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Design and experiment of box type hot air drier for fruits and

vegetables based on temperature and humidity control
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Abstract: The box type hot air dryer with controlled temperature
and humidity was designed. The drying machine mainly consists
of internal recycle fan, heating system, humidifying equipment,
weighing unit, and automatic control system. The experiment re-
sult showed that under 60 °C and 20% relative humidity, internal
temperature and relative humidity were uniform and drying time
was consistent in different positions with no significant
differences. The material temperature changing curves seemed to

be consistent under the same enthalpy value drying condition. Ad-

ditonally, step-down relative humdity dyring method improve dr-

E&WAB AU IALRA ™ AR R H (45 : CARS-21) ;b 5t
H AR A ARBF 4 (45 :6204035) s JL BT 1K 78 A
AEEHFEY (CHEEE T A A IHE (55
2018000020124G034) 5 il 4t 28 B2 K 24 B} WF 3 4 [/ K i
B ETH (5 :2018PY15)

TESE B A B3, B b SRV, .

BEEE Y OB 982 B ER KR . e S
i , i+, E-mail: xhwcaugxy@163.com

W5 H 8 :2020-02-25

ying efficient a lot.
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Figure 1  Schematic diagram of fruit and vegetable box

type hot air dryer based on being controlled

temperature and humidity
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Table 1 Main technical parameters of the drier
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Figure 2 Flow field distribution in drying chamber
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Temperature distribution in drying chamber
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Figure 4  Air velocity and temperature detecting points
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Figure 5 Compare between calculate and experimental

temperate values of different position
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Figure 6 Total principle schematic of control system
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Figure 7 Schematic diagram of humidification device
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Figure 8 Relative humidity control program procedure
with integral separated digital PID
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Figure 9 Schematic diagram of weighing structure
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Table 2 Measurement value of weighing sensor at differ-
ent temperature and load g
R Aif 25 °C 35 C 45 C 55 C 65 C
25 24.9 24.9 25.2 25.8 27.6
50 50.1 50.1 50.4 51.3 52.8
100 100.2 100.2 100.5 101.4 103.2
150 150.0 150.0 150.6 151.8 153.3
200 200.1 200.1 200.7 201.9 203.7
250 249.6 249.9 250.5 251.7 253.5
300 300.1 300.6 301.2 302.4 303.9
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Table 3 Linear calibration equations at different temper-
ature sections
WEE/C REE k IR o LR R RARMWZE/g
20~30 1.000 4 —0.066 5 0.999 9 0.2
30~40 0.998 8 0.068 1 0.999 9 0.3
40~50 0.997 5 —0.194 1 0.999 9 0.1
50~60 0.995 5 —0.916 0 0.999 9 0.3
60~70 0.995 7 —2.609 4 0.999 9 0.3
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Figure 10  Automatic or manual weighing program pro-

cedure
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Figure 12 Drying curve of carrot slices at different posi-
tions under drying temperature of 60 °C and

relative humidity of 20%
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midity and step down humidity conditions
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