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Studies on Dry+Storage of Garlic Bulbs

Eiji Bekki (Fuculty of Agriculture and Life Science, Hirosaki University)

Under such condition that garlic bulbs (its foliage leaves, internal stem and basal
plate except edible cloves) immediately after harvest are not dried enough, it is feared
that molds attached to them will propagate and then bring about rotteness. Therefore,
drying is indispensable preparatory to storage. At that time it is required to treat them
inexpensively as possible without deterioration in quality. As a characteristic of garlic
bulbs much moisture is contained compared with cereal crops, and the rate of moisture
reduction in drying is fairly slow, so that energy consumption required is higher. There-
fore, this experiment was carried out to find out the drying characteristics and the
properties of moisture and heat balance in the dehumidified air drying, which makes
possible the wide coverage from heated air drying with high-rate moisture reduction to
dryestorage with low-late moisture reduction. The experimental results proved that
dehumidification drying is effective for drying of garlic balbs in storage as shown in a
heading above.

There are two ways of dehumidification drying: an open air flow system, and a closed
air recirculation system. The farmers cultivating garlic have generally adopted the former
using heated air. However, dehumidification drying is possible with the latter, which
excludes the effect of inlet air. Though a constant temperature and humidity air supplier
used for this experimental apparatus as a dehumidifier was continuously run, for practical
pourposes, it may be intermittently operated with the expectation of keeping running costs
as low as possible. Accordingly, such a controlled method that would give a set value
against an arbitrary temperature and humidity of recirculated air should be taken. The
apparatus was a closed air recirculation system, which combined a dehumidifier and a
drying chamber made of an adiabatic box with two adiabatic incoming (inflow) and
outgoing (outflow) air pipes. It was conditioned such that air volume was 0.44m*/min*
kgf at the start of each experiment and maximum static pressure inside drying chamber
was 33Pa during the experiment. The experiments of dehumidified air drying were carried
out by combining constant temperature values of 15, 25, 35 and 40°C and constant
humidity values of 30, 45, and 60%, and limiting the drying time to 168 hours(7 days)
equally. The results obtained were summarized as follows:

1. At 40°C-30%r.h., the best drying condition in this experiment, the percentage of
weight reduction attained was 27.1% for 168 hours. It was 25% over the standard regula-

tion of drying for 137 hours (5.7 days). Average rate of weight reduction was 0.16%/
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h in 168h. The 0.04%/h rate of weight reduction at 15°C-60%r.h. was the worst drying
condition in this experiment. However, signs of mold propagation, and deterioration at the
basal plate could be found nowhere. Decision on whether garlic is transferred to another
storehouse after being dried with high rate as in the condition of 40°C-30%r.h. or remains
drying in-store with a slow rate as obtained in 15°C-60%r.h., should take into considera-
tion the storage area or yield of a farmer, capacity of drying unit and the time of
forwarding to the market.

2. With natural drying set outdoors as the control, the percentage of weight reduction
was 23.2% after 1,080 hours (45 days) elapsed, and the corresponding rate was as low
as 0.02%/h. The temperature and humidity during this drying averaged 27°C-70%r.h. and
the rate of weight reduction was 0.08%/h in 168h, so the condition of natural drying
corresponded to the constant temperature and humidity condition of 25°C-60%r.h. in
dehumidification drying.

3. Bulb temperatures progressed nearly equal to air flow temperature, and the moisture
content from the start to the end of drying decreased from 85.9 to 49.4% in the internal
stem, 76.1 to 40.6% in the foliage leaves, 77.1 to 59.2% in the basal plate, and 64.8 to
64.0% in the edible cloves at 40°C-30%r.h. Edible bulb was less dried than the other parts.
The hardness of basal plate, which is the easiest to deteriorate by mold growth in a wet
garlic bulb, was increased by reducing the moisture.

4. The thermal efficiency shown by the ratio on latent heat for evarporating the
moisture from garlic bulbs and heat for raising bulb temperature as outgoing heat to the
total amount of incoming heat was 36.2% at 40°C-30%r.h., 36.0% at 35°C-30%r.h., 25.
8% at 35°C-45%r.h., 26.1% at 35°C-60%r.h., 21.7% at 25°C-45%r.h., 16.1% at 25°C-
60%r.h., 8.0% at 15°C-45%r.h. and 4.9% at 15°C-60%r.h., respectively. Under such a
condition of lower temperature amd higher humidity combination, the thermal efficiency
resulted in a low ratio due to decrease of latent heat for evaporating moisture.

5. The mutual relationship of delivering and receiving heat in the apparatus is similar to
general closed recirculating air system, so the heat and moisture balance equation were
verified by calculation in trial with the measured values and by drawing the figures clearly
showing the conditon of incoming and outgoing heat. These are probably useful when

examining and improving the apparatus for energy conservation.



