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Investigation on Hot-air Drying of Camellia oleifera Seeds
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Abstract; The drying characteristics of Camellia oleifera seeds and the internal moisture diffusion
coefficient at different drying temperatures were studied. According to the pre-test results, the drying
characteristics of Camellia oleifera seeds were investigated at different air temperatures and different initial
moisture contents. The empirical relationships between the natural logarithmic InM, and drying time,
moisture effective diffusion coefficient D, and drying air temperature was established. The applicability of
nine mathematical models in hot air drying of Camellia oleifera seeds was compared. The results showed
that there was no apparent constant-rate drying period in the hot-air drying process, and moisture removal
mainly occurred in the falling-rate drying period. The initial moisture content and hot-air temperature
were the main factors that affected the drying process. The lower the initial moisture content was, the
higher the drying temperature was, the shorter the drying time to the target moisture content was. In the
process of drying, the effective moisture diffusion coefficient was increased with the increase of
temperature. When the hot-air temperature was increased from 50°C to 80°C, the coefficient was
increased from 1.313 2 x 10~ m’/s to 3.922 3 x 10" m’/s and the activation energy was
33.619 3 kJ/mol. The results of comparing the values of the correlation coefficient R*, the root mean
square error e, and the chi-square y* showed that the Lewis model was the optimal model for describing
the hot-air drying of Camellia oleifera seeds and the predicted drying characteristic curve fitted well with
experimental results obtained.
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Fig.1 Drying characteristic curves of Camellia oleifera seed at different hot-air temperatures
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Fig.2 Drying characteristic curves of Camellia oleifera seed at different initial moisture contents
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Tab.1 Effective moisture diffusion coefficient in

Camellia oleifera at different temperatures

BROK G HUR KL
B/ °C REE k R I
Dw/(m sT)
50 -2.53936 x10°°  0.999 04 1.3132x107°
60 ~3.38411x107° 0.99925 1.7496 x 10 ~°
70 -4.46235x107°  0.999 85 2.3076 x107°
80 -7.58474 x107° 0.997 52 3.9223x10°°

2.4 HEFHTEIEMLEE

B 4 W5 A ROK 3 3 B R B B SR R A
InD,, 5 1/(T +273.15) W& MR R Y =
—4043.7X =7.993 3, H 5 ZH R H 0. 963 5, 4]
BRRES . A EEIM R ERAK L) 35
A5 SRR BRCT 15 1L BE y 33. 619 3 kJ/mol

1/(T+273.15)
Q0028 00029 00030 0.0031

- T T 1
e
-19.51 -
5 .
2 e ‘®.
-20.5} .
2100

B4 AROK Y BCR BT I 5 A il £
Fig.4 Relationship curves of effective diffusion

coefficient and temperature



430 & ol HLOM ¥ R

2018 4

3 MEHAKNEETHRER

3.1 FREANMEESITE

WA T MR R — A 5 2 Bl R A 1 AL B R
FH T 2T 1 T 6 4% SR T 2R, R TR i
FHF TRV S B %, B ER 2 Hi 9 Fhs
By o 22 g B T X ) 4R T K R g 40. 66% 1Y
T ZSRFAE XU AE S S TR ORI B T A5 3 A ik 36 4
AT

ZAHHE 9 MERI BB R equss x© W33
FER o BRI RPA/NTF 0.813 1, epyse x° 1H 2351

x2 HMENEBETRHAFED
Tab.2 Mathematical model for thin layer drying of

Camellia oleifera seed

R F 5 TR 44 B Bk 50
1 Lewis My =exp( - Kt)
2 Henderson and Pabis My =aexp( - Ki)
3 Page My =exp( - Ki")
4 Modified Page My=e" (Keyr
5 Wang and Singh Mg =1+bt +at®
6 Logarithmic My =aexp( —Ki) +¢
7 Two-term My =ae X +be 51!
8 Diffusion approach Mp=ae X+ (1 -a)e
9 Werma My=ae X+ (1-a)e™®
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Tab.3 Mathematical models and fitting results for Camellia oleifera seed hot-air drying

T REL ¥y iR 22
BEyS  XiRk/C ERE S ) £l X
R CRMSE

50 K= -0.096 0.998 2 0.008 81 8.07 x10°°

60 K= -0.129 0.9996 0.001 07 1.29 x10°*

! 70 K= -0.166 0.999 8 0.006 57 4.62 x107°
80 K= -0.264 0.999 7 0. 008 49 8.11 x10°°

50 K= -0.091 a=1.0165 0.9983 0.023 80 5.89 x10~*

60 K= -0.167 a=0.966 8 0.9726 0. 095 40 1.01 x10 2

: 70 K= -0.161 a=1.0100 0.9952 0.018 15 1.81 x10°*
80 K= -0.273 a=0.9840 0.999 4 0.01292 2.09 x10~*

50 K=0.102 n=0.961 0.9995 0.01118 1.35x10°°

60 K=0.142 n=1.062 0.983 6 0. 068 59 5.20 x10*

’ 70 K=0.171 n=0.971 0.9999 0.002 25 5.86 x10°°
80 K =0.257 n=1.028 0.999 8 0. 006 99 6.28 x10~°

50 K=0.0918 n=0.939 0.999 2 0. 005 26 3.01 x10°°

60 K=0.125 n=0.940 0.999 8 0.002 08 4.80 x10°°

N 70 K=0.161 n=0.956 0.999 7 0.003 19 1.18 x107°
80 K =0.296 n=1.011 0.9729 0.033 16 1.47 x 10

50 a =0.003 b =0.087 0.999 7 0.003 55 1.31 x10°?°

60 a =0. 005 b=0.118 0.999 3 0. 005 69 3.59x10°°

> 70 a =0.008 b=0.149 0.999 2 0.005 92 4.01 x10°?
80 a=0.017 b=0.310 0.813 1 0. 144 74 2.62x107?

50 K =0.101 a =0.946 ¢=0.05 0.999 8 0.003 05 1.05x10°°

60 K=0.144 a=0.916 ¢=0.08 0.9999 0.002 32 6.30 x10°°

6 70 K=0.168 a=0.972 ¢=0.02 0.999 8 0.002 65 8.65x10°°
80 K =0.266 a=1.004 c=0 0.999 8 0.007 85 8.81 x10°

50 K=0.017 K, =0.051 a=0.79 b=0.2 0.999 7 0.003 42 1.86 x10~°

60 K =0.096 K, =0.217 a=0.67 b=0.33 0.9999 0.001 79 3.97 x10°°

! 70 K=0.148 K, =0.262 a=0.02 b=0.15 0.9298 0.024 7 8.12x107?
80 K =0.266 K, =0.266 a=0.71 b=0.29 0.978 2 0.007 86 1.03x10~*

50 K =3.867 a=0.014 b=0.02 0.969 9 0.004 46 2.24 x10°*

60 K=2.818 a=0.024 b=0.04 0.9476 0. 004 98 2.90 x10~°

8 70 K=2.819 a=0.015 b =0.06 0.9889 0. 008 5 7.72 x10 ¢
80 K =2.805 a=0 b=0.09 0.9872 0.008 12 9.43 x10°°

50 K =0.049 g=0.116 a=0.27 0.9582 0.046 8 2.46 x10 3

60 K =0.258 2=0.102 a=0.23 0.9999 0.001 95 4.44 x10°°

’ 70 K=1.227 2=0.159 a=0.019 0.9999 0.001 92 4.68 x10°°
80 K =0.265 2=0.265 a=0.72 0.998 6 0. 008 05 9.29 x10°°
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