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Strategies for Spring Onion Drying
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ABSTRACT

The objective of this paper was to investigate strategies for drying spring onion by considering
both experimental and simulated results. Product quality, drying capacity and energy consumption were
taken into consideration. It was concluded that drying should be devided into 3 stages. In the 1" stage,
drying air temperature was 80°C, specific air flow rate was 33.9 m’/min.kg dry matter and drying time
was 0.5 h. In the 2" stage, drying air temperature and drying time were kept unchanged but specific
air flow rate was decreased to 13.5 m’/min.kg dry matter. In the final stage, drying air temperature
was decreased to 72°C, specific air flow rate was also decreased to 6.8 m'/min.kg dry matter.
Following these three stages, specific primary energy consumption was 6.17 MJ/kg H20 evap., drying

time was 2.65 h and product quality was maintained.
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Figure 2 Detail of experimental dryer.
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Table 1  Experimental results of spring onion drying.
Test Temp. Specific air Drying Initial Final Energy from fan Energy from  Primary energy
no. (°C) flow rate time moisture  moisture  (MJ/ kgHZO steam consumption
(m3/min.kg (h) content  content  evap.) (Ml/kg H20 (MJ/kg H20
dry matter (% wb) (% wb) evap.) evap.)
sim' exp2 sim exp sim  exp sim  exp
1 73 11.1 4.00 94.6 8.5 7.5* 0.10 0.23 6.63 8.30 6.90 8.90
2 66 22.2 4.00 94.9 9.3 8.3 0.20 0.24 8.96 9.40 9.49 10.01
3 78 20.6 1.60 94.6 11.1 9.1* 0.14 0.18 7.94 8.64 8.32 9.11
63 1.60
4 72 24.0 - 1.50 95.0 10.7 6.8 0.19 0.21 8.91 9.10 9.41 9.66
62 2.00
5 67 31.3 1.85 94.6 13.9 10.0 0.27 0.11 8.82 9.34 10.68 9.69
** 67 10.4 1.15
(] 80 28.1 0.50 94.1 6.6 6.9% 0.13 0.08 5.50 6.35 5.85 6.56
80 21.1 0.05
*x 75 7.0 1.85

*  Product tumed brown

1 Simulation

** Three beds were mixed into one bed

2 Experiment
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Figure 3 Effect of specific air flow rate in
stage 2 and air temperature in stage
3 on specific primary energy con-
sumption and drying time.

(Air temperature in stage 1 =80°C, 0.5 h
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Specific air flow rate in stage 1 =339 m"3/
min.kg dry matter
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Figure 4 Effect of specific air flow rate in
stage 1 and stage 2 on specific
primary energy consumption and
drying time.

(Air temperature in stage 1 = 80°C, 0.5 h
Air temperature in stage 2 =80°C, 0.5 h
Air temperature in stage 3 = 72°C

G, = specific air flow rate in stage 1,
m”3/in.kg drymatter

Specific air flow rate in stage 3 = 6.8 m"3/
min.kg dry matter)
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