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Fig. 1. The drying curve of 10 cm thick alfalfa straw placed in an oven at 50°C.
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Fig. 2. The appearance of the drying room (left), the upper right is the conveying system (the operating power is 220 V three-
phase, the conveying equipment on each floor is equipped with a 50:1 reducer with a driving force of 1/2 horsepower
and the relative position is controlled by a switch), and the lower right is the fan.
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Fig. 3. The changes of temperature and relative humidity at outside and roof of the solar dryer during 7 days of experimental
period. T = temperature (°C), RH = relative humidity (%), the line segment in the figure represents the day time.
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Fig. 4. The changes of temperature and relative humidity at different locations of the solar dryer observed in 12 hours at day
time. T = temperature (°C), RH = relative humidity (%), ULM: upper layer in middle section of dryer, BLM: bottom
layer in middle section of dryer.
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Fig. 5. The changes of moisture contents of alfalfa under ventilated and non-ventilated conditions. F = front section of top

layer, M = middle section of top layer, B = back section of top layer; V-F, V-M, V-B = front, middle and back section
of top layer under ventilated condition.
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Table 1. The means and variations of drying rates for alfalfa dried in the solar dryer under non-ventilated or ventilated

condition
Sample no. Minimum  Maximum Mean Standard deviation =~ Coefficient of variation
%/h %
Non-ventilation-1 9 1.4 54 2.9 1.4 46.2
Non-ventilation-2 9 35 7.7 5.7 1.4 25.5
Ventilation-1 9 5.2 7.0 6.1 0.9 14.0
Ventilation-2 9 5.5 6.7 6.1 0.6 9.8
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Abstract

The purpose of this study was to develop an energy-saving drying system for hay production by taking into account
the forage quality and the energy efficiency. Solar thermal energy was a rich and green energy and was the major energy
used in this drying system to reduce fossil energy and electricity consumption. From the result of drying simulation by
laboratory oven, it showed that the moisture content of fresh alfalfa thatch with 10 centimeter thickness could be reduced
to a safe storage standard level with moisture content 15% after 8 hours drying at 50°C in the solar dryer. The prototype
drying system was designed to include forage loading, drying and unloading systems, and could be operated by semi-
automatic way. According to the records in the drying room, the temperature in the drying room could reach 50°C and the
high temperature could last until 4:00 pm, when the outdoor temperature was 28°C at 9:00 am. The relative humidity was
below 20% during this period. The design of air circulation and dehumidification devices could improve the uniformity of the
indoor environment and increase hay drying efficiency. The average drying rate of alfalfa during the day could reach 6.1%/h.
Compared with electric drying, the drying room could save 99% of energy consumption and reduce carbon emission. It was
suggested that the solar dryer might have used solar thermal energy with high potential applied in producing high quality hay

for pets and experimental animals.
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