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Lxperiments and Investigations on the Forced Unheated Air
Ventilation for Drying Legume Hay
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Summary

EXPERIMENTS AND INVESTIGATIONS ON THE FORCED UNHEATED AIR
VENTILATION FOR DRYING LEGUME HAY (RED CLLOVER AND LUCERN;j

Toshiyuki TAKAHASHI

Legume hay (red clover and lucern) is usually made by field curing in Hokkaido, Japan. However,
it is not only difficult to cure the hay in the field, but also to produce a nutritious hay in the un-
favourable regions and years in Hokkaido. For this reason, artificial hay drying is one of the most
important problems in Hokkaido. 1t is necessary to find out a cheaper way of hay drying, to expect
increased use of artificial hay drying. The present paper summarizes the results of experiments and
investigations on the use of unheated forced air ventilation dryers, and describes fundamental drying

tests and gives several data for practical and more wide spread use obtained from the investigations.

A. Results of the fundamental tests

1. Tield wilting A field wilting previous to artificial drying is effective in saving time and
expenses in drying. It is effective in reducing the moisture content from 75-85% in fresh red clover
to 40-50%. According to the tests, clover moisture content was reduced to 50-60% by field wiling
of one day. In regard to lucern, the moisture was reduced from about 80% to 45-65%.

2. Chopping Though chopped hay has some advantages in that the area of contact with air
is greater than with long hay, it took a large amount of electric power to drive a blower as much
as 3.5 times more than for the long hay. And also it had another disadvantage that it required a
lot of labour for the mixing of materials. Therefore, chopping the grass was not effective from a
practical standpoint.

3. Crushing Crushing with a hay conditioner promoted faster curing of the grass. The

1 ,

moisture content of grass treated with the hay conditioner was from % to !¢ of that of untreated
grass in the same drying period. For that reason, the hay conditioner was one of the desirable
machines for pre-drying of grass.

4. Quantity of forced air  Quantity of forced air should be as small as possible; however,
it is determined by a rate of air movement. According to the tests, the most favourable rate of air
movement was 0,005-0,019 m?/sec. per 1 kg of water content of grass.

5. Amount of Packing materials The larger the amount of packing material, the smaller
the electric power per unit weight of hay became. Though it was effective 1o pack large amounts
of grass, its limit was determined by the rate of air movement.

6. Air flow in the packed grass The rate of the air flow in the packed grass was assumed
from the static pressure. Variation in air flow at various positions in the bin was evident. Several
important ploblems were descrived in the body. One of them was the fact that grass should he
packed more compactly near the bin wall in other positions.

7. Expense of hay drying The cost of depreciation and interest of the installation was
45-60% of the operating cost. This fact shows that a large amount of hay should be dried at a time,

and the dryer should be used many times in a year, for the reduction of depreciation cost per unit
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hay.

8. Operation of the blower It is impossible to obtain good results in drying grass when
the relative humidity is 80% or more. Drying should be done when the relative humidity is below
75%. Therefore, the blower must be driven or stopped, according to the ambient atmospheric air
humidity. And also, the quantity of air must be controlled according to the condition of the drying
process. However, when the material seems to be undergoing fermentation, the blower must be
continued regardless of the air humidity.

9. Quality of artificially dried hay The artificially dried hay maintained green color, and
the loss of leaves was small.  Not only was the nutritive content such as protein and fat, high; but

also such hay suited the animal’s taste more than field-cured hay.

B. Application of the fundamental data to practical use

Most data obtained from the fundamental tests could apply to practical utilization. The above
mentioned items -1, 2, 3, & and 9-could be applied directly. Determination of the air quantity blown
out from the blower, amount of packed material, air {low in the packed material and the expense of

installation can be presumed from the data of the fundamental tests.

C. Actual using condition of the dryers

Two slatted type drying installations which have been installed at the MACHIMURA Farm and at the
Kutchan Agricultural School were examined for understanding of the practical operation of hay dryers.
The construction of the installation, the velocity and quantity of the forced air, and the quality of the
dried hay, etc, were investigated for these hay-dryers. It was found that the hay produced by the
dryers was of high quality compared with ficld-cured hay. However there were several points which
should be improved for these driers. Though the air inlet was located in the north walls of the
barns, it was desirable to set it on the south or west side of the barn, in order to taking in warmer
air. ‘In these farms, the blowers were operated all day long; however they should be operated
according to the relative humidity of the air. There was a tendency to spend too much money for
construction items which arc not very important. This expense should be cut down and made as

cheap as posible.

D. Suitable regions for dryers in Hokkaido

The suitable regions for forced air ventilation dryers in Hokkaido were determined from data
published by the meteorological station.  The most suitable regions were the castern part of Oshima
and the coast side of Funkawan as judged by the patterns of relative humidity of atmospheric air in
those regions. Ishikari, Sorachi, the center of Kamikawa and the southern part of Rumoe were se-
cond most suitable regions. The third regions were the coasts of Rumoe, Soya and Abashiri. The
coasts of Hidaka and Tokachi, Kushiro and Nemuro belong to the most unfavourable regions. The
relative humidity of atmospheric air varies violently every day. Though the average humidity of air
was relatively high, it was possible to use the dryer, because these were several hours each day (from

9 a.m. to 3 p.m.) suited to artificial drying.
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E. Precautions for drying

Several points must be considered in using hay dryers, as stated in the body such as selection of

the blower, locations of the equipment, and various important factors of operations.

I'. Advantages of the unhented forced air dryer

[

forced air ventilation drver. exeept in special unfavourable regions in [okkaido. TField curing has

=y

was evident that a good quality red clover and lucern hay coukd be produced by the unheated

resulled in reduction of not only the nutritions matter, i also the vields,  This reduction is equiva-
lent to about 3,000-4,000 ha of red clover in Hokkaido, Therefore, this method is valuable enough
to popularize and to promote.  The farmers may receive hoth economical and invisible advaniages hy
the introduction of the dryer, i. ¢., yvield of good quality and low price hay, more even distribution
of field work, labour and time saving, and effective wiilization of time saved for absorbing new know-

ledge and its application to farm management.

G. Method of hay-making

The ideal methad of hay-making in Hokkaido may be summarized as follows:

a. Cut the grass by a hay mower in the early morning.

b. Condition the cut grass as soon as possible {(within 30 minutes) by a hay conditioner.

c¢. Ted the hay in the after-noon.

d. Bale loosely in the cvening.

e. And then, dry the hay with the unheated forced air ventilation dryver.

The slatted floor type drever is most suitable for drying ioosely baled hay, sinee the hay is venti-
lated under the whole floor. At the present time, farmers are making hay with poor machines and
technics, and have been producing low quality hay. Iereafler it is necessary to make much progress

in hay-making by the utilization of effective machines and the introduction of excellent technics.
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