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Fig.2 Model for energy consumption of pneumatic

conveying flour

FTIET 2 R, 37 AR T 6 A i s A8 T BE

Model for pneumatic conveying flour

RE RV FERE TR ik E L B seFE, 17E
SR EEP AT RERE LR

J+Agt o=] +Atgh  o+], (1)
Ko S BB [A] I T /NS T B s g M EE
TR BE 5 H R vb 5 g HUR R T AL SRR s H, O S
K3 LI AL R HUAR i 5, \J, 2390 R 1) A Y B A
HILAR R X Nz 9 AT R He UL S 10 3 < 3844 3R
TR B MLARRE 5 J, 352 h i 28 48 1 B 55 PHL T BB AE -

HE S FI 7 HRE C=pgh+0.500" +P W1, £3575
PRI FRE (1) 55 A7 2l 5 3 AR R B . $BE ng s
b RIS RE AR, DL B AR 3 S AR BB IR AR B .
TR 40851 1 N e S L REFE LD, X B
T8 Y 2% o T LA H AR 8% R AU 5 i O R IR A S,
CRALHE P KU ) 6, CRUBIL H 1T o AU ) AT, L,
R T

5,=0.5 v, ,

2 2 -2
6,=0.5pp,=0.5p,,7 S (2)



% 3 4

KAAE AT BPAYZ W 6 @ A ik TR S MAA R 95

J =M St+Am,_gH. . ] =0.5M1p, S 7 +Am gH, (3)
K :p, p,, 23 90 278 Ay KUHLEE 1 %5 B s U3
JE 57 FOR BN ]S KBLIE KU 5 S FRoR IR
B TR ETA ; Am, 2R PG 26 I SR BT 1

WIS 7 ik By Be ey e AR J,

J.=A1(0.5p, S 7 =8, )Sr+Aug(H, ~H, g (3)

i BT LIS R] T 7.8, (@ RIS AT 2 3
I Ry AL VD v e SR R B 25 AH DT E R A
MLSE A B S BRI /N 22 00 s B e o B A
FE S A GIRASE. B ST EE ) J,
REAE, M Rk REAE R AL A R A AR
L NFZ (R R BRI ] P I B N 22 R Ry
Al NG NS W R =Y E R IR TN WA S IS K 2
g TSI U A S 1) S, o FEEE AL T 2 5%
M) T, R RE 4 /AN T A P el B R BRLASE B [] o T
AN TR @ /NAERRIE o AT I 20 A8 Sl RS
HIX S K 3R 6, ZRIAATEAR LM OC & o Rt , oy
Ay BIRAE R S, Z A O R RIS Y S A
5

N O

2 A MEHAEEEY BP WA N
2t 51 F

BP 128 W 2% 22 o) 2 2] I R )5 R AR # 4 ML
L, BETIX 7 mRE S AR A b it S
TR T/NZE i N2 XL % R TR 3R
51k REFE Z R) (R AR LR Pk )

BP il 25 [ £ R0 7Y g A 37 S o A A2 A o 1Y) 45
B2 RECH o B 2 T RN &
W25 i A2 S R Z A AR R R RS2
H T R B E B S e T (RN S PR AR Y — B
JEEUOL B B 2 T S B H A R A AT R
SO B = p 2 X 2% B ie A2 g T, AT A5 B EE
0 P i, EL A 2 1 ot 2 I 4% 1) 27 20 3 B AR 5 D
DR R A RECE 2 fH 2 kg 2%l
SECEN Jmy TR AR N R, O X A R B e AT AL o d i
B 25 RN BOR IR AT iR 2 50 2 5 UA .

AR P Kolmogorov EHIM A~ 3 2 BP &M
26 0] DL S BT ARG B O — N AR M iR Y 1k 2
49 J2 ST 2 (1 ol 22 o 285 1 Wi S0 B2 72848, i A i
[F) HE K 3 ok 1 B 5 2 BT DA i 22 1)
2RI G BE o PR T DR ) 2% REAE AR T
A PLEFRAUA — DS 2R 3 )2 BP i 2 W 45 45
F, BV AJZ BR &2 )2 AR 2 A R

Pty A, B 5 23 X6 iy B AT Ak 2 ORD A 4 i
EN A R g R . J2 S )2 Z R 4 % Ty 5
{ELTR) — 2 B OGRS A7 76 A B 3151,

Pl [ 25 i) B — R SR e B M &
G, H i A R 2 A 28 T A Bk R p
TAARRIGE, REEMAEITNBERE R LT &
LT/ W P

L=\/N+M +a, (4)
AL RS2 P& IeEGM AN 25 2
i A2 P TTE G e MIEF B, H 1<a<10,
AL & 4 AN BRIZTT S 3 )2 BP il 2 W 45 B
R 3 s

TRy

Ny

KHERET

AR Kz R
B3 @A A AL A BP AV 2 R 4R
Fig.3 BP neural network model for energy

consumption of pneumatic conveying flour
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Table 1  BP network training data
¥ 5 ¢/ (-h Wi% T/(m*-h™) w/kPa s b /(t-h) Wi% T/(m*-h) w/kPa

1 9.2 16.40 19 803 151 12 8 14 9 120 111
2 6.8 16.40 19 803 176 13 8 18 18 240 133
3 9.2 16.40 16 676 101 14 8 10 18 240 131
4 6.8 16.40 16 676 124 15 8 14 20 846 178
5 9.2 11.60 19 803 153 16 8 14 15 634 111
6 6.8 11.60 19 803 170 17 10 14 18 240 101
7 9.2 11.60 16 676 106 18 6 14 18 240 143
8 6.8 11.60 16 676 128 19 8 14 18 240 136
9 8 18 18 240 134 20 8 14 18 240 129
10 8 10 18 240 131

11 8 11 9120 178
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Fig.4 Model for error control-BP network output

and actual comparison
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consumption and actual energy consumption
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RESEARCH OF ENERGY CONSUMPTION OF PNEUMATIC CONVEYING
FLOUR SECTION BASED ON ERROR CONTROL BP (BACK PROPAGATION)
NEURAL NETWORK

ZHANG Huijuan', QIAN Jin', SONG Haoju?>, CHEN Hongmei', LIU Nanbo'
(1.School of Electrical Engineering ,Henan University of Technology , Zhengzhou 450001 , China;2.School of
Mechanical & Electrical Engineering , Henan University of Technology , Zhengzhou 450001 , China)

Abstract : In addition to energy consumption of grinding section in wheat pulverization, the pneumatic conveying
section is also a major aspect of energy consumption. Analyilzing pneumatic conveying energy consumption can
provide foundation for decreasing energy consumptionin pneumatic conveying section based on nonlinear
mathematical model of pneumatic conveying, redundancy of equipment matching parameters,and pipe pressure
loss by processing and flour texture fluctuation effect. So it was necessary to analyze the energy consumption
model of pneumatic conveying in order to reduce the energy consumption in the flour pneumatic conveying

section. The nonlinear relationship between the condition of the powder and the energy consumption was
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comprehensively considered. The BP  (Back Propagation) Neural Network with strong adaptive ability and
self-organization ability was selected to establish the energy consumption model of pneumatic conveying flour
section, and adjusting the training and testing ratio of the set processing data,the total error and the number of
cycles in the model training process, etc. The pneumatic conveying section of the powder workshop of 500 t/ da
energy production in a flour mill in Henan, sample data of per hour processing ton, wheat grain humidity and air
supply volume were collected as samples. The energy consumption model was trained , predicted and verified, and
then the power consumption and the measurement value were compared with the equipment parameters, pipeline
marking and unit production volume. The results showed that using the BP neural network fitting algorithm was
feasible to build the energy loss model of the pneumatic conveying section. The mathematical model can better
reflect the energy consumption in the pneumatic conveying section. Meanwhile the simulation results can predict
accurately the conveying section of flour pneumatic energy consumption; the error was less than 7%.

Key words: Back Propagation ( BP) Neural Network ; flour pneumatic conveying; energy consumption
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textruding and the physical property of grain powder had significant change after high temperature and high
pressure treatment. The starch in the grain absorbed water and expanded to a hundredfold volume to form a
viscous colloid which could connect other substance and accessory of grain to form a rice granule. The effect of
extruded temperature, moisture content and screw speed on the quality of extruded rice was conducted through
single factor experiments. The extrusion process was optimized by Box-Behnken Design Methodology and assisted
by software Design-Expert 8.0.6. Results showed that under the conditions of screw speed 180 r/min, extrusion
temperature 100 'C and moisture content 27% , the comprehensive score of the quality of Bulgaria inguinans
Extruded Rice was 76.62, which was consistent with the predicted values. The prepared Bulgaria inguinans
extruded rice products had aroma of rice and edible fungi, compact structure, good integrity, smooth, sticky and
non-sticky teeth. Compared with natural rice, extruded rice had lower hardness and chewiness than that of natural
rice, but the elasticity and viscosity was higher than that of natural rice.

Key words: Bulgaria inguinans ; extruded rice ; response surface



