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EXPERIMENTS ON TARI-TYPE TEMPERING DRYER

by

C. P. Wu, K. H. Huang & C. T. Tsao

Summary

This is an automatic circulation dryer developed under this project. The capacity of
this dryer is 1.5 to 3 tons equiped with an electric motor of 110V and 1 to 2 HP. This

dryer is suitable for individual farm household, rice mills orcooperative farms. One of

the function of this dryer is for quick drying during rainy season, the other is for general
purpose. The structure of this dryer is simple, so that the production cost can be reduced.
2. Structure

(1) Grain flow control system

(a) Metering rolls like a star in section and a screw elevator are adopted.

(b)

(e)

This kind of combination of flow control system performed very well.
However, the structure is very complicated and the star type rolls will be
clogged easily by broken rice panicles and small stones mixed with the rice
grains. In the meantime, since the flow speed of wet grains in the very
beginning and in the end of the process are different a lot, and the grain
flow are moved intermittently during the process. Hence, the elevator is
easily stopped.

The star type metering rolls and a declined collecting board are adopted.

The structure of this system is simple than the previous one, however,
this combination has the same defects mentioned above. Since there are
considerable side pressures on the board, the wet grain flow will not be
moved so easily on the board. This system is suitable for the square or
column type grain dryer.

Screw elevator control system is adopted.

The flow control of this system is very accurate and simple in structure.
This system is suitable for rectangle type grain dryer. A variable screw
pitch or a variable diameter of the screw or both are needed, so that a uniform
grain flow will be achieved in the front as well as in the rear of the whole
system. In the meantime, an adjtisted plate is needed to be attached to both
of the front and the rear of the system so as to control the grain quantity in
the inlet and in the outlet of the dryer.

(2) Grain distributor in the upper of the bin

There are two kinds of grain distributors, one is the declined board type

which is suitable for square or round type bin. The other kind of distributor is
the screw type which is suitable for the rectangle type bin. Since the screw type
distributor can only spread the grains linearly, therefore, an auxiliary attach-
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ment is needed when the short side of the bin is not so short.
The inlet and the outlet of heat flow

The relative position and pattern of the inlet and the outlet of heat flow are
very important factors for drying functions of the dryer. When the inlet and the
outlet are nearly in the same level, the heat flow will pass the grain in a very
short time, and the heat flow will be lost a lot, on the contrary, when there is a
considevable height between the inlet and the outlet, the heat efficiency will be
high, however, the broken rice will be increased also, moreover, the grains will
become wet again when rice grains are high moistured. It is difficult to map a
definite pattern of them because these factors such as the moisture content of
grains, the quantity and the temperature of heat flow, circulation quantity of
grains and the atmosphere conditions can effect the whole result. We arrange
that the inlet is below the outlet in the very beginning, then we set the inlet and
the outlet in the same level latter, finally, we set the inlet and the outlet in the
same level, but the inlet is divided into two parts which can be adjusted freely
as indicated in picture 12. This final arrangement can be met the necessity
when the cereal capacity is varied.
Grain elevator

The bucket elevator is very suitable for this dryer. However the capacity of
this elevator should be met the character of intermittent flow of the star type
roller, and different flow speeds of grains with different moisture content. The
belt of the elevator is better made of rubber outside and cloth inside so to met
the wet condition and various loads. This arrangement can prevent slippage and

stoppage.

3. Drying function

(1) moisture content 23—13%, heavy broken rice 5% after drying, ponlai rice.
average heat | drying ] drying
Model temlf)leor‘Zture | capacity drying speed capacity fuel comsumed|fuel comsumed
g — (°C)___ | (Kg/rev.) (%/hr) | (T/%/br) (L/hr) @L/T-%)
| }
AR-5 i 54 :75.6 : 0.57 0.43 0.98 2.24
ARE-1 52 3245 0.45 1.46 1.82 1.30
ARE-1 58 1609 0.82 1.32 2.18 1.65
modified
(2) Moisture content 23-13%, heavy broken rice 10% after drying, ponlai rice.
average heat drying ) drying [
Model tem{)lgr‘;’ture capacity drying speed capacity fuel comsumed:fuel comsumed
- | (°C) _(Kg/rev.) (%/h1) (T/%/hr) (L/hr) ! AL/T-%)
ARE-1 L 50 1962 0.75 1.47 2.9 174
ARE-1 7 49 1578 0.84 133 2.59 1.94
modified ]
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(3) Moisture content 23-13%, heavy broken rice 5% after drying, native variety.

| average heat | . | . . | o
| flow temper- | drying - ‘ drying drying | fuel fuel drying
Model | aturep capacity | speed capacity | comsumed | comsumed | capacity
| e | (Rg) [ (%/hr) | (T-%/hr) ] _(1./hr) (L/T/%) | (Kg/day)_
ARE-1 52—58 i 1774 1.48 2.61 3.15 1.21 4447
ARE-1 45—49 [ 1520 1.10 1.67 2.43 1.51 2833
modified i ’ )

4. Drying cost :

The grain drying cost is NT $0.23—0.60 per Kg (rice moisture content 23-13%) .
The drying cost will be lower than the horizontal box type dryer if this grain dryer
is properly used. However the cost of drying of this dryer will be still higher than
the solar drying in southern Taiwan. )

The excess cost of drying between this dryer and the solar drying is almost
equal to the grain loss each year during the rainy s=ason. Moreover, this grain dryer
can be operated together with the rice combine in.the same time..

5. Emergency drying .

When the native variety rice (moisture content 35—13%) is used, the drying
speed is proportional linearly to the drying time (or moisture content of rice grain),
when drying temperature is 50—60°C.

(1) When the grain moisture is dried down to 17%, the grain .temperature is up to
35°C, the heavy broken rice will be increased to 3—49%..
The moisture of the exhausted heat-flow is no longer ‘saturated when grain
moisture is below 28%.

It is a subject for future study that the drying speed should be increased.

@

©)

grain moisture (%) ‘ 35—22

drying speed (%/hr) \

6. The relationship between drying speed and heavy broken rice is Y=0.0187x+0.551,
when grain moisture is 23—13%, drying speed is between 0.5—1.2%, where Y is the
increased heavy broken rice (%) in the very day of test, and.x is the drying speed

(%]hr).
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