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AE 569 - Exam 1

Part 1 Closed Book Name
Multiple Choice: 2 ptseach

1. The contribution of bacteriato grain deterioration is
a) never of importance.
b) not really understood.
) aways the most important of any agent.
d) seldom of importance.

2. Different grains have different safe storage moisture contents because
a) different grains will have different bulk dengties.
b) grains with thick seed coats tend to be more resstant to attack.
) tradition among grain people has established vaues for different grains.
d) gransvary in equilibrium moigture content for 65% RH air.

3. At the end of the Allowable Storage Time, corn will have, on the average
a) lost /2% of dry matter
b) lowered one commerciad grade number
) produced 7.4 grams of carbon dioxide per kilogram of origina dry matter
d) al of the above
e) none of the above

4, Whét limits column thickness in a batch or continuous-flow dryer having a cross flow
configuration?
a) drying capacity
b) arflow rate
) moisture content variation a end of drying
d) drying efficency
€) none of the above



10.

11.

Which continuous-flow dryer type most often represents continuous-flow dryersin cylindrica
bins?

a) counterflow

b) concurrent flow

) crossflow

d) al three types are often found as bin dryers.

Of the continuous-flow dryer types, this one has the highest fud efficiency:

a) concurrent flow
b) crossflow
) counterflow

d) they dl have about the same fud efficiency.

Anin-gorage natura ar dryer is operating with 10 ft of grain in the bin; increasing grain depth to
15 ft will

a) decrease drying rate.

b) increase drying rate.

) have no effect on drying rate.

A gtirring machine has what effect on the Allowable Storage Time of grain in adrying bin.
a) increase

b) decrease

) has no effect

d) cannot tell from information given.

At the completion of drying which of these dryer types has the highest average kerndl
temperaure, given the same drying air temperature?

a) concurrent flow
b) crossflow
) counterflow

d) al have about the same average kernd temperature.

The suspended overhead floor batch dryer (roof dryer) overcomes this disadvantage of a
conventiond bin-batch dryer:

a) too much moisture variation across grain depth.

b) time lost unloading the batch.

) no wet grain holding.

d) smd| batch sze.

Increasing bin diameter for a constant depth of grain with the same fan will have what effect on
the static pressure at the plenum?

a) decrease
b) no effect
) increase



12.

13.

14.

15.

d) cannot determine from this information only.

Air is being forced through alayer of grain 10 feet degp. The pressurein the plenumis5in
H20O. The pressure at a point in the grain 2 feet aoove the floor will be

E2) 0inH20
b) 10in H20
) 4inH20
d) 1in H20

Soybean hulls are removed before oil extraction because

a) they're more vauable for use as a dietary supplement
b) they loosen and clog the system

) they don't have enough ail to merit processng

d) it isatradition in the industry

In the solvent extraction process, the first solvent to which the beans are exposed to is
a) soybean ail.

b) fresh hexane.

) haf miscdla

d) nearly full miscdla

The main advantage of the solvent extraction process over other oil extraction processesis
a) higher oil recovery.

b) less solvent loss.
) higher qudity medl.
d) less energy use.



Part 2
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Open book and notes

Show your work Name

(30) 16. A hin contains 600,000 |b corn at 18% moigure. The bin isfitted with afan which can
ddiver 30,000 cfm. Outside air is 65°F and 30% RH. The fan motor and a heater heat the
ar 10°F while thefanis on.

a)

b)

9

h)

How many dry bu of corn arein the bin?

Assume that with the fan off, corn in the bin comesto 65°F. What is the equilibrium
relative humidity of the interspace air in the corn?

With the fan on, what moisture content does the corn dry to?

How many Ib of water are removed in this process?

How long will it take to remove this weter (days)?

At what temperature is the wet corn stored?

How long can drying take before corn has lost 0.5% dry matter?

How many days of alowable storage time were lost due to the 10° temperature rise?



(30) 17. A 24-ft diameter bin contains 15 ft of wet gpreader placed corn which has been stirred.
The bin isfitted with a Rolfes 28-in 10-hp axia fan. Compute the cfm/bu delivered by
the fan.



(25 18. A bin contains 600,000 |b of 25% moisture corn. The bin is equipped with abiodryer
which uses heet from respiration of fungi to dry the corninthe bin. If it takes 2000 Btu
to evaporate each Ib of water, what is the corn moisture content when 7% of the
origina dry matter has been consumed?



