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Abstract

A method for predicting product-yield of corn stalk pyrolysis was established by means of BP neural
network model. The model consisted of three neuron layers: input layer with four nodes which affected
the pyrolysis process. It included input power, air flow rate, feeding rate and pressure, output layer with
pyrolysis liquid yield and hidden layer. If the training data were representative, the results obtained by
neural network model could be well in accordance with the experimental results and its errors would be
less than 5% . The results obtained by neural network are more accurate than those obtained by non-

linear regression.
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Fig.1 Sketch map of BP neural network

2 TNERSSH

2.1 WMER
B T g A 2 ) 28 BT R AT A I 2R 2 )
K25 3 TR B BP Bl 28 [ 28 A5 1Y E AT 7 ) 7
AT, FEA S5 R AR 1 s, B £l 8
AR AR R T, ARSI ZREE e ks A i
B, SR I 28 A L R 7 B 300 B i s ) 2 R AT ]
W53 R [l 22 s 250 o0 4t 2R T S L
et
&1 BPHEMKERERIIFKEEN
R RE ) RTINS R
Tab.1 Yield prediction of pyrolysis products
by BP neural network model %
A=Yy » Ak
G (= A 711 W 1 = N 7181 (= = 54 = N B U
1 15.09 13.3351 31.82 24.8857 53.09 49.3666

2 21.93 30.5098 38.60 22.3938 39.47 42.6227
3 23.89 23.8153 18.00 17.9191 58.11 57.3547
4 17.88 17.6432 24.58 24.0375 57.54 56.6245
5 31.16 23.3608 11.84 32.9567 57.00 42.4015
6 26.19 26.1082 30.16 29.9557 43.65 43.7653
7 20.12 20.2244 27.59 28.3602 52.29 52.7865
8 21.21 21.0747 26.82 26.8256 51.97 51.8280
9 22.07 22.1799 24.24 23.7346 53.69 52.7732
10 17.58 17.5560 23.38 23.2124 59.04 59.2183
11 20.70 21.8877 25.58 25.1965 53.72 50.2904
12 22.22 21.6451 22.00 21.6452 55.78 55.2587
13 18.42 21.3899 27.78 26.1380 53.80 47.8009
14 21.36 22.2304 26.32 21.9398 52.32 55.3475
15 19.35 18.7825 25.00 24.5651 55.65 54.9892
16 26.32 25.9157 27.42 27.2331 46.26 47.8218
17 26.47 26.3163 30.26 30.2008 43.27 42.7494

18 18.18 33.7392 31.62 20.7502 50.20 44.4022




122 P A R = 4

2011 4F

2.2 WMNERSH

& 2 R0 BP A 25 24 1 TN A 5 X
IAA S, Fe W S0 00 A (65 1 3 L S0 (E 1Y 22 Ak
AR —E H IR 2 5 .18 ST E M 2R,

35
30
§ 25
& 20
Hsld
| 10 —— Bk
< —a—

1234 5678 9101112131415161718
W

K2 R4~ 3 BP flt 2 4 T (g 5 i g (e Lh 8
Fig.2  Analysis of BP neural network predict value

and experimental value for bio-oil
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Fig.3 Analysis of BP neural network predict value

and experimental value for coke

P 4 R R B BP i 9 2% 1) 10 5
I A LE IZR . R IT BP 22 6 2% 14 F5 00 {5
IR A AT v BE R = RS RO, A
ALV BE A ) BT 2 T A 2 B AW R
AR BE I (A= Wit 7 SRR 1A I vh R AT A 2
b, SEOR AN, P 2 A 5, 2
ANV Bl AR A X RS

25 LA, R BP #2800 28 Xof A ) Jo B 2R it
WAL | 3 ol PR AR 7™ ) 7 24 1) 0 45 R 5 4
AR (EAU S B

H13% 2 A1, BP W28 S -5 e {E A7 — € /Y
W22, BR 2.5 .13 18 SEHE A B IR BRI, Bk
FE AT PR BAL AR (5 3 Fh)™ 1 B PR A
ZEYIINT 5% o BERATESE T YR N, 5K ] BP #if
2 0 245 R R FTIN  K A T ) FARgE = 0 7 A T Ay
(4, ELAH SR TR) AR5, R X PR R i T2 i

20 —o— iU

—a— P

IR SV

1234 5678 9101112131415161718
WA

P4 ARAREERT 3 BP 2 2% T (5 i g fE L 4%
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Tab.2 Errors of corn stalk pyrolysis

e AP RRIRE AR BRI
R/ % /% PR %
1 1.7549 6.9343 3.7234
2 -8.5798 16.206 2 -3.1527
3 0.0747 0.0809 0.7553
4 0.2368 0.5425 0.9155
5 7.7992 -21.1167 14.598 5
6 0.0818 0.204 3 -0.1153
7 -0.104 4 -0.7702 -0.496 5
8 0.1353 -0.005 6 0.1420
9 -0.1099 0.505 4 0.9168
10 0.0240 0.1676 -0.1783
11 -1.1877 0.3835 3.4296
12 0.5749 0.3548 0.5213
13 -2.9699 1.6420 5.999 1
14 -0.8704 4.3802 -3.0275
15 0.567 5 0.4349 0. 660 8
16 0.404 3 0.1869 -1.5618
17 0.1537 0.059 2 0.5206
18 -15.5592 10.869 8 5.797 8
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