


cents per gallon. The cost per bushel for fuel would

be—

15,829 BTUs/bu. x $0.75/gal.
92,000 BTUs/gal.

= 80129 or 129 cts./bu.

Electricity cost per bushel can be calculated
by the equation (Eq.2):

hp x 90 kwh x cost/kwh
bu. dried/hr.

Electricity cost/bu. =
where: hp is combined horsepower to operate
fans and augurs.

0.90 kwh is the conversion factor of hor-
sepower to kilowatt hours.

cost/kwh is the present cost of electricity.
bu. dried/hr. is the rated drying capacity
for the moisture levels desired.

For example, assume that 25-percent-maisture
corn will be dried to 155 percent, that the com-
bined heating and cooling fans and augers an an

automatic batch dryer require 42.5 hp, that electri-
city coslts 7 cents per Kilowatt hour, and that rated
drying capacity is 333 bushels per hour. The cost
per bushel for electricity would be—

42.5 hp x 90 kwh x $0.07/kwh _
333 bu./nr. = $0008 or 0.8 ct./bu.

Labor cost per bushel can be determined from
the equation {£q.3):

houriy wage x .50 hr.
bu. dried/hr.

hourly wage is the rate at which drying
labor can be hired.
0.50 hr. is the portion of
charged to the dryer.
bu. dried/hr. is the rated drying capacity
for the meisture levels desired.

For example, assuming corn will be dried from
25 to 15.5 percent moisture in an automatic batch

Labor cost/bu. =

where:

labor time

Table 1. Approximate Annual
Heated-Air Grain Dryers at Various Usage Levels {1983 Dol-

Overhead Costs of Two

lars).
Automalic batch dryera Continuous flow dryerb
Bushels with vaneaxil fan with centrifugal fan
dried (price new—$28,526) {price new—$36,550)
annually (annual cosi—$5,1 35)c {(annual cosl—$6,579)c
cents/bushe)
10,000 513 6h.8
20.000 257 329
50,000 10.3 1341
75,000 68 88
100,000 51 6.6
200,000 26 33
300,000 1.7 22

a Autoimatic batch with rated capacity of 47% bu /hr drying from 20%
to 5% maisture and 333 bu.. nr from 25% o 15% moislure

b Contnuous flow with rated capacity of 500 bu./hr. drying from 20%
10 15% moisture and 325 bu s hr from 25% 1o Y5% maisture

¢ Annual overhead cost - price new x 18% (0.18)

Table 2. BTUs Required to Dry a Bushel of Corn.*

Final BTUs required when initial moisture content is—

moisture

content  18% 19% 20% 21% 22% 23% 24% 25% 26% 27% 28% 29% 30%

BTUs/bushel

24% 3083 4543 6003 7386 8769
22% 3220 4717 6214 7828 9042 10376 11.710
20% 3387 4945 6502 7957 9414 10,779 12146 13448 14745
18% 3626 5259 6891 8407 9922 11328 12733 14061 15388 16,645 17,301
16% 3810 5665 7420 90CB 10596 12051 13506 14874 16,241 17513 18,784 19986 21,188
.155% 4972 6709 B445 10019 11,593 13035 14477 15829 17180 18442 19704 20894 22083
15% 8,033 7752 9470 11030 12,589 14,018 15447 16,783 18118 19371 20,624 21801 22978
14% B156 9838 11519 13051 14,582 15985 17388 18691 19994 21229 22463 23616 24768
13% 10479 2128 13777 15276 16,774 18,151 19528 20,808 22088 23288 24486 25615 26,744
12% 12801 14418 16034 17500 18966 20317 21667 22925 24182 25346 26,509 27614 28719

“Assumes pushel is al inial maisture content, air flow rate 15 100 cuft /bu., and arr temperalwe 1s 180°F
Source John Glover, Extension Agricuitural Engineer, North Caroiina Stale University.




dryer with a 333-bushel-per-hour rated capacity
and labor is available at $4.25 per hour, the cost
per bushel for fabor would be;

$4.25/hr. x 50 hr,
333 bu./hr.

Total operating cost to dry corn from 25 to
15.5 percent moisture in our example is 14.3 cenis
per bushel (129 + 0.8 + 0.6). Operating expenses
to dry corn tn batch and continucus flow dryers to
15.5 percent from other initial moisture levels
{assuming the same per-unit fuel, electricity and
labor costs) are shown in Table 3. If your
equipment's drying capacity or any per-unit input
cost differs from that in the table, determine your
operating cost as described abave.

= $0.0064 or 0.6 ct./bu.

Shrinkage Cost

Although overhead and operating expensss are
importany, the principal “cost” of drying corn is that
due to shrinkage or weight loss. When corn is dried
from 25 percent moisture content to 15.5 percent,
9.5 points of moisture are removed, however, 11.74
percent of the original weight is lost.

Shrinkage due to moisture removal always
exceeds the reduction in moisture percentage
points, because it is based on different total weights
before and after drying. Table 4 shows the percent
weight loss in a bushel of grain dried from various
beginning to various ending moisture contents.
These figures include actual moisture loss plus .5
percent for dry matter loss,

The cost of shrinkage is the number of pounds
(or busheis} of grain lost in the drying process mul-
tiplied by corn's market price after drying. A more
direct way of computing shrinkage cost is to use
the equation (Eq.4).
market price
No. 2 corn

pct. shrinkage

Shrinkage cost/bu. = {from Table 4)

For example, if No. 2 corn is $3.00 per bushel,
and 25-percent-moisture corn (s dried to 15.5 per-
cent, shrinkage cost per bushel would be—

$3.00 x 1174 (11.74%) = $0.352 or 35.2 ct./bu.

Table 5 shows the cost of shrinkage when dry-
ing corn to 15.5 percent moisture from various ini-
tial moisture levels and at various market prices. If
drying to other than 15.5 percent, use the equation
here to figure shrink value.

DETERMINING RETURNS TO DRYING
AND BREAKEVEN VOLUMES

Returns to Drying

As mentioned at the outset, if corn is dried
rather than sold wet, the commercial moisture
discount can be avoided. The discount schedule
for corn at most elevators in 1984 was 2.0 percent
of base price per point of moisture in excess of
15.5 percent, or stated as an equation {(Eq.5):

Moisture  _ discount
discount/bu. rate

market price | moisture pls.

* No.2 corn " above 15.5%

Table 3. Estimaled Operating Costs for Drying Grain from Varying Initial Moisture Levels to 15.5 Per-
cent Using Automatic Batch Dryer and Continuous-Flow Dryer.

Initial Batch ﬂryera operating cost Continuous-flow dryerb operating cost

moisture Elec- Elec-

content Fuel® Iric:ltycI Labor® Total Fuel® trlcliyd Labor® Toial

cents per bushel

30% 180 1.43 1.11 205 180 96 1.06 202
29% 17.0 1.24 98 192 17.0 84 92 188
28t 161 1.09 87 181 161 743 82 177
27% 150 97 g7 16.7 15.0 66 73 16.4
26% 14.0 88 70 156 14.0 60 66 15.3
25% 129 80 64 143 129 55 B1 141
24% 1.8 74 59 131 118 51 56 12.8
23% 106 68 H4 118 106 47 52 1186
22% g5 64 51 107 9.5 44 48 10.4
21% 82 60 47 93 8.2 41 45 g
20% 6.9 56 44 79 69 .38 43 7.7
19% 55 53 42 6.5 55 .36 40 6.3
18% 41 50 40 50 41 34 38 48

moisture

maoisiure
¢ LP gas at $0.75/gal.
d Electrncity at $0 .07/ kwh.
e Labor at $4.25/hr. with one -half me charged to dryer.

& Automalic balch with rated capacity ol 479 bu./br. drying from 20% to 15% maoisture and 333 bu /hr. from 25% to 15%

b Continuous -flow with rated capacity of 500 bu./hr. drying fram 20% to 15% moisture and 325 bu./nr. from 25% 1o 15%




For example, the commercial moisture discount
for marketing 25-percent-moisture No. 2 corn
priced at $3.00 per bushel would be—

02 (2%) x $3.00/bu. x 9.5 pts. = $0.57 or 57 ct./bu.

Gross returns to drying is the commercial
discount minus the value of shrinkage. In our
example, that would be 21.8 cents per bushel (57 -
35.2).

Net returns to drying is the gross returns minus
the overhead (Table 1) and operating expenses
(Table 3). Again using the example, it 75,000
bushels a year were dried in a batch dryer, the net
return would be 0.7 cents per bushel [21.8 - (6.8 +
14.3)], or about equal to the cost of drying. How-
ever, if twice as much corn was dried, the profit
would be about 4 cents per bushel {21.8 - (3.4 +
14.3)]—which certainly is sufficient to justity on-
farm drying equipment.

The worksheet at the end allows you to deter-
mine the profitability of drying vs. immediate mar-
keting using drying cost, moisture discount rate and

market price figures most applicable to your situa-
tion.

Breakeven Volumes

The volume of corn that would be needed to
break even (i.e. cover all drying cosls) is deter-
mined by using the equation (Eq.6):

Breakeven _ annual overhead cost
volume discount - (shrinkage + operating cost)

Far example, if 25-percent-moisture corn
batch-dried to 15.5 percent has a market price of
$£3.00 per bushel, the volume needed to justify the
dryer described in Table 1 having an annual over-
head cost of $5,134.68 would be:

$5,134 68 _ $5,134.68
$0.57 - (0.352+ 0.143)  $0.075/bu.

= 68,462 bu.

Thus, with an annual volume of about 68500
bushels of corn, one would be ahead to purchase
the specified dryer rather than take the commercial

Table 4. Grain Shrinkage When Drying from Various Beginning to Ending Moisture Levels.”
Initial Percent of shrinkage when grain is dried to—

moisture

content 13.0% 13.5% 14.0% 14.5% 15.0% 15.5% 16.0% 16.5% 17.0%

percent
15.5% 337 2.81 2.24 1.67 1.09 - - -
16.0% 395 3.39 283 2.25 1.68 1.09 -
16.5% 452 397 341 2.84 2.26 1.68 1.10 --
17.0% 510 455 3.99 342 285 228 1.69 1.10 -
17.5% 567 512 457 4.0 344 287 2.29 170 110
18.0% 6.25 570 515 4.59 403 346 2.88 230 1.70
18.5% 6.82 5.28 5.73 518 462 405 3.48 290 2.31
19.0% 7.40 5.86 6.31 576 521 4.64 407 3.49 293
19 5% 797 7.44 6.90 635 579 523 467 4.09 351
20.0% 8.55 8.01 /.48 6.93 6.38 583 526 4.69 4.11
20.5% 9.12 8.59 8.06 7.52 6.97 6.42 5.86 5.29 472
21.0% 9.70 9.17 864 810 7.56 7, 6.45 588 532
21.5% 10.27 9.75 9.22 869 815 760 7.05 6.49 592
22.0% 1084 10.33 9.80 927 874 819 7.64 7.09 6.52
22.5% 11.42 10.90 10.38 .86 932 8.78 B.24 7.69 713
23.0% 1199 1148 1097 10.44 941 9.38 883 8.28 7.73
23 5% 1257 12 06 1155 1103 10 50 997 3.43 B.88 8.33
24 0% 13.14 12.64 1213 1161 11.09 10.56 1002 9.48 8.93
24 5% 1372 13.22 12.71 12.20 1168 11.15 1062 1008 9.54
25 0% 1429 13.79 13.29 1278 12.26 11.74 11.21 1068 10.14
25 5% 14 87 14 37 1387 1337 12.85 1233 11.81 11.28 10.74
26 0% 1544 1495 14.45 13.85 13.44 1293 1240 11.88 11.34
26.5% 16.02 15.53 15.03 14.54 14.03 13.52 1300 12.48 11.95
27.0% 16.58 16.11 1562 1512 14.62 1411 13.60 1307 12.55
27.5% 1717 16.68 16.20 1570 1521 14.70 1419 13.67 1315
28.0% 17.74 17.26 16.78 16.29 15.79 1529 1479 1427 13.75
28.5% 18.32 17.84 17.36 16.87 16.38 15.88 1538 1487 14.36
29.0% 18 89 18 42 17.94 17.46 16.97 16.48 1598 1547 14 .96
29.5% 19.47 1900 18.52 18.04 17 .56 17.07 16.57 16.07 15.56
30.0% 2004 1958 1910 18.63 18.15 17.66 1717 16.67 16.16
* Shninkage figures include actual maisture 10ss plus 5 parcent lor dry matter 10ss
Source T.E. Nichals. Jr . Grain Shrinkage and Conversion Tables, AG-182, North Carolina State University, June 1982
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moisture discount. However, with less than that
volume, it would pay to take the discount or con-
sider a dryer with a smaller annual ownership cost.

A WORD ABOUT OVERDRYING

Overdrying corn is an expensive practice. The
market corn price is based on a “standard bushel,”
which is 56 pounds of corn containing 15.5 percent
moisture. When corn is dried below this level, the
producer loses pounds or busheis of grain without
being compensated by a higher price. Far example,
at $3.00 per bushel, the producer loses about 5
cents per bushel for each point of moisture that is
removed betow 155 percent (1.6% x $3.00) plus
the additional drying cost.

Besides the weight loss, overdrying reduces
dryer capacity and increases the chances of bro-
ken kernels and stress cracks in the grain, which
may result in a discount for excessive foreign
material. Corn dried to, say, 13.5 percent moisture
content breaks much more easily during handling
than does corn at 15.5 percent moisture,

Also, it is not a good practice t¢ mix overdry
corn with higher-moisiure grain to arrive at an
"average’ (e.g., mixing 12-percent and 16-percent
corn in order to market a 14-percent corn}. This
practice results in a foreign rmatter content more
typical of 12 -percent-moisture corn.

SUMMARY

Costs of on-farm corn drying consist of three
components—overhead expenses, operating ex-
penses and weight loss or shrinkage. Farmers who
are considering drying their corn should determine
what these costs will be and compare them with

- the drying costs and moisture discounts at their

local elevators.

At a 2 percent moisture discount rate, drying
corn is profitable at high initial moisture levels and
relatively high market prices. However, at low
market prices and/or at initial moisture content lev-
els below 20 percent, returns to drying may be
uneconomical.

Table 5. Shrinkage Costs of Drying Corn to 15.5 Percent from Various Initial Moisture Levels and at
Various Market Prices.
Grain Value of shrinkage* when initlal moisture content is—
price/
bushel 16% 17% 18% 19% 20% 22% 24% 26% 28% 30%
cents per bushel
$1.50 164 342 519 669 8.75 12.29 15.84 19.40 22.94 26.49
$1.60 1.74 365 554 7.42 933 13.10 16.90 20.69 24 46 28.26
$1.70 1.85 388 588 789 9.91 13.92 17.95 2198 2599 30.02
$1.80 1.95 4.10 6.23 835 10.49 14.74 19.01 2327 27.52 31.79
$1.90 2.07 433 6.57 882 11.08 15.56 20.06 2457 29.05 3355
$2.00 2.18 4 .56 5.92 9.28 11.66 16.38 2112 25.86 30.58 35.32
$2.10 2.29 479 727 974 12.24 17.20 2218 27.15 321 37.09
$2.20 2.40 502 7 .61 10.21 1283 1802 2323 28 .45 3364 38 85
$2.30 251 524 7.96 10.67 13.41 18.84 24.29 29.74 3517 4062
$2.40 262 547 8.30 11.14 13.99 19.66 2534 31.03 36.70 42 38
$2.50 273 5.70 8.65 11.60 14.58 20.48 26.40 3233 38.23 44 15
$2 60 283 593 9.00 12 .06 15.16 21.29 27.46 3362 39.75 45.92
8270 2.94 616 9.34 12.53 1574 22 11 28.51 34.91 41.28 47 68
$2.80 3.05 638 9.69 12.99 16.32 2293 2957 36.20 42 81 49.45
$2.90 316 661 10.03 +3.46 1691 23.75 3062 37 50 44 34 5121
$3.00 327 6.84 10.38 13.92 17.49 24.57 31.68 38.79 45.87 52 .98
$3.10 338 707 10.73 14.38 18.07 25.38 3274 40.08 47 40 54.75
$3.20 3.48 7.30 11.07 14 .85 18.65 26.21 3379 41.38 4893 56.51
$3.30 3.60 752 11.42 1531 1924 2703 34 85 42 67 50 46 58.28
$3.40 37 775 11.76 1578 19.82 2785 3590 4396 5199 60.04
$3.50 382 7.98 1211 16.24 20.41 28.67 36.96 4526 53.52 61.81
$3 60 392 8.21 12 .46 16.70 20.99 29.48 38.02 46 .55 55.04 63 58
$3.70 4.03 8.44 1280 1717 21.57 30.30 39.07 4784 56.57 65.34
$3.80 414 8.66 1315 17 63 22.15 3112 4013 4913 58.10 67.11
$3.90 4.25 8.89 13.49 18.10 2274 3194 41.18 50.43 59.63 68.87
$4 00 4.36 9.12 13.84 18.56 23.32 32.76 4224 51.72 61.16. 70.64
" Value of shnink  market pnce x percentage shnnkage (from Table 4)







