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LBETAE 2. B E 3. AmCEE 4. AL 5.0
1. Drying box 2. Revering ventilation device 3. Heat recovery device 4. Gas heat
fan 5. Duct

B 1 5H-1.5A B 364 3 @) i@ KT BRALLE # B
Fig.1 Structure of SH-1.5A peanut reversing ventilation dryer
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Table 1 ~ Structure and technical parameters of SH-1.5A peanut
reversing ventilation dryer

Tji H Ttems ZH{E Values
15 % ]~} Equipment size/m 5.5x32x2.4
T4 R ~) Drying cabin size/m 3 %2 x0.7
i KA 2 Maximum cabin 42

volume/m®

1.5 (WpklE /K 2 Material moisture

]
Lk 2L % i Batch load/t content=40%)
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thermal power of burner/ kW
5% 8 )X & Rated ventilation/
(m*h)

I ST
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heating/°C
HedA 2R O S AT A
Total heat exchange area of heat 178
exchanger core/m’
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exchanger core/%
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b. Single ventilation for left air inlets
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c. Single ventilation for right air inlets
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1. Left half material 2. Left air exhaust door 3. Left air inlet 4. Right air inlet 5.

Right air exhaust door 6. Right half material 7.Cover
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Note: Arrow in fig indicate the direction of air flow
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Fig.2 Working principle diagram of peanut reversing

ventilation drying
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1. Upper front plate 2. Stock supporting plate 3. Separator 4. Cover plate 5.
Upper side plate 6. Lower side plate 7. Floor 8. Support frame 9. Wind deflector
10. Lower front plate
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Fig.3 Structure of dryer cabinet
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Air exhaust door A .

Air exhaust door B
Air inlet B
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Fig.4 Structure and layout of wind deflectors
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1. Handle 2. Y type ventilation pipe 3. Reversing blade 4. Rotating shaft
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Note: A B and C indicate adjustable station of reversing handle
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Fig.5 Structure of revering ventilation device
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1. Ventilation door 2. Left transition duct 3. Loop control tee 4. Three-way
ventilation doors 5. Flexible ventilation pipe 6. Heat exchanger core 7. Frame 8.
Right transition duct
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Fig.6  Structure of heat recovery device
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Fig.8 Prototype and experimental process of SH-1.5A peanut
reversing ventilation dryer
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Fig.9 Changes of external environment during
peanut drying operation
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temperature sensors.
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Fig.10 Schematic of testing areas partition and
temperature sensors layout
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Fig.11 Average temperature changes of material layers with
drying time
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Development of SH-1.5A peanut reversing ventilation dryer

Yan Jianchun, Xie Huanxiong™, Wei Hai, Wu Huichang, Gao Jingkui, Xu Hongbo
(Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract: This paper introduces the general structure and working principle and key components of SH-1.5A peanut reversing
ventilation dryer including drying box, air guide components, reversing ventilation mechanism and waste heat recovery device.
In order to understand the performance of the dryer, performance analysis and experimental study were carried out under two
kinds of working condition, with no peanut material loading and full peanut material loading. Under the no loading condition,
the air velocity distribution at 10 cm above material supporting perforated plate was measured and compared when the wind
deflectors was installed or not respectively. The results showed that installation of wind deflectors could effectively improve
the uniformity of air field distribution. When the medium air passed through the material supporting perforated plate, the air
velocity distribution ranged from 0.68 m/s to 0.73 m/s with wind deflectors installing, while ranged from 0.5 m/s to 1 m/s with
no wind deflectors installed. Under the full load condition, a drying test was completed. 1.5 t fresh peanut, Tianfu No.3 variety,
just after mechanized harvesting was used as the experimental material, which initial moisture content was 43.2%. The drying
process was carried out in two stages. In the first stage, both the left and right air chambers were ventilated with hot air, and the
medium air was discharged into the atmosphere after passing through the peanut material layer from bottom to top without
waste heat recovery. The execution time of this stage was 10 h. During this period, the temperature of the bottom material
increased rapidly while that of the upper material increased slowly. In the second stage, single air inlet alternate ventilation
drying process was adopted. The medium air entered the drying box from one of the two air inlets, and passed through the
peanut material layer of this side from bottom to top. Then the medium air mixed in the top space of drying box fully, and
passed through the peanut material layer of the other side from top to bottom, finally, the medium air was discharged from the
air outlet downwind chamber of this side. The ventilation direction was changed every 2 h. During this period, the temperature
of the upper, middle and lower peanut material layers rose and fell wavelike. The fluctuation range of temperature of peanut
layers decreased gradually and temperature of all peanut layers approximated the setting drying temperature. At the end of
drying operation, the maximum difference of moisture content of peanut material in the left and right drying chamber was
1.42% and 1.74% respectively, which was 4.1% and 5.1% of total reduction of moisture content. The drying uniformity of the
peanut bed was good in both horizontal direction and vertical direction. In the second stage, the waste heat recovery device
was adopted, and its influence on the heating contribution rate, energy utilization rate and energy consumption cost of the total
drying system were tested and evaluated. The results showed that the heating contribution rate of waste heat recovery device to
the drying system was about 61% and energy utilization rate of the drying system was increased to more than 80%. The energy
consumption cost of batch drying was reduced by 48.7%. The research results provide data support for the improvement and
application of the equipment.

Keywords: agricultural products; drying; mechanization; peanut; reversing ventilation; waste haste recovery



