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SINTRODUCTION

] . g

'gTﬁé_Nauion’s 2% million farms consume

6.3 billion gallons of gagsoline and

. diegsel fuel, some 173 billion cubic °
‘feet of natural gas, 1.5 billion gal-

- Tons of LP.(liquified petrdleum) gas, .

and 32."3 billion kilowatt~hodrs of
electricity in a typical year.

While amounting to'only 3 percent oﬁ':
all the energy used' in the country, -

- the energy required to keep our farms

in operation is a vital and increas~
ingly expensive resource. The cost of
energy has neatly doubled in the last
10 ypars, Thes largest part of the
increase has taken place in the last

<3 years alone.

-

4

Farmers are coping with higher costs.
for engrgy 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 .

kilgwatt=hour of electricity.

Beyond the need to save money, farmers

.may well ask why 'they should be ex~ .

pected to be more conscientious about
conserving engrgy; cost-consciousness

- is built irdte any -successful farm oper-

ation. But farmers, like the rest of

" the Nation, are-being forced by glo-

1

bal energy problems to reassess their

- use of fossil fuels. The entire Na-

tion is being made increasingly aware
of the severe limits of what was once
thought of as a limitless resource.
For all to Prosper, all must conserve,
no mdtter how great the individual .
priority of ‘use.

%
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Figure 1. ENERGY USED IN AGRICULTURE (1974)
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This guidebook ‘contains a wide spec- v 40— RS _ — 809

trym of ideas for operators of many - - '
s . silzes and cypes of farms, operators
"whose' conception of energy conserva-,
tion may vary. The ideas range from
. greater attentidn-to daiy decails to
substantial added. investments in. fas
ciiit:ies ‘and eq&ipment:. Hot all the -
.ideas will yield large dollar savings.
Today energy conservation may seem ’
secopdary te other considerations
bepause energy”“costs remain a small.
fraction of tota)l ‘costs,® Tomorrew, as
available quantities of energy become
restricted, producers will have to
adopt energy conservation measures-
irrespe‘ctj,ve of. cost -

+
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This effort is to hekp farmers to use
ene.rgy resoyrces,even more prudently B
in the fur.ure ..

B . ’ Cultural . Ener .
. .. . .. apera(mns " "inve: led"’ An
T L . < tilke p]ant. chemi
) ' . -, L. cultivate. ,t] | |- fertiliz s.‘ -
. . applications. ' » | Y\ pesticides,
e T . . harvest. . {| herbicidgs,
. . -t e - %] - | fungicides
o .. - . T'ranspo ion S
o - . haullng.. Pickup Miscellaneous
' ' trucks. some auto frost protection.
) 1 . ; T . electric overhead+
) . t . « Irrigation |.° other .‘
SO ;- . | Gtop drymg - .
/" .. Lo ' g eLNestock dairy, poultry AP
R . ’ _ .o ‘Flgume?. ENER( qY USEDIN AGRICULTURE PLUS-
. b , FERTIMZER AND CHEM’!CALS (1974)
i - - - . % ' . . ?..- ,
H v \ * , . .
) e ¢ *
. * . . »
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N -
L * ' - . . ‘ ]I
fon - T . * .
- Comsodity Acves 2/° Gasoline Diescl Fuel o1l LP Gas tial:,i Gas 4 Electfictiy Coal Invested , Total (/3} Energy -per |
{gal) (gal) (gpl) {igal) {ft1) {&Wh) energy (Bru) 3/ energy (Be ﬁ:re [4:14™)
- b -
s == -Thougandg=====-sm—mmn=—— — ymmmmmm=ril] fopgmm—————— v Tong mramerer—nBl] HOAR- =S - Thousands
. . . v * . . * e .-
. . K - A ’ * - - -
. Vegetables-~fresh 1.552 50,8k6 35.525 - 3, 736 518 351 9,548 3,109 14,89%
[} N N . 3 - .
Fotaroes . 1, 381 33,30 36,511 - 1.077 211 572 17,021 28,578 20,694
Sweet potatoes . *12s 3,367 1,238 - . SQ?' . - 1 . 20 17369 11,074
" T ~ . -
Vegetables--processing 1.77% 5,283 45,721 - 8,561 45 ) isi . 12,228 26,39 E4. 884 -
» un .
. Edfble Mang-rdried 1.636 17 1% 35,607 - ¥ 2,656 ¢ r? ¥ 23' * [ T Y 10, 966 . 6,703 (
*
. Edfble peas--dried 220 5773 1:085 - . 85 - *1 * 35 295 1,345 )
" o N . - . . . .
. 4 - LY
1 . v
\ .
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L3 L v . -
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) . r . T .
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¥ mcr USEIN \?zcmum PRODUCTION- .
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Energy,use in producing‘vegeteble
crqQps has expanded rapidly in recent
" years ‘because gost relationshipg be-
tweed energy ‘and dabor have provided
strong incentives for mechanization..
Present high fuel and electricity
“costs, however, are causing vegetable
producers tq reevaluate mechanization’
decisions. _And they are lodking at
existing mechanized operations with an
-eye to making further energy savings.

Major energy-using vegetable cultural
praetiees and the forms of energy used
are discussed in this guidebook.

- * ' . - ’ 4
CULTURAL PRACTICES .

Fett;&}zatfon.;-Thexmanufacturing and

application of fertilizer.to vegetable o

erops consumed almost one-half of the
total ‘energy used to produce vegetable
crops in 1974, . .

3
Potatoes ‘and sweet potatoes yere the
largest fer-acre users' consuming over
half the energy used-in fgrtilizing.

In general, proeeséing vegetables took
a larger proportion of the energy .used '

“in fertilizing than did fresh vegeta-—
bles. The major excgption in process-
ing crops was peas, a legume with lit-

‘ tle need for fertilizer due to 1ts

nitrogen fixation capability.- : -,

Field operations.—fThis includes hére~
bicides and pesticide applications as
well as tillage and planting, It was
the- second largest ‘item &f energy .
usage in prodncing vegetables, taking
almost 20 percent of the total e;epgy:

There was little difference in the
total amount of field opérations ener-
gy used'to produce-fresh vegetables

" {19.6 percent) and processing vege
bles (22 percent) -Individually, how-.

ever, there were striking differences -

ranging from a high of 364.2 percent

for dry peas and beans to a low of

11.6 percent for potatCes. }
. :

L4

tion for processing vegetables, with

- sweet corn, peas, and beans,

‘ nearly complete adoption of a'

* for pegticides.

Irrigation.~~For all vegetable <rops,
less than one-ténth of the .energy used
in production was for lrvigation. .
Howeggr, this amount varigéd considera-
bly -by.crops. ‘About 11 percent ‘of
energy usfge oh fresh vegetables was
for irrigation, but slightly more than
4 percent on the processing’ crop.

Both peas and sweet corn are excep—
tions to low energy usage. for irriga-

corn using 13.5 percenmt and peas about
20 percent of total energy fér irri-
gation.

Harvesting. —With the excéption of °

some fresh crops, almost all major

vegetablecerops are mechanically har- .

vested. Substitution of fuel-con-

suming machines for handpicking began

with potatdes, followed rap*?ly by :
Cne of

the last hand-harvest holdaute in pro-

cessing vegetables was tomatoes:

tal tomato harvest in Califbrn

zation, but expeximental pickers
these crops are being tésted. .

Pesticides.—-Only about 4*percent o
the energy ‘used on vegetable crops i
Végetables for fresh
market are usually ha;yested several
times during the g¥ason redod®ng a
greater _juse of pesticide than for pro-
,cessing vegstaﬁles, which are machine
harvested in a single operation.

& . 1
. .
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™ Fertilizer
37.0%

Overhead
23.99%,

t

Irrigation
10.8%

Figure 3. ENERGY USE BY FUNCTION °
FRESH VEGETABLES, USA, 1974 = -
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lrr‘igation . .
. 4.2
: ® Pesticides 2.6%

Harvest
13.6%

. Fertilizer
43.7%

Field
operations
M .9%

Figure 4. ENERGY USE BY FUNCTION™
PROCESSING VEGETABLES, USA. 1974 -

. _ -

Pesticides
4.1%

Overhead
¢ 17‘.1% '

- Fertilizer
43.2%

Field . |~
operations )
19.6%

Figufe 5. ENERGY USE BY FUNCTION,

VEGETABLE CROPS, USA, 1974

+

The total vegetable. harvest uses abdif
8 percent of all energy expended in”

- vegetabld progdction. About 14 per-

cent of emergy is used for harvesting
prgcessing wegetables while fresh ve-

" getables, with more hand harvesting,

take about 4 percent. Among the low .
energy.users at harvest time are fresh
snap baans-with’only aboit 2 percent,-
cabbage with less than 8 percent, and
potatoes with about &4 percent. Peas
that are machine harvested for pro- -
cessing -use 22 percent of production.
energy. (see table 2). ' )

L :
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Table 2--Percenta$é'of energy used on Qege;able crops by functien, 1974 1/ T
‘. . N , Y
L. N l(’/’_?: .O -
Crap Fertilizer Pesticides | Field Irrigation | Harvest [e.Ovgrhbad Total
. ) . . operations . M .
A PG —— ——————— e T Percent‘----------% ----------- ————————————
~ Fresh vegetables' 37.0 4.3" 19:6 10.8 4 23,9 100.0
. . . , ' > +
Snap beans’ 33.0 3.1 19.0 21.8 2,3 20.9 100.0
Cucumbers 3.6 2.3 ‘1311 19.1 ¢ 11.2 -22.7 100.0
Cabbage 33.1 3.1 Y 18.6 14,1 1.4 23,7 . 160.0
. . * 4 R ¢ * . ”
Processing vegetables 43,7 .~ 2.6 " 21. 5.2 13.6 14.0 100.0
Sweet corn 5.7 . "4l ' 15. 13.5 15.2 15.3 =~ 1g0.0
Poas” 7.8 2.3 25.5 20,3« 21.5 + 22.5 ., 100.0
Other‘ . ’ - - . v
Potatogs '54.0 53§ - 1160 9.9 3.9 15.0  100.0
Sweet potatoes 50.4 ¢ 2.2 boo22.1 * - 8.2 17.1 100.0
Dry peas and beans 26.4 CT3.9 . 34,2 . 4.4 15.6° 15.8 100.0
’ L] ~ - [
" Total vegetabies 43.2 4.1 19.6 7.6 -84 17.1 100.9

T

F il
* L

B 1/ Selecvion of Jegetables citédﬁhere for purpose of illustration only.
. . . ok
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" FORMS OF ENERGY USE . . percent of all direct energy used on
] e ) ' *+ °  vegetable farms, of which almost 98
As farmers increase:machinery size for * percent goes into pumping irrigation
. tillage-practices, more of the power . water and irrigating vegetable crops.
- units, purchased are diesel. Cutrently, - : T ©
diesei fuel accounts far about~46 per+~ .;Natdral and LP gas account for about
cent of tall direct energy use. Gaso~ 2,5 percent pf direct energy used on |,
1ine accounts for over 40 percent of wegetable crops, All-the use of nat-.
.direct energy use in vegetable crop ural gas is- for power wnits. pumping
production., About three-fougths of ° irrigation waker,
that-gassline goes into automobiles oo .
and .trucks-used on ‘the farm; harves- " When total enérgy use on farms is
ting and marketing activities, and analyzed, thewenergy used to produce °
other farm business. Vegetable har- and deliver fertilizer to farms
vesters use over a fifth of the gaso- . accounts for 43 percefit of all energy
1line, leaving only about-5 percent for used (table 4). Proper care and use -
.tillage practices. . of fertilizers and fertilizér mate-
= L * rials may be a key,to total energy
'_Eleetri.city agecounts for another § Savings in égricglthral production,

.
.

. - ¥ . .
Table 3--Direct encrgy use¢ on vegétable crops by type of fuel, 19?! ’ '

; - “ — - : * it | .
Type of fuel Unit Amount Btu - Percent of Btu
- AR i BN
Thousands = ° Billions . Percent - 1,
. Gasoline . Gal. .1146,135 18,267 , 39.8 { _
Mesel . ° Gal ; 152,399 21,336 . 96.5 o
LP gas Gal " 61,201 1,539 3.4 . Ty
Natural gas - Ft ) 958,158 958 - LS | . . R
Electricity kiwh 1,107,858 3,781 ' 8.2 o
- L ’ ' ".- o) 'II
« . ° Total. ] , . . 45,88‘1 ) - 100.0 .
v = — i
- ﬁﬁi’ ' '1
Table 4=-~Total energy on vegetable crops by type of fuel including - . ®
. fertilizer, 1974 ; : . v
-_‘ - * * Yad "\ L
- Type of fuel - . Btu . - « Pércent of Btu © .
\ A ' E ~ I . -
j *
« . - . Billions . Percent
. . ¥ . ' b
Gasoline “ . 18,267 — y 21.8 " 0 o
; Diesel 1. 21,336 - . 25,4 =
LP gas . 1,539 . 1.8 .
. Natural gas . 958. 1.1 .
Electricity - . .Y, 3,78l \ T A 46,
4 Fertilizer 1/ 38,049, i 45.3 .
o . ‘. - ’ . » * .
. - Total . ' 83,930 100.0 . .

- N K -
1/ Mostly matural gas and-electricity used in manufacturing fertilizers
containing- nitrog(en .

»




with'less fertiliger.

_thereby using less energy.

-irrigation systems.

. materials simultaneously.

' “ *

-

SAVHH?BNERG?IN(IEJURALPRACTKﬁS

mmmnon T e
You can save‘energy in two.ways in
‘fertilizing vegetables: reduce: the
amount of fuel ‘used’ to apply fertili-
zer, and increaSe efficfency in fer-
tilizer use either by ‘getting greater
yieids from the same amount of fegti-
liZzer or maintaining present yields
Fertilizing can-
account for. mearly half Qf the energy
used in vegetable production. The

fdllowing suggeéstions may hélp you re- ,

duce energy consumption:
1. Have your soil tested and follow
recommendations closely. Failure to -

" do s0 may result 4n misallocated

fertilizer. '

K

-

2. 1If you use plastic mulch eulture,‘

it may be possible to preduce a second’
crop onh the mulched field with less
additional ,fertilizer than the_second
érop would require if grown independ-
ent -of the fixst, since less of the
unused fertilizer is leached away.

3. Calibrate machinery carefully. An

" applicator applying téo much material

not only wastes the material but also .

may .do more harm than good. ' Applica-

+

LA

tion of. too little will at best reduce

the effectiveness and at worst yield
no results,

. v '
§., If you have a sprinkler irrigation-

system, you may apply supplemental ni--

trogen throuygh the irrigation water,

It may

also be possible with drip or furrow

Check the idea

with'your county extension agent. s,
- t

5. If possible, combine fertilizing
with some other operation, but be sure
of compatibility before applying any

-

6. Under most éondibions phosphorus,

- 0w )

Fertilizer
43.2%,

Gasoline'
21.8%

mem6 TOTALENERGYUSE. -
. VEGETABLE CROPS, 1974

+
1

and potassiym, may be applied together.
Split applicatiogs of fertilizers waste
fuel but may be E:cessary to assure an
.effective fertildzing program.

7. TFertilizer applied at planting
should be placedgpear the root. zone
area without damaging the plant from
either the mechanical operation or
fertilizer burn. Band application
rather than broadcasting may result
"in better .ylelds {EE? a glyen” amount
.of fertilizer,

8. Establish and .maintain contact
with your State~and local Extension
Service and Experiment Station. Their
knowledge is specific to production ‘
in your local. area, They can assist ..
you in developing a fertilizing pro-
gram geared to your particular needs.

-
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EX&NPLE oF ENERGY SAVINGS FRDH SOIL\ $8,40 per scre ' so0il tests

TESTS . . . ~ savings from . '
. Ly e ! © < - . S \ )
o S R B - B

o <L s -

.».-‘--‘, . . ¢ \ ,"r. . ' ' “. 1 . .
“80il tests may yield indirec: savings . 'Soil tests may also indicate a need - .
in ehergy by ihdicating the need for . for lime, micronutrients, or other
less’ fertilizer than might ofhérwise. adjustments in the fertilizer program

7 be used. One of séveral important . which can in turn require adgusfments
pieces of information obtained, from a in N-P-K recommendations.
sdil test is the level of residual "+ justments age hot necessariTy iLays
° - fertjlizer nutrients. already in place. ! downwatrd. \
Exsmple: .A grower produces 200 acres v . . )
of sweet corn. Based on peat or muck - Table 5 shows the possible annual ’
so0il, the recommended fertilizing rate savings in fertilizer and dollars
is-0-120-180 pounds of nitrogen (N), _° resulting from soil tests, cod

. ‘phosphorus (P,0c), and potassium a . L -

(KZO)’ reapec%ively. — . : : N . .
° ! . : . ' * . -
The average adjustment recommended on - R

. this type of soil.is a one~third re- : : g e
. daction in the recommended amouht of ~ ’ c e s
phosphorus if thé level of residual S

.. phosphorus is medium, and a one-third : :
reduction in potassiym i# Pesidual . S
_potassium is medipm.  High residual - _ o o )

* 'levels call for a two-thirda reduction. T : .

. . ' . o '
F f .
. P . - ‘

Table 5--Estimated Savings from soil Lests

. ‘ . ' Fertifizer
Phosphorus [ . Potassium
i - e’ ' Residual level
. z Avg. Hed. High ) Avg. Med.
* Fertilizer savings 1bs. 0 40 80 - 0- 60
Dollar bavings/acre 1/ 0 8.40 16.:80 .0 5.70
* ‘ PR - . -
Dollar savings with 200 acres 0 1,680 3,360 0 1,140
. . . . v L e
b ) a . +
1/ Phosphorus 21¢/18, potassium 9.5¢/1b | ' -
* . g_. - .
> 4 : ’
[ . ;
. . »
¢ L 9 " - - - ‘-'ﬁ: \o
1 ' 1{) -" ]
1
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- FERTILIZATION ,

EXAMPLE OF ENERGY SAVINGS Fnoy DOUBLE-
CROPPING MULCHED FIELDS Y

\"':nf

¥
+

L3 . .
bt -~ - 4

Double-cropping under full-bed black
plastic mulch culture yields direct
energy savings by allowing the produc-
tion of a second crop without the
usual fuel-consuming pre-plant operd-
tions, It also yields. an indirect
energy savings through' the production’
of a second crop 'with less additional
fertilizer than the second ‘crop would
have required had it been grown undex
conventional culture, sincte legs of
the unused -fertilizer is leached away.

-

¢

. $40.12 savings '

fertilizer.costs °
‘per ‘acre in using mulch cultur,
¥

- ) - 3

Examplé: Using full~-bed mulch culture,
a growef’produces tomatoes followed by
cucumbers. If the cucumbers - are pro-
duced'Under conventional culture, a
total of 2,975 pounds of fertilizer
per acre 1s recommended for the pPro-
duction of-both crops on this parti-
cular soil. estimated cost for
fertilizer is $225.72 per acre.

-

» E3

_ If cucumbers are ptoduced on the same
. mulched field, a total of *2,180 pounds

of fertilizer per. acre is recommended.
The "estimated cost for fertilizer is
$185.6Q per acre. Production of cu-
cumbers on the same mulched field
yields an estimated.savings of. 795

- pounds of fertilizer and $iR.12, per’
acfe. The illustration below shows-
the estimated cost and usage of the

. particular fertilizers under each

method T
. . . . e

e

‘r
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© Tomatoes under full-bed mulch culcure and gtjc‘,cffgb‘ers under conventional culture -
e o .. : Y AR L . ‘
. : . ) ) . Z . b Y] I‘ ., i ” . .
", Fextiljzer _ <. 1bé/mer T ';}g ‘cost/ton cost/acre
. _; s . - r . -.. " L -;.. . . L) . N .
76-12-12 . . 1,330 - SRS (G LI $69.82
P A T o .
Superdphosphate . . - 750 P 3100 . 37.50 °
N ' . R '.\ PR -“o . - ]

Nitrite of potash 520. Wt 340, '$8.40

Ammonium nitrate . . 375 - }:; ‘. . 160 ' o .‘ . 30.00
< - . -‘ h‘.F._‘::"J" v&v '. * .
Total L 2,975 I L R . $225.72
2 . * VA N
. . \ s @ ‘ :
> - .. _\f -
- P ‘~; ' - ) T
+  Tomatoes under full-bed mulech culture followed by cucumbers . 1
- on the same mulched field Lo ‘
- — . i."‘“ - . - * ¥ .
.t ’/ s . r\.
Fertilizer =~ - lbs/acre ‘. ‘gost/ton * cogt /acre

64212 -+ - . 400 - $105 . $21.00

Super-phosphate , . 940 - R (1 R 47.00 .
“ Nitrate of pqtésh 560 CT ' 340 ‘ . 85.20

- I : - i . .
Ammonium nitrate’ 280 . . 160 ©- © 22,40

. 'Total . 2,180 L - . $185:60 .
. . M - —— ) 2
- LY H
. . ——
- -l
L] — L]
~ ' ~
J ‘ .
. - -
. - N
. i N -
s . .
1 .
. _‘;}‘-
] . 4 . .
. LA \ 2 . .
. -
s - L
. * * -
N - ' - « 11
. LY, ‘.‘9-": - .
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EXAMPLE OF ENERGY SAVINGS FROM PROPER

CALTBRATION OF FERTILIZER DISTRIBUTOR

1

.

LY

.

LI

N

- 3

.

f o

A prOperly calibrated di tnibutqr

saves energy indirectly

by reducing

b

fertilizer-waste.

Fach. time’you use a

distributor check to make sure the °

proper application rate is set.

; The

lar characteristic of the fertilizer--
and by thefﬁumidity.f

£

rate is influenced both by tie granu— .

. - ' ..
#
) ' \_
+
, .
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$6.§8 per acre
savings from

»

A Y

pioper caliEEa ‘
tioh of equilpinent. | .

Y

- PR
-

Example:

A" grover plansatoﬁéiStfibdte

s 1,000 pounds of fertilizer per ac;e

with a drill.

The rowssare 30 inches

apapt.

"At-2 given setting ‘the'- fer—

tilizer drill '1s applying 6&*pound§

per 100 feet of row.

A stand‘,arﬁ ‘char I:vr-

indicates that 5-3/4 pounds pet:100 L
feet of row is equivalent to 1,000,
pounds of fertilizer per acre. ., °
Without recalibrating, approximately - °
"85 pounds of fertilizer material per

. acre %would be wasted. Table 6 shows’

+ the dollar savings obtained by recali-

_ brating to 5-3/4 pounds per 100 feet

of row givén selected fertiliaer costs.

k

Table 6—-Estimated savings: from ‘

recalibration -

» Cost per fon of

Savings per acre

fertilizer * from recalibration B
= el muDollarg-te—— S "’
100 % ~ <4.25 - - -
125' o 5_3 31 : > '
150 . . v 6.38 /
9‘ 1?-5' ¥ " T +, 7."" . " I
« 200. 8,50 .
i 3 = . b ., !
- ‘ B




|WEED MANAGEMENT -+~ .,
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USUAL CULTURAL PRACTIGES - ’
L] ‘ -
Preparation of a Seedbed For Negetable
crops is.amn involvéed pxocess. Bebris
from previous crops, or anything that
would interfere with planting and oth-
2r “operatdons, must either be rempved
or blended intd the’'soil, Generally,
the soiliig.disked, plowed, harrowed,
rolled, or dragged, A seedbed is usu-
ally shaped tﬁropgh the use of special
equipment, and seeds or tyansplants.
are planted on the tops of thé shaped .
seedbeds. During the growing season
- plants are continually cultivated to-
control weeds and thus conserve soil

moisture and nutrients.

-

" *HOW TO REDUCE ENERGY COSTS

Keep Equipment in Top Condition

- #

. . 4 +
Use Pre-emergence Selective.Sprays

Take' advantage of pre-emergence selec-
tive sprays where feasible. These
materials can eliminate mechanical

" cultivation, thus avoiding soil‘com- * -~

+ pactions and root damage. Consult
your Agricultural Extension Service,
and chemical field representatives for
appropridte sprays, N . '

Nartow Row gaacings ‘ .

Consider closer rga spacing and great-
er plant density per acré, Various

' agricultural experiment stations are
finding that closer row spacings re-
result in higher yfelds per acre and
reduced weed proBLems as plants cover
the gyound surface sooner, thus shad-
ing’ potential weed undergrowth. Ore-
. gon State University has fénnd that
riarrow .rows of beans closeup faster,

Always,have cultivating ezuipment .in

proper running ordef,
that sweéps, shoes, sho

Make certain

a

shading the ground sooner.
initial weed control via a|

Using good
pre~emer-

els, and'oth~ -

gence spray may thus- eliminate culti-

er cultivating equipment are .in.proper
shape. Dodi‘t let the equipment devel-
,0p dull leading edges. When possi-
ble, hardface cultivating equipment so
that cutting edges remain sharp as
they wear, thus reducing unnecessary
friction.

Gultivate Sballow ? -

Don't cultivate any deepdr than ne-

vation altogether.

)

——

i

cessary.

The deeper youjcpltivate,

the greater the fuel regq
the more damage you do t

root structure,

-Cultiva

ementsﬁ and
1 ]
fthe plant's

are in the seeding stage
is important in doing th

Timeliness

j:while weeds

jmost good
with each cultivation and holding N

repetition to a minimum,

-
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Direct -Seeding {Hérbigafion. —
Where feasible, particularly .in heavy Where overhead Spriaklers are used,
“clay soils consider direct planting _growers frequently add fertilizer (ni-
. of sead .instead of -transplanting. _trogen) through the irrigation system,
. Ohio- tojato growers are fiuding that Herbicides and insecticides can also
h shallow fall tillage a miuimum of be applied that way, keeping cultiva-
1 preparation in the spring permits tion to a minimum. “However, at this
direct seeding instead of tragpsplant- time only one herbicide has broad re-
ing.” . This. tends to keep machinery off . gistration for application thtough ‘
. 'the beds. _Lighter tillage also re- " irrigation systems. ,Cbnsult your
" duces horsepower réquirements and chemical dealer anhd Extension Service
- speeds ‘the soil preparation and plant- for advice on herbicides and herbiga-
ing in theJSpring. ) * tion. ' i
{ ‘ : .
Nb Spriug Preplant Tillage ¢ Crop Rotdtion x S
‘ Experimgnts at Washington State Uni— ’ If feasible, try ta rotate' crops.
versity demonstrate that. potatoes and Successive cropping encourages a byild-"
possibly sugar beets can he directly "up of. weeds, disedses, and_fnsects. _
" seeded into the ground without previ- 'f' Dependipg on the dyops and regions,

ous goil .preparation. This technique
reduces preplant soil preparatien,

slncreases available soil moisture,

redﬁces soil cOmpaction; and thus re-
duces costs and Fuel heeds. Further-
mores in some instances, it has re-
sulted in increased yield. .Where
soils are sandy and there are frequent
spring and early summer - winds, no
tillage preplanting may be particu-
larly helpful. )

"f‘?. &=
=

'que weeds .and ins

ts can be con-
trolled, by crop rot tiog, Altefrnate
shallow roofgd planty with deep rooted
plants. Switch betweenscrops supply-

:ing large quantities of organic matter

and those crops that help break it
down, Use soil-improving crops when

-

Fl

8 e .
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.» lapd 1s not occupied with a money crop.

0




o 4

' WEED MANAGEMENT .
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LE OF ENERGY AND FUEL SAVINGS BY

-

DIRECT PLANTING ‘OF POTATOES ° Co

Washington State University has ex- ™
perimented with,&irect Pplanting of '

¢ potatoes without plowing And disking '
& seedbed. This avoids the normally.
* expen$ive preplant operationk. Where

. wind erosion is a problem, this is a
soil—conserving practice. Yields have
increased in some_jnetances, i

LY . hd .
.‘. ‘:.‘:— : * ‘*
Plowing 0 258alfacre. ~, L. ¢
‘Pisking and, seedbed 2.5 gal/acre
- Total’ fuel sayed 5,0 gal/aqre . .

,100 acres X 5 gal/acte’= 500 gal’ )

- Cost of fuel Saved $225

Fuel savings at 45¢/ga1 500 gal =

< $225 A

" . Labor savings 1 man hOur re'x 100 @ .,

_“potato farm using
.- direct planting.

§525 annual say--
dngs on loﬁjaqu )

bl
I3
L T . - -

. acres X $3/hr = $300/
Net savings $525 i

3

Energy .Savings at VariOus Fuel Prices )

-

35¢‘

. 45¢"  S5¢
$175 -

§22% . $275 ¢

_Cents/gal-:
Savings/year

» . .
- * ' .‘(
f v, et -
b R
Y
1] . @
INSECT PEST MANAGEMENT *

| USUAL CULTURAL FRACTICES ,
. R -

Vegetables are high rf?k; high value-:
¢rops involving considerable produc-
tion and marketing expense,. Vageta-
"bles are-susceptible to many varied
pests an gseaseg that can drasti-

. cally reduce yields, lower quality,
‘and increase costs of production.’
Pest problems dre generally chemically
controlled with some vegetable crops
requiring almoat continuous spraying.
Jnsetticides may Be contact sprays
that kill target and nontarget insecta -
on direct contact, selective contact
sprays that kill tat'get insects but

-
. ¢

ERIC ., ¢

largely leave bertaim beneficial in-— N
sects alone, and systemics that are
absorbed by the plants and kill chews

ing or sucking insects when they t§E~\£:) -
a bhite, °

Chemicals are applied from the gair,.

from ground rigs, or through irriga-

tion systems. In some instances,
insectigides can be applied along with
fertilizer. Chemicals generally take
the, forin of dusts, wettable powders, '
emulsifiable concentrates, or dry gran~
ules. Cdnsult your tounty extension
agents and chemical salesmen for

proper “recommendations. .
\ .

g1 R
: |
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. Yost vegetable Crop. failurel reihlting * that they are most lusceptible to -7
' from poor pest management trace batlk . “various pests. Gther -cultural prac-
¢ %o improper selection of inlec&icidel, . tices conducive to good viéprous_k
poor timing of application, unfavorable growth should be followed. . Healthy,
weather conditions, insufficient rate’ growing plants can generally tolerate’ |
, .of application, *equipment failure, or. - and resist more pests gnd diseases .
. operator negligence. ® . . than unhealthy plantl‘ o, T y.
: N "L ‘_ “_ -- - .. s ﬁ .
Lten Y ’ . - - o Fields -and crops shOuld ‘be® monitored "
HOW /70 GUT ENERGY cosTS ¢ L carefully and frequenqu for pests:
) ‘. T ) e M oe Ingecticides should be.selécteéd with
¢ An Integrated Pest Gontrol Approach ~ benefigial pfedators ‘fn mind. Crop .
o . Lt o - residues can’ act as harborers’ of in- . *
' THe'geit pest_control technigues is to sects’ and reservoirs‘qftdisegsis and -
: develop an incegrated program which should be plowed under as seoh %fter
~can lead to fewer chemical applications harvest as possible. . e ..
and greater cr®p yields. . ) e ' ° 5" - . o
Qropl shotld be. rotated- to avoid cer-
/ Thil program ‘should begip with CTOp tain pest‘and disease problems that
lelection based on those vegetables « " cah occuq;as a result of % succelsive *
that aré bést sulited to the, genersl " cropping.® SRR .
- geographic area. qut, seeds or . . R EERCI
' ants should be selected that are ' Follqwing aﬂ fhtegrated ‘pest controi .
gisease free and of the best quality. program sho‘ld enabXe vegetable gro-
o i ’ . . wers to reduce the nupber of .times a
‘= Planting q/;ei'al indicated By exten- giveuﬁgrop requirel t%eatment for-
’ sigfi agents, seed fieldmen, and pre- insects and pests. | ﬂﬂ this way, fuel
. vious personal’ experience should be, . "should bé saved, enefgy costd reduced,.
., - followed closely. While deciding on - and long-térm profits improved S . °
_ the ¢rop to plant, the grower §hou1d: . % ~ .. . . .
’ also be.learning from extension agents . LS
and chemical salesmen about pests, ° . Equipment'and Operators :‘ R
: ‘" pest hosts, benefipidl predators, ) y
Tious selective chemicals, aqd cri- Wﬁen applying inseceici&es, make car=
tical. application periods.. The criti- tain that the equipmierit is properly

~v+ cal peridd for insecticides is the mi- calibrated, lpray nozzles are of prox v

nimum»nﬂmber of dayg before Harvest per sjze and are .ol¢an’ and that pump

., when 4 particular ‘chemical can be and motor are working gfficientcly.
uged; for pests it is the:time that Operators ‘shotild be properly-trdined
they are most sus‘ceptible fo.the in- and should understand ohe'dangérs
secticides; for plants it is the time inherent in chemicals.

. + . .

16 E ) .a T - % * o . .




INSECT PEST MANAGEMENT { '

.. EXAMPLE OF ENERGY AND FUEL SAVINGS WITH
_ AN INTEGRATED PEST CONTROL PROGRAM
) S e, : 4 )
\ o e

.~ .

.-

* An integrated pest control program be-
,8ins. with’ knowledgeable growers WOrk~
ﬂpg with chemical field representa-
‘tives and extension agents. A tey to .
th agﬁegraced pest control program_ds
an%awdreness @f beneficial predator
.\ insects. Indigcriminate-spray pro-
.ggams. are to- be\avoided. The most
selective sprays *available should be
used. Focus is oprqrop damaging in-

" sects and not all insects! Good farm-
ing practices should always be follow-
ed. Crop residues kthat harbor diseases.
and insects should be ncorporated in-
to the soil immediately after harvest.
With an integrated pest “ontrol*pro-~
‘gramp, growers’can usual;y reduce the

. number of required spray applications
over the long run. Assume the nufper
of applications required is reduced- by

| ‘5\) .
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$39 annual fuel . farm uéing 20

savings on 10~ - ; gal of qiesel

acre vegetable : N ~ -

. . - ) P P §
_"6 " ﬁ_

Calculations:. . . N\

10 acres x 2 gal/acre = 20 gal
_ Value of fuel saved at 45¢/ga1 2o
gal = §9 i

S S

Diesel Savings at Variobus Fuel Prices*

*

" Cents/gal 35¢ 45¢ 55¢

Saviifgs/year 87 .- 89 . 811 ..
. . ) xx(' " " L‘
Fuel shvings $9 -

Labor savings x 1 hour/acre @ $3ih0ut
o= $30 ~
Net savings $39
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Irrigation can account for, 60 percent
or more of the energy used in végeta—
ble production. Using water and irri-

. ‘gation equipment more efficiently can

congerve: energy and réduce pumping
costs. The following suggestions are
offered to help you reduce fuel and
electricity- consumption’ in irrigating
vegetable crops:

I. .Using drip irrigation can double

ing' the amount of water that must be

pumped. Lé¢ss pumping means a savings
of energy dollars. ’
. V .
AN .
”e il X
‘ * + -
B
. - .
- /j’
. ; S
- L
- . . [ -
]
L3
A '
L3
L3 . . . .
18 -~ .

.the efficiency of water use by reduc-l

2. Replacing open header ditches in
sandy soils with plastic pipe.for de-
livering water to field ditches can
save up to SO percent bf the water
needed for irrigation )

3. Operating irrigatiod‘bquiﬁment at
maximum efficiency will conkerve ener-
gy and save on. irrigatibn costs.

.

4. Usding full-bed plastic mulch can

" reduce water losses due to evaporation,

saving water and eonserving energyﬂ

used in irrigation.

In addition to¢ direct energy savings,
some of thesé practiceg may increase

yield per acre, save labot, water, and..

ferfilizer, and réduce disease

N
problems,

-~
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Savings from-the use‘of drip irriga-.
tion result from increased efficiency
“in water use and from applying water
. ‘at. relatively low pressire.” Ip one
* California test area where water costs
amounted to $100 per acre, drip irri-
 8atlon reduced water use by two-thirds.
Water must be ‘Pumped at pressures up
- 'to 125 pounds per square inch with.
some conventional irrigacion systems.
Drip. irtigation water car be applied
gt pressures 4s low as 10 to 20 psi.

‘ . . ' T

W &

. with & high pressure gun system.

" pressure gun system is’ 325 feet; for:

: ! « .- .
,‘ L] s = - : - - * a
. BXAMPLE oF SAVINGS, FROM USE OF DRIP $3,885 savings of tomatoss .
IRRIGATION . on 160'acres v
- < ' T * - v

mgle. A grower has 160 acres of
processing tomatoes requixing 2 feet
of irrigation water per acre applied
By
using trickle irrigation the water
requirement can be reduced to-1.3 acre
feet ® The average 1lift for water is
50 feet. Total head for the high -

the drip system it is 85 feet. Ini~ .
tial cost for the present.systenm is
$275 per acre, for the.drip &ystem,
$400 per acre) Operating costs for °
the two systems and energy savings are

*shown belowz o -

»

. '.-.‘: " . = 0 .
R ¢ . ‘Bstimated direct energy savings on
<% . . . 160 acres of t tamatoes from using drip

- < ‘ y , irrigacion )

Cents/kWh - 3¢ be 5¢
. ‘ i Savings/year $3,885 §5,180 $6,475
* - - B - * N ﬂ} .
a 3:0 ) * - LN ) \‘
o - '
Table 7——Estimated operating costs for drip ‘and high pressure gun irrigatinn
systems’ .
‘. * P
| Item o Drip ~ ! <Gun
o - T e ---Dollars per acre-——-—-—-—-=-- -
N ’ : . .- N .

" Materials 1.25 . 1,50 7 ’
Labor ¢ 7.80 ' . JAz.00 - .
Pumping 4.97 - 29.25 . .
* Other - e 1.75 | 2.25 '

, Total ' . ?}477 45.30°
- ] ~ il . -
1] ) ’ L b “’ ) rl !
4 r ) .2;— »
FE ‘ ’ 19
ERIC ~ /
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EXAMPLE OF SAVINGS FROM OPERATING AN
EFFICIENT PUMPING PLANT

“

The efficiency’of a ppmping plant isia
‘measute qf the energy output in wotk
acqomplished as a percentage of the
’épérgy input. Overall efficiency is a
product of.the efficiency of the power
unit and the efficiency of the pump.

© Effic¢iendy of a good electric power
pumping plant should approach 70 per-
cent, Tests_conducted on operating
plants indiecate that efficiency varied
from less than 10 to approximately 75

with the speed at which it is turned,

2 the amount of wear on the pump from

ast usage, normal - :operating friction,
“and other factors. Your county exten-
sion agent, eléctric coppany tepre-
sentative,#or pump installer can hglp
determine efficiency of yoyr pumping
-‘'plant.’ If it's less than 50 percent,
it wil}l probably pay to make repairs
or adjustments.

percent. A pump's performance varies '

L]

$3,432 estimated irrigated acréy
savings foT 160 N
‘.‘\
. . e )

Example:» The example grower has 160

. atres of processing tomtoes requiring

ﬂi-2,feet of iftigation water per acre
with ;4 pumping head of 325 feet. His
present electric motor pumping plant °
is operating-at 40 percent efficiency.
Here are the energy savings from e~
pairs and adjustments which would
achieve 70 percent efficiency: - .

- 3

' o+

Cost of pumping at 40 and 70 péercent
- efficienty and savings at 70 percent
at varying electrical rates .

E

- &
- r' ;‘\ﬁ: ..
. . Efficiency * . -
Cost.” 40 70 . - Savings-' |
+pet ' per- per~ ¥7 - {!}
a$§; .
. KWIL *  cent cent N
. cents. cents per acre foot - per foot
o df head * .
. 3 7.8" &-4 5 . 3.3
' 4 © 10,47 «5c9 T
. 5 - 545" .

13.0 7.5

R TotabﬁSavings with 3¢/kWh electricity
wouldoE (3 3;3 x (325 fg head) x
(2 mtte f"feet)w (160 acrés) = §3, 432
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# EXAMPLE OF SAVINGS FROM REPLACING OPEN  -$112/5Q annual _ placing open ditches
HEADER DITCHES WITH PLASTIC PIBE ON savings by re- - with pipe line. .
SANDY SOILS - ‘““HH\\\ ‘f _

‘ R ’ . \ s <
o - . ] ' - N H L]
» Using polyvinyl chloride (PVC) pipes Examigle: A grower raises 200 wa? of
" to deliver water to field ditches can ‘potatoes and cabbages on sandy %oil. ’
Bave 40 to 50 percent'of your irriga~ Irriéqtion water is delivered to field
.« tidn water in sandy soils. In addi- . ditches with open header'ditches.
: tion, pumping requirements are re- Curreht water needs are 30 acre inches
- duced,'saving on investment in equip~ per year, which must be lifted .10 feet
. ment ahd reduc}ng energy costs. into bpen .header ditches. The system
’ . o : of opén header ¢ditches is to be-ye-
“ .. ' - . -placed with 4~inch PVC pipe at a cost
Lot . of $50 per acre. Water needs will be
. . e 15 inches per acre with the PVC héader

il - . pipe installed. Estimated energy -
savings: - .

. ~i. i K] -

’ - D Lo $112.50 estimated savings per year by

“ oy T I . replacing open header ditches with -
) ' polyvinyl chloride.pipes A

- - 'Cents/kWh . 3¢ 4¢ 5¢-° ¢
> Savings/year ~$112.50 - $150: §187.50

e
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? % ;£XAMPLE OF ENERGY SA?INGS BY IRRIGAT-

ING ACCOBDING TG PLANT NEEDS .

oA

¢
-Irrigate according fo plant needs
rather than by fbllowing a set number
of days-on the calendar. You can im~
prove irrigation efficiency by using

aids such as soil augers, evaporation’
They_help’

pans, and moisture meters.
to accurately determine when and how
. much water to apply. . They are much"

better than trying to eyeball it, The

results are reduced total water used
n a season, reduced energy use for
Pumping and increased money in your
pocket. .

Suppose that overwatering results in a

f. 10 percent waste of wgter per yeary

A§§ume also a medium power requirement

60 psi and a 200-foot lift on a
side roll system covering 60 acres

. with 30 acre inches applied. per year.

The extrq water pumped requires 12.75 -
gallong of diesel fuel or 152.§ kilo-
watt hours.per acre. On a 40-acr
field this could mean $230 or morzwa
. year in. saved epergy. .

Cost of monitoring equipment is re-
latiVely minor. " . .

- $229.50 eneygyA

saviggs per year

Caléclations:

0.25 A€ ft x 51 gal/AC ft = 12.75 gal

Dollars Saved at Various Diesei Fuel

‘Cents/gal 40¢  45¢
Savings/year $204 $229.50 $255 $280.50,

152.5 XWh x 40 AC x

«Prices

50¢ 55¢

Calculations:

per 40-acre field )

' 12 75 'al x 40 AC x §, 35/351 = $178.50

0.25 AC £t x 610 kWhéAC £t = 152.5 kWh

.03/%Wh = $183

Dollars Saved at various Electrical

. RateS‘ .

L
-

Centsﬂk 3¢ 4& S¢ + 6¢
Savingsg/year $183  §$244 $305 $§366
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nozzles. They enlarge after being -
used awhile and may apply water at a

. greatet rate than needed. Enlarged
sprinkler nozzles also shorten the
distance water is thrown, overload the
pump, and cause a pressure drop that
increases the droplet size. TInvesti-
gate the efficiency of the well.
Clogged perforations or water screens °
at the water bearing strata mdy pre-
vent water flowing freely into the
well.

Suppose that inefficiencies in the

y irrigation system due to lack of

. maintenance result in a 5~percent in-.

" crease in the workload of the pump

unit. - On a 40-acre field using a

" medium power system (60 psi) and a*

. 200~foot 1ift delivering 30 adre inch-
es ‘per Crop year, this increased work-
 load can cost' an additional $100 per

" year or more.

Although the cost of waterials used in
T maintenance may well eXceed energy
cost savingé, other benéfits such as’
“these can gpe' an accrual of better

— ‘. .

Y

Y

4

. )
EXAMPLE OF ENERGY SAVINGS BY MAINTAIN-  $114.75 savings 40-acre field
, ING IRRIGATIQ EQUIPMENT IN EFFICIENT per year per .
. CONDITION .

" r Keep irrigation equipment in top shape Calculations: :. .

", by repairing leaks in valves, pipes, X ) . .
and risers. _Check gaskets in the , Z.S,AC ft x 51 gal/AC ft = 127,5 gal -
sprinkler liftes for leaks which waste - of diesel
water and power. ‘Gaskets dre easily 127.5 gal x -.05 energy loss x 40 AC 2

‘/geﬂiaced. Inspect your sprinkler N“’, $ 35/331 = §89.25 -

-

. . - 4
Dollars Saved at Various Diesel Fuel
Prices

Cents/gal 40¢
Savings/ o

45¢ 50¢ 35¢

year §102 $114.75 $127.50 $140.25
/ . .
Calculations: .
=algulations?

1

. 2.5 AC ft x 610 kWH/AC £t'= 1525 kWh
1525 kWh x .05 energy loss x 40 AC x
$.03/kWh = $91.50

-

L]

Dollars Saved at Various Electrical
Rates

-

Cents/kWh _ 3¢ 4e Se¢  6&
Savings/year $91.50 $127 $152.50 $183

FLI
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HARVESTING AND OTHER CULTURAL PRACTICES L. PO RN

Some cgltu 1 practices may result in * are native to'this country and are -
increased ydelds rather than in re- polliﬁaled by several kinds of 'wild *
duced fuel consumption per acre, . How- bees a5 well as honey bees. Canta-
ever, by producing a high™yield on loupes, wafermelonS, ‘and cucumbers aré
less acreage, these cultural practices from the 01d World and’ require honey
do achieve overall fuel conservation. > bees for pollination. It is not al- ) y
. - ‘ + » Ways necessary to gove domesticated |
- N y bees into fields or orchards’ for pro-
CROP. POLLINATION ) . diction but placement of bees, in
. . . sufficient numbers. near-or in crops
All cucurbitaceous crops (those be- needing insect pollination will always
longing to the ground family of, plants result in inecreased yields where there

such as pumpkin, squash, and eucumber) * are too few wild pollinators. ,

require imsect pollination., Squashes . - '

L] . . »

LS

K

EXAMPLE OF ENERGY SAVINGS FROM PARTIAL ° 69 697 1oral save  bees and réducing
ACREAGE PLANTINGS AND PROPER POLLINATION  jio¢ by yeing & acreage

*
Cucumbers are monoecious (having sepa- Calculations: .
rate male and female flowers Smtthe - - '
same plant) and require ingects {(usu- ) 5 .
ally honey bees) for pollination. In Prac- No 2 hives of .
Louigiana experimentation the use- of tices bees ' bees per acre .
two hives of homey bees per -acre in-- Acres 10 4.2 .’ -
creaged yields by nearly 150 percent. . . Lo -
(8)1/ Only 4.2 acres are needed when = . Costs ’—;lfq" Savings
there are enough hohey bées around to Y 7%, [ [ 1% Y,
pollinate a crop of .pickling cucumbers : ’ e .
to produce the same size crop as,would Labor 1,250 ‘595 725 =
grow on 10 acres with no beeg. Not " Mates . . .
planting and’ cuftivating the 5.8 acres rials 680 - 286 ' 394
- would save $2,697 in costs. (12) - Irri- o ?
gation . ~
_ fyel 255 167 148
1/ Numbers in parentheses refer to :» Tractor ' T .
items in references at the end 'of this_j fuel 175 73 102 °
guidebook. . Other 2,290 962 1,328
© Total ™ 4,650 1,953 ' 2,697
- " : .' b ¥
. ) . - -;}L) i R .
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*. ' HARVESTING AND OTHER CULTURAL PRACTICES : -

| . EXAMPLE OF ENERGY SAVINGS BY CHANGING '

HARVESTING ﬁm:uons Co fuel savings-

. w’ " -
. ! ] ' ¥
-

$1,760 annual

$15,400 total
savings for 350
acres of tomatoes

* Typical costs of production for pro=

. cessing tomatoes were $42-44 per ton
4" with a 25-ton yield per acre 2/ As-
* ,sumptions include total tomato produc-
tion-of 350 acres on rented land.

‘HarVesting into bulk trailers showed a
cost saving of nearly $2 per ton com-
pared to bin handling. -

2/ Univ. of Califorpia Agr. Ext.,
. Sample Cost of Tomato Production in
" Contra Costa, San Joaquin, and
- ‘Stanislaus-counties,, Oct. 1974,

- Cost per ton at 44 .'42
. 25 4ons/acre - " .

¢
Calculations:
ot Bin. “Bulk
A= Harvest Harvest
" Land ren;,«i‘ . $200 . $§00
Cultural costs 417 417 . .
Harvest costs 308 - ~267
‘-Total cash costs - §925 ~$884
.- A -
Investment {(de- 98 . -95
preciation and ' o
interest) . .
Mhnagement (5% of ‘69 .- 69

25 tons at 55 T o
Total per acre 1)092 1,048,

$1 092 - $1,048 x 350 acres = $15,400
savings

8.38 gal fuel saved @ §$. 60/ga1 x 350
acres = $1, 759 80




s . o " "
- '
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. EXAMPLE OF INCREASING YIELDS WiTH

WINDBREAKERS
Many ‘crops benefit from the use of.; .
windbréakers, = Spring capbage in Texas

 yielded 143 percent more pounds when

planted with winter wheat as a shield
against’ wind. Cabbage Heads in the
windbreak strips averaged 119 percent
larggr. The cabbage field was seeded
in February:.in three bed strips between
rows of wheat four beds wide. Protec-
tion benefits are from reduced wind

maturity. Proteftion results in less-
water loss from windas and less abrasion
of crop leaves and stems from windblown
particles.

velocity resulting dn increased tem—
perature, more rar¥fid growth, and earlier

.
i
-

$13 annual fuel, Income increase.
savings ° of $1,627 pef
$227 total sav~ cabbage acfe
ings on 235 cwt . .

yield '

Cilculations: ’
- ? .

. Effect of crop practices on yield and
income from cabbage -

- Practices
, ; Using wind=- .
Standard breakers Increase
Yield . N
{cwt) 235 571 ' 336
Income . . o
@), 1,137 2,76% 1,627

LE. - \ *
Inputs to produce aver_&éjield Lf 235
cut - .

Practices , .~

' ? . Using wind~ . .
Standard  breakers Savings
\ X
y Land .
(acresy 1.0 0.4 . 0.6,
Cost($) 386 -159 227
Ferti- -, -
lizer($) 44 , 18 26
Fuel($) @i S 8 13
- \ N
| [
& /’/ s

o
T\Qu‘hh'

* »
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"SM"ING ENERGY IN USE OF FIELD-EQUIPMENT -

-

TRACTOR AND TRUCK USE:

" A1l of the Jfuel saved through proper

maintenance of fractors and trucks can
be quickly lost with inefficient work
rqutines, ;/ -,
Only a thorough work analysis can rid
a vegetable farm of fuel waste. No
grand scheme can be presented for ev-
ery farm because each is different.
There are, however, pitfalls cdmmon to
many operations. Some of the follow—
ing examples may point out fuel wast-
ers that you have been too busy to
recognize .in the course of ‘pressing
day-to-day demands. Most are easy to -
correct once discovered.

When fuel savings are the result of
reduced operating time, as Is usually
the case, You will save more in non-
fuel cosEs such as repairs, oil,

grease tirés and the like than the
money you save in fuel. Reduction in
agsoclated labor costs 1s another
benefit from reduced operating time

6f tractors and trucks.

LP gas.

-aconomical .to ¢gntinue using your pres-

L Y
EXAMPLES OF SAVING ENERGY THROUGH
CHOICE OF TRACTOR FUELS

Every vegetable growver should be fa-
miliar with the efficiency of the )
various: kinds of tractor fuels includ- )
ing diesel, gasoline, and LP gas.-

Most tractors now manufactpred, even
many of the smaller-sized units, use .
diesel fuel but a rather wide selec—
tion of\gasoline—powered tractors is
availlable; some tractors operate on

L4

1y, t . .
A rule of thumb: Given the horsepower
and running time, a diesel tractor “
will use seven-tenths as many gallons

of fue ,as a gasoline tractor; an P

gas tfactor will use 1.2 times as many,

gallong of fuel as a line tractor.
Not only are there ﬁences ‘in fuel
requirements for a givén power output,

byt there are differences in the cost
%nd relative availability of. the dif-
ferent kinds of fuels. All advantages .
point toward the diesel-powered
tractors.

You maythave a |mixtare of tractors with
‘respect* to kindijof fuel, making it more

ent tractors for awhile. When it is
time to trgde for -newer machines, how-
ever, give strong consideration to go-
ing totally dieséL. . i
K -+ ~
If you are planning to purchase a new
car or pickup, consxder those with
electronic ignition and radial tires
because they provide better fuel
economy. ’

-

3

+

. v _ .
Tractors with all-gear pgwer transmis-—
sions are 25 perceht moye efficient on .
fyel than hydraulic es even at re-
duced engine speed, and at part load as
well ag at_full load, according to’ Ne-
braska tests (annual Nebraska Tractor
Test Data). This consideration partly
offsets the greater tonvenience of the
hydrostatic transmission. '

.

33 :
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TRACTOR AND TRUCK USE

- -

EXAMPLE OF ENERGY SAVINGS BY USING Aa_ h
DIESEL TRACTOR

A 75-horsepowér diesel.tractor which
is used 500 hours a year and operates
at an average output of 50 horsepower
. will use about 1,833 gallons of diesel

_fuel per year. “The same size gasoline
tractor operating under the isame con-
ditions will use about 2,675 gallons
of fuel annually; a tractor fueled
with LP gas. will use about 3,210 gal-
lons. The difference in total fuel

' cost on an annual bagls can be sub-

stantial depending upon the price of

the three kinds of fuel. If you now

pay $.45 a gallon for diesel fuel,

$ 55 for gasoline and $.40 for LP gas,

“‘the yearly ‘fuel bill would be $825

for diesel,.$L,471 for gasoline or

$1,284 for LP-gas.

-hp diesel versus

Calculations: ' .

$646 annual sav-

. tractor gperating
ings using a 75~

500 hours ar 50
hp output.
a 75-hp gasoline ©o.

75-hp. gascline tractor: Averagé 50 hp

" 15~hp 1P gas tractor:.

output at full engine .speed 500 hr x
5.35-gal per hr = 2,615 gal
2,675 gal x 55 cents/gal = $1,471

75-hp diesel tractor: Average 50 hp
output at full engine speed 500 hz X
2,675 galx .70 = 1,833

1,833 gal x 45 centsfgal =

$825

Average ‘50 hp
output at full engine speed 500 hr x
2,675 gal x 1.2 = 3,210 gal »
3,210 gal x 40 ceﬁtsfgal = $1,284

$1,471. 25 (gasoline) - $825 (diesel)-
$646 .

4

-

" 1
.

Fuel Cost at Various Prices Per Gallon

Dollars per gallon, diesel
40 45 .50 .55

Total fuel cost for 500 hours (1833 gal)

733,20 824.85 916, (50 .1008.15

Dollars per gallon, gascline .
.50 «35. .60 .65- .
Total fuel cost for 500 hours (2675 .
gal) -

1337.50 471, 25 1605 1738.75
—

; b . - 1 )
Dollars petr gallon;. LP- gas .

.35 40 45 7 .50 . -
Total fuel cost for 500 Hours (3210~

gal) i
- 1123.50 | 1284 ,14&&.50 1605 '
’ < .
34 S
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" “IRACTOR AND TRUCK USE_ .

" EXAMPLE OF ENERGY SAVINGS THROUGH ECO-
* NOMIZING ON THE USE OF A PICKUP TRUCK

- r
L] - -

“The pickup truck’ is one of the most
useful and necessary machines to
farmers.

. .

When .gasoline was $.25 a gallon, few

. farmers gave much thoughf to fuel eco-
nomy. With gasoline around $.60 a
gallpn and rising, some careful -
thought shduld be given to economical
use of: the pickup trtuck. .

ot

Careful planning may result in halv1ng
the hours of pickup truck use on most
vegetablg farms. Even minimal.effort
could result in a lO-pércent reduc-
tion. Suppose that you drive your
pickup truck 10,000 miles a year. A
10-percent reduction would cut fuel
use pem year by 100 gallons of gaso-
line if you average 10 m11es per
gallon.

.
.

Modest speeds are also recommended if
. you want to minimize fuel use.

) Present pickup truck use:

$55 annual savings . A
for the farm . ‘
vy o . .
—_ e
L
. . - ] . ) “ L]
Calculations: /

10,000
miles per year o

‘Planned travel .to save 10 percent:

10 percent x 10,000 milgs = 1,000 miles
1,000 milés + 10 miles pertgal = 100°gal

- -‘,
.

Dollar Savings at Various Prices fof.

Gasoline -

Cents/gal  50¢ 55¢ 60¢  65¢
Savings/vyear $50 &$55 $60  $65




© '~ TRACTOR AND TRUCK USE

*EXAMPLE OF ENERGY SAVINGS BY REDUCING .
IDLING TIME OF A TRACTOR

* 7
R .
I . N "
B . *

S

I \The typical farmer wﬁo uses a tractor
wo. '%h his chore work ghould be alert to
<1 fuel consumptioﬁ“problems thar“may be
robbing him of earned ingome. ' For
example, chances Aare-that you leave
the tractor engine idling when you
step off to handle a quick chore. An
idling engine does not use wmuch fuel,
aud you have probably never given the
‘matter any thought.

* ’ ’

Suppose you leave the tractor engine

day. During a yeay this amounts to 61
—hours. Sixty-éne hours of -idling sn a
?S-hprsépower diesel tractor will use
- gbout '30 gallons of fuel. “This is a
sizable amount of fuel, especially
when it is aceomplishing no useful
purpose.

Make it-a habit to turn off the trac-
tor engine when you have some other
work to do nearby. Some things will
.occur ‘unexpectedly and you will hot be
able to turn off the tractor engine
without making a special trip to do so.
That may be impractical. On routine
matters, however, _you can certainly

* you will be working somewhere away
from the tractor for-a few minutes. -

Calculations:. . ~ ., S

. idling for 10 minutes during an average

turn the engine off when you know that J

"$13.50 annual .
savings ’ . o *
. _ I

-

-

P =
Present routine: Tractor engine idles
unnecessarily an average of"10 minutés

1

a day. a‘

g
10 ‘min ¥ 365-days = 3,650 win _ .-
3,650 min + 6Q = 61 hr | e

*_l hr % 0.5 gal per hour = 30 gal y

[
¥

L] v - - ’ -
Eliminate the Unt>

L]
L]

" Improved “youtine:
necesgary Idling Time and Save 30

* Gallons of FuQL o <
c.o.nts/‘gal 40¢ " -.45¢ 50t b -55¢

ngings/yeér $12 $13.§0 $15,,$16.50

_ . T
: - .
| : % -
- om v -
. .
* *
- . L
L * * - - .
oo
* -]
.
*
. .
~ .
[ L . ‘
S
. ’
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F
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-
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EXAMPLE OF ENERGY SAVINGS BY‘MATCHING
TRACTOR SIZE TO LOAD. '

‘u

"

L3
-,

& -

-~ A tractor working at 75 percent’of
capacity. consumes less fiel per horse-
poweg¥produced than-a tractok working,
9t SU percent capacitg

A

‘1t requires a 50-horsepower wheel

Jtractor o operate a 6-trow cultivator.

;1 unﬂbn most conditions. The 50-horse-

_ ﬁ‘power tractor ‘will consume approxi~ -

: W;mately z galIﬁﬁs of diesel fuel per

' hour performing this task. An 80-

‘horsepower tractor, will consume

. approximately 2.5 gallons per hout
doing the same job.

Assuming the cultivator-is used 100
hours per year for 200 acres, use of
the larger tractor will result in”
extra fuel use of 50 galions. There-

« fore, a proper matching of tractor and

cultivator size could save $22 S50 in
diesel €uel costs.

The vegetable'grower could save even
nmore fuel if the tractor were even
moTe clgsely matched to the task, but

" some overcapacity is desirable. This
is especially-true if fig&? conditions
are not ideal.

=100 hours x .5 galfhour = 50 gal

$22.50%annual
energy saving for

200 acres of row-",
crop vegetables

.

Calculationss’

50 gal x $.45/gal = $22.50

-
*

Doliérs-Savéﬁ at Various Diesel Fuel
Prices - .

’

Cents/gal 40¢ 45¢  50¢ 55¢
Savings/year $20 $22. ) $25 $27, 50-..
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TRACTOR TIRES

"

Tractor tires are not direct energy
'/ users themselved.except for the mate-
rials and energy used in-the manu=
facturing process. However, the pro-

per type, size, and.use of tractor
tires can redult in considerable ener=

"is the bias ply tire which consists of
layers or cord (plys) set diagonally

. to the tread and criss-crossed at ‘an

. angle called a bias angle.

In contrast, the newer radial tires
congigt o€ plys that run at right
angles to the tread. ‘A belt of plys
around the radial piy tire gives it

* ’
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gy .«;awrin;%|1 T
The most fahiliar.type of tractor tire_

!ﬂ *

strength and stability: The result is
2 tire with a flexible sidewall. A
radial ply tractor tire is the post
efficient tire in converting horse-
pover. to drawbar pull. Fuél consumpr
tion per acre is decreased, area
covered per hour is inereased, tire
slippage is ,reduced and the ride is’
mych smoother, .

. *
Potential. savings. from use of radial
tractor tires arise from three sources.
There is less tire slippage reéulting P
in more travel per engine reVolution,
an easier rolling force resulting in

. less fuel used and.longer tread life,
and larger equipment pulling capacity
since traction is increased and power
loss is reduced.




' TRACTORTIRES . .
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EXAMPLE OF ENERGY SAVINGS BY USE OF

+ RADIAL TRACTOR TIRES

'y, "

-

! Assﬂming 700 hours Of miked ‘tractor

_work on’ a farm using standard tires,
only 623 hours would be needed to do
the same amount of work with radial
tires. ' Fuel per hour would be 5.52 *
gallons for bias tires while 5:14
gallons would be needed for the ra
als,. resulting in an annual fuel sav-
ings of $330 at 50 cents per gallon
for fuel. .The reduction if labor
costs for a traetor. driver would be
$231. at $3 per hour. Anffual tire cost
would be reduced to $68 from $80 be-
cause of additional tire life wifth the
radialsx_‘Interest;bn investment would

. be increased from $13 to $21.
April 1977 prices in Galesburg, ‘Ill., -
for 8.4 x 38.6 ply radial tires were

.. $605'plus $16.85 Federal excise tax
compared with $359.50 plus $11.59
excise tax for bias ply tires.

. ' ’ . ) .__‘. 33

Tire pricesX.

$565 total: annual- radial tractor

savings by using tires
. 5 N
™~ )
‘  J

Calculhtioﬁs:li

Comparative-Andhal Operating Cost
' »

T

2 ’ - w

Bias Radial
" ply ply .
* Dollars '
Fuel: 700 hr x
5.52 gal/hr x :
.50/gal 1,932
623 hr x 5.14
.gal/hr x .50 . . .
gal 1,602°
Fuel savings = $330
Labor: 700 hr, ‘ .
@ $3/hr © 2,100 . :
623 hr @ $3/hr ~ 1,869 -
* Tire cost per
year (85 pet- .
cent of tread 4
life) 94 80 -
_Interest on' in~
vestment @ 8 )
percent © 14 24~
Total annual ' . o
cost - , 4,140 3,575 % -
Total annual : .
savings $565
~Field Tire Tests 2!
- Radial _Bias
ply _ ply
Adres/gal s .87 W72
Acres/hr 4,47 3.98 -
Fuel efficiencyX 120.8 "« 300,0Q
Acreage effi- " ’
ciency% 112,6 100.0 .,
Tire life% 165.0 . 100.0 /
* 167.3 100 0,

. 3/ Adapted from material published
by.and research conducted by B. F. .
Goodrich Tire Co., Akron, Ohio 44318,

o [

> S B ! . ]
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. GASOLINE AND DIESEL ENGINES - : :;
S —
" Gagoline~ and diesel-powered engipes 6. Be sufz “the Eﬁérmostat is working
are the biggest onfarm users of erergy properly{y . =
in°cr9p.produ¢tion.‘ Fuel couservatioi. . s ) .

. i .
- 1g one way that, you’can have a direct i iy @

. £
t ing .t 1 . . .
impact on reducing.total energy use ENGINE MAINTENANCE TIPS

4

. - & - e T .

FUEL - TIPS CT o 1,"~“One:fouled spark plug or one stuck

: valve-1ifter can cause a Ioss of 10 to 4
The saving of fuel ‘begins even.before 15 pefcent of the fuel used in a . e
you start your tractor, truck, or ‘car. . Vehi‘, g POt . ’

i t f 1 o T ’ +
TS ™ O 2 o i o e of fct coes

] \ s -t waste, .
1. Cheek tank, lines, fuel pump, &nd L "o

[ > 3. ' Too lean a mixture wastes fuel
M f 1 kS. >

carbupetor_ or .lea . because it. prompts extéssive cholte
".2. Keep full tank, especially in cold use,f .

avol sture condensation.
weathe;, to avold moi e , Regularly 3chedu1ed tuneups can

save up to- 10 percent on your fdéi\
usage. . .- A
i;avzhigoii}i:nzxezzgigzn t forget vo 4. "Keepiné the tires of your tractors

P ’ and other implements. properly inflated -

5. Haintain dispensing records by . "fa?Fs energy.
vehicle and by, task performed. This

6. Improper lubrication, <loose fan
can. idgntify higb and wastgfyilusage. .-bélt, or low oil level will increase

fuel consumption.

ENGINE OPERATING TIPS - I

3

3. Check your ushge against your bill.

—~

The way.a vehicle is operated can save - " ) )
. fuel without changing the amount of ot o, g
* work or the way the work is done, ‘ ..

— | [ -"ﬁ?’i . v
1. Ayoid excessive warmups in cold . ) - ’
weather. £ N

2. Idling can consume 15 to 20 per- Y . N
cent of the fuel used. 'Hold ‘it to a . . BRI S
minimum, and avoid excess idle speed. . . ";:3;3h%g&h, .

. \‘,‘- . P
3. ‘Don t leave the choke out. . BRI
4. Let out the clutth slowly; quick . - . \ ) '\;,%
gtarts waste fuel and are hard on - . ‘
equipment. ° ) L

5. Run tractors in the proper gear ' - ]
for the load &nd copdition.s Improper ' p . .
shift¥ng and ise of the wrong gear can . - . e

~result in-a S-Peroent fuel loss. | L ,ﬂaﬁ—F""
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RN slowly dripping carburetor -can.waste

w05 tg”1.5 gallons,of gas-per day. .

¥ 7 Suppose the carburetor on one of your .

+ tractors atarta leaking, and you do
“not- find time to fix it for a.month. . -
“This means at least 15 gallons of ‘
gasoline and $8,25 were wasted- .

. ‘e

- e

L= e A .
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Dollars Saved at Various Gaspline

Prices

Cetits/gal

50¢

55¢

P

"..:”? - ?' v ) ) —— -
E* EXAMPLE oﬁ'nunacw SAVINGS BY PIXING & - . $8.25 energy ‘ -

LEAKING TOR savings per month
- T ‘.». r . ‘ ‘. . L

Savings/month $7.50 $8I25 §9 §9.75

EXAMPLE OF ENERGY SAVINGS BY PROPER
SETTING OF THERMOSTAT AND ENGINE
TEMPERAEURE T ] .

. - ’ - 1

Be sure the thermostat is functioning
properly so the engine warms up quick—
ly, especially in winter. Fuel cpn-
aumption increasés by approiinately

. 25 percent when the engine is operat-
= Ang at 100°F‘inatead of 180°F (3)

If the»thermoatat on yOur tractor'is .
stuck open during the wintery your
tractor. may .operate -at 100°F or less
no matter how long yod use it. Assum-
ing the tractor.is used 40 hours

ring.the 3 coldest months of the.

fear, you could ave $12.60 by having N
a properlyifuhct ning. thermostat.
* . A new thermoatat osts about $3.

?.
$9.60 saving per
winter seasoft

- —

Calculations:

.7 gal/hr x 40 he x $.45/gal =

season . v

'$12.60 ~ §3 = §9.60

.

" Engine operating

temperature °F

per operating

" tractor

$12

3

. \ "

Gallona of fuel

consumed per hour

100

" 140
.+ 160
" 180

p2 R W W
» LI -
oo oW

Dollars Saved at_Xg?ioua Diesel Euel,

Prices

Cents/gal " 40¢.

45¢

50¢ 25¢

Shvingafyear $8.20 $9 60 $ll‘$12 40

7 .

™

35

Calculations: o -
.S.galfd;y x 30 days x $.55 gal = $8.25

60c 65¢ .

.60/ °
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.SAVING ENERGY IN GREENHOUSES

»

., Greenhouse area in the United Statds
" totaled néarly 275 million square feet
(6,313 acres) in 1970, according to -
the U.S. Census of *Agriculture. About
90 percent of -this area was used for
the productiod of f13rist and nursery
crops. Vegetable production accounted
for more than 25 milliony'square feet
(575 acres). The major vegetables
- sproduced under controlled envirouments
were tomatdes, lettuce, and cucumb@rs.

Greenhouses were originaliy designed
to produce flowers and vegetables dur-
ing periods when outside weather cons-
. ditions were unfavorable. Greenhouses
ate great energy users and are poorly
designed for energy conservation. A
typical greenhouse mpaintained at 6§°F
during an average mig—Atlantic ‘winter
may use about 2% gallons of Ho, 6 fuel
oil per, square foot 4/, 'If No. 6 fuel
oil costs 40 cgnts'per gatlon, the
* total fuel cost would be $1 per square
' foot for the season,

Costs vary, however, with the green-
house design. Greenhouses with the
least surface area of covering for a
given enclosed ground area have a
built~in efficiency.
*  ranges require less heat for a given
_gnclOSed floor 'area than detached
greenhouses Similarly, green-
house designs with small differences
in height between eaves and ridge,
Such as a shallow arch, have reduced
surface per area enclosed. WNorthern

— 1y

greenhouse design When planning a new
greenhouse or range.

For‘existing greenhouses, however, the
grower must cope with what he has.

" Considerable differences in rates of
heat loss exist among the various
covering materials. For each degree
difference in,inside and outside tem-
perature, glass and a single film of
polyethylene plastic both logse .1.18

X
-4/ See.(13), p. 63.,

Q . e

-

Ridge and furrow .

growers, in particula®, must consider® .

to 1.25 Btu per hour. Fibexglass
corrugated panels lose 0,90-0,95 Btu
- per hour degree differences in

temperature, while two coverings-of
polyethylene film with 1- inch*separa-'
tion lose 0,60 to 0+65)Btu., However,
two layers of polyethylene film reduce
daylight levels 10 to 20 percent below
glass, which may be objectionable in
the winten,,-- “-

-

-

l. .

» L -
Regardless of the type of greenhouse,
careful attention to the followipg
details should result in substantial

~fuel savings under current operating

¢onditions. .

-

+
an

IMPROVING THE EFFICIBNCY' OF THE
STRUCTURE

+

- S 3

-
Tighten‘up the house; close.all

1.
possible openings.

. -
2. Use polyethylerie or fiberglass 01:‘
the inside of gable ends.

- 3. .Use réfhertorized tar péper behind
; héating pipes to reflect the heat into
the greenhouse,’ ]

’

4, Use a double layer of poiyethylene '
on plastia houses wherg possible,

5, Use black clotﬁ as'a‘shiéld at
night to reduse radiation heat loss to
the dtmosphere.

-+
*
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'IMBROVING THE RFFICIENCY OF THE HEAT-

ING AND/OR COOLING SYSTEMS (2, 1L)
1. Use the proper fuel. The use of

. the wrong grade or type of fuel can
- result in carbon accumulattions, de-
" . .creasing heat’ transfer. .

2. . Protect fuel oil tanks. TweSty

. pPercent of service calls result from
~. dirty fuel. - Tanks should be away from
dusty locations, and ‘watertight fit-
tings Bhould be uBed,., ‘
. 3., Remove sdot from inside the fur-
-pace. K 1/8-inch.soot deposit can

- increase fuel consumption as much as
10 percent. Surfaces should be, wire
brushed and vacuumed, or gpecial
cleaning,compounds should be used.-

s s . . .
" 4; Change fuel filters. Uniformly

clean fuel delivered to the burner .
results in more “efficient combustion.
Fuel supply line connections should be-
tight. . ; .

5. Use correct nozzle size and anglé.
Bxcessive fuel consumpti6n will result -
from too large or too small a nozzle.

. The spray angle should fit the shape

of -the firebox.

1

6. Clean and adjust cohtrols. Checl
gas valves, thermostats, and igmition
mechanisms for clean, smooth operation.

-

7. - @11 bearings on motors and pumps.
PerioQic lubrication of bearings
increases their 1ife. ..
8. Water must he clean. -Drain off
dirty water through drain cocks- in
! gteam and hot water systems. Flush
_ .steam boilers to repove scale and lime
':‘deposits.. o . . X
9: Cheéck combusti n efficiency. The .
‘lower the stack temperature, the lower
the ‘oil consumption, While the higher
. the carbon aioxtde content of they .

. stack gases, the more completely the . *
oil is being burmed. -

IText Providad by ERIC.

,EKC

- above ridge of greenhouse.

_ draft,

wﬁhffles’insstlled in boiler tubes slow,

" to 15 percent savings in fuel consump-

——

18,

.creéase fuel consumptiomn.

10. Replace burned oxygen. In poly-
houses and tight glass and fiberglass
houses, install an air intake from ° . .
outside to near the heater. Allew .

1 square inch.of intake area for each L
2,000 Btu furnace capacity. H

11. Chimney must be high enough. .
Chimney should extend at .least 2 *feet
Top of. -
chimney should be at least 8§ to 12 e a
feet” above the furnace to develop suf- '
ficient draft. Use cap if necessa .
to prevent bhack drafts and posszIZ?;;r

pollution injury to plants.

12.° Chimney must be tight. Any air
lea®y will chill the gases and reduce
the draft. ,

13. Chimney must be correct size.' .
Too small™ cross section, or a chim='
ney lined.with soot, 1 reduce the
Too large a diafeter will cool
the gases too guickly, B ’

14, Draft- control 1is necessakty.

Draft variations due to atmospheric
coriditions can be stabilized hy in- | |
stallation of ‘a draft regulator. .

r

15.

&
-

Inhstall baffles. Turbulators or
down and direct the flow of gasesggo
that more heat can be absorbedt- Ten

tion can be realized.

'0
16. Blower tim}ng. In forced warm
alr systems, blowers should operate T
until furnace is cooled .to 100°4120°F,

or continuously where desired.

17s Radiator v ves are vital to fuel - -
savings: Repfltk leaky valves and re-

place defecti e ones.

L4
.

CIean :adiators and pipes: Dust
and dirt reduce heat transfer and in-

'
- .
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19. Insulate distribution lines, In '22.. Check for steam or water leaks.

* unheated areas and underground, insu- A 1/16-inch diameter hole in a pres-
late pipes to reduce heat.loss. Insu- sured water system can add 7% g ne .
lation of mains can save 1% gallons of . per day to fuel oil use. . _
0il* per day for each 10 feet of 3—inch . ’ . ) : X
pipe. : 23. Iaspection record. Keep a recotd

. * . of futnace maintenance and repairs for

.. 28. Thérmostat placement 'or location, - future reference. b

Lodate thermostats at plant height,
"~ - awapnfrom heat pipes 'and hot-air ) Following are figures 7 and 8 For (1)
' stredm#. ' Shade and aspirate thermo- . determining heat requirements for
stats\for most accurate control of greenhouses, and (2) estimating annual
" temperature, - heating costs for greenhouses. Also?
. : ‘included are some specific examples of
21, urnace and fan thermostat dif- , energy savingg possible by strict
ferential. Set fan thermostat at adherence to good general management
least 10 degrees above heater thermo- practices and good greenhouse mainte-
stat to prevéﬁt gimultaneous operation " nance procedures. '

and possible back draft., . ) " '
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" SAVING ENERGY IN GREENHOUSES

EXAMPLE OF FUEL SAVINGS FOR DOUBLE-
LAYER PLASTIC GREENHOUSE (4) o

.

\&

"+ For structural performance, economy of

'\' construction ‘and economy .in temperaturée

control, three greenhouses 24 x 60

(1 440 gquare feet) were eonstructed,

‘each supported by 3-inch-diameter

‘;steel posts.with wooden gutters on
top. House #1 (control) had an A~
frame roof of 2 x 6 inch wood raftets

- covered with a2 single layer of 4 mil
polyethylene film. House #2 was simi-
" lar except that it was covered with
two layers of film separated by 2-inch
wooden strips. House #3 without A- -
frame roof had wires strung across the .

- structure 10 feet apart and attached
at the bottom edges of the wooden gut-
ters. Two Jayers of, film were-
stretched over the support wires, the

< Yower layer tight and the upper slack,-

" % 50 that when-air was injected between

. the layers, the roof arched with a
‘maximum distance between the two films
of 30 inches a@ the roof's center.
Each greenhouse had a gas-fired heater,
Temperatures were held at 7OOF at
‘night and to a2 paximum of 80°F during
nh; day using exhaust fans and venti-
tators.

A e

[

¥

" Average daily fuel use Q the period

' is shown in table 8. House #2 used
40° gercent less .fuel, and House #3
used 42 percent less. A cost analysis
(table 9) indicates that house #3 cost
7 Percent less to construct -than house
#f1 and that house #2 was 6 percent
more expensive. oL .

-
A

. . . 3

L]

- greenhouse,’ if
natural gas is
‘priced at $1.20 per

N

$98.40 apnual sav-

ings with double-
. layer film for a

1,440 square foot

.

l 000 cubic feet

-

Calculatioﬁé: .

‘

-

*$234,29 x .42 “(percent fuel savings)
$98.40

]

49
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‘Table 8+-Fuel c‘onsumption for three‘plastic ;greenhouses for 17 weeks and fuel
savings for double-layered plastic 2 - €. -
- L] = b - r 0L :
. ' t * » ) . e 1
. . l ’ A K Average gas use per day "
. . ‘ JAverage minimurg Y 2/ - 3/
Week beginning +{ outside Temp., F - " 'House 1™ . House 2~ House 3 ~
- j ' _ ———=~m==~2--14000 cubic feet---—--v—=~--
Jan. 19 S A S 1.4 F 0.9 1.0 ey
dan. 26 : ~ ’ R P A v Ll . .1
Feb. 2 : 46 ) 2.1 © 1.5 1.3
. Feb. 9 47 " 1.9, . 1.3 - L2
Feb, 16 . 44 . ! 2.1 1.4 1.4 *.
Feb., 23 49 - . 1.8 1.1, -~ 1.1 BN
Mar, 2 46 ! h R 2.1 ' 1.3 1:4
_ Har. 9 48 T T 1.4 . 1.0 1.0 % .
Ha? 16 ' 52 = 1.4 . .8 ‘e .9 .
Mar., 23 X 52 ' ) ’ 1.2 . L7 a4 .8 Ny
Mar, 30 51 ' 1.7 1.0 9 .
Apr. 6. 48 1.9 _4 .9 . - ¥
Apr. 13 ) 48 .5 . .9 . 8
Apr. 26 50 . - k.7 1.0 ° « Sy -
Apr, 27 . © o+ 54 ) 1.3/ . T .6
May 4 Sé . —y 1.2 : Y A a5 -
. May 11 . E ﬂ 1 s .8 .3
Average s0 .7 7 , ' Ly 2 : % .
Percentage . \ . oy . .t ; *
) fuel savings . .o, T . 40 - 42
T ‘ S B A
‘e . ) . - i - s ] . s -
Table.9--Construction cost comparisops fdr three ‘sreenhouses .
: L. B ) Y =
Item . House 1 P ¢  Hopgse 2 f o H0u5{3 -
. - e e L A Y T
. ,) = = '
Building materials 858.32 ~ e . R 663
Plastic film 41.50, , %7~ 83.00.
. Labor 185.50 o 230.58 L - S./zos
"Equipment, heaters, : ‘ . - o W )
fans, gtc. - 968.60 ° o ' 60 . 968.60 .
Pole blower (in— ' ! AER ¢
flation) Lo L. +* 11.00
“Tdtal cost ~’ | 1,873.92; 86+ 1A% :é;i ,751.00, " .
. ; .-
e ‘ B f\«,_ '.:_.'..-._e,
1y Single layer - - \l v, ’ N . o
2/ Double layer 2-inch_dead &dr space -, ';g: ., . K
_I}_/ Double layer with forced ai/ separatioh Coes L . )
. * © %y . . )
o L - A ) .5{\3?;; v o '
42 N - Lo _ﬂ;‘:"-'-{‘ r.. . : LI *
\ LA ol R - \t ’:.2%;‘( - .,, - . ’ - -~
- - I | . 0 B ' .
] % "" . \' - . .' . ~
R —
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- EXAMPLE OF EFFECTS OF TYPES OF FUEL -
AND CONDITION OF EQUIPMENT ON HEATING
COSTS o ER

.‘.;: N e e : Lt . F
—— . A typieal greenhouse heating systenm
may Have dirty flues.and an ineffi~-
_cient boller. With, adequate mainte-
nance. and’ adjugtments, nearly ‘all.

- heating systems will.operate ?ofe

~ [~ efficiently.- -

.inkreasing heating

$1,860 estimated
annual savings by

lciency from

Exaﬁple:

65 to 80 péi&gnt
in an oil-heated

. 19,200 square
fqo; greenhouse

= A

An opportunity to save

$1,860 annually in fuel cost was dis-
covered in an Ohio greenhouse heating
plant when a flue gas analysis was

run.

The analysis shpwed insufficiefit

air entering the burrer and a dirty

stack.

After cleaning the boiler and

stack and—=mdjusting air inflow, oil

‘ use was reduced by 1% gallons an hour
' . _ on a typical cold ‘day. For 3,875
’ -hours of heating per year this amounts

. ' . a

: | | - .- - to 5812.5 gallons of

year or $1,860.

. . ’ -
Table 10~--Estimsted heating costa of typical greenhouse at vari‘ous efficlencles

fuel saved per

. .
. - ¥ N . - E
{ Cost per 100.000 Bty .
Fuel - Unit costa, 1003 -efflciency ’ N -
. ) " {thépretical ) .Clean,‘eft’lcient boiler Typical greenhouse
* . . "= Cents-
¢ . .
o1} Ho. 2 - 32 cents/gal . 22,8 27.4 (80% efficiency) + "30.8 (65% efficiency)
140.000 Btu!sal , -, .
oll g M 34 centslgal 22.6 27,1 (80% efflelency) 30.5 (65% efflciency)
v*i.150,000 B?(gal . v . . ’
. Gae , 12 conts/therm 1/ 12.0 14,4 (80% efficlency) 15,6 (70% efficiency)
1 therm =.100,000 By .. ] . :
Coal = hard ) $50/ton 19 24.7 (10X efflclenty) 28.5 (50t efficiency)
Pittaburgh anthraclte bof B . *
13,000 Beu/1b . e -
« £pall- soft $35/ton . 15 19,5 {70y efficlency) 22.5 (50% effleiency).
1llinois - R - s
11.400 Bru/lb -
- Propane = large uger 30 centifgal 35.3 42.4 (ao%fcdency) 45.5 (70% eifleiency)
- * «= B5.000 Brufgal . . v ; :

" 1} Cost {e pér 100,000 Btu.

Source:s’ The Plorists’ Revieu. Oct. 16. 1975, p., 26,
- --Slaushl:el:y Schaffer and Associates. Horl:hbrook 111,

.
- -

(€ .
ERIC ° - . 2 .
}‘Hgiﬁﬁﬂ ' , o N

e

Oné therm equals 100, 000 Btu and also equals 100 cubic feet of gas.
sold per 1,000 cuble feet, the 12 cents-per-l%:ubic-faet rate would Yecome $1,20 per 1.000 cubjic feat..

Sy -

e

Where 3&%213

Taken Erom Grower Talks. August .1975. by Paul Slaughter,
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SAVING ENERGY IN GREENHOUSES -

3 - -
»

-

EXAHPLE OF FUEL SAVINGS BY SCREENING
AT NIGHT

- . ! + & .

L

Photoperiod materials cap be pulled

- for night insulation with a possible
fuel savings of as much as. 40 percent.
Recent research studies (1975) at

. Pennsylvania State University, as re-
" . ported.by Dr. John W. White, showed a

possible maximum of 62 percent savings
in heat loss with tle use of an alu-
‘minized nylon cloth pulled eave to
eave on a clear night. "Part of this
sgving was due to reduced convective

"heat losses, but part was also due to

‘reduced conductive-radiative heat

logses. Many fabrics are being eval-

s uated in a continuation of this

‘e

4,000 square foot -

Interior Percent reduction
screening - in heat use
. e , »

Control~no screen 0.0
Foylon eave to ' .
"eave 1/ 61.7 .~
Al/Blac-eave to

" ridge 2/ - 38.8
Foylon eave to

.nylon cloth and.aluminum foil is manu- .

-

gtéenhouée nor-

madMy using $1,500°

worth of. fuel
i

$930 annual net
gsavings by screen-
ing at night in

L4

»
Calculations: -

$1 500 x .62 (percent savings) = $930
savings

Table ll--Reduction in electrical heat

uge on a clear night with various
interior screening systems

+

ridge i 52.9

1/ Foylon, a hybrid fabric blending
factured ‘by Duracote Corp., 350 North :
Diamond Street,_Rarenna OH. -,

2/ To simplify information, trade ‘
names of products have been used. No
endorsement of named proéucts is in-
tended nor is criticism implied of- \
similay products not mentioned.

& -

See~ (14).

1

Source:
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*-SAVING ENERGY IN GREENHOUSES
. EXAMPLE OF THE RELATIONSHIP OF THE . . .- . . .
PRICE OF FUEL AND COST OF HEAY . . - . L
L] lb M " ’
L ]
—T’:‘ . & & +
* ‘ © ‘ Al .
mgle. If you presently pay 20 . . - - .
qgnts per gallon faor No. 2 fuel oil,¢ . s .
“" you can pay: 2134 cents per gallon - % T .
for-No. 6 C bunker o0il, 13,1 cents per » . e .
““gallon "for liquid propane, $1.19 per. i . - . !
1,000 cubic feet for natural gaa, : o
33.32‘per ton for coal-~and the cogt - . ,
- . o +
of:\ your heat willJbe the same. . & .
.o ' o .
N - .
-, - CE—
Table 12--Relationship between ptice of fuel and vpat of heat . / T,
L s
L ~
Btu of Heat .ptoduced Fuel oil Na. 2 Buni;er efl No. 6 C , Liquid ptopane Natural gas ' Coal .
by one cent~uf fuel {cents/gal) Il-cem:slsal) . (cents/gal} ~ (3/1,000 fv ) (§/ton)

* Bu _ e . Cents . ] Dollars
11,200 15- 16.1 9.8 $ .89 § $25.00
10,500 - - 16 . 17.1 10.5 .95 - 26.67
9,882 -4 : 17 18.2 11.1 1.5 . 28.33
9,333 N T 15.3 , 1.8 1.07 30.00°
8,842 v 19 20.4 . 12.4 - Ll 31.68
8,400 . , 20 2114 . 13.1 1.19 33.32

L° 8000 21 22.5 . 13.8 1.25 35.00
U 1,636 - 22 23,5 Li.& 1.31 - 36.38
- 1,304 L) 2.6 15.1 ©L.37 —38. 3
* 1,000 24 25.7 : 15.7 * 1.43 4084
6,702 25 26.8 16.4 1.49 - 41.67
6,662 . 26 1.9 ~ 1L& 1.55 &3. 40 °
6,222 27 28.9 ) 17.7 ¢ 1.61 45,00 |
. . 6,000 . 28 ‘ 30.0 . 18,4 .67 46.76~
5,793 . 29 " M) Y . lgI.O EndUR 1 | 48,33
. 5600 - , 30 32.2 '19.7 1.} . 50.12
ll Any prlce below thoae shown will result fn a savings, and .any highet p:‘ice wll!. '-’ ‘
. tesult in g loas if the slternativa fuels were used. . o
: a . L
] . - .
. . . . - . >
Soyrve: John W. White, Professor of Floticultute, Pennsylvania State [niversity, . L 3
Univeraity Park, Pennsylvania. . . ' "
. " * b o
g‘ : - . aat . ~ e -
. “ . . . - .o x
: » . . 4
- -~ -
LY Y
- R o . . PR
ST 5 < - ’
. . ’ . . : 'S
. - "o + . . ‘ ' EEE *
‘; v . ‘ r T Z .
L .. . =
4 . ' . . -
- [ - ’ L3 53 : * - !
. . ) ) ' *
. ¥ . . - . . : ‘
\)' . - - - ! .
ERIC -+ . . | o L o s
- N . 4 ' . P . .
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" KEEPING RECORDS OF ENERGY USE

. by reading.your

P
. *
L

- *
To conserve energy, you should first
know how much electricity, gasoline,

_diesel, and other fuels you now use in

your vegetable operations. Some of
the Vegetable operations-which have
electrical usage (primarily those in-
volving packing, storage, and-frost’ .
protection) may be hooked up to the
same meter as .the farm residence. In

such Instances, an amount of electric @

usage should be~3ubttadted for that
qf the residence.

5

_Table 13 should hélp you estimate the

‘number .of kilowatt hours you use ii
y;nr residence. The amount of elec-
cal energy used 1in a typical home
for lighting and appliances is 400~
600 'kilowatt-hours per monfh. This
figure includes an electric range but
not electric wdteheaters. The
amount of e}ectricity required for the
water heater varies with fghily size,
compositiop, habits, “and temperature
of the water supply.
shower, 10 mifiutes,. requires about 7
kilowatt-hours of electricity to heat
_the wateyr used.) Also excluded from
the ‘above figure are kilowatt-hour es-

. timates for heating and aixggcondition-

ing.. 0il or. gas furnaces require
approxipately 0.64kilowatt-hour of
electricity for the fan, etc., for
each gallon of fuel burned. If your
. house 1is heated electricgaglly, you al-
ready know how. that;’hcreases your : -
electricity use. T

,The following set of recordkeeping
“chiarts should help you in determining
your electricity and fuel use for each
vegetable production task. You will

" then be able to identify those parts’,
‘of. your operation whéere you can save..
the most energy and money.

Much of the monthly energy use infor-
mation for your.farm can be obtained
\Eiectric gas - (prdpane
or naturel gas), and gasoline or ’
diesel fuel meters each month and sub-
tracting the reading for the previous
months 1f you don't have a gas,

,.KC'G ., . B : ‘_,.

, gasoline each task requires).
(One long hot / - :*° v R

gasoljne or diesel fuel méter, you can

use the amounts of energy purchased as

shown-on your gas, gasoline and diesel
fuel bflls. Although these may not be
on. & monthly basis, they should still
provide a basis for estimating mﬁnthly
and annual energy use.

Energy usg recerdet I has & column in
which You can enter the date of pur-
chase or the date your fuel supplier
read the meter. Gasoline or diesel
fuel use also can be tecorded as you-
use it in your vehicles, -tractors, or
engines. You way already have this
data recorded for your gas tax\xsfund
claim. . .

Energy use recorder I1 should help Yous
in recording hours you use various(:hﬂ
electrical -equipment each month. It
also.can be used for ‘logging monthly
fuel usé (thé¢ number of gallons of

LY

‘# " J'“
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Sinee‘farmera ma\y have t:heir household including the following tsble go the’

y When using, thege fisures for projections, such fac\B'fE as the size of the specitic appiiance,

the gepgraphic area of use, and individual usage should be considered. .
"2/ Based on 13000 hours of operation per year. This figure will vary widely dependihg on. area and

specific size of upit. You. can approximate the energy used in air conditioning by multlplying rons
o‘f c@pacity (12, 004 Btu = 1 ton) times_hours used, This uill approximate kWh of electricity consumed..
Source! Electric Energy Association, 90 Park Ave., New York, N.Y. 10016 2 T el *
’ "{I - - : [y
' . N &;‘_ .
1 N ”-w
- ” ’ ~ 55 . Lg ) - .
\)4 ] ., - - . . . - . B i z‘?
ERIC . - - | e
TR e i . ) . | .

. electricity on the same meter as the . readermay estimate theflectr:tc pover
elgctricity used in farming, we are * used in the home. .
v - -, N “ . .
- v . <.
' .-ZTabl:e 13-~Annual 'Znergy regyirements of*electricity by household .appliances L .
- . - ~ 1
S L e Est. kWh consumed . Bst, kwh?comggmd
FOOD PRF£§MTION \ annual ty » COMFORT CONDITIONEING annuarly
l® S , - K - -
« Blender" “ * 15 LT * Alr cleaner 216 - -
Brpiler . ' . 100 ) » Alr®conditioner (room) . g60 2/
%vins knife . - r.8 Bed covering ’ 147
offde maker 4 106 Dehumidifier " 397
Debp fryer ' ' B3 Fan (attic), - 291 '
s. Dishwasher 363 Fan {circulating) 43 .
. Egg cooker / 14 Fan (rollaway) 138 *
. Fiying pan - 186 . Fan (window) 170
Hot plate ' . 90 Heater (portable) ' - 176
. Mixer g - R & Heating pad . : 10
. Oven, microwave {only) . 190 > Humidifier ' % 163
. .. Range . . : . .
with -oven < © 1,175 HOME ENTERTALMMENT .
with self-cleaning oven ' 1,205 ) ]
Roaster . . - 205 Radio . : < B6 s
- Sandwich grill- . 33 - . Radio/record player > 109 .
Toaster L .39 Television ™ . !
Trash compfctdr . 50 - black and white ¢ .
Waffle irok s 2, tube type : 350
Waste disposer ) 30 N - solid state 120
o . T ‘colox i
mon PRESERVATION tube type ;66D A
., solid state 440
Freezer (15 fud) 3 "1,195 . : =
FreeZer (frostless 15 ft”), - 1,761 HOUSEWARES
_Refrigerator (12 ft3) {/ R > — et -
Refrigerator (frostléss fc”) 1,217 Clock .17
Refrigerator{l-‘reezer : Flogr -polisher . %5 .-
a (Lo fr3), 1,137 . Sewing machine 1 -
Frostless 14 fr%) - 1,829 * Vacuim cleanef - - 46
Ry .. R EECIE
. -
€lothes dryer : ’ v 993 o ) .
lron (hand)} -1 . . ,
Washing machine (automatic) 1 . . - '
"\ Washing machine (nonautomatic) 6 . . " -
Vater hea’ﬁgr . . 7 4,Bl1 . e . ; .
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For example, in plowing,’ an 80-horse- °

)Wer crawler tractor pulling a 5-16"

ope-way ifold board plowywill use 5,363
gallons of diesel fuel per hour or 2.2
gallons per acre (table lﬁ) 'Tt, would

‘- . '(‘\- x
- . . - . . +

L] -[d
Tgble l4-vEatimaced energy required for varLQLus vegetable farm t;sks -, ) .

- N - ~ ¥ -

-

take 44 gallons of diesel to plow{a
20-acre field with the above. equipment -
(2.2.gallons- per acre times 20 acres:

.

-equals’ﬁ4 gallons' of diesel fuel).

4 - - . N Gasollne ' . Dlesel el
Tatk $ize of ipplement $ize of tractor Gallons’ per acre| Gallons per hour [« Gallons per acre | Gallons per hour
] L - N 1 -
. ‘Plow * | 5-16%%4m014 board &0 hp” 2,697 - . b.578 ’ 2.200 5.363
Biak « 114% offsec 80 hp ’ 1.512 + 6.578 [ 1.233 w 5,363
I:anA/ 10" = 40! 65 hp 1.638 5.284 1.210 3.905 .
Harrow, | 20° 5 spike 65 hp- 1.056 5,286 ° .78l 3.905
Plia | 6=row 30" row 45 hp 1.528 . 3.821 . 1.042 2.606
Culplvate | 6=row 30" row 45 hp 764 v B2 521 2.606
Haryesgers: .5 t
Potato 2-Tow B5 hp - 5.028 5,286 . L3 3.905
. auxiifary mocor . 30 hp -~ 2,284 2.405 - -
. To'n?co self prop. l=-tow * — 10,585 3,750 . - .. -
= [ ha . * '
- -“ ’
L] * -
< ¥ ra

¥

-, .

Energy use recorder III :is to' assist
¥ou in estimating the number of kilo-. i
watt hours that.you use in your vege-
table operation. The conversion fac-
tors’ needed can be obtained fromp’
table 15.  The sqhedule should be used
as follims. o

.
~

1., Pirst, enter the horsepower‘pf the
motor for each ‘plece of electrical
.equipmert used (for example, 5 hp).

2; Next, select the correct conver—

‘sion facdtor for the size motor from

table.l5 (for example, '6.440 kilowatts
are required per hour of uge for -]
S5~hp motor)

Enter the hours of use per unit of

-
. -

3.

'time (for example, 40 hours per month),

5.

b.- Hult;l. nd 3 to get your usage
per unit of{ time (for example, 6.440 x°
40 = 257.6 kilowatt hours of ugage per
'mgntb}. . S0

Add the amount used by each ﬁkéggw
or piece of equipment per unit of time

‘to get your total electrical usage

ig .

(this could be 500 t6-1,000 kilh below =

; the amount of your monthly bill because
the bill usually includes your resi-
dential use too).

' Energy use chart IV may’be helpful for
- egtimating your gasoline uysage by task _

performed: It could be used in com~
junction with your records on refuel~
ing to develop data, for energy use
recorder II. The number of gallons of
fuel, used by each vehicle and each
task is valuable information. for detey~
mining which-.ones are more efficient“
Although keeping energy usé records
.takes time, the savings you cpuld W
realize'f_rom récognizing problem areas’

-should save you enough energy dollars
. to pay you for your trouble.

It will"
also help you in evaluating your equip-
ment and present operation. ~If you

‘saye Jjust one kilowatt hour per day,
you will save $14.60 pexr yeatr (at

$0.04 per kWh), not bag for_ the
recordkeeping involved. %%u can save
energy and mongy .by knowipg how and
where you use the energy you purchage.

56 . ©
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: ﬁqgr&y‘Usg~-kecbrder 1 .

" Date

-

-, Blectricity
(kWh hr)

Gasoline
(gal)

Fuel oil
(gal)

LP gas
(gai)

Nat. ga
&1,000 fr

%

. $ -~

Mo

, January.

February

June

July

August 4

.- September_-

. "_A\..“

§

OQto!}r

ar

November

a

December

ERIC

Full Tt Provided by ERIC.
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. Energy Use--Recorder II © ' . v oLe - .
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_.. . : . Average amdunt used per month 1/ ) Total for =
Type of equipment | Jan. Feb. Mar. Apr. May .| June. | July Aug. '| Sept. Get. Nov.:| Dee. | ‘*year
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Energy Use~~Recorder IV, ) '/___, S -
. . L]
Tractor or Fuel used in'per-
Task performed Date- engine used //'ﬂiurs used forming task
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Table 15--Kilowatts required to develop one horsepower with electric motors of
. various B8izes for single and three-phase electric*service 1y %

- . ) . Kilowatts required per hour of use
Horsepower rating of With single-phase - With three-~phasge’
the electric motor service ) : service 3/
P ¥ S S 66T \ ) -
1/3 D828 S -
1/2 1127 - 762
3/4 : 1.587 . ‘ 1.067
1 ‘ ’ 1.840 - 1.334
1-1/2 T . 2.300 1.905 - .
2 ) 2.720 - 2.476
, 3 - 3.909 . s 3.531
5 o 6. 440 v *5.715,
7-1/2, * 9.203 © 8.376
10 “ 11.500 . 10.2990
o o S -~ ' 19.640
1/ Adopted from Farrell, (7), p. 53 ' "

2! For motors with-normal torque and speed characteristics These are full 1oad ratings that
1gn0re the powed factor; {(which.lowers the kilowatts required per-hour of use) plus start-up
current demand and other factors which increase 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 actual name-plate data. . . .

3/ Where three-phase service'is available. . o
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BTU ACCOUNTINS | - ~ energy use where more than one type
. o ~ ) of fuel is involved. For example, if”
- The producer_asgeconvert the quantities , one used 4,000 gallons of propane,
of different types of fuel used -on his 500 gallons of regular gasoline, and
farm to a common measure, the Btu of 25,000 kilowatt hours of electricity
enkrgy used with the aid of the con= last year, the total energy usg in Btu
version factors in the tabulaction ©o. would be 515.3 million Beu, ?ﬁe
below. The producer may find this .calculations follow: - N
meagure useful when camparing cotal ' ’ .
energy use from year to year or month : . .
td month or when comparing alternative
equipment or practiges in terms of .
’ ) H . " ) .o L]
4,000 gallons-propane x 92,000 Btu/gal : * = 368,000,000 .
" 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 : 515,300,000

L}

+ .
L *

- . . - -t

Btu Converi}bn‘ﬁactofg

Gasoline (regular) 6.12 1b/gal 124,000 Beu/gil-

 Diesel fuel (no. 2) . v'7.07 1b/gal * 140,000 Btu/gal
Propane ! 4,25 1b/gal’ : '° 92,000 Btu/gal .
Natural gas. . ’ ' . 1,067.5 Bru/gal
Natural gas . - 7 100,000 Btu/therm
Fuel oil (no. 2) oot _ 7.2 1lb/gal 138,500 Btu/gal
: Coal (anthracite) ‘25,894,000 Btu/ton’

- Coal (high~volatile bituminous) = . ° 23,734,000 Btu/con
Coal {(lignite) ’ ' ' 13,894,000 Btu/ton ,
Electricity L . ’ 3,412 Bru/kwh

) - :
i N ’ . )
A
- (
) Sources: Environmental Engineering
Analysis and Practice, Bﬁrgess H.
M ) Jennings, International Textbook Com-
' R pany, Scranton, PA, 1970 and Tractors -
and Their Power Units, by Barger,
. Liljedahl, Carleton and McKibbon, 2nd
ed.,’Wiley and Sons,-N.Y., 1963.
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