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Design and experiment of mid-infrared dryer for macadamianut
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Abstract; In view of the problem of long time and high energy
consumption of macadamia nuts of drying, the infrared drying
characteristics were analyzed and a mid-infrared dryer was de-
signed. The mid-infrared drying characteristics reasch of maca-
damia nuts were carried out. The changes of dry moisture and
rate were analyzed. The dry-diffusion and activation energy condi-
tions were established and a mid-infrared drying model was estab-
lished. The results showed that the moisture content of
macadamia nuts decreased to 1.36% after 360 minutes under the
drying conditions of 60 C and 0.8 kW in the middle infrared e-

mitter. The whole drying stage was mainly slow drying. The Mi-

E£IWA b E AR R B A QD TR A 5 T 6 5 m T
e £ B BN (5 : 2019) 5 v e G825 YEBFBIF 5 AT 6 A B
WL 55 2% % 350% 4 (45 : S201809)

YEZE B A TR T AR AT B nt R WU A6 F 53 i Bl S F
[l LU

BEESE R DR 1965, 5, gl A A 38 B o A<Mk WL AL AF 52
JEFSE 5L 2%+ . E-mail:songwd@163.com

Y75 B #:2019-03-12

dilli-Kucuk model could effectively predict the moisture change
mechanism of macadamia nuts in the middle infrared drying
process and the Australian firmness in each period. The effective
water diffusion coefficient was between 2.03 X 1077 and 2.31 X
1077 m?/s. The drying activation energy of macadamia nuts was
calculated by Arrhenius formula.
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Figure 1  Structure of the infrared dryer
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Figure 2 Mid infrared drying curve of macadamia
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Figure 3 Mid infrared drying rate curve of macadamia
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Table 1 Name and statistical analysis of each model
N i - W HE b
FEAY 2 Fiy Jr g EX - -
R? RMSE X2
Newton MR =exp(—kt) k=0.010 1 0.993 3 0.0301 0.019 4
Page MR = exp(—kitn) k=0.026 0,7=0.806 0 0.998 3 0.013 1 0.002 2
Henderson and Pabis MR =aexp(—kt) k=0.595 0,a=0.978 5 0.991 6 0.0289 0.016 5
Modified page MR =exp[ — (kt)"] k=0.010 1,n=1 0.7953 0.030 1 1.2000
Modified MR =aexp(—kt) +bexp(—kot)+ a=0.987 9,6=1.925 3 c =144 5,k =
0.990 8 0.0227 0.019 4
Henderson and Pabis cexp(—Fkyt) 0.010 8,kog=—1.567 4,k1=1.407 1
Logarithmic MR =aexp(—kt)+c¢ a=0.944 0,k=0.046 2,c=0.015 2 0.9954 0.021 4 0.005 4
a=0.987 9,0=0.834 1,k=0.010 8,
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ko=—0.000 1
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at
Wang and Singh MR =1++at+bt? a=—0.007 0,b=1.246 9X10°° 0.954 5 0.067 0 0.0850
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