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ABSTRACT: The work aims to research the average density of soybean protein spraying on the parchment paper and the
influence of spraying parameters and belt velocity on the average spraying density. Firstly, the spraying image was col-
lected by the camera and then the area ratio of soybean protein solution was processed and calculated by software Matlab.
The larger the area ratio was, the better the spraying effect of soy protein was. The effect of spraying parameters and belt
velocity on the average spraying density was also studied based on response surface analysis. When hydraulic pressure
was 159 Pa, air pressure was 180 Pa and belt velocity was 11.93 mm/s, the area ratio of soybean protein solution could be
up to 79.9079%, which was the best. Among the single factors, the hydraulic pressure and belt velocity has a significant
effect on the average spraying density. The relational model between the area ratio of soybean protein solution and the
spraying parameters & belt velocity is built through analysis software, and the optimal spraying conditions are identified.
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Tab.1 The levels and factors of response surface experiment

K HEA H=B HEC
Wi /Pa S JE/Pa M /(mmes ")
-1 150 170 10.5
0 160 180 12
1 170 190 13.5
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Tab.2 Design and results of response surface experiment

R HWBT & A/ %

KBS X X X

1 0 0 0 80.137
2 1 0 1 63.906
3 0 0 0 79.766
4 1 -1 0 64.192
5 0 0 0 79.694
6 0 1 -1 70.118
7 1 0 -1 63.410
8 o -1 1 69.574
9 0 0 0 80.112
10 -1 1 0 67.104
11 1 1 0 63.666
12 0 0 79.616
13 1 1 69.440
14 -1 0 -1 67.246
15 o -1 -1 69.628
16 -1 0 64.174
17 -1 -1 0 65.336
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Tab.3 Variance analysis of regression model

SRR PR AmE By FfH Pl

AL 709.79 9 78.87  700.79 <0.0001*
X 9.43 1 9.43 83.80  <0.0001*
X, 0.32 1 0.32 2.84 0.1360
X; 1.37 1 1.37 12.15  0.0102*

XX 1.32 1 1.32 11.69  0.0111*

XX 3.18 1 3.18 28.28  0.0011*

XX 0.097 1 0.097 0.86 0.3833
X2 412.53 1 412.53  3665.69 <0.0001%*
X? 100.78 1 100.78  895.48 <0.0001*
X:2 117.51 1 117.51 1044.14 <0.0001*

k2= 0.79 7 0.11 - -

RKPIT 0.55 3 0.18 3.12 0.1504%*
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BME 71058 16 - - -

T *REFRE, BEKF P05 = AEE,

H1 3 Al A, R R RO T 2 2 S

S — i S YRFR R R AR TR U T Y R
M bl Ay S 2, SRR X R O R A Y A T 1 7 T S
ZTE N JE R Wi FI R 80 IR & M LA S
SR R — B, WOR . AUR L AT
Jr IR 5 S b . MRS RN
0.9989, KIEFREL Rag” S 0.9975, Ui nl)H J7 7
AT LAHE 4% PR 250 i 22 ) A9 LSO 2R, DT 308
3o [0 51 R A W O 2% 1 R

W 55 S0 A e 07 TET DL P81 4, Y R 1)
N TR DL 4b, SR 5 A e O T DL B de. S
H PR B 14 R SR T o T R L BRI, D IR 1
SF- 2y R B o DAL 4 T LG Y, R RN X
R SRR R T - 2 % O S AR O 2 TR
X R LB PR WU T 38 R R /N o A
Design Expert 8.0.6 B {457 T &1 H R4
PREA: WIEN 159 Pa, SJE N 180 Pa, ikl
11.93 mmy/s, KT8 T T AR B Y i 1 i R
79.9079%.,

g o o o o N I R 85
=3 RS 3
5-2 5[2 & 80
= = = 75
17 17 o 70
= i 5 g
= E '
i | o 60
B 3 52 5
o s ¢ 190 o
K < 165 11.1 ‘“.:’\. X 4, 180 1-1;5;-,12912?117”-‘”'5
i [5/P: e Ly 3o lad S0 U
215 /Pa )%!{g_)\ o, e (om * $ "
4 W

Fig.4 Response surface plot
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