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BackgY'ound

In April 1980, Dr. Howard C. Potts visitcLi Sierra Leone at the

request of USAID/SL to assist in the planning and design of a small

capacity seed dryer and stol'age facility for the ,l\CRE pl'oject located at

Njala University College. After his return, plans for a small Lilg-t)T"'-'

seed dryet' and a climatic controlled storage room were drawn at tne Seed

Technology LJboratory. A copy of these plans and a list of necessary

equipment were sent to AIU/Sierra to be forwarded to the appropriate

persuns at ACRE. The fan, heater, and controls for the dryer, and the

four air conditioners and one dehumidifer for the storage room were

C:'dered and arrived at Njala in mid-1982. By this time the building 1n

which the dryer and storage room are located was completed along with

the storage room and the plenum chamber for the bag-type dryer.

\



Installation of Equipment

In October 1982, USAID/SL made a second request to the Seed Technology

Laboratory for assistance in the installation of the equipment for the

dryer and the storage room. In response to the request, Dr. G. Burns

Welch traveled to Sierra Leone and supervised the installation and

checked out the operation of the equipment.

The equipment was operating satisfactorily at the time of my

departure but there were several things I recommended being done before

the facility was put lnto use.

1. Add three inches of insulation below the ceiling ~n the storage

room and paint the ceiling with two coats of aluminum paint. The pre_

sent insulation is inadequate.

2. Cover the hole in the ceiling with same thickness of insulation,

~ea1 cracks, and paint.

3. Repair rubber gasket under the dOur.

4. Seal cracks around air conditioners with tape.

5. Construct drain trough under air conditioners to discharge

water outside the building.

6. Connect 15 inches of asbestos covered 0ire to heater terminals

and extend out of transition about 6 inches to connect to plastic

insulated wire.

7. Lower the wall at the end of the dryer room to the top of the

fence to prevent rain from blowing in.



Description of the Operation of the Dryer

The dryer is an eight position bag-type dryer. The fan and heaters

are electrically operated. A schematic of the electrical system is

shown in Figure 1. The fan is operated on 110 volts. The source of

power fur the fan is from a 220 volt wall plug which is fed from the

fuse box. The current to the fan is controlled by the manual switch no.

1 and the magnetic relay. When switch no. 1 is closed, the magnetic

relay is also closed and current goes to the 220-110 volt transformer.

There the 220 volts are reduced to 110 volts for driving the fan. The

fan runs as long as the current is on and switsh no. 1 is closed.

The current for the heaters is fed from the fuse box to the mag

netic relay no. 2, then to the circuit breakers and then to the heaters.

The magnetic relay controls the ?20 volts current to the circuit breakers

and hsatel-s. The rJii1gneIlc l~elay is made to close 01' open by the manual

switch no. 2, the air-flow switch, and the thermostat which are con

nected in s21'ies. The air-flow s\vilch is closed only when the fan is

runnlng. If the fan should stop, the air-flow switch will open to

prevent the heaters being on while the fan is not runninq. The thermo

stat switch is closed when the air temperature is below 110F. But if

the tClnperature goes above 1l0F the thermostat switch opens and cuts the

heaters off which prevents the temperature going ahove 110F.

To start the dryer, the fan is turned on first, and then the

heater manual switch no.2. The circuit breaker switches wust also be at

the "on" position. Each heater strip is connected through a separate



circuit breaker. If all the heater strips are not needed, any ohe can

be turned off by moving its circuit breaker to the "off" position.

Description of the Operation of the Storage Room

The temperature and the relative humidity inside the room will be

maintained at levels below the outside conditions. A condition such as

65F temperature and 60,b relative humidity would be satisfactor.y for

storing seeds for 18 months.

The storage room is equipped with four through-thE-wall air conditioners

to cool the room. Two of the air conditioners operating at the same

time can probably maintain the desired temperature. The other two will

serve as standbys in cese one or two of the air corditioners should stop

operating and need repairing. Each air conditioner is controlled by its

individual thermostat which \',i11 have to be adjusted to the desil'ed

temperature.

The lmJer relative humidity inside the I'oom is maintained by both

the air conditioners and the dehumidifier. The air cunditioners will

lower the relative humidity several percentage points which is evident

by the amount of water condensing on the cooling coils in the air

conditioners. But to lower the relative humidity to the desired lower

level it is necessary to use an additional dehumldifier. The dehumifier

is a duel-bed desiccant type. In operation the moist air from inside

the room is blown through a bed of desiccant which absorb the moisture

and then the dry air is returned to the room. At the same time the

other bed is being dried or reactivated by heating it and circulating

.~.



outside air through it to take out the moisture. The beds alternate

automatically from dehumidification to reactivation about once each

hour. The dehumidification is cO:ltrolled by a humidistat inside che

storage room.

Maintenance of Equipment

All the-equipment is of good quality and should give years of

trouble-free service if properly maintained_ The most likely problem to

occur wi11 be with the electric motors and the compressors in the air

conditioners. The voltage from the power line was below the rated

voltage of the motors and this can cause a motor to burn out. If this

should occur, a search should be made in Freetown for a shop that might

be able to rewind a motor. If this service is not available, it will be

necessary to obtain a new motor in Freetown or irnport one.

If a description of any problem that might arise could be sent to

the Seed Technology Laboratory, it might be possibly to analY2e the

problem and make recommendations for correcting it.

An instruction manual for the dehumidifier will be sent to the

persons in charge of the equipment.
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FIGURE l. WIRING DIAGRAM FOR BAG DRYER AT ACRE PROJECT, SIERRA LEONE


