200 watts.
In_ thid\ case, the fluorescent lamp
would be giving about 60 lumens per
watt, while the-two incandescent bulbs
would be giving only 16 lumens per
watt. .

s ¥
Your eye and feelings for the amount
of light needed is a good guide, but
you may wish to be more ac¢urate. . . -
Thig can be domre by buying or borrowing
a light meter and referring to the
chart below.

. per square foot), and is commonly used 4
to indicate the amount of light needed . '
in‘ various work places. ]
I 13
] . ’ ° '
LY *
Table 10-~Avenage annual énérgﬁ requirqmen&s for specified .t
™ -.

buildings and outside lighting in a 50-cow dai;y | 2

+
| Item® No.‘of‘kiIOant-hours ) Cost (dgl) ;
) ‘ Milkhouse ) 440 . o
Parlor . 880 - ‘36 ) 3
Fieesq;il bafk . 2,008 80 ‘
Stanchion barn -1,30Q Y:
Outside lighting® 440 - 18
R _Eged room 220 . 9 °
“  Shop, 150 ‘ /« 6. ‘
-~ - . : . .
'Hay storage =220 v .9

L] - *




. . ¥
F- - » ;
o , Recommended~41lumination levels - ° S Lo -
+ - & -
o Building or wbrk activity . Fgot-candles
s~ | ' ~Vew : .
- ’ Feeding, inspection, and cleaning oy 20 .
. y . : \ ;
Yo Reading charts and records |, - ’ 30 -
‘ \ » . ," . B .Y
Inspecting udders and teats _ 50° .
: ) - - .
Washing and sanitizing bulk tank f‘ 100
and other dairy utensils ;
L f .
Preparing and processing feeds I3 ) i0 ,
Livestock housing (heat detection, .ﬁ e 7
+ general health) ~ . 5
Machinery storage < ] 5 . 5 )
Farm office S , 70 ‘
General inactive areas (to discourage 2; ot
prowlers) _ 4 . '
. ’ .t .
& ' .
Yards and paths- 7. 1
'Service areas {fuel storage, bdilding c; K
. entrances) Y .
I .
L] t’:’ 1 1] . v

(T4 ;
+

[ £ . ) .
Adopted from Krewatch, "Farﬁ Lighting," FB 2243, p. 10-12. . .

.
ey ‘I:
. -
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. The lifespan of a bulb 1s measured in -
"average hours of 1life." This measure
is important to consider because it
will indicate the frequency with which
bulbz must be replaced.
In summary, use the correct amount of
light in workspaces, an efficient lamp,
and a long-burning bulb. Turn out
lights when not in use. . -

< -

£

ENERGY SAVING TIPS
-«

Major Change

Consider lighting efficiency in the
planning of your new barn, parlor; or
other building. Take advantage of sun-
light by designing buildings so tlie
longest .side faces south. Use trans-
‘parent fiherglass panels in cold free-
stall barn roofs. Allow for windows

to admit natural light. -

Use fluorescent, instead of incandes- -
cent, bulbs wherever possible indoors.
They provide about 4 times as much
light per unit of energy as incandes-
cent bulbs. . .
Cohsider mecury vapor, metal halide, or
‘high pressure sodium lamps for largq
areas outdoors. A mercury Vvapor lamp
provides more than twice as much light
per watt as do standard incandescénts;

a metal halide lamp provides 4 times
" ag much and a high pressure sodium, 5
times as much. The drawback for-the
lights, 'however,.is that they.require
3 to 10 minutes startup time.

Keep in mind that the number- of usable
" foot-candles of & light decreases with -
"the square of the distance between the

light “source .and the workspace. Plan-

to place lights "accordingly to reduce

the number of lumens needed. : ,

Routine Maintenance )

Replace two bulbs with one that hasg the
same number of lumens. Substitution

of one 100-watt incandescent bulb for

-

two 60-watt incandescent bulbs achieves’

a lé-percent energy saving, and pro-
vides approximately the same light.

Clean light fixtures. A clean 25-watt .
bulb with a clean reflector has the
same light intensity as & clean 40-- -
watt bulb with no reflector or a ty
60-watt bulb with no reflector.

: s !

Eliminate unnecessary lights.

Change to a lower wattage, ¢ nge to, .
more efficient 1ighting source, or

add switches to permit single or small
group operation of lamps wherever!
possible i
Remove unnecessary 1433%, especially
in rooms where all 1light® operate off-
.one switch. If you are femoving a -
fluorescent lamp, disconnect the pri-
mary side of the 'ballast. The ballast

- draws energy even after the removal of ~

the bulb. - . v

Fl
Rempve lamps in such a way as to keep
the the work area free of shadows. oo
Replace fading fluorescent bulbs be-
cause their efficiency is decreasing
rapidly,

~ t,




-~  Lighting’Chart ' T

Size by Average output TApproximate lumens - Average. hours

Type of lamp . watts in lumens per watt 1/ of life 2/
Standard ' 25 © 225 -9
incandescent 40 480. , . 11 v
¢ X 60 - 810 " 14 750
. 100 1,600 . 16 T to
- e - ... 10 2,500, e . . 17 1,000
) ’ 200 3,500 . ¢ 18 : v
300 5,490 - g ‘ e
Standard . .15 . 660 34
fluorescent 20 1,000 . 40 v ’
, " 40 3,200 & ° 66 18,000
» 60 %, 080 - N _ ' :
] 75 5;475 L S
. i
i
Mercu apor - 75 2,800 ‘ =40
. R : 100° 3,800 - T 40
- 175 * 7,500 - . 40 ' 24,000
250 11,600 : 45 ~ .
'%00 21,000/ ' 50 ' .7
.. 700 39,0 T 50 -]
ST S ‘ : i *
Metal halide 175" _ 12,008 . . 65 . oo
. 400 34,000 . " 80 : 18,000
1,000 95,000 ‘399 : T ,
High pressure = 1 250 - 25,000 80 . TNl - i
sodium . 400 47,000 . . 160 - 20,000
1,000 130,000 - 1o, N e
1 " ‘l , ) . ) » - "‘ )
/ nclu the power requirement for the ballast when apprépriate. -

hesg ours vary, and you shoyld check the specificatdons on the
pac ge. "Long-life" incandescent bulbs are available id the range of fT.
'3,500 hours, but they deliver 10-15 percent fewg lumeas per watt. ’

¢

. L
]
- . . . N .
- * -*
LY a - " .
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T * . . -
- -*
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EXAMPLE OF CUTTING COSTS RBY.CAREFUL
ATTENTION TO LIGHTING USE

Lights may not consume large amounts

.of electricity when used properly, but

@

improper ‘use and peglect can cost a
substantial amount. Turning off lights
when they are no longer needed saves
energy and dollars.

One dairy farmer réporfs saving 400
kilowatt- hours on his electrical bill
when his hired man quit and he hired
another. Apparently, the ‘first man had
a hard time remembering to turn off
lights. The decrease of 400 kilowatt-
hours may seem an unduly large amount,
but %hen broken down to the number of
100-watt bulbs burned continuously, it
seems possible,- In 1 month, six 100~
watt bulbs used continuously would
consume 432 kilowatt hours at a ‘cost of
$17.28 per month or $210.24 per year.

‘The farmer's savings for a year amOunt-
ed to §192.

.
T

4,800 kWh x $.04/kWh =

5$192.00 energy savings per yéar

EH

Caleulations

Six 100-watt bulbs bdrning continuously

100 watts x 6 bulbs = 600 watts :

600°watts x 24 h/day = 14,400 watt y
“h/day

14.% kWh/day x 30 days = 432- WWh/month

14.4 kWh/day x 365 days = 5,256 kWh/yr

5,256 kWh x §.04/kWh =~{2%0.24/yr

Save ‘400 kWh/month .

400 kWh/month x 12 months = 4,800
kWh/ yx . .
$192/vyr

1

Savings at Different Electrical Rates

B

Cents/kWh. 3¢ 4¢ 3¢ " 6¢
Annual $144.00 $192.00 $240.00 $288.00
savings . .




LIGHTING

L

- LY
‘ / | ’.
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.EXAMPLE OF CUTTING COSTS BY CHANGING
_FROM INCANDESCENT TO FLUORESCENT BULBS,

» Fa .
$ix 100-watt incandescent bulbs,* used
in.a stanchion barn 6 hours per day,
put out approximateiy 9,600 iumens of
1light.” Thiee 40zwatt fluorescent bulbs
.did the same 30b™(9,600 iumens). "The
cost of chénging from incandescent to
fluorescent lamps is about $30 to $§35.
The savings from that point on could
be $39.84 per year.

]
)

$39,84 energy A\ savings per year

Calculacions . ' .

Six lOO-wacc incandescent bulbs

100 watts X 6 bulbs = 600 watts

600 watts x 6 h/day = 3,600 watt h/day
3.6 kWh x 365 days = 1,314 kWh/yr
1,314 kilh x $.04/kWh = 852.56/yr

Three 4()-watt fluorescent bulbs

Average iumens per watt = 66 i
3,200 lumens + lumené per watt = 48.5
watts/lamp

 48.5 watts (bulb and ballasc) x 3=

145.5 watts .

. 145.5 watts x 6 h/day = 873 watt h/day

0.873 kih x 365 days = 318 kWh
318 kith x $.047kWh = $12.72

Savings:- $52.56 - $12.72 = $39.84

Savings at Differenc Electrical Rates

Cents/kWh 3¢ "4¢ 5¢ 6¢

Annual  $29:88 $39.84 $49.80 $59.?6~

savings

'xx-
¢
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RECORDKEEPING:

5

The purpose of keeping records of
physical units of energy is twofold.
First, with what looks like continually
increasing costs of energy, financial
records alone are of little value in
evalusting energy saﬁings since total
eﬂ?enditures will probably continue to
rise. Second, records in terms of
kilowatts and gallons will indicate’
specific amounts of endrgy saved. -

To begin keeping records, suatract the
i

, amount of electricity used the house
from the amount used in the dairy, 1if

-.both are on one meter.

The following
tables gshould help you estimate the
number of kilowatt ‘hours you use in

your residence. The amount &f electri-
cal energy uysed in a typical home for
lighting and appliances is 400-600
kilowatt-hours per month. This includes
electri¢al energy used for cooking but
not an electric hot water heater. The
amount of electricity required for the

. water heater varies among families.

(One 10-minute shower requires hbout 7
kilowatt-hours of electricity to heat
the water used.) Heating and air
conditioming are not included in the
above figure. (The fan on an oil or
gas. furnace requires approximately 0.6
kilowatt-hour of electricity per ghllon
of fuel burned.) If your house 1is
heated electrically, you already know
about increased electric b

The following recordkeeping charts

. should help-you to -determine your

'

' EKC}Z -

Full Tt Provided by ERIC.

electricity and fuel use. Identify
those parts of your opératjon where
you can save the most energy and money.
Compare your present practices {hours
of use) with revised practices. Use
chart I on energy use to caledlate |
the amount of electricity you presently
use to care for your herd. . Deduct the
amount your household consumes and
enterthe remaining montly kilowatt-
hour ‘usage on the worksheet. Lt

- ]

Record hcurs of operation of major
types Qf equipment on chart II. The-

.precedfiig sections list types of equip-

ment and typical amounts of energy used.
Combine the information on chart II
with information from charts III and IV
to help determine the energy uﬁed in
najor dairy related tasks.

Chart ;Il on en2rgy use is for
estimating kilowatt hours used in per- -
forming chores. Use it as fullows:

(1) Enter th:LhQrsepgzir of the motor -
_for each piece of eleetrical equipment.

(2) Select the correct conversion
factor for the size motor from the
table on dlectric motors in chapter 6.
(For example,.6.440 kilowatts are re-
quired per hour of use for a 5-horse-
power motor.)

Table 11--Fuel congpmption of

common tractors and vehicles
Size of Gasoline Diesel
Vehicle | vehicle | per hour | peér hour
(gal) (gal) .
Tractox 25 hp 1.7 e
Y wnp - 2.7 1.9
. 60 hp 4.1 2.9
90 hp 6.1, 4.3
Truck ,l/2*ton 1.0 -
1-1/2 ton 1.8 -

Table 12--Electric current and fuels
required to heat 100 gallons of water

Item R Unit Quantity
Electricity kW " 29 .

" LP gas - gal Ly
#2 fuel}cil gal 1.2

™

gy
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" Energy Use--Chart 1

{kilowart hq&rs used per cow)

£

L]

Base year

* Comparison year

Kilowatt
. hours |
1 A l/

Month

Number,
of
cows

2/

Usage

per
cow

3/

Kilowatt
hours

1
_., ‘l‘

Number
of
cows

2/

Usage
per
cow

Percentage
change

*
January

_ February

.- March

" april

May

July

Atgust

—

Septemghr
kY

Octéber ‘!

November

- December

Total’

{

)

1/ Enter number of kilowatt hours on your bill minus monthly house use.
Be consigtent in the amount you deduct.
(For example, 40 hours per month. )

of. time,

. 2/ Ipclude both dry and lactating cows.-

3/ Multiply kilowatt hours by number of cows to get your usage per unit.:
(For example; 6.440 % 40 = 257.6 kilowatt hours of usage par month.)

If you save just one kilowatt hour, perrday, you will save $14 60 per year
You can save energy and ‘money by Knowing how and where you .

(at 4¢ per kWh).

use the energy you purchase,

e

h:;
L g

Enter the hours of use per unit

4

_\ . ' 43 3




‘ . -
. - H ol - N
' 5
. &w . v
E - .- : -
. Energy Use~—Chart 11 ' . . - . ' R L
(hours of use by farm equipmen& ’
g " N ) - - o ‘1\_\—-—/ + ) <
Type of . + Average hours used per month 1/ Total for
] equipment Jan. | Feb. | Mdar, | gsgr. May | June | July | Aug.| Sept. | .Oct. | Nov. | Dec. year 2/ ;
k ‘_.. . s ~ ] - > £
- % . - . 1
oL f r ry
i . ’ . v
T M . ‘ i ) - - — -
- N
- . \.. i
-. i i x .
‘ - - ‘l ) -‘ e
- . i . L
Ll . - ’ - . .
- + - - e 3 e
¥ \‘l o % ;_ .
- '\ i —* . . - -7 B - ‘ - LY
.l_! For example, number of hours’ per month that your bulk tank compressor ruvas. -
2/ Enter in the “use per unit of time” column of fhart III. ' 0 LA )
\‘l ? ’ * N . 0' J ’ . - ' *
ERIC -: ° - L / “
=2 . ) .

o

s
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Energy Use--Chart III
(electric motors) + e
. . . B
) o Horsepow;r\ ' ) Use per [ kWh bef
Type of equipment . of *Conversion | unit of | unit of
.. X3 ) motor factor 1/ time time
Ll + )

A -
T
- ’
.
e -
» » »
* -
— .
. = F) )
& .y -
. -
.
.
\ *
-t R . r
r
! - L L .
. . . " 3 ' - ,
- — - A r N
L3 +
. ot . =
- L » -
r 6
— - " -

' ‘ - .
) N s
‘ PSS e ‘
- . ' . 5 Y
1 L3 i ) 3
. [+ .
‘. ] 2 .
. i . . B
. —— = N T N
* . ) A VM

w e 1/ Conversion factors are in table on electric motors
L] ’ LY ' -

\
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Energy Use--Chart IV

-y
(tracsors and trucksjs ) ’
Use per Fuel used
Conversion unit of per unit ,
. Type of equipment Size | "factor 1/ time of time
' w
—— 1 { .
A " .
v . .
’
. &
K ‘_\ “ ®
(_“\ ' '\ 4
) _."-)” - -
. .
. . -~
. * -
L) L}
+ A . .
] ] . —~

[

. o
1/ Conversion“factors are in fuel consumption table,

Chart IV on enetrgy use is for® estémating 'gasoline or diesel fuel usage.

it like chart III.
refﬁeling.

It could be used in conju
The number of gallons of fuel used by each vehicle and each

nas;bn with your records en

task is valuable information to have for detérmining which oneg are more

- *

.efficient -in terms of horsepower produced and/work done.

Use
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. Since farmers may have their household electricity on .the-same meter as the
electricity used in farming, we are including the following table so the
reader may -estimate the electric power used in the home.

* [y
- »
+
= - . ‘: +

° +

Appendix table 1--Monthly Energy Requirements pf Electric Household Appliancer

+

e . . ) # *

. o - o " Estimated kwh

Appliance v - .consumed WMonthly 1/ . -

- F - . had — \ - .

For food preparation: .+ ' .

Broiler ) 8 K ! -
. Coffeemaker L 9
L Deep fryer e 7 g
o Bishwasher v 30 .
Frying pan. 20 - v .
Hot plate . _. ‘ . 8 .
Oven, microwave .only - B L . 20 s
Range with oven /‘ : 100 . . -
Roaster . : ‘ , 20
For food preservation: : - _ §
. ‘3; } ‘
Freezer (15 ft¥) 100

» Freezer (frostless 15 Et3‘) « 150 . . s
Refrigeratédr (12 £t3) . 60 :

* Refrigerator (frostless 12 ft3)‘ -, 100 .' oo .
Refrigerator/Freezer (14 ££3) 9s i 1
Refrigerator/Freezer (frostless 14 £e3) _ ~150 o

.For laugdry: . . o 1’ -, .‘ .

Clpothes dryer ' 80 i}

v lron (hand) : o : 10 . »
Washing.machine (automatic) 8 .
Washing machdine (nonautomatic)’ . 6 -
JMater heater ‘ . 400 ? .

- ' " ‘
. ‘ (continued)
% y ' _ :
Py
See footnotes at end of tabulation . : s : .
. C s , n
£ 4 - ' -




Estiimated kwh -

A.Egliance ’ ' “Yconsuked monthly - 1/

-

For comforr. conditiqning:

‘ . Air conditioner (ra.om) 70 2/ X

| Blanket 10
Dehumidifier o 30
Fan (attic) Y. ) . ) 20 '
Fan (window) 210 ] :
Heater (Pertable) : : 15 LT

_ Humidifier 10 )
+ ' . . LA r -

For home entertainment:

Radio ‘o _ ‘ 7 - e
J/ Radio/record player 9 .
. Television -- ' " B
Black & white tube type 30 .
Black & white solid state 10 . T '(‘
at Color pu-bg'htype - . . 55
. Color solid state . . .- 40 N
"‘ . s . ) ) ' . . i - N

L

o1/ ?dhen using these figures for projections, such" fagtgrs as the size
of the specific appliance, the geographic area, and 1nd'i"v‘idua1 usage -
. should be considered. «
2/ Based on 1,000 hours of operation per yéar. This figure will vary
widely depending on area and specific size of unit. ' You can approximate -
" the energy uged in air conditioning by multiplying tons of capacity
(12,000 Btu's = 1. ton) times" hours used. This will approximate the
kilowatt hours of electricity consumed
Source: glec?.c Energy Assocjiation. . .
! i
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BTU ACCOUNTING . *. =~ ) energy use where more tnan one type ‘e
' . ; _ of fuel is involved. For example, if

Tﬁg producer can convert the quantities - one uged 4,000 gallons of ptopane, .

of different types of fuel 'used on his ".500 galions of regular gasoline, aid

"farm ‘to a common measure, the Btu of [ . 2%,000xilowatt hours of electricity

energy used with the aid of ¢he-con~ last year, the total energy use in Btu

version, factors in the taby}ation - would be 515.3 million Btu. The

below. The producer may find ‘this * dalculations follow: » . .

measure ugeful when comparing tdtal - ‘

‘ energy use from yeéar to year or month . - . . - -

to month or when comparing altérnative T,

;;quipment or practices in terms of ) : . . o

. - T C. T .
Lo S , — ‘
4,000 gallons propane x 92,000 Btu/gal . = 368,000,000 1
500 gallons reg. gasoline x 124,000 Btu/gal = 62,000,000 ' :
. 25,000 kWh x 3,412 Btu/kWh . = _85,300,000
% Total Btu R 515,300,000
I3 I - K .
Y > ‘o , T >
Btu COnversién Factors N
* * + ) g . to. o
Gasoline (regular) - C . 6.12 1b/gal : 124,000 Btu/gal -
Diesel. fuel (no. 2) ; 7.07 1b/gal 140,000 Btu/gal .- .
Propane . \ 4.25 1b/gal “ 92,000 Btu/gal #
Natural gas - : : 1,067.5 Btu/gal
Natural gas ' ; o 100,000 Btu/therm
Fuel oil (no. 2) .« : " & 7.2 1b/gal 138,500 Btu/gal’
Goal (anthracite) - . . 25,894,000 Btu/ton
Coal (high~volatile bituminous) ~ . 23,734,000 Bru/ton
Coal (lignite) . ' . ° . 13,894,000 Btu/ton
Electricity : . . “ T ?,&12 Btu/kiWh
. | ) . . .
;. . : - &
\ '. * , “

. éources: Environmental Engineering
Ahalysis and Practice, Burgéss H. o
. Jennings, International Textbodk Com~
- C pany, Scranton, PA, 1970.and Tractors .
. : _ and Their Power Units, by.Barger,
Vo . n ~ . ~Liljedahi, Carleton-and McKibbon, 2nd
. ’ o ed., Wiley and Sons, N.Y., 1963.°

'y

l




