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THE ECONOMICS OF FARM DRYING AND STORAGE SYSTEMS IN OHIN

Roger W. Smith and E. Dean Baldwin®™

Introduction

Rapid changés in the production and marketing of corn are affecting
many Ohio farmers. Some of these Having the gréatest economic implications
to farmers, as well as to machinery manufacturers and grain marketing
firms, are the changes requiring new investments in farm drying and storagé
equipment. vSince the acquisi;ions'of conditioning and étorage‘eqﬁipmént :
by individual farms represent long—-term specialized investments, the
decision to farm dry and storé corn depends upon the careful-assessmeht'
of many factors, dne of which is the cost of.uwning and operating the
farm equipment.

Past research at Ohio and Illinois reported fixed and variable
costs for an on-farm batch-in-bin dryer and storage system for selected
production and moisture levels. (5,6) Because of inflation and tﬁe in-
troduction of different on-farm drying systems, these cost data are rapidly

becoming obsolete and are of Iimited use in the decision-making process. -

OBJECTIVES
The general objective is to define and report the methods for calcu-
lating current on-farm drying and storage costs for selected sets of

conditioning and storage systems. Specifically, the goals are:

*Former Research Associate and Assistant Professor, respectively, in the
Department of Agricultural Economics and Rural Sociology, The Ohio State
University. ‘
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1. To describe the different types of on-farm drying and storage
systems that are available to Ohio farmers.

2. To identify the components and respective purchase price for
each drying and storage method.

3. To determine fixed and variable cost for the selected drying
and storage methods for three different levels of corn production.

4, To report the assumptions, methods, formulas, and required cal-

| culations in order that all cost data may be revised by the
producer as the need arises.

5. To compare and contrast the cost data among the five different

conditioning and storage systems.

DRYING SYSTEMS

Farmers in Ohio are predominately using five different types of drying
and stofage syétems. The first requires natural air drying and crib
storage of ear corn. Since high moisture corn is also field shelled, the
remaining four systems are designed to artificially dry shelled corn'by
either a continuous flow process, automatic batch, batéh+in—bin,,or by é'
low-temperature method. It is assumed that artificially dried shelled
corn is stofed iﬁ steel bins.

Although only 20 percent of the corn supply is harvested in ear form,
the corn crib continues to provide a vigble alternative drying and storage
method for many Ohio farmers.k In addition, some elevator firms pay a temn
to fifteen cent premiuﬁ to obtain ear corn. Because of these economic

factors, the cost and components of a wire constructed crib with a cofrugated
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roof are reported in this study.

The four artificial drying and stbrage systems are differentiated By
dryer type and by method of drying. The first two systems, the conﬁinuous
flow and the automatic batch, have very similar characteristics. The
"continuous fléw" dryér perpetually moves wet and dry grain into and out
of the drying chamber. Temperatures of 180° to 240° with per bushel air
 flow rates of 100 cubic feet/minute (CFM's) are normal for this dryer
" type. Manufactﬁrérs reCOmmend’this drying méthod for farms which annualiy
harvest and dry at least 20,000 bushels of grain. (3) The "automatic
batch' perpetually feeds "batches“ of grain into and puﬁ of the drying
chamber. Since large batches of grain are rapidly moved through the drying
systém, these dryers also have rélative large dr?ing capacities. (3)
Temperatures of 150° to 250°F are normal for'this dryer type with air
flows ranging from 40 to 100 CFM's per bushel of grain.

The ''batch-in-bin" artificial drying system dries one batch of grain
in a 16-21 hour period. The bushels of grain dried in each batch usﬁally
equal the voluﬁe of corn harvested daily. Manufacturers recommend this
‘drying system to farmé which harvest and dfy a maximum of 70,000 bushels
of grain annually.,(Bj ‘Temperatures range from 100° to 130° F with air -
flows of 15-30 CFM's per‘bushel. Since the grain is not continuously
moving through thé‘drying chamber, eaéh batch of grain dries_unevenly
throughout the batch. Previous research indicatgd that the moisture content

at the bottom of the tank ranges from 5-8 percentage points lower

than at the top of the tank. (3) To prevent spoilage due to the variation
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in the moisture levels for each batch of grain, this drying process must
be carefully managed.

The low temperature drying method is relatively new and is not
widely used in Ohio. The low temperature dryer functions as a batch-in-
bin drying system, but the hot air temperature exceeds the ambient outside
air temperature by only a few degrees. The air flow requirement for this
system is also relatively low ranging from 1-3 CFM's'per bushel. Since
drying temperatures and the CFM's are relatively low, batches of grain are
dried over a 25-50 day period. To assure proper drying and to prevent
spoilage, cern with moisture levels above 267 should not be dried in this
system.

COSTS FOR FIVE DIFFERENT CONDITIONING ANﬁ STORAGE
SYSTEMS AND THREE DIFFERENT PRODUCTION LEVELS

Average Fixed Costs

The components and respective 1974 prices for the five conditioning
and storage systems are reported in Appendix A and in Appendix Tables 1-5.
Since the total fixed cost data (Appendix Tables 6-20) are derived from
the drying and storage equipment pricés, the producer must carefully gather
the appropriate price data to accurately estimate the fixed cost. The
average fixed cost data reported in Table 1 and in Appendix Tables 6-20
are the total fixed cost divided by the respective production levels.
Although additionai equipment is specified by the dealer for increased
levels of production, the average fixed cost of drying and storage declines

as grain volumes increased from the 20,000 to 60,000 bushel level.
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The average fixed cost for storage increases as volumes increase
from 20,000 buéhels to AO,OOOIBushels for the continuous-flow and automatic
‘batch systems,:Table 1 and Appendix Tables 6-11. 1In each of»thgse cases,
the increase is due to the éddition of a grain»elevator leg to the system's
component 1ist.: Since additional major investments are not required. to
store mofe'gréin, the average fixed storage cost declines as volumes ipdrease .
from 40,000 to 60,000 bushels. As grain volumes increase from 40,000 to
60,000 bushels, the batch-in-bin And low temperature drying units exhibit
increasing average fixed storage coéts, Table 1 and Appendix Tables 12-17.v
These cost averages increase because the additional sﬁorage volumes requiré
the selection of stronger, more expensivé, bins or added reinforcement in
the existing lower qgality,bins;

Average fixed cost of drying decreases as production volumes increase
becaﬁse the existing drying equipment is used more intensely. For the
continuous flow, automatic batch, and low temperature drying units, the

' decreasing'average'fixed costs of drying, tend to offset the increases in'
average fixed costs of storage with a net result of an overall decrease
in average total fixed cost, Table 1 and Appendix Tables 6- 11, 15-17.

The average fixed cost rétio for the crib system declines as production

levels are increased, Table 1 and Appendix Tables '18-20.

Average Variable Costs
The assumptiohs, formulas, and calculations underlying total variable
costs are reported in Appendices A and B. The average variable cost,

the per bushel variable cost of drying and storiﬁg&grain, is determined
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by dividing the total variable cost by the respective production levels.
As reported in Table 1 and Appendix Tables 6-20, the average variable
cost decreases as production volumes increase. The resuiting inverse
relationship occurs because'tﬁe larger grain producers can more efficiently
use the drying and storage equipment. Specifically;‘costs related to
rodent control for grain in storage tend to reflect that larger volumes
of grain require less expense per bushel. This lower expense is attributed
to the fact that (1) extermination rates for rodent control depends upon
the number of bins to be treated rather than the amount of grain contained
in each bin, and (2) at larger grain volumes, fewer but larger bins are
utilized for storage purposes, resulting in a decrease in the average
variable cost. |

Another factor upon thch larger volumes have an impact on variable
cost is in the labor and management function. Many times the labor involved
both in drying and storage of grain tends to be more efficiently utilized
when greater volumes of grain are processed. Basically, this is due to
the fact that less time and effort are required for managing and working

with grain in proportion to the volumes of grain handled.

Average Total Costs for the Respective Conditioning and Storage Systems

The average total cost is the sum of average variable cost and average
fixed cost. For the continuous flow, automatic batch; low temperature, and
crib systems, the average total cost decreases as grain volumés increaseé,
Table 1 and Appendix Tables 6-20. Due to the variation. in the average fixed
cost for the batch-in-bin system, the average total cost at first decreases

and then increases as values increase from the 20,000 to 60,000 bushel levels.




Table 1. Average Fixed, Variable, and Total Costs for Five Conditioning and Storage Systems (Cents/Bu.)

20,000 Bushels 40,000 Bushels 60,000 Bushels

Dryer and Storage -
System Storage NDrying Sum Storage Drying. Sum Storaege Drying _Sum
Continuous Flow :
Ave. Fixed Costs 17.35 13.61  30.96 ) 18.60 7.68 15.29 15.29 6.38 21.67
Ave. Var. Costs 16.96 12,54 29.50 16.84 12.55 29.39 16.73 12.54 29.27
Ave. Costs 34.31 26.15 60.46 35.44 20,23 55.67 32.02 18.98 50.94
Automatic Batch
Ave. Flxed Costs 14.24 8.78 23.02 16.72 5.53 22,25 15,17 5.68 20.85 -
Ave. Var. Costs 17.07 12.31 29.38 ) 16.89 12.31 29.20 : 16.77 - 12.31 29.08
Ave. Costs 31.31 21.09 52.40 33.61 17.84 51.45 31.94 17.99 49.93 .
~d
Batch-in-Bin . i !
Ave. Fixed Costs _ 17.02 6.74 23.76 12.29 3.50 15.79 o 13.45 3.34 16.79
Ave. Var. Costs 17.42 11.57 28.99 17.02 11.57 28.59 16.91 11.42 28.33
Ave. Costs 34,44 18.31  52.75 29.31 15.07 44,38 30.36 14.76 45,12
Low Temperature .
Ave. Fixed Costs 11.46 9.72 21.18 11.23 8.27 19.50 ) 11.27 7.56 18.83
Ave. Var. Costs 18.90 16.62 35.52 18.83 16.60 35.43 ‘ 18.76 16.60 35.36
Ave. Costs . 30.36 26.34 56.70 30.06 24,87 54,93 30.03 24.16  54.19
Crib .
Ave. Fixed Costs 15.68 -0- 15.68 14.27 -0 14.27 14.28 -0~ 14.28
Ave. Var. Costs 17.30 ~0= 17.30 17.23 -0~ 17.23 17.16 -0~ 17.16

Ave. Costs 32.98 =0- 32.98 31.50 -0- 31.50 31.44 -0~ 31.44

vICorn‘ dried from 25.5% moisture level to 15.5% level.
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For the small producer handling 20,000 bushels of corn annually and
desiring artificial drying facilities, the least costly system would be
the automatic-batch facility. At this production level, the'énnual cost
is 52.40¢ per bushel,‘ The batch-in-bin facilities are the second,leastv
costly, at 52.75¢ per bushel;.low—temperature drying is the third least
costly at 56.70¢; and the continuous-flow facilities are the ﬁost costiy
of the four aﬁ 60.46¢ per bushel.

Of particular interest for producers desiring capacities of 40,000
bushels annually, the batch-in-bin system is the least costly at an
expense of 44.38¢ per bushel. Automatic—batch systems, as analyzed in this
study, are the second least costly at 51.45¢ per bushel; 1ow-temperéture
units are third with an expense of 54.93¢ per bushel; and continuous-flow
systems are the most costly at 55.67¢ per bushel. |

At the 60,000 bushels production level, this study indicates that the
batch-in-bin facility is once more the least expensive with a cost of 45.12¢
per bushel. The second least expensive system at this production level is
the automatic-batch facility at a cost of 49.93¢ per bushel; the third
least expensive is the continuous-flow system, and the most costly sySteﬁvv
is the low-temperature system.

For produders desiring natural drying and crib storage, the average
total costs are approximately 32.98¢, 31.50¢, and 31.44¢ for the 20,000
bushel, 40,000 bushel, and 60,000 bushel production levels, respectively.
Since wet corn is naturally air dried, costs for this conditioning and
storage method are relatively low when compared with the artificial drying
and storage systems. However, the appropriate decision to harvest and sell

ear or shelled corn cannot be made on the basis of these data alone.
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Additional costs associated with harvesting, trucking; and marketing

eared and shelled corn must also be considered.
CONCLUSIONS

‘The results from thisvstudy indicate that the batch—injbin dryér
system is the least costly artificial drying unit. Batchfin—bin systems
are able to process felatively large volumes of corn at ré;her modefate'-.
invesfment ievels. Sincé it is mofe difficult to maintéin correét
moisture leVeIS, more spoilage or overdrying may result than with the
more automated drying units. Hence, the cost advantage of this system
may be somewhat offset by the discounting process at the time the gfain
is sold. |

Continuous-flow systems provide producefs with the advantage of
greater grain drying accuracy. While these systems are much more easily
adapted to automatic control, thus reducing labor and management demands,
benefits from use of this system are possible only with‘highly intégrated
handling and control systems. Due td the relatively high éapital expendi-
tures, this facility is economical only for relatively large production
- levels.

The automatic-batch unit operates at a lower cost than the continuous-
flow systems for comparable capaéity. More management may be required in
checking initial and final corn moisture levels and making éppropriate"~
control corrections. Sophisticated handling equipment and wet-corn holding

capacity ahead of dryer are still required.

-~
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Low-temperature drying sxgtems allow less margin for error than
some other drying systems. Manaéement requirements may be‘greater”for
low-temperature systems as grain spoilage is a greater risk. These
systems are somewhat more costly than other systems included in this
study; however, higher quality grain can be produced through ufilization
of low-temperature drying methods. Producers may find the increésed value
of the high-quality product from low—tempetature systems to more than offset
the increased cost of its implementation.

Due to differences in farm characteristics and assumptions, these
data should not be used blindly. The prices of the various systems do
not represent average price data. These prices are based upon information
obtained from:five equipment dealers. For this reason, acquisition prices
may vary wideiy depending upon time of year, available brands, dealer locale,
or size of dealership. Furthermore, costs of operation may vary due to
differences in managerial expertise, in weather ahd drying conditions,
in regional fuel costs, and in type and age of the equipment. All cost

data can and should be altered by the user to meet,specifié needs.
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APPENDIX A

FIXED AND VARIABLE COSTS, ASSUMPTIONS, DEFINITIONS

The components and respective prices for the drying and storage
systems are collected by personally interviewing dealers from five retail
outlets located in central Ohio. The design of each conditioning ahd
storage unit is contingent upoh the expected volume and types of gréin
that are simultaneously dried and stored. These dealers thus agree to
design systems for farms which could annually produce 20,000 bushels of
corn, 40,000 bushels, and 60,000 bushels. Since each dealer also assumed
that more than one grain type may be simultaneously stored, the bin sizes
are smaller than required for storing only one type of grain. The required
components are defined and are reported in the Appendix Tables 1-5.

The prices reported in these tables include labor and installation
costs and reflect September 1, 1974 manufacturer's suggested retail
prices. Since these price data reflect the average price for all retail
outlets in Ohio, farmers are frequently able to bargain for discounts
ranging from 10-30 percent of the suggested retail price. The sizé of
the discount is contingent upon dealer's locale, supply and demand conditioﬁs
for a particular brand, services offered by the dealer, season of year,
and/or total sales volume of a particulér dealer. Prices paid by any one

farmer may vary from those reported in this table.

Total Fixed Costs
The survey data are used to determine the totsal fixed and variable

costs for the alternative drying and storage systems. Since the respective
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drying and storage units for each system perform é unique task, the fixed
and variable costs are sebatately determined for the dryiﬁg.and storage
functions. In addition, the cost data for the storage components are
further subdivided into perménent facilities (buildings) and operational

equipment.

1. ‘Depreciation

Fixed costS’are‘thése expenditures which'd¢ not change in magnitude
irrespective of the level of output. These costs are the sum of depreciation,
interest on borrowed money, taxes; repairs and maintenance, and equipment
insurance. Depreciation, which is an implicit cost, is the decline in
value of aséets due to wear and obsolesence. The‘depreéiation costs
presented in the Appendix Tables 6-20 assﬁmes zero salvage values and are
estimated by the straight line method. Based on past obsolesence rates,
the economic life value used in these calculations are: 12 years for all
bins and associated equipment, and 8 years for all other components iﬁ

the drying and storage systéms.

2. Insurance for Buildings and Equipment

Insuréhce represents a fixed explicit‘cost and is a contract guaranteeing
protection against losses from a contingent~event. A local insurance firm,
which insures central Ohio farm enterprises, suvplied the following rate
information. Although rates vary by type of dryer, by brand name, and by

farm characteristics, the annual rate most commonly quoted by this agent

to firms average .005¢ per dollar value of equipment. The ‘annual insurance

S e PR
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‘costs data are derived by multiplying the mid-value (price 6f'equipment

: 2) times the .005¢ rate, Appendix Tables 6-20.

3. Interest

AThe’interest cha:getis an explicit cost for compensation paid by a
borrower for the use of moﬁey. These funds are used to acquire drying
and storage equipment. The interest cost data are ;alculated by multiplying
the mid-value (price + 2) §£ the drying and storage'equipment'times a 10% -

interest fate, Appendix,'Tables 6-20.

‘4; Real Esﬁate Taxes

Real estate taxes are fixed explicit costs paid to the state for
ownership right§ on all immobile equipment includingabuildings. The
assessed value of the equipment in central Ohio is 357 of the market price
and thé average ﬁillage for the state 1is 40 mills per doilar of the
assessed value. (1) The real estate cost daté reported in Appendix
Tables 6-20 are dérived by multiplying the initial investment cdst of the
buildihg[comﬁoneﬁts‘times 352; The resulting prodﬁét,‘the~assessed value,;
is then muitiplied by 40 mills (.04¢). fhe-final product is the real

estate tax.

5.  Annual Repaifs and Maintenance

’Since‘secéndary repairs and replacement cost data are not readily
available, agricultufai engineers at the Ohio State University, estimated
these annﬁal costs. Based oﬁ average management and maintenance practiees,

the annual repair rates for the low temperature and batch-in-bin dryers,
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continuous flow and automatic batch dryers, and the corn crib system are
estimated at 1.57%, 2.5%, and 1%. respectively., of the initial purchased
value. The repair and cost data in Appendix Tables 6-20 are derived by

multiplying the respective percentage times the initial purchase price.

6. Total Fixed Costs

The total fixed cost data are the sum of depreciation, insurance,
interest, taxes, ;pnual repairs, and mqintenance costs minus the
investment tax credit, Appendix Tables 6-20. A tax credit is a deduction
for personal property with a useful minimum life of seven years. A tax
credit is legally deductible for the year in which the property is placed
into service or for the year in which the depreciation of therproperty
begins. During 1974, the legal value of the deduction is 77 of the total
purchase value. For 1975 and 1976 only, the legal deduction will be 10%
of the purchase price. Since all data presented in the Appendix Tables
represents 1974 trends, the reported total tax credit data are derived
by multiplying the 1974 purchase price times the 7%. The annual tax credit
is derived‘by dividing these products by the economic life of the equipment,

Appendix Tables 6-20.

Total Variable Costs
Total variable or operating costs are a functiﬁn of production and
increase (decrease) in magnitude as produc;ion increases (decreases). These
costs include expenditures on grain insurance, rodent control, forfeited
interest, drying and aeration, excess drying loss, labor and management,

risk (grade loss), andthysical loss of grain. Since the variable cost data
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in Appendix Tables 6-20 represent costs per bushel, all recorded results

are averaged variable costs.

1. 1Insurance on Grain or Risk Equivalent

These expenditures secure a contract guaranteeing the value of grain
against loss from fire or wind damage. If the producer does not acquire
an insurance contract, these costs are considered as inputed risk expenditures.
Although the rates vary by farm characteristics, type, and brand of structure,‘
a central Ohio insurance company quoted‘an average rate of 18¢ per one-hundred
dollar value of grain for a seven-month storage period. For the life of
the conditioning and storage equipment, corn prices are assumed to range from
$2.50 per bushel to $3.50. The total insurance premiums-reported in Appendix
Tables 6-20 are derived by multiplying the insurance rate (.18 dollars)

times $3.00 per bushel times the total bushel in storage.

2. Rodent Control

These cost data include monthly visits by local exterminators who
inspect and apply pesticides to prevent grain damage by rodents and insects.
The seven-month storage period service rate is .05¢ per bushel, .04¢, and
.03¢, respectively, for the 20,000 bushel, 40,000 bushel, and 60,000

bushel production levels.

3. Porfeited Interest
Since the grain is not sold at harvest, funds, which could be used to
earn interest from alternative investments, are tied to the stored corn

supply. This cost is not unique to the farm storage operation. It is
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paid by farmers who store at commercial elevators and is over and above
the storage charge. In this example, the forfeited interest cost data

are based on a seven—month»investment‘pgriod, $3.00 per bushel corn, and
an average interest payment of 7.5%. This_forfeitéd interestvrate is a

December 1974 premium which could héve been earned on U.S. treasury bills.

4. Drying, Aeration, and Excess Drying Loss

The drying and aeration‘data are derived from engineering tables and
‘formulas. Alllassumptions and calculations are presented in AppéndikAB.
Ptop3ne gas is used for drying grain in thé confinuous flow dryer,
the automatic‘batch, and the batch-in-bin. The estimated cost for the‘
propane gas is 35¢ per gallon. Electricity for aeration and heating is
priced at $1.85 for the first 20 kilowatt hours.and‘$.0365 for each
kilowatt hour thereafter.

Since the drying process is very complex, many farm producers overdry
grain to prévent spoilage. Research resﬁlts suggest that many farm producers
dry grain to 13.5% rather th#n to the 15.5% levél. (2, p.51) Because
overdrying increases shrinkage and reduces the weight afva‘bushel_of cofn,
gxceés drying costs ére incurred by the farm firms. The assﬁﬁptions,

', methods; and calculatiohs for these costs are also §resented in-Appendix

- Ba.

5. Labor and Management
The labor and management costs associated with the drying and storage
functions are présented in the Appendix‘Tables 6-20. These costs are -

calculated based on the rate of $3.00 per man-hour of labor multipliedbbybv"
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the estimated minimum ndmber of hours reqﬁired to operate aﬁd‘manage

ﬁhe respective drying and storage systems. The assumptions and methods

for deriving thé required number of hours are presented in Appendix B.

The labor costs associated with all trucking activities are mot included in

these calculations.

6. Risk Cost (Grade qus)

‘Because grain is a living organism, corn quality deteribratés‘during
the storage period. Inappropriate drying, stofage, and/or aeration
techniques also inhibit the storability of this grain. Sinee farm pfoducers v
do‘not continually buy, sell, énd blend grain, it is impossible to maintain
a constant grade of grain over an extended storage period. It is assumed
that #2 grade grain is stored and #3 grade corn is sold from storage.
Minimum test'weights of #2 and #3 grade corn are used to evaluate these
costs. Based on U.S.D.A. grading system, the minimum allowable test weight
per bushel of #2 corn is 54 pounds while the minimum allowable test weight

for #3 corn is 52 pounds. Since thé‘fwo pound difference is discounted
at the rate ofv1/2 cent for each 1/2‘pdund under the 54 pound‘miniﬁum,

the total discount cost is 2 cents per bushel.

7. Loss of Grain

These cost data represent the physicai loss of grain (dust) resulting
from the haﬁdling functions. Since these iosses cannot be determined from
existing primary or secondary data, those'daﬁa are derived from minary

publications (4) and represent estimated costs.




#ins
Oryer
Wetbin
Aeration

Aunars

Concrete

Labor
Wiring

Freight

Appendix Table 1. Components and 1974 Prices For Three Continuous Flow Drying and

20,000 Bushels

bescrintion rice
2-10,000 Bu. s 3,732
1
175 Bu./hr 10,102
1790 Su. ' 1,884
2142 U, 400
Unloading
7-6 tuve & auger ©1,240
in filler

*IN 2,370
Uryer lnloaver 1,200
@ethin Unloading 724
Bins-18 yds. @ ann
wetbin Pad-4 yds. 100
- bryer Pad-5.yds. 125
Reinforcemont-incl. plastic 540
Total ' 2,820
1,200

650
RazzsREs

$ 33,993

10% mofsture removal

2

Lahor chargée excludes wiring; wiring charae includes wiring labor.

Bins

Dryver
Wetbin
Aeration

Auqers

tlevator Leq
Framing Steel

Concrete

2
Labor

Wiring

Freight

40,000 Bushels

Description Price
2-15,000 Bu. $ 12,2712 .
1-10,000 Bu. 4,866
1
240 Bu./hr. 18,451
1700 Bu. . 1,884
3--1/2 HP. 600
ynloadinq
36" tube & auqer 1,869
72'---1509 Bu./hr. . 8,700
incl. pipes, quys, pit screw
2,000
15,000 Su. bins-20 yds. @ 1,000
10,000 3u. bin-16 yds. 400
. Dryer Pad-5 yds. 125
Framing-4 yds. 100
Lea, Pit, Aprons=-16 yds. 400
Reintorcement-incl. plastic 700
Jotal 6,000
2,500
1,100
$ 57,967

Bins
Dryer
Wetbin
Aeration

Augers

Elevator Leg
Framing Steel

Concrete

Labo:l

Wiring

Freight -

Storage Systems

50,200 Bushels

Descripton Price
4-15,000 Bu. $ 24,544
300 Bu. /nr. 17,062
1700 Bu. 1.884‘
4--1/2 HP. 8%
Unloadin
& fube & auqer 2,492
72'---1500 Bu./hr. . 9,150
incl. pipes, guys, pit screw .

2,000

Framing-4 yds. 106G
Bins~20 yds € 2,023
Leq, Pit, Aprons-16 yds. 400
Dryer Pad-5 vds. 125
Ralnforcement-incl. plastic 8.6
Total 6,200
2,550

b,4G2
3 L1 1

s 71,907

..(5]?_
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Bﬁns

Drver

Wetbin
Aaration

Augers

Concrete

Labor 2
Wiring

Freight

1
2

Appendix Table 2.

l?:ec«cript{_q:l .
230005040, . b

: 1
110 Bu./hre.
2,000 Bu.
25-1/208,

Wotbin filler

. ‘g.‘ v "r‘\T'

stgr titler

8" x 21"

[xer to b-n
6" x 627

Unloading.

2507 Fube & auoer
Bins=18 vds. @
Watbin Pad-4 yds.

Dryor Pad-3 yas,
Reinforcement-incl, plastic

Total

107 moisture removal

20,000 Busheis

Frice

TT60

5, 300
2,000

400

2,000
1,050
1,400
1,250

900

100
75-

500

1,400

900

Rins
Nryer
Wetbin
Aeration

Clevator Lag
Augers

Framing Steel

Concrate

Labor2

Wiring

Freight

Labor charge excludes wiring; wiring charge includes wiring labor.

40,000 Bushels

[escrintion

2-10,07 3

1
210 Bu./hr.

2,000 8u.

2--1/2 HP.

80 !'=-=~1800-2000 Bu./hr.
incl. pipes, quys, pit screw

Unloadinq :
2-6" tube & auger

Bins-30 yds. @

Uryer Pad-4 yds.

Framing-6 yds.

Leg, :Pit, Aprons=-15 yds.
Reinforcement-incl. plastic

Totat

H

Price
T4,300

9,500
2,000
400

9,300

1,246
1,600

1,500
100
150
375 .
700

~ 5,500

1,600
800

49,171

Components and 1974 Prices For Three Automatic
Bathh Drying and Storage Systems

Bins
Dryer

Wetbin

Aeration

tlevator Leg
Augers

Framing Steel

Concrete

Labor2
Wiring

Freight

60,000 Bushels

Descrip?qzl . Price
370,000 T $ 21,550
320 Bu./hr.1 15,400
2-2000 Bu. 4,000
3-=1/2 HP. 600
80'---3,00C Bu./nr. 11,630
ingl. pipes, guys, pit screw
Unloading
3-6" tube & auger i,869
1,6C0
Bins-30 yds. & 2,250
Dryer Pad-6 yds. 158
Framing-6 yds. ' 150
Leg, Pit, Aprons-18 yds. 450
Reinforcement-incl. plastic 323
Total 6,000
1,820
200
EZEBIET
$ 69,169

-()Z._




20,000 Bushels

Qg§pripfiq3_ Price
‘Dry-o-vator o0 Ta. /hr. 1 $ 7,900 Dry-o-vator
Bins Drver Unit Bins
- 1-5000 Bu. 3,270
~Fan & lirater 2,200
Portorated floor 650
Grain Uistributor 209
Unloadina Augar 395
Moisture Control 375
Storaca Units
327559 Ba. : 6,800
Perforated Floor-2 1,700
Grain Jistributor-2 B sl]
Unloading Auaer-=2 820 .
Root Auaors-2 .
4" x 20 400
Asration-2 ) 900
Sweep Auqger-| 240
: Concrete 5000 Bu. bIn-8 yds. 200 ‘Concrote
i 7500 Bu. bins=15 y¢s .@ 750
Concrete blocks-1000 ) 300
Lavor 2 Total ‘ 4,200 Labor2
Wiring . ) 1,100 Wiring
Freight : ) . 750 Freight
‘ =sz==sss
' 3 28,282
‘ .
10% moisture removal -
2

Labor charge excludesrwirind; wiring charge includes wirina labor.

-

40,000 Bushels

Description

190 Ba. 7hr. $

Oryer Unit

1-5000 Bu.

Fan & Heater
Perforated Floor
Grain Distributor
Unloading Auger
Moisture Control

Storane Units '
Z=T600n Bu.
Perforated Floor-2
Grain Distributor-2
Unloadina Auger-2
Roof Augers-2

4" x 20'
heration-2
Sweep Auger-|

5000 Bu. bin-10 yds.

16000 Bu. bins-25 yds. @

Concrets blocks-1500

Total

$ 2,900

$ 38,085

Dry-o-vator

‘Bins

Concrete
Labor2
Wiring

Freighf

Appendix Table 3. Components and 1974' Prices for Three Batch-in-Bin -Drying and Storage Systems

60,000 Bushels

Description 1
700 Bu./hr . $

Oryer Unit

1-8000 Bu.

Fan & Hoater-2
Perforated Floor
Grain Distributor
Unloading Aucer
Moisture Control

Storage Units
3-17500 Bu.
Perforated Floor-3
Graln Ristributor-3
Unloading Aucer-3
Roof Augers-3

4" x 20'
Aeration-3

Sweep Auger-l|

8000 Bu. bin-8 yds.
17500 Bu. bins-25 yds. @
Concrete blocks-2150

Total

_Price
,07

6,000

4,100
1,270
290
395

575

25,125
3,802
600
1,225

600
1,350
240
200
1,875
645
6,800
1,300

1,660
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Appendix Table 4. Components énd 1974 Prices For l’hreé_
Low Temperature Drying and Storage Systems

. 20,000 tusnels
tascription

fiing PN, 000 TG EEEE
Dryer Unite? _ S0
- Grain Disfribu*or—? n;nao
Unloading Auaer & fuve-2 1,240
Aucer 8 x 51 2,040
Storade Bin---Parforated Floor-2 ‘800
Concrate Bins=16 yds. 60
Raintarcement-incl. plastic 280
Swoap Auger . 425
Labor! * Total 2,300
Wiring 1,200
Freight ‘ 1,000
3 24,985

- Loncrete

bescrintion

Sin a:l‘.),\U?Ts‘J._
ryer Unit-4

rain Uistributor-4

Gnload‘Auacr &4 Tube-4

Auner 87 x 51"

Storage -Bin----Perforated Floor-4

bins-16 yds. w
Reinforcement-incl. plastic
Sweep Auger

| .
Labor iotal

© . Wiring

Freight

! ;
Labor charge excludos wiring; wiring charqe includes wirina labor.

40,900 Uushels

Price
$ 19,480

8,240

2,080
2,480
2,040
1,600

1,690
560

$ 46,265

60,000 Bushels

LDescription

Bins - 670,000 Bu.

Dryer Unit-6

Grain Distributor-6

Unloading Auger & Tube-6

Auger 8" x 51"

Storage Bin--Perforated Floor-6

Concrete Bins-16 yds. ©

Reinforcement-incl. plastic
Sweep Auger »
lLabor' Total
Wiring

Freight

Price

§ 29,720

12,360

2,040
2,400

2,460
840

25

6,840

-7z~




Bins
Concrete
- Labor

Freiqht

Auqer

Appendix Table 5..

20,000 ushats

Descrln?iqi Qyice
TO=7,719% Ba. 5 AAT

6 yds. @ 1,500
Total 2,000

' 600

T8 x 35 1,540
$ 20,110

Hins
Concrete
Labor

Freiaht

Auger

Descrintion

3-2,170 tu.
6 yds. A

Total

a" x 35!

_ Components and 1974 Prices For
Three Corn Crib Storage Systems

40,000 Bushels

Price

$ 27,493
2,850
3,800

1,140

Bins
Concrete
Labor

Freight

Auger

Description

29-2,100 Bu.

6 yds. @

Total

8" x 35!

60,000 Bushels

5

Price
27,563

4,350




11,
12,

13

.

‘14,
1%
17,
7.

18,

11,

Appendix ’I'able 6.

. Bins .
Wetbin
Conerete Bins
M. Bfn
S M of Rein'
Wiring - IM .
Freight (374)
Labor (374)'
Depreciation 12 years
_ Insurance-mid Value X rate
(rate = .005¢ per bu.)

Interest-Mid Value x rate
(rate = 10%)

Taxes-Value x 4n millo x 35%

Annual Repairs & Maint.
(price x 2.5%)

Total fixed costs
Investment credit/yr. _
Total fixed costs. (adj)

Mve. _annual fixed costs

Insurance on grain (risk equiv.)
fodent Control-(.05¢/bu. x 7) - g
Loss of gfain (est. l/2¢/bu. )"
Interest forfeited by '\oldm arain’
‘Drvinq and aeration fuel & elec totl. 2
Excess dryina loss 15,5 to 13.5%
Labor mat. costs (mo tn‘acl:)v

Risk cost (qrade loss) T.W. loss

Ave. variable cost‘s/bu.

dve. total costs.

24~

DRYING
Dryer '
Unloading
Loading

Concrete W
Reinf, -

_Wiring: (3/4)

1 Fractions denote portion of cost allocated to that headina.

2 Coru dried from 25.5% 1oisture to 15.5% moisture

Freiaht . (1/8)"

" l.abor (‘IM) !

: STORAGE
_BLDRS, T EQUIPT. :
To737 Reration '$.400.
1884 Unloading 1246
900 W. Bin 11 2370
10 ‘ o
400
300
2120 , |
-<- FIXED COSTS-=-=
1327.00 '8 years 502,00 ’
39,81 10.04
796.20° 200.80
222.94: none
398.10° - 100.40
2784 .n5" 813.2¢
- 92.89° -35.14
$ 2691.16 $ 3469.26 S8 178107
S 17.35¢
=== VARYARLE CNSTS PED RISHF), wwo’
«32¢
.35¢
.80¢
13.1%
A2¢
16.96¢

s

©1756.63

1976 Prices and Average ‘Fixed, Variable, and ';l'm;al
Costs for a Continuous Flow Dryer and Sgomge System. (20 000 Bushel.s)

1200
1
s
e
%00
182
700
a5y

Coroman
cents/m).

3513

792.65

- 351.33
2845.74

=122,
 2722.78
13.61¢ .96

5.33¢
6.9%¢
27¢

. T

1254 3,5

EAhEs
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Appendix Table 7. 1974 Prices and Average Fized, Variable, and
Total Costs for a Continuous Flow Dryer and Storage System (40,000 Bushels)

STORAGE : DRYING
BLDGS. EQUIPT.:
Bins $ ITI38 Reration §$ €00 " Dryer $ 13455
Wetbin R ‘1884 Augers 1869 - Concrete | 125
Concrete Bins 100 - Leg 8700 Reinf. (/4 175
Frame o 100 Steel 2000 . -Freight '- 275
o Leg, Pit, etc. = 400 *.-Labor : ' 1000
Reinf. (3/4)' : 525 ; WIRWNG /) §3)
Wiring (2/3), . 1685 » T
Freight (3/4) 825 . s ) )
Labor (5/6)' 5000 o )
$ 78937 $T3TEY $TISEGE
---FIXED COSTS---
3 ' . ' ‘ {cents
1. Depreciation ) 12 years TUIT.u2 - 8 years 1646.13. B years 1982.63
2. Insurance-Mid Value x rate » : ) ‘ :
(rate = .005¢ per bu.) 72.34 32.92 . } T 39.65¢
3. Interest-Mid Value x rate ' ‘ -
(rate = 10%). 1446.85 : 658,45 . B 793.05
4. Taxes-value x 40 mills x 35% 405,12 NONE ) NONE
5. Armﬁal repairs § maint. : :
(price x 2.5%) 723.43 - 329.23 .o e 396.53
€. Tutal fixed costs. | 5059.16 2666.73 3211.86
7. Investment credit/yr -168.80 -115.23 - 138.78
8. Total Fixed costs (adj) ‘ ¢ 4890.36 $7uy1.gs . f2551.50 . 3073.08
a, Ave. tota]l fixed costs . 18.60¢ . . 7.68¢ 25.2
‘ ) -—< VARIABLE COSTS PER BUSHEL=~-~
- 19." Insurance on grain (risk equiv.) .32¢
1. Podernt Coitro™ (.vé4¢/bu. x 7) .28¢
12. Loss of grain ‘est. 1/2¢/bu.) .50¢
. 7. Interest forfeited kv holding grain 13.13¢
1u.  Drving and aeration fuel & elec totl.2 ©.29¢ e V 5.33¢

15. Excess drving loss 15.5% to 13.5%
1€. Labor mét. costs (no truck) '

17. Risk cost (grad loss) T.W. loss
18. Ave . variable costs/bu.

19, Ave. total costs. . N

Fractions denote.portions of cost allocated to that ‘neading_,

Corn dried from 25.5% moisture to 15.5% moisture
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‘Appendix Table 8. 1974 Prices and Average Fixed, Variable, and .
' Total Costs for a Continuous Flow Dryer and Storage System (60,000 Bushels)

. STORAGE DRYING.
- S ) " BLDGS. . FQUIPT. . . e -
Bins . § 245BY Beration § 800 . Dryer $-17062
Wetbin ) 1884 - ] .- Augers 2492 Concrete - -128.,
Concrete  Bins 2000 Leg . . 9150 - Reinf.(/4; - 200
- . Frame N o 100 - Frame 2000 -  Wiring u/ﬂ 983
‘Leg, Pit, ‘ete. . 400 , L ' : Prezght’uéf - 350
Reinf. (3/8)) i 800 , . ‘ Labor (/e 1033
Wiring (2/3) . - 1967 o S : L
' Freight (3/%)' ' - 1050 - D : B
Labor (5/6) R 5187 . o ' - , e
: $ 37712 N $ IHLL2 $7I5753

=«=FIXED COSTS==-

TOTAL

- o o S B o - . - co - v » (cents/bul
. T, Depreciation 12 years . 3142.67 .- - . 8 years 1805.25 . 8 years 2u69.13
2.  Insurance-Mid Value x rate. . . - o S L
- (rate = .005¢ per bu.) 9u.28 D115 s N E 49,38
3. Interest-Mid Value x rate R S g ) ‘
(rate = 10%8) o 1885.60 - - 722.10 ©.987.65
4. Tazes~value x 40 mills x 35% | 527,97 . wor . nowe
VSS. fnnual repeirs & mairt. . o . . o - L e . A. ‘ "
(price x 2.5%) L 942.80 - 361,08 - -1 _493.83
. 6.  Total »fixed_cosfsl_ R ) ssss.éz SR - . 202u.51 S  ’V3999L99
7. Investment cieﬁitlyr‘ N : ' ’ w219.89 . ,- :" ;i§5;37 ‘7','_; 3,;175.8g '
8. Total fixed costs (adi) . © ¥6373.33 s9171.uﬁ,  $2798.8 " gg27.15
" 8. Ave. total fixed costs e . | - - S 1s.20¢ o e.ase 24T
10. Insurance 6nvgrain>(risk equiv.) .. » ---VARIABLE Foiﬁi PER BUSHEL---
i . 11. Rodent Céntroi (.03¢/bu. %x:7) o :;~' .21¢
‘ 12. Loss of grain (est.‘1/2§/bu.) ‘ o R ;56¢
13. Intereét forfeitéd by holdinp grain o 13;13é>
uik; Drvzn? ‘and aeratlon fuel 3 elec tot1,2 - Jv_‘ o CoL28¢ S : v;:.‘:' g ;5;356’
1s. Excess drv;ng 1oss 15 5% to 13 5% o ;:. R LRt ,: S -".v;» e .‘j' 6;§4e"
16. Labor met. costs (no truck) ‘ B ;2a¢:' . s - ) L27¢
17. Risk cost (grade loss) T.W. loss ) o ‘ .2;do¢ ‘
18.  pve. variable costs/bu. ST 16.73¢ ' 12,50 20.27¢
10, Ave. total costs. . o o SRR o 2 o 5.94¢
' 1

Fractions denote'portion of cost allocated to that headihg*

2 : ) )
- Corn dried from 25.5% moisture-from'15.52 moisture
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Appendix Table 9, 1974 Prices and Average Fixe Eg Varieble, and
ver and Stovage System (20,000 Bughels)

Toral Costs for an Automatic Beteh De

3 $100 Dryer v $53¢0
17280 Tl iing ey
20800 i
(a/my’
5
e FIRED r'of“m\
1 1. pepreciztion 12 years 1056, 04 8 yopes 455 .28 & yanyn 113281
2. ce-Mid Yalue x rate
n0%¢ pert 21.68 22.60
2, -Mia Value ® rate
50%3Y 653,83 B5T.L3
%. ue ® 48 mills % 35% TEYL U2 HONE
&, & epaire & maint. :
@ wx 2.5%3 ;Eﬁusl 3723.55
5. TYesal fixed costs. 2%235.58 o 73813 : 33258
7. Investment credit/yr ' ~ 73.92 . = 79.30
8. Tots! Ffixed costs (ad) _ §2141,66 $2848.85 $1755.86
9. Ave. total Fixed costs o in.2ne ’ B.78¢
e VARIABLE COSTS PER BUSHELwew
1%, TIns@pance on grain {(» i k eguiv.? <32¢ A
==, morent control (U787 bu.x 7) S38%
12. ioss of grain (est. 1/24/bu.) . 50¢
13. TInterest forfeited by holding grain' ) - 13.13e¢
14. Drving and aeration fuel & elec totl. v .3§¢ . v © o 5.0u¢
15. FEwcess dr{_viny joss 15.5% to 13.5% ' - : . " 6.94¢
16. Labor mgt. costs (no truck) 42¢ .33¢
17. Pisk cost (grade loss) T.W. loss 2.00¢ L

18. Ave. variable costs/bu. ’ 17.07¢ 12.31¢

19. © Ave. total costs.
1 . ) .
Fraction denotes .portion of cost ailocated to that headimg

2 .
Corn dried from 25.5% moisture to 15.5% moisture
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Appendix Table 10. 1974 Prices and Average Fixed, Variable, and
Total Cost for an Autamatic‘Batch Dryer and Storage System (40,000 Bushels)

STORAGE DRYING
BLDGS. EQUIPT. _ R
Bins $ Tu%00 Keration * 400 Dryer Y 9500
Wetbin ) ’ 2000 Augers 1246 Concrete 100
Concrete Bins 1500 ) Leg 9300 Reinf. (1/&)' 175
. Framing 150 Steel 1600 ‘Wiring (4/3) 532.80
Leg, Pit , . 375 . Freight (1/4)' = 200
Reinf. (3/4) 525 . Labor (1/6)' 916.67
Wiring (2/3)" 1067.20 i
Freight (3/4) 600
Labor (5/6)' _ 4583.33 . v :
' $ 25200.53 : JIZ5hE s 1IWIH 47
<=~ FIXED COSTS—=-
’ TOTAL
(cents by
1. Depreciation 12 years : 2100.04 8 years 1568.25 g years  1428.06 '
2. Insufance-Mid Value x rate : o
(raté = ,005¢ per bu.) 63.00 31.37 i ' 28'56_
3. 1Interest-Mid Value t .
Mrate = 108) T - 1260.03 627.30 571.22
’u. Taxes-value x 40 mills x 35% 352.81 NONE . : ~ NONE
5. Annual repairs & maint. ) G e : o
(price x 2.5%) ‘ . 630.01 : 313,65 _285.61
6.  Total fixed costs. . 4405.89 2540.57 - 2313.45
7. Investment credit/yr ‘ : ~-147.00 : =109.78 T - 99.96
8. Total fixed costs (adj) , “4258.89  ©6689.68 2430.79 - 221340
9. Ave. tota] fixed costs © 18.72¢ . 5.83¢  22.254
" ‘ ' ’ ’ ' --- VARIABLE COSTS PER BUSHEL--- '
10. Insurance cn frain (risk equiv.) , «32¢ n
11.  Podent control f,.M¢/tu, x ¥ L ome
12. Loss of grain (est. 1/2¢/bu.) ) .5ne
13. - Interest forfeited by hold:’mg grain 13.13¢
1%, Drvine and aeration fuel & elec totl. 2 T e34¢ IR P v 5.0u¢
15, Excess drying loss 15.5% to 13.5% ‘ B . S . . 6.9%4¢
16. Labor mgt. costs (no truck) . ) L .32¢ . , .33¢
17. Risk cost (grade loss) T.W. loss 2.00¢ i
18.  Ave. variable costs/bu. 16.89¢ o _ 12.31 20.204
1o, Ave. total costs. N ) 51,454
; .

Fractions denote portion of cost allocated to that heading.

Corn dried from 25.5 % moisture to 15.5% moisture.
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Appendix Table 11. 1974 Prices and Average Fix‘ed, Variable, and
Total Costs for an Automatic Batch Dryer gnd’ Storage System (60,000 Bushels)

: STORAGE ) DRYING
BLDGS. EQUIPT. '
Bins % 21600 eration $600 Dryer f15%00
Wetbins-2 4000 Augers 1869 Concrete , 150
Concrete  Bins 2250 Leg 11600 Reinf. (3/%) 200
. Framing 150 Steel 1600 Wiring (1/3)' 599.40
Leg, Pit 450 Freight (1/4)" 225
- Reinf. (3/u) 600 Labor (1/6)' 1000
Wiring (2/3)‘I 1200.60 )
Freight (3/';}) 675
Labor (5/6) : 5000 S R
' $ 35975, $15669.00 - I757%.%0
~=-FIXED COSTS-=~
TOT,
(cent®
v 1. Depreciation 12 years ' 2993.80 8 years 1958.63 8 years 2196.80
2. Insurance-Mid Value x rate : » -
(rate = ,005¢ per bu.) 89.81 ) 39.17 _ 43.94
“ 3. Interest-Mid Value x rate . ‘
(rate = 10%) ) : 1796.28 ] 783.45 878.72
4, Taxes-value x 40 mills x 35% 502.96 ’ NONE _ NONE
“s. A‘vnnualn repairs & maint. ‘ :
i (price x 2.5%) ' 898,14 391.73 439.36
6. Total ~fixed costs. : . 6280.99 o - 317298 , _ 3558.82
© 7. Investment credit/yr -209.57 S -142,56 . -153,78
8. Total fixed costs (adj) £6071.u2 ¢ 9101.85 ! 3030.42 3405.04
9.. Ave. total fixed costs . ' 15.17 . 5.€8¢ 1.9F
‘ ---VARIABLE COSTS PER BUSHEL---
10. Insurance on grain (risk equiv.) .32¢ .
N 11. Rodent control (.03¢/bu. x 7) : ;‘21¢
» 12. Loss of grain (est. 1/2¢ bu.) .50¢
‘13. Tnterest forfeijteq by hold‘iny grain . 13.13¢
14, Drying and aeration fuel & elec totl. 2 e3¢ : . 5.0u¢
» 1;5_.‘:.: (.Et_xce;s’s drying loss 15_5%,1,0 13.5% o o v : . 6.9¢
16. Labor mgt. costs (no truck) . .28¢ o 334
© a7y ""_Risk‘r'cos't’(grad‘e loss) T.W. loss ' ' o 2,008
"18. Ave. variable costs/bu. ' - : 16.77¢ : ' . C12.31e 200

18. Ave. total costs. S : o : 40,07
Fractions denote portion of cost allhéated to that heading

Corn dried from 25.5% moisture to 15.5% moisture
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Appendix'Téble 12, 1974 Prices and Average Fixed, Variable, and
Total Costs for a Batch-in-Bin Dryer and Storage System (20,000 Bushels)

STORAGE DRYING
' BLDGST  FOUIPT e :
Bins 4 ' & T0000 UTTn oad. Augers-3 ‘1215  Dry-o-vator  -2900
Perf. Floor ) ‘ 2350 Sweep - 240 Roof Augers 400
Moisture Control ) 375 Aeration . 900 Fan & Heater = 2000
Concrete - Bins : 950 Grainscatter-3 600 - Labor (1/")' 1050
: Blocks 300 : Wiring (2/3)' 734
Labor (3/u)' 3150 : Freight (1/3)" 250
Wiring (1/3) 366 )
Freight (273’ 500 . N
$ I799T : : $7955 $ T3I3H

- ANNUAL FIXED COSTS---

TOTAL
g ) v . . . - (cents/bul
v 1. Depreciation 12 years - 1499.25 . - 8 years 369.38 8 .years . 916,75
[ 2. Insurance-Mid Value x rate . Do S o ;
(rate = .005% per bu.) : 44,98 : : . 7.39 . 18.34
3. Interest-Mid Value x rate - . : :
(rate = 10%) _ 899.55 , 17,75 . 366.70
4, Taxes-value X 40 mills x 35% : 251.87 . NONE ! v . _NONE
5.  Annual repa:.rs § maint. ' e - S - .
: (price x 2.5%) ;289,87 : o Mb.33 - 110,01
6. Total fixed costs. 2965.52 - o 578.85 . © 1411.80
7. Investmen't credit/yr. : ~104,95 = - '-25,.86 S - B4.17
8. Jotal fixed costs (ad$) » ° 2860.57 .3403.56_ - ' 542.99 _ ©_1347.63 :
9. Ave. total fixed costs g 17.02¢ K 6.74 ,'23'76¢
S . : e . ~~=VARIABLE COSTS PER BUSHEL--- S
20, Insurance on grain (risk equiv,) .32¢
11. Rodent control (.08&/bu. x 7) +35¢
12. Loss of grain (est. 1/2¢/bu.) R 1 1
13  Interest forfeited by holding grain 113.13¢
1%. Drvinp and aeration fuel ¢ elec totl.? Lu9¢ L . ‘ y,.32¢
15.  Excess drying loss 15.5% to.13.5% ‘ R ‘ v P
16. Labor mgt. costs {no truck) ' © . s63¢ . L ST : $312
17. Risk cost (grade loss)T.W. loss -~ 2,00¢ v
18. Ave. variasble costs/bu. ’ 17.42¢ Sl C lLsye 28:09¢
19. - Ave. total costs. ‘ F2.754

Fractions denote portion of cost allbcatgd to that heading.

2 -
Corn dried from 25.5% moisture to 15.5% moisture
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Appendix Table 13. 1974 Prices and Average Fixed, Variable,iand»
Total Costs for a Batch-in-Bin Dryer and Storage System (40,000 Bushels)

STORAGE ‘DRYING
: BLDGS. FQUIPT. '
Bins - ¢ ITZ00 OnToad. Augers-3$1215 ~ Dry-o-vator $ 2900
Perf. Floor . o 3390 Sweep . 240 -Roof Augers 400
Moisture Control 375 Aeration-2 900 Fang Heater 2000
Concrete Bins 1500 Grainscatter-3 600 Labor (1/")"_ 1125 .
Blocks 465 ) Wiring (2/3) 800 .
Labor (3/u4)' _ 3375 Freight (1/3)' . 400
Wiring (1/3)' . 400
Freight (2/3) 800 :
S $ 77505 $ 2955 $ 7625
-+~ FIXED COSTS---
TOTAI
\ ‘ . - (cents,
‘ 1. Depreciation 12 years ' 2292,08 8 years 39.33 g vears “953.13
2. .Insurance-Mid Value x rate ) s . ]
(rate = .005¢ per bu.) : 68.76 . : 7.39: o 19.06
3. Interest-Mid Value x rate
~(rate = 10%) o ) - 1375.25 . 147.75 "381.25
%4, Taxes-value x 40 mills x 35% 385.07 NONE . ) NONE
5. Annual repairs & maint. B ) R B
(price % 2,5%) © 412,58 T 44,33 114,38
6. Total fixed costs. 53374 A  568.85 - . 1467.82
7. Investment credit/yr. - -160.45 . 225.86 - ' ~66.72
5. Total fixed costs (adj) v  u373.29 ‘916,28 . Sskgg 10100

a, Ave, total fixed costs 3.50¢ 15.79

- 12.29¢ i
~ = = VARTABELE COSTS PER BUSHEL~==.

10. Insurance on grain (riskbequiv.) . ‘ .32¢
) 11.. Rodent cbntrol (.0u¢/bu. x 7) .28¢
12. Loss of grain (est. 1/2¢/bu.) .50¢
13.- Intefest forfeited by holding gfain . 13.13¢
14, Dryving and aeration fuel'ﬁ elec tot1.2 .§7¢ ,1 S R v : —} . ©ob.32¢
15. Excess drying ioss‘ls.St to 13.5% ’ ;‘ ' { ‘ o ‘ : o 6.94¢
16. Labor mgt. costs (no truck) | .32¢ S Lol .31¢
17, Risk cost (grade iqss) T;ﬁ. loss _2.00¢ ‘
18.vvhve. variable costs/bu. . 17.02¢ ‘ ‘ S 11.57¢ Eﬁ:fy
19. Ave. total costs. , L ‘ , o : 44,38

Fractions'denote‘portion of cost allocated to that heading

Corn dried from 25.5% moisture to 15.5% moisture
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Appendix Table 14. 1974 Prices and Average Fixed, Variable, and
Total Costs for a Batch-in-Bin Dryer and Storage System (60,000 Bushels)

" 'STORAGE ' DRYING

BLDGS. EQUIPT. C s
' Bins : $ ITI25  Unlcad. Augers?1620 Dry-o-vator . 73075
Perf. Floor 5070 Sweep 240 Roof Auger 600
Moisture Control = - 575 Aeration - - - 1350 Fan & Heater 4100
Concrete Bins 2075 Grainscatter 800  ~ Labor (1/4#)' 1700
Blocks - BNE . Wiring (2/3)' . 867
Labor (3/u)! : ~ 5100 . ) ‘Freight (1/3) 553
Wiring (1/3)' 433 . _ [
Freight (2/3)' 1107 : e
$ GBI30 -$740I0 - : $7I0895

-=<~FIXED COSTS--- ,
TOTAL

1. Depreciation . 12 years 384417 8 years  501.25 8 years
2. Insurance-Mid Value x rate ‘ , » B
(rate =.005¢ per:bu,) 115.33 ‘ I 10.03 L S27.724
2. Interest-Mid Value x rate. : | N R . : ' )
(rate = 10%) 2306.50 . 200.50 © 544,75
'4‘; Taxes-value x 40 mills x 35% 645.82 . N'Oim ‘ : . NONE
5...Annual repairs & maint. e o - : ' ‘
(price x 2.5%) 691.95 - 60,15 .. _183.43
6. Total fixed costs. 960377 . 771.93 _  2007.%0
7. Investment credit/yr. ‘ . -269.09 - ; - 235.09 . - 95,33
8. Total fixed costs (adj) " $733u.68 $8071.50 47388 - '+ 2000.97 :
9. Ave. tota] fixed costs . ) 13,856 ‘, DR 3.35¢ 1€.76%
‘ ~-YARIABLE COSTS PER BUSHEL---
10. TInsurance on grain (risk equiv.) .32¢ ) ‘
11. Rodent control (.03¢/bu. x 7) . L21¢
12. Loss of grain éest. 1/2¢/bu.) .50¢
13. Interest forfeited by holding grain 13.13‘
14. Drving and aerétion’fﬁei‘s elec totl,z u7e - Lo AR o 4.,.32¢
15. Fxcess drving lqéslls;S%.t§ 13.5% . . R ' T 6ot
16. Labor mgt. costs (no truck) .28¢ . TooL16¢
37. Risk cost (grade loss) T.W. loss 2.00¢
18. Ave. variable costs/bu., 16,91¢ o o o ' 11;42¢ 2R.33¢
. ==
19,  Ave. total costs. o B _ . 45.12¢
1

Fractions denote portion of cost gl’located to that heading

Z
Corn dried from 25.5% moisture to 15.5% moisture
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Appendix Table 15. 1974 Prices and Average Fixed, Variable, and
Total Costs for a Low Temperature Dryer and Storage System of Grain Dried
and Stored (20, OOO Bushels) '

STORAGE : DRYING
- BLDGS. EQUIPT. -
Bins $97LD Bryer Units $ 4120
Perf. Floor 800 Load. Auger- . 2040
Concrete 800 "'Unload. Auger 1240
Reinf. . 280 ) Grain Dlstrlbutor 425
Labor (3/4) : 1725 Labor (1/4)' , 1040
Wiring (1/3) \ 400 : Wiring (2/3) 575
Freight (2/3) 667 Freight (1/3)' 800
) ) 333
S1YRYZ ‘ - $T0573
~~-FIXED COSTS---
TOTAL
v . (cents/bu
1. Depreciation 12 years 1201.00 8 years 1321.63
2. Insurance-Mid Value X rate ) : : )
\ ) (rate = ,005¢-her bu.) : . 36.03 ‘ 26.43
' 3. - Interest-Mid Value x rate ‘ . -
(rate = 10%) 720,60 528.65 3
4. Taxes-value x 40 mills x 358 201.77 4 : 'NONE
5.  Annual repairs & maint. ‘ . ) ‘ v
(price x 1,5%) : 216.18 . : - 158.€0
6. Total  fixed cc;sts. ‘ 2375.58 . : . 2035.31
7. Investment credit/yr. - - 84,07 ‘ ~ 92,51
i 8. Total fixed costs (adj) $ 2291.51 . § 1942.80
R Ave. totai fixed costs 11.46¢ . v' ) ‘ 9.72¢ 21.18¢
---VARIABLE COSTS PER BUSf{BL---
10. Insurance on grain (ri;k equiv.) ‘ - 32¢
11; Rodent control (.05¢/bu. x 7) .35¢
. 12. Loss of grain (est. 1/2¢/bu.) ' .50¢
13. Interest forfeited by holding grain 13.13¢
14. Drvinp and aeration fuel £ elec totl. 2 .08¢ - IR 8.69¢
15. Fxcess drving loss 15.5% to 13.5% S - 6.94¢
18, Labor mgt. costs (no truck) o C2.52¢ R R .99¢
17. Risk cost (grade loss) T.W. loss . ___2.00¢
, 18, Ave. variable costs/bu. ‘ 18,90¢ : ' 16.62¢ Lk
. . : ' . 56,704

18. Ave. total costs.
1 .
Fractions denote portion of cost allocated to that heading

2 : ‘ -
Corn dried from 25.5% moisture to 15.5% moisture
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Appendix Table 16. 1974 Prices and Average Fixed, Variable, and

Total Costs for a Low Temperature Dryer and Storage System of Grain Dried
and Stored (40,000 Bushels)

STORAGE DRYING
. BLDGS. EQUIPT.
Bins : $I9580 Dryer Units $ 82uy0
Perf. Floor . 1600 -Load. Augers 2040
Concrete : i 1600 Unload. Augers 2480
Reinf. . . 560 Sweep Auger 4285
Labor (3/4)! - 3420 Grain Distributor 2080
Wiring (1/3) . . 533 Labor (1/4)' 1140
Freight (2/3) . 1067 Wiring (1/3)' - 1067
- Freight (2/3)' 533
$78260 : $TIB005
=== FIXED COSTS---
' Total
(cents/bu)
1. vDepr-ec1at1on . 12years ' 2355.00 - 8 years o o 2250.63 -
2. Insurance-Mid Value x rate ' ) : ‘ E : L R
(rate =-.005¢ per bu.) ) 70.65- - T 45.01
3. Interest-Mid Value x rate ' * S ' ‘ -
. (rate =.10%) : 1413.00 - : 900.25 :
4. Taxes-value x 40 mills x 35% 395,64 NONE
5. fnnual repairs € taint, G
S iprive x 1.5%) o © %¥23,90 e T 275468
B 'l_'éta‘[ fixed costs. . © . 4658.19 ' 3465.97¢
7. Investment credit/yr. : -164.85 - : -157.54
8. Total  fixed costs (adj) $u493.34 : $ 3308.43
9., Ave. total fixed costs 11.23¢ . o 8.o7¢ 19.5¢
===VARIABLE COSTS PER: BUSHEL==~
10. Insurance on grain (risk equiv.) , .32¢
11. Rodent control (.04¢/bu. x 7) .28¢
12. Loss of eorain (est, 1/2¢/bu.) .5n¢
13. Interest forfeited by hoiding grain . 13.13¢
14, ,Dry‘ing and aeration fuel £ elec totl.Z2- - «08¢ . . 8.67¢
15. Excess drying loss 15.5% to 13.5% o . 6.9u¢
16, Labor mgt. costs (no truck) S 2.52¢ v .99¢
17. PRisk cost (grade loss) T.W. loss 2.00¢ '
-18. .Ave. variable costs/bu. ] 18.83¢ ‘ 16.60¢ ) k.43
' i 54,93

19. Ave.  total costs.

" . .
Fractions denote portion of cost allocated to that heading

2 )
Corn dried from 25.5%7 moisture to 15.5% moisture
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Appendix Table 17. 1974 Pr:lces and Average Fixed, Variable, and |
Total Costs for a Low Temperature Drying and Storage System of Grain Dried
’ ‘and Stored (60 000 Bushels) )

. STORAGE VDRYING )
Bins : . $ 79730 ) br yer Units $12360
Perf. Floor . ‘ 2400 Load. Augers . 2040
Concrete ) 2400 Unload. Augers 3720
Reinf. ) . 8u0 Sweep Augers 425
Labor (3/13)" : 5130 Grain Dlstr:.butor - 15860
Wiring (1/3) , 1066 Labor (1/4)' o 1710
Freight (2/3) ) 1467 Wiring (273! 2134
' Freight /3 733
$ T2873 ) $7h682
-—=FIXED COSTS---
Total
cents/bu)
1. Depreciation ©. 12 years . 3543.58 S 8 years. 3085.:25
2. Insurance-Mid Value x rate - ’ »
(rate = .005¢ per bu.) 106.31 . ) o 61.71
3. ‘Interest-Mid Value x rate. . ’ S .
(rate = 10%) : 2126.15 1234.10
"4, Taxes-value x 40 mills x 35% ' 595.32 . NONE
5. Annual repalrs § maint. - i '
(price x 1.5%) v 637.85 ° S 370.23
‘ 6. Total fixed costs. 7009.21 el 4751.29
7. Investment credit/yr. -248,05 s o ~-215,97
8. Tota] . fixed costs (adj) ¢ 676106 : © fus3s. 3 as
’ ' B : ) . ) 18.83¢
9. Ave. total fixed costs : 11.27¢ L IR 7.56¢
‘ - VARIABLE COSTS PER BUSHEL---
10. Insurance on grain (risk equiv.) .32¢
11. Rodent control .(.03¢/bu. x 7) 218
1z. . Loss of grain (est. 1/2¢/bu.) - .50¢
13. _ Interest forfe ited ‘by holding gféin 13.13¢
14, ‘Drv1ng and aeration fuel § elec *totl.2 .08¢ RS : . v BuBT¢
15. Fxcess drylnp loss 15.5% to 13. 5% : R : £.94¢
16. ' Labor mgt. costs (no truck) ' 2.52¢ . ) ; Do -.99¢
17. Risk cost (grade loss) T.W. loss 2.00¢ 7
R : . ' - 35.36¢
18. Ave. variable costs/bu. 18.76¢ ' » 16.60¢ _
: " : 54.19¢

19. Ave. total costs.
1 : .
Fractions denote portion of cost allocated to that heading

2 -
Corn dried from 25.5% moisture to 15.5% moisture




Appendix Table 18. 1974 Prices ‘'and Average ‘Fixed, Variable, andx
Total Costs for a Crib Storage System (20 000 Bushels)

STORAGE

. . . ~ BLDGS. T E%gIP. :
Bins ) : $ IEG70 - " . Elevator $1540
Concrete - . S : 1500 :

Labor - 2000 .
Freight : T 60D SR o

—-— 'IXED COSTS---

Total
. : . I oo (msM)
1. Depreciation 12 years , ~ 1547.50 » 8 years 192.50
2. Insurance-Mid Value % rate » o - I R » L
. (rate = ,005¢ per bu.) L ub.u3 SUNR . g 3.85
3. In?:;::t;nig!k\)lalse x* rate _ ) s28.50 - o .77; oo
lo.-- Taxes-value x 40 mills x 35% ' 259,.98 - _ . NONVE4 »
5. Annual repairs & mazn‘t. S A : -
(price x 1%) R e 1§~5.7O o © . 15.40
f. Total fixed costs. - . '295'8.11__:,’. o S+ 288,75 v
7. \I,“”ésﬁnt'éredit/yr : L 2108.33 LIRS ~13.48
8. Total  fixed costs (ad)) s ogse.78 8 275,27
9. Ave. total fixed costs . 14.30¢ R U T T  15.68
' ' » ~-ARIABLE COSTS PER BUSHEL---
10. Insurance or grain (*1 sk equxv ) . -32¢' :
’ Rodent control (. 05¢/bu. x.7) L . .35¢.
1‘:. Loc: of ¢rain (est. 1/2¢/bu. ) - .50¢
12.. Tnterest Vforfveited by holding grain S 13.13¢
1u Dm‘/in'g and aer'aticvm. fuel s eiec totl.z‘
v sy ‘Fxcess drymp loss 15 59 to 13 5% e
"?":is. Labor mgt. costs (no truck) 5 R
: 15-. Risk cost (grade loss) 'r.w. loss L J.bl" ?.OO¢ EEa v
18." Ave. variable costs/bu. 10 17.30¢
19, Ave. total costs. S ' 32.98¢

Fractions denote portion of cost allocated to that heading

Corn dried from 25.5% moisture to 15.5% moisture
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Appendix Table 19. 1974 Prices and Average Fixed, Variable, and
Total Costs for a Crib Storage System (40,000 Bushels)

18. .

19.

1

Corn dried from 25.5% moisture to 15.5% moisture

STORAGE

. BLDGS. EOQUIPT.
Bins $ 77533 ETevator
Concrete 2850 : .
Labor : 3800 )
Freight : 1140
: $ 3I5783

=== FIXED COSTS---

Depreciation 12 years 2940,25 8 years
Insurance-Mid Value x rate e
(rate = .005¢ per bu.) 88.21

Interesf—Mid'Value X rate .

(rate = 10%) ) ‘1764 ,15
Taxes-value x 40 mille x 35% 493,96
Arnuzl rerairs & maint.

(Price = 1%) 352,83
Total fixed costs. 5639.40
Investment credit/yr -205,82
- Total fixed costs (adj) " $ 5433.58
Ave.  tota]. fixed costs 13.58¢

Insurance on grain (risk equiv.) .32

Rodent control (.04¢/bu., x 75 .28¢
Loss of grain (est. 1/2¢/bu.) _ .50¢

Intersst forfeited bv holding grain

Drying an aeration fuel § elec totl.?

'Exceés>drying loss 15.5% to 13.5%

Labor mgt. costs (no truck) 1.00¢ ,
Risk cost (grade loss) T.W. loss - 2.00¢
Ave. variable costs/bu. 17.23

Ave. total costs.

Fractions denote poriion of cost allocated to that heading

===VARTABLE COSTS PER BUSHEL---

$1540
TSGR0
. Total
. (cents/bu)
192,50
3.85
77,00
NONE
15,50
288.75
-13.48
$275.,27
.69¢ 14.27¢
17.23¢

31.50¢
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Appendix Table 20. 1974 Prices and Average Fixed,>Variab1e;»and:‘n.
Total Costs for a Crib Storage System - (60,000 BushelsﬁA

STORAGE
’ : BLDGS. EQUIPT.
Bins . ‘ $TI963 : Elevator 51540
Concrete . . 4350 N
Labor 5800 o )
Freight : ) - 1740 N N
: $53,853 , - sTER
-==FIXED COSTS---
. Total
, . (cents/bu). -
1. Depreciation - 12 years 4487.75 . 8 vears 192,50
2. Insurance-Mid Value x rate , e o v -
(rate = .005¢ per bu.) ‘ 134,63 : : 3.85
3. Interest-Mid Value x rate L o L
(rate = 10%) : 2692.65 S . 77.00
4. Taxes-value x 40 mills x 35% L 753.9% . - NONE
S. Annual repairs £ maint. ) . ) S
(price x 1%) 538.53 E S ;S.HQ
6. Total fixed costs. | 8607.50 . - 288.75
7. Tevecinent crelittyw ‘ -314.14 . - 13.u48
%. Total fixed costs (adj) $8293.36 S s218.27
9. Ave. total fixed costs ' ‘ 113,82¢ : R J46¢ 14.28¢
‘ ---VARIABLE COSTS PER BUSHEL--- = B
10. Insurance on grain (risk equiv.) .32¢
11. Rodent control (.03¢/bu. x 7) ' 2218
12.  Loss of grain (est. 1/2¢/bu.) .50¢
13. Interest forfeited by holding gi‘ain' 13.13¢
1u, brying and.aeration fuel £ elec totl.2
15, Txcess “rving loss 15.5% to 13.5% ’
16. Labor mgt. costs (no truck) } 1.00¢
17.. Risk cost (grade loss) T.W. loss  ~ _ 2.00¢
18.  Ave. variable costs/bu. . S 17.16 B 17.16¢

19. Ave. total costs. . ' : e A 31.44¢

Fractions denote portion of costs allocated to that heading

¢ Corn dried from 25.5% moisture to 15.5% moisture
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_APPENDIX B

METHODS FOR’CALCULATING;COSTS FOR A CONTINUOUS
FLOW AND LOW TEMPERATURE DRYER AND STORAGE SYSTEMS
(20,000 Bushels)

Since prices vary over geographical regions and th:ough time,‘the
reported cost data will rapidly become obsolete. These data are reported
‘fbr‘only three levels of'prédhctiqn and one ﬁoisturé level. Hence,
producers will,ﬁeed to derive cost daté;to‘satisfy specific needs. To
faciiitate the updating and-revisidn procedures, the specific methods
for calculating costslfor a continuous flow-andulﬁw témperature dryer and
storage systems are reported 1n,detail. Although ﬁhis example only
encompasses two drying systems with 20,000 bushels of a#nual capacity,
the techniques areiappliééble fdr the other drying units,:difﬁerent.

volumes of production, and for different moisture levels.
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CONTINUOUS FLOW
(20,000 Bushels)

FIXED COSTS

1. Depreciation

Total value + years of life = depreciation

Building 815,924 % 12 = $1,327
Equipment - . 4,016 + 8 = . 502 o
‘Drying equipment . 14,053 + 8 = 1,756.63 =

2. Insurance
(Purchase price % 2) x insurance rate

2 x .005 = $39.81

Building $15,924 *
Equipment 4,016 + 2 x .005 = - 10.04
Drying equipment 14,053 + 2 x .005 = 35.13 .

3. Interest

.

(Purchase‘price + 2) x interest rate = interest charge

"Building $15,924 + 2 x 10%. = $796.20
‘Equipment ' 4,016 + 2 x 10%. = 200,80
Drying equipment 14,053 * 2 x 10%Z. = 702.65

4, Taxes (Real Estate)
| 1(?ufchase price x percent taiable x miliage 1 m111~=;$gb01) ""
’Building ) | $15,924 x 357 x $.04 = $222.94 :
5; Reﬁairs and Maintenance |

. Purchase price x annual répairs & maintenance charge = annual repairs

Building $15,924 x 2.5% = $398.10
Equipment 4,016 x 2.5%7 = 100,40
Drying equipment 14,053 x 2.5% = 351.35

6. Investment credit per year

'Purchase price‘%“§ears of life x Zinvestment credit = -

Building 815,924 : 12 x 7% = § 92.89
Equipment 4,016 + 8 x 7% = 35,14

Drying equipment 14,053 = 8x 7% = 122.96

A e o N e e e
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VARTIABRLE COSTS PER BUSHEL

1. TInsurance on grain

Value of grain per bushel x rate x storage (in years) = grain
insurance costs. .

$3.00 x $.18/$100 x 7/12 = .32¢
2. - Rodent Control

Rate per bushel per month x storage (1n months) = rodent control
costs. .

Rates used in calculation

.05¢/Bu. /Month 20,000 Bushels
.04¢/Bu. /Month 40,000 Bushels
.03¢/Bu. /Month 60,000 Bushels
.05¢/Bu./Month x 7 Months = .35¢
3. Loss of grain
Estimated at the rate of .05¢/Bu.
4. Interest forfeited by holding grain

Value of grain per bushel x storage time (in years) x estimated rate
at which interest could earn = interest forfeited. .

$3.00 x 7/12 x .075 = 13.13¢
5, Drying and Aeration
a. Fuel coet

Step A'- wet bushels x weight/bu. = tota1<weight

Step B - original weight x 100-wet percentage = weight of dry corn
100-dry percentage .

Step C - original weight - dry weight = pounds of moisture removed
. ‘ .
' Step D - B.T.U.'s required to evaporate 1 1b. of water (Appendix

Table 21) x pounds of moisture removed = total B.T. U.'s required.

T e
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Assumed 1 5" S.P. @ 1405 rise (ambient 60°F 20 H.P. fan)

Step E - total B.T.U.'s needed(from Step ‘D) to dry + B.T.U.'s/
gallon of propane X cost/gallon + bushels (dry) = total fuel -
COSt- : .

b, ~E1ectricity cost

Step F - calculation of hours to dry = total B.T.U.'s + B.T.U./
hour of operatlon. : e e R

‘Step G - dryer horsepower (fan) x hours to dry = kilowatt hoursv

Aeration assumed: 24 hrs. operation per month horsepower (fan)
x hours of operation (total) = kilowatt-hours. ,

Step H - total cost of kilowatt—hours used + bushels = electrioity
. cost per bushel. v

"Rates used: $1. 85 for first 20 Kw hrs L
o - 3.65 KW hrs for each remaining KWHR used

'Assumedﬁ
20,000 bu. of corn @ 15.5% moisture

40,000 bu. of corn @ 15.5% moisture
60,000 bu. of corn @ 15.5% moisture

22,667 bu. @ 25.5% moisture
45,334 bu. R 25.5% moisture
68,000 bu. @ 25.5% moisture

‘Fuel Cost
Step A - 22, 667 x 56 lbs. = 1 269 352 1bs.\
: Step B - 1,269,352 1lbs. x 100-25.5 = 1,119,568 1bs. (wt. of 20,000
100-15.5 ‘
‘bu. @ 15.57) '

‘Step C - 1,269,352 1b-1,119,568 1bs. = 149,784 1bs. of water
removed o ’ ‘

Step D - (from Appendix Table 21) 1850 B.T.U. x 149,784 1bs. =
277,100,400 total B.T.U.'s needed : '

Step E - 277,100,400 B.T.U.'s * 91 000 B.T.U. s/gal. propane X
$.35 ¢ 20 000 5 .33¢

B e S e e R e e
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Step F - 73 hrs. to dry = 277,100,400 B.T. U. s * 3 780 000 -
(from Appendix Table 22) . »

[ Step G - drying - 20 H.P. x 73hrs. = 1095 KW-Hrs.
aeration - 1 H,P, X 7months x 24 hrs. - 168 Kw&Hrs.

Step H - 1263 KWHRS total first 20 KWHRS @ $1.85 $1.85
remaining 1243 @ 3.65¢ ea. = 45.37
47,22

$45.22 + 20,000 Bu. = .24¢/Bu.
6. Excess drying loss
15.5% to 13.5% moisture

'(original wet bu. x 100-25.5) -~ (original wet bu. x 100-25.5) x 33 00
100-15.5 100-13 5

(22,667 x 74.5 - (22,667 x 74.5) x $3.00 = 6. 94¢/bu.
84.5 - 86.5
20,000

7. Labor and management

Assumed continuous - flow: system requires 2. hrs. per bin (labor)
For 20,000 we have 2 bins and labor is $3.00/hr.

Dryer: Hrs. to dry x $3.00/hr. oo x1 : .
portion of hour of labor required bushels of corn
-per check of system : (total)

‘ Storage: Hrs. /month of storage x $3. 00 X mos. storage
Bushels (total) -

Dryer Labor: 73 hrs. x $3. 00/hr..x 1/4 hr. per check x 1 = ,27¢/by
3 20,000

Storagé Labor: 4 hrs./mo}vx $3.00/hr. x 7 mos. = .42¢/bu.h‘-

20,000 bushels
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LOW'TEMPERATURE
(Z0,000'Bushels)

’ ASSUMPTIONS -

Ave. Ambient Temp. 40°
Ave. Ambient Humid. 60°
Temp. rise desired 3° : '
2.0 CFM needed air-flow to dry from 25. 5% > 15 57

REQUIRED DAYS TO DRY GRAIN
'22670 bu. x 56 lb. =1, 269 520 x 25. 57 > 323728 lbs. HZO
1,269,520 x .882 + 1, 119 717 1bs. corn @ 15.5% moisture
149 803 1bs. Hy0 to remove = 7. 49 1bs. H20/bu.

| 7.49 1b.
226 1b.

= 33 Days
Electric Cost (Fans - drying pfbcess)
H.P. x hours to dry x 1 KW/HP = total KW

20 x 792 hrs. = 15840 KW $ 1.85 (first 20 KWHRS) ,
577.43 (15820 KWHRS x $.0365)

$579.28 = 2.90¢/bu.

HEATER UNIT ELECTRICALLY POWERED

Heater KW = CFM x Temp. Rise = 2 x 20,000 x 3% = 40 KW
3000 R 3000 RIS

40 KW x 792 hr. = 31680 KWHR =

$ 1.85 (first 20 KWHRS)
1155.59 (31660 KWHRS x 0365)

$1157.44

‘ Total and Average Flectric Cost (Drying‘prqcess)

$579.28 2.90¢/bu. Fan
1157.44 5.79¢/bu. Heater

$1736.72 ~  8.69¢/bu. Total
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AERATION ‘

20,000 3 HP x (6 mos. x 24 hrs./month x 1 = 432 KWH

412 KWH x $.0365 + $1.85 for first 20 KWH = $16.89, .08¢/bu.

LABOR & MANAGEMENT

7 mos. storage

1 hr/day for labor during drying/bin

12 hr/month for labor drying storage/bin

$3.00/hr :

2 bins x $3.00 (1 hr./day x 33 days) _ | |
20,000 bu. = AL . .99¢/bu. drying labor

2 bins x 12 hrs./month x 7 x $3.00

= 2.52¢/bu. sto be
20,000 bu. 52¢/bu. storage labor
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Appendix ’I‘abié 21.1, Dryer performance records

based on an ambient alr temperature of 60° F

OPERATING @ MOISTURE CONTENT

MOISTURE ~ ~ B.T.U./LBS. OF WATER
| R 215 1 208
Batch;Bin R 100° - 120° © 1,350 1,500 1,600
Autanatic-Batch ~ 160° - 180° ~ 1,750 1,750 1,850
Continuous Flow 7 'v_180°'- 220° 1;750 1,850 2,200

lBehlen Manufacturing Company, Modern Grain Conditioning, 2nd Edition EE
Page 12, Colwnbus, Nebraska




47

Appendix Table 22.1/ Million BTU/Hr. Required
for Temperature Rise Shown 1n Degrees F )

: 10 H.P. HEAT UNIT 38" DIA.

Static o ’

Water S50° F.] 60° F.| 70° F.| 80° F.| 90° F. {100° F.{110° F.|120° F.{130° F.| 140° F.|150° F.| 160° F.
Presswe i .

5.00° .335| .402 | .469 | .536| .603| .670| .737 | .804| .870| .937{ 1.004 | 1.071]
4.5" .432| .518 | .605| .691 778 | .864| .950 | 1.037| 1.123| 1.210} 1.296.| 1.382
4.0" .540 | .648 | .756| .864 | .972 [ 1.080] 1.188 | 1.296 | 1.404 | 1.512 | 1.620 | 1.728 .
3.5 678 | .813 | .949|.1.084 {:1.220 | 1.355} 1.491| 1.626 | 1.762 | 1.898 | 2.033 | 2.169
3.0" 8151 978 | 1.142 | 1.305 |"1.468 | 1.631] 1.794 1 1.957 | 2.120 { 2.283 | 2.446 | 2.609
2.5 .907 | 1.089 | 1.270 | 1.452 | 1.633 | 1.814| 1.996 | 2.177 | 2.359 | 2.540 | 2.722 | 2.903

2.0t L9721 1.166 | 1.361 | 1.555 | 1.750 | 1.944| 2.138 | 2.333{ 2.527 | 2.722 | 2.916 | 3.110
1.5" 1.152 | 1,218 | 1.421 | 1.624 | 1.827 | 2.030 | 2.233 | 2.436 | 2.640 | 2.843 | 3.046 | 3.249
1.0" 1.056:] 1.267 | 1.478 | 1.690 | 1.900 | 2.111] 2.323 | 2.534 | 2.745] 2.956 | 3.167 | 3.378

‘ s ‘ 1750 RPM 15 H.P. HEAT UNIT 38" DIA.

'5.0" .535 | .642 748 | .855 7] .962 | 1.069 ) 1.176°} 1.283 | 1.390 | 1.497 | 1.604 { 1.711
4.5" 616 | .739 | .862| .985 | 1.108 | 1.231 | 1.354 | 1.477 | 1.600 | 1.724 | 1.847 | 1.970
4.00 | .710 | -.852 | .994 | 1.136 | 1.278 | 1.420| 1.562 | 1.704 | 1.846 } 1.988 | 2.130 | 2.272 -
3.5 .842 | 1.011 | 1.179 | 1.348 | 1.516 |'1.685| 1.853 | 2.022 | 2.190 | 2.359 | 2.527 | 2.6%96
3.0¢ 9591 1.150 | 1.342 ) 1.534 | 1.725 | 1.917 | 2.109 | 2.300 | 2.492 | 2.684 | 2.876.} 3.067
2.5t 1.048 | 1,257 | 1.467 | 1.676 | 1.886 | 2.095| 2.305 |.2.514 | 2.724 | 2.933 | 3.143 | 3.352
2.0¢ 1.121 | 1.345 | 1.569 | 1.793 | 2.017 | 2.241 | 2.465 | 2.689 | 2.913 | 3.137 | 3.362 | 3.586
1.5¢ 1.180 | 1.416 | 1.652| 1.888 | 2.124 | 2.360 | 2.596 | 2.832 | 3.068 | 3.304 | 3.540 | 3.776
1.0 1.231 ] 1.477 | 1.724 1 1.970 | 2.216 | 2.463 ]| 2.709 | 2.955| 3.201 | 3.447.| 3.694 | 3.940

) : 20 H.P. HEAT UNIT 38" DIA. I
5.0" 645 774 9031 1.033 ] 1.162 | 1.291] 1.420.] 1.549.] 1.678 | 1.807 | 1.936 { 2.650
4.5" 7291 .875 1 1.021] 1.166 | 1.312 | 1.458 1 1.606} 1.750 | 1.895| 2.041 | 2.187 | 2.333
4.0" 843 | '1.109 | 1.179 | 1.348 | 1.516 | 1.685| 1.853 | 2.022 | 2.190 | 2.359 | 2.527 | 2.696
3.5 977 | 1.763 [ 1.368 | 1.564 | 1.759 | 1.955] 2.150 | 2.346 | 2.541 | 2.737 | 2.932 | 3.128
3.0t 1.118 1.34] 1.565| 1.788 | 2.012 | 2.236| 2.459 | 2.683 | 2.906 | 3.130 | 3.353 3.577
2.5 1.215| 1.458 | 1.701 | 1.944 | 2.188 | 2.430 | 2.673 | 2.916 | 3.159 | 3.402 | 3.645 | 3.888
2.0¢ 1.293 | 1.552 { 1.811 | 2.070 | 2.328 | 2.587 | 2.845(.3.104 | 3.366 | 3.621 | 2.880 | 4.139 .
15" 1 1.3504( 1.620 | 1.890°| 2.160°| 2.430°|:2.700:| 2.970'13.240 | 3:510 '3.780| 4.050 | 4.320
1.0 1.040 | 1.685 | 1.966 | 2.246 | 2.527 | 2.808 | 3.089 | 3.369.1 3.650 | 3.931 | 4.212 | 4.493

25 H.P. HEAT UNIT 38" DIA. - - v )
4.0 | .945| 1.134 | 1.323 | 1.512 | 1.701 | 1.890 | 2.079 | 2.268 | 2.457 | 2.646 | 2.835 | 3.024
3.5 1.134 | 1.361 | 1.588 | 1.814 | 2.041 | 2.268 | 2.495| 2.722 | 2.948 | 3.175 | 3.402 | 3.629 .
3.0¢ 1.261{ 1.513 | 1.766 | 2.017 | 2.270 | 2.522 1 2.774 | 3.26 | 3.278 | 3.531|3.783 | 4.035
2.5 1.350 | 1.620 | 1.890 | 2.160 | 2.430 | 2.700 | 2.970 | 3.240 | 3.510 | 3.780 | 4.500 | 4.320
2.0" 1.428 | 1.714 |2.000 | 2.285 | 2.571 | 2.857 | 3.142 | 3.428 | 3.714 | 3.999 | 4.285 | 4.571 .

1.5" 1.504| 1.805 [2.105 | 2.406 | 2.707 | 3.008 | 3.309 {.3.609 | 3.910 | 4.211 | 4.512.} 4.812
1.0" 1.580 | 1.895 |2.211 ] 2.527 | 2.843 | 3.159 | 3.475]3.791 | 4.107 | 4.423 | 4.739| 5.054

PTO 2200 RPM 20 H.P. HEAT UNIT 38' DIA. = 40 H.P. ENGINE R
5.0" ;535 ] .642 | .748| .855| .962 |1.069| 1.176 | 1.283 | 1.390 | 1.497 | 1.604-{ 1.711

‘4.5 702 | .842 | .983 | 1.123 | 1.264 | 1.404 | 1.544 | 1 .685| 1.8251 1.966 | 2.106 | 2.246
4.0 | 945 ] 1.134 | 1.323 | 1.512 | 1.701 | 1.890 | 2.079. | 2.268 | 2.457 | 2.646 | 2.835 | 3.240.
3.5" 1.134 | 1.361 | 1.588 | 1.814 | 2.041 | 2.268 | 2.495 | 2.722 | 2.948 | 3.175 | 3.402 | 3.629
3.0 1.261 1 1.513 | 1.765| 2.017 | 2:270 | 2.522 | 2.774 | 3.026 | 3.278 | 3.531 | 3.783 4.035
2.5 1.350 | 1.620 | 1.890 | 2.160 | 2.430 | 2.700 | 2.970 | 3.240 |- 3.510 | 3.780 | 4.050 | 4.320
2.0" 1.428 | 1.714 | 2.000 | 2.285 | 2.571 | 2.857 § 3.142 | 3.428 | 3.714.{ 3.999 | 4.285 | 4.570 -
1.5 1.504 | 1.805 [ 2.105] 2.406 | 2.707 { 3.008 | 3.309 | 3.609 | 3.910 | 4.211 | 4.512 | 4.813
1.0¢ 1.580 | 1.895 | 2.211 | 2.527 | 2.843 | 3.159 | 3.475 | 3.791 | 4.107 | 4.423 | 4.739 | 5.544

PTO 2200 RPM 40 H.P. HEAT UNIT 38 DIA. = 80 H.P. ENGINE o ‘

5.0¢ 1.350 | 1.620 | 1.890 | 2.160 | 2.430 { 2.700 | 2.970 | 3.240 | 3.410 | 3.780 | 4.050 | 4.320
4.5" 1.445 | 1.733 |2.022 | 2.311 | 2.600 | 2.889 | 3.178 | 3.467| 3.756 | 4.045 | 4.334 | 4.622
4.0°. 11.51571.818 {2,121 2.435| 2.726 | 3.029.| 3.332 | 3.635{ 3.938 | 4.241.1.4.544 | 4.847
3.5 1.577 | 1.892 |2.208 | 2.523 | 2.838 | 2.154 | 3.469 | 3.784 | 4.100 | 4.415 { 4.730.{ 5.046
3.00 11,636} 1.963 {2.291| 2.618 | 2.945 | 3.272 | 3.600.3.927'| 4.254'| 4.581|4.909 5.236 -
2.5 11.682]2.019 12.355] 2.691 | 3.028 | 3.364 | 3.701 | 4.037 | 4.373 | 4.710 | 5.046 } 5.383
2.0 1.728 {1 2.074 12.419 | 2.765 | 3.110 | 3.456 | 3.802 | 4.147 | 4.493 | 4.838 | 5.184 | 5.530
1.5 1.766 {2.119 {2.472 | 2.825 | 3.178 | 3.532 | 3.885 | 4.238 | 4.591 | 4.944 | 5.297 | 5.651
1.0+ 1.800 | 2.160 {2.520 | 2.880 | 3.240 | 3. 600 3.960 {4.320.| 3.680 | 5.039| 5.400 | 5. 760

1/ Behlen Manufacturing Company, Modern Grain Conditioning, Second Edition,
~ P. 9, Columbus, Nebraska. , :
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