20124 1 A N A1 =2 43 % 1

i

DOI:10.6041/j. issn. 1000-1298.2012. 01. 027

HXHFERHBAIZmMAEERL

Foh4' FRE HEE FFW M B HLE

(L E AR AU ALFHABTFEBE , AbxT 100083 5 2. VL8 7 il g e A A R A+, 191 313201)

(] LU SR R IR, SR A WA 7 1807 43 BT, W 8 A6 L A R A T B | WRORE 3 8 R 4 k25 7K o8 X I A T
BRI TSR 4> B R e R T X SR AT DA o S R AR W L TRORE R R0 A R K 3R I A T D R ik B
I3 B0 B W 3 R I AL AR X A TR O A 5 R ek 23 B I PR W T TR B R R .
WE AT O3 15, A B TR AT YIP30 BLii S Bt IR AL ALY LAk T Z S HGE B AL AR 9. 3 ~ 10 mm, AL IR E
95.3 ~98C ,WERF AL 33.6 ~35. 1 v/h, Wl &K% 8. 8% ~9.5% , 18 M 2 530 B A I 46 000 0F 14 4 i Joi &k 23 B0f7
95% gy Al fEHE/NT 13.5%

K@ S W TZOE R g BT

hESES: TS224. 4 XEkARISED: A NEHS: 1000-1298(2012)01-0153-05

Optimization of Whole Fat Rapeseed Expanding with
Response Surface Methodology

Li Shaohua' Li Shujun' Ren Jiajia' Li Ziming' Xiang Hai' Guo Jinqiang’
(1. Chinese Academy of Agricultural Mechanization Science, Beijing 100083, China
2. Xinshi Oil Stock Limited Company, Huzhou 313201, China)

Abstract

The effect of die diameter, expanding temperature, feed rate, mass moisture content on the
pre-pressed cake oil residue of rapeseed and the optimal conditions for lower cake oil residue were studied
by response surface methodology. The results showed that pre-pressed cake oil residue was more
significantly affected by the feed rate and mass moisture content, the pre-pressing cake oil residue was
significantly affected by the die diameter; the pre-pressing cake oil residue was non-significant affected by
expanding temperature. By frequency analysis, optimization of process parameters range is as follows: die
hole diameter is 9.3 ~ 10 mm, expanding temperature is 95.3 ~98°C , feed rate is 33.6 ~35.1 t/h,
material moisture content is 8. 8% ~9.5% . Under the condition of the parameters of the above mentioned,
the residue oil content of pre-pressed cake is less than 13.5% as a possibility with 95% probability.
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Tab.1 Actual value and code of variable

SES
KV AR WARIRE MR R 3 2 YRR

x,/mm x%,/°C x3/t+h ™! x4/ %
-2 6 85 25 5.5
-1 8 90 29 7.5
0 10 95 33 9.5
1 12 100 37 11.5
2 14 105 41 13.5
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Tab.2 Scheme of test designing and test result

N N Y, \, ¥, %A T 8 1
s (T IE) Y/ %
1 1 1 1 1 13.91
2 1 1 1 -1 13.42
3 1 1 -1 1 14. 35
4 1 1 -1 -1 14.03
5 1 -1 1 1 14. 06
6 1 -1 1 -1 13.89
7 1 -1 -1 1 14. 45
8 1 -1 -1 -1 14. 16
9 -1 1 1 1 13.65
10 -1 1 1 -1 13.23
11 -1 1 -1 1 13.87
12 -1 1 -1 -1 13.74
13 -1 -1 1 1 13.79
14 -1 -1 1 -1 13.52
15 -1 -1 -1 1 14. 42
16 -1 -1 -1 -1 14. 12
17 -2 0 0 0 13.16
18 2 0 0 0 13.85
19 0 -2 0 0 13.26
20 0 2 0 0 13.23
21 0 0 -2 0 14. 16
22 0 0 2 0 13.21
23 0 0 0 -2 13.19
24 0 0 0 2 13.98
25 0 0 0 0 12. 67
26 0 0 0 0 12.73
27 0 0 0 0 12.61
28 0 0 0 0 12. 66
29 0 0 0 0 12. 81
30 0 0 0 0 12.59
31 0 0 0 0 12.71
32 0 0 0 0 12.75
33 0 0 0 0 12. 63
34 0 0 0 0 12.87
35 0 0 0 0 12.79
36 0 0 0 0 12. 69
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Tab.3 Significance test of regression coefficient
TR MR i ¢ KB {E KT
X, 0.147 "~ 0.828 1 2.8627 0.009 0
X, -0.095" 0.828 1 1.963 2 0.062 4
X -0.23""" 0.828 1 4.8172 0.000 1
X, 0.17 0.828 1 3.4335 0.002 4
X2 0.27 0.956 2 6.398 8 0.000 1
X3 0.20 0.956 2 4.8409 0.000 1
xX; 0.31 0.956 2 7.477 4 0.000 1
X2 0.29 0.956 2 6.8782 0.000 1
X X, 0.032 0.676 1 0.5402 0.5945
X, X 0.016 0.676 1 0.264 8 0.793 6
X, X, 0. 009 0.676 1 0.1589 0.8752
X, X,y 0. 006 0.6761 0.1165 0.908 3
X, X, 0. 021 0.6761 0.3495 0.7300
X3 X, 0.019 0.676 1 0.328 4 0.7457
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Fig.2 Response surface about the impact of four facts on the residue oil content of expansion-pre-pressed cakes
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Tab.4 Process parameters optimization result based on frequency analysis
- BiAl B AR g Ak i MRk Yk kR
-2 0 0 0 0 0 0 0 0
-1 19 0.3519 11 0.2037 6 0.1111 19 0.3519
0 25 0.463 0 20 0.370 4 25 0.4630 26 0.4815
1 10 0.1852 19 0.3519 22 0.407 4 9 0.1667
2 0 0 4 0.074 1 1 0.0185 0 0
JIASLE 34 % -0.167 0.296 0.333 -0.185
FRAER 2 0. 097 0.119 0. 094 0. 095
95% # {5 X ] -0.357 ~0.024 0.063 ~0.59 0.148 ~0.518 -0.371 ~0
BAE S B BUH 9.3 ~10 mm 95.3 ~98C 33.6 ~35.1 t/h 8.8% ~9.5%
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TR Sk i i o Ok 12.97% /N 13.5%
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