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Drying Characteristics and Product Quality of Cowpeas in the
Convective Tunnel Drying Process
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Abstract: Convective air drying of fresh cowpeas was done in a lab-scale tunnel dryer, and parametric studies were con-
ducted to understand the effect of drying air temperature, velocity and material layer thickness on the drying characteristics
of cowpeas and the quality of the dried product. Experimental results show that the first stage drying dominates the cowpea
drying process and the drying air temperature has an important effect on the drying rate and product quality. The optimized
drying conditions with the highest content of Vc were obtained for the fresh cowpeas: the drying temperature was 60 C, air

velocity was 0.3 m/s and the material layer thickness was 6 mm. The study can provide some useful technical data for the

tunnel drying of cowpeas.
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Fig.1 Schema of the tunnel-type hot air drying test
bench
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Fig. 2 Drying curves and drying rate curves of cowpeas
under different drying temperatures
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Tab.1 Effects of drying air temperature on product quality

Bzt
I/ - N
. i Ve &/ )
C SRE%
L a b (mg/100 g)

70 21.82 013 1236 18.46 31.6
80 21.68  0.19  10.40 15.48 28.7
90 19.76  0.83 7.75 14.16 27.2
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Fig.3 Drying curves and drying rate curves of cowpeas
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Tab. 2 Effects of drying air velocity on product quality

bR
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ms /Eﬂ(%z/%)

L a b (mg/100 g)

0.3 21.87  0.13 10.21 15.02 28.1
0.4 21.90 0.21 10.34 15.52 28.1
0.5 21.68 0.13 10.40 15.48 28.7
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Tab.3 Effects of material layer thickness on product
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Tab.5 Experimental results of the orthogonal tests
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gﬁ%&7k5'zm%% 4. 1 1 1 1 10 18.7 32.2
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Tab.4 Factors and levels of the orthogonal tests 4 2 1 2 12 16.6 31.0
- 55 5 2 2 3 20 14.8 30.4
7 M2
APUREE/C B R@E/ (ms)  CRUZIEE/mm 6 2 3 1 8 17.8 314
1 60 0.3 6 7 3 1 3 18 14.6 29.6
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Tab. 6 Calculation results of the orthogonal tests
. i8] /h Ve &1/ (mg/100 SKE %
g i [] ¢ it/ (mg/100 g) K%
141 2 %1 3 41 1% 2 %) 3 41 1 %1 2 4 3 %1
IR 1 A EE N 46.0 40.0 25.0 51.9 49.9 51.2 93.5 92.8 92.1
IR 2 A ERE N 40.0 41.0 35.0 492 47.7 50.0 9.8 90.2 92.9
IKE 3 RO BRAEL AN 34.0 39.0 60.0 445 48.0 44.4 88.7 92.0 90.0
K1 I 153 13.3 8.3 17.3 16.6 17.1 312 30.9 30.7
K- 2 B3 133 13.7 11.7 16.4 15.9 16.7 30.9 30.1 31.0
K- 3 I 11.3 13.0 20.0 14.8 16.0 14.8 29.6 30.7 30.0
W2z 4.0 0.7 11.7 2.5 0.7 2.3 1.6 0.8 1.0
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Tab.7 Variance analysis based on the content of V¢
I 25K 255 A A Y% FiH Foor Fops Foxo
A 9.621 6 2 4.8108 11.167 1
B 0.816 0 2 0.430 8 1.000 0 99.01 19.00 9.00
C 9.063 6 2 45318 10.519 5
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