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Optimization of Drying Process Parameters of Solar
Herbage Dry Equipment

QIAN Wang YANG Shikun LIU Guilin HE Gang WANG Zhenhua DU Jiangiang
(Hohhot Branch of Chinese Academy of Agricultural Mechanization Sciences Co. ,Lid. , Huhhot 010010, China)

Abstract; Solar-thermal technology was widely applicated in the field of alfalfa drying already, Solar low
temperature drying technology can minimize the loss of alfalfa nutrient compositions. The aim was to
improve solar drying efficiency and optimize the drying process parameters of 9TGK — 1.5 solar grass
drying unit equipment. Firstly, the factors influencing the drying of alfalfa was studied. The experiment
and analysis of the low temperature drying process of alfalfa were studied through drying test bed. The
changing rules of drying temperatures, wind speeds, drying rates, drying base moistures and drying times
were found out. The conclusion was obtained that in the first stage of drying process, the temperature can
be chosen as 50°C, wind speed can be 1.5 m/s in order to save energy. When drying process in the
second and third stages, in order to achieve the effect of rapid drying, the temperature can be chosen as
50°C, wind speed can be 2. 5 m/s. Experiment results showed that the Page equation was consistent with
the drying process of alfalfa. The fitting regression of drying model of alfalfa was completed. The
optimized parameters were adopted to improve the efficiency of alfalfa by 34.4% . It can improve the
effective control of aromatic amino acid volatilization and protein denaturation, and increase the content of
crude protein and carotene in alfalfa hay. The research result provided an optimized basis for the design
of the related parameters of solar drying technology and drying equipment.
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Fig. 1 Drawing of solar drying equipment
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Fig.2  Diagram of solar drying equipment
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Fig.3  Process flow chart of solar drying equipment
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Fig.7 Measurement and control system of solar

drying test-bed
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Tab.1 Different wind speeds and temperatures test

RS i/ C HEFTXGE/ (mes ™)
1 45 L5
2 50 1.5
3 55 L5
4 50 0.8
5 50 2.5
6 55 2.5
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Tab.2 Measurement of raw materials moisture content

TR R g TR R g WK B KA/ %
50.0 11.5 77.0
50.0 11.1 77.9
50.0 11.4 77.2
50.0 11.4 77.3
50.0 11.2 77.6
50.0 11.3 77.4
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Tab.3 Material quality m, of test data g
) WIS
t/min
1 2 3 4 5 6

0 5000.01 5000.08 5000.10 5000.04 5000.00 5000.03
20 4758.23 4643.78 4646.67 4938.08 4852.61 4128.90
40 4414.38 4239.51 4175.67 4715.65 4108.78 3031.50
60 3753.43 3418.81 3139.12 4275.45 3165.45 2719.56
80 3326.55 3100.02 2790.12 3588.38 2693.11 2458.11
100 3136.61 2825.07 2570.22 3115.67 2456.53 2263.10
120 3010.15 2656.29 2366.67 2683.62 2267.70 2154.51
140 2897.68 2518.78 2301.17 2520.61 2156.54 2058.30
160 2738.70 2393.81 2185.83 2333.12 2063.70 1984.50
180 2595.92 2306.31 2121.48 2173.73 2031.27 1924.91
200 2491.21 2212.48 2083.46 2087.89 1982.72 1924.90
220 238278 2143.82 2071.20 2069.73 1946.33 1924.91
240 2324.59 2093.79 1984.54 2061.22 1937.21 1924.89
260 2297.68 2050.00 1924.89 2054.19 1937.03 1924.78
280 2253.34 2018.77 1924.93 2054.10 1937.04 1924.92
300 2230.10 1975.03 1924.91 205.40 1925.67 1924.93
320 2225.02 1937.51 1924.82 205.34 1926.11 1924.78
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Tab.4 Drying model of alfalfa
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Tab.5 Fitting results of Logarithmic equation

A5 k a R?
1 0.008 5 0. 869 2 0.978 1
2 0.0143 0.8178 0.899 4
3 0.014 1 0.7405 0.8913
4 0.0145 0.9127 0.8876
5 0.1520 0.7108 0.8255
6 0.0128 0.565 4 0.8117

*6 Page FREUAHER
Tab.6 Fitting results of Page equation

445 k n R?
1 0.003 2 1.1912 0.969 3
2 0.0039 1.2323 0.969 8
3 0.004 5 1.233 4 0.9504
4 0.000 1 1.894 8 0.948 5
5 0.001 6 1.4549 0.907 4
6 0.043 3 0.8366 0.908 8
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Tab.7 Dry time and nutrient compositions of drying alfalfa

L

T

imE ma sy W PR TR HEC ORI OESH kS 0B MR
7 I L 7 4.9 Pl N N . " D S — » — W — w — v =

‘ - TR/ T TR ARXS . SR R TR TR SRR
I 8]/ Bt i)/ . N . R KR/ .

min if ] /min - =2/ % % % % % (mgeg™")

min min %
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Fig. 13 New process flow chart of solar drying equipment
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