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Abstract ; The neural network method to forecast the heating value of Municipal Solid Waste (MSW) is a new way

to estimate heating value of MSW by using statistics of economy and natural environment. Indicated by Grey

Correlation Coefficient, there are four key factors that affect the heating value of MSW, including rate of gas

utilization, annual rainfall, per capita annual living expenditures of urban households and GDP. A social-economic

statistics based BP neural network estimation model of the heating value of MSW was established, by using
MATLAB with the statistics of those key factors and the historical tracking results of heating value of MSW from

Chendu City. The closed set and open set test show that the model has a high precision and stabilization. It can do

simulation effectively with data outside of the training sample and can perform fast training.
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Table 1 Chengdu MSW heating value and impact factors

e X GiitHE Xy X X, X, X, X, Xs X;
1 I 2008 4973 3133 890 711 138 2414 179 2 767 000 16 768 1021 93. 62
2 HTLX 2009 5071 3439013 686 337 2 744 661 3212 000 18 696 724.2 94. 01
3 I 2010 4 640 4313 879 810 790 3 494 982 3 819 000 21 148 936. 8 94. 42
4 I 2011 4220 5098 038 953 353 4137 170 4 506 420 24 109 1003.2 95. 58
5 FEX 2008 5597 3513 161 864 908 2 646 668 2 531000 16 498 1021 93. 62
6 FEX 2009 5045 3939 758 916 411 3 022 200 3 019 000 18 484 724.2 94. 01
7 FEX 2010 4 530 4902 714 1 094 805 3807 122 3 446 752 21125 936. 8 94. 42
8 FEX 2011 4 350 5 845 369 1294 081 4 550 498 4 067 167 24 083 1003.2 95. 58
9 &KX 2008 5764 3 936 051 1226 434 2705 710 2 439 561 16 359 1021 93. 62
10 &KX 2009 5431 4 366 801 1284 484 3079 484 2904 322 18 191 724.2 94.01
11 &KX 2010 4930 5024 990 1 455 036 3567 237 3415 251 20 304 936. 8 94. 42
12 &KX 2011 3980 5928 057 1717 006 4 208 486 4 029 996 23 147 1003.2 95. 58
13 REX 2008 6 353 3 465 356 1 066 535 2 396 000 2 360 697 19 195 1021 93.62
14 REX 2009 6 005 3 862 029 1133 379 2727 194 2 812 794 21 403 724.2 94. 01
15 REX 2010 4270 4713 141 1 324 645 3387 159 3 410 669 24 210 936. 8 94. 42
16 REX 2011 4270 5539 334 1547 231 3990 914 4 024 589 27 599 1 003.2 95.58
17 BAEX 2008 6117 2763 429 1097 307 1 660 192 1 004 000 16 391 1021 93. 62
18 BAEX 2009 6 101 3077913 1177 538 1897 158 1 194 000 18 659 724.2 94.01
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e X GLit4E Xy X, X, X3 X, X, Xs X;
19 BAEX 2010 4 280 3900 121 1 176 067 2721 637 1 647 000 21 105 936. 8 94. 42
20 BAEX 2011 4 350 4 767 928 1417 952 3347 450 1 943 460 24 060 1003.2 95. 58
21 8= 2009 4 579 1 887 370 1 096 591 629 144 447 393 16 955 842 67.59
22 ERITIE 2009 4 508 1168 784 395 704 614 375 510 834 11 818 762 55.26
23 MW 2009 3863 1254 436 594 213 388 439 351372 10 326 843 65.52
24 RITX 2008 4134 1532 259 911 983 498 683 298 324 17 109 1048.6 80. 51
25 FERX 2008 3 569 2 293 992 1451 434 664 842 513 196 16 143 1155.3 81. 63
26 WHE 2008 3932 3 432 997 1 674 021 1 480 530 786 071 16 817 986. 5 56. 49
27 Sa 2008 3737 1 000 794 343 315 359 710 255 495 11 909 910.3 60. 32
28 I 2007 4778 2741 578 751 205 1 982 985 2 266 369 14 308 744 91.50
29 FEX 2007 4 437 2 996 732 773 986 2 219 915 2074 358 14 060 744 91. 50
30 &KX 2007 4 835 3421 314 1127 016 2 289 538 2 004 076 14 197 744 91.50
31 REX 2007 5077 2973 342 941 209 2 028 308 1 939 768 16 378 744 91. 50
32 BAEX 2007 5498 2370 164 966 129 1396 427 826 189 13 770 744 91. 50
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Table 2 Correlation and Sequence of MSW heating value and impact factors
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Fig.1 Network training result
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Fig.2 Raw data vs. simulation data comparison chart
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Table 3 Neural network model open set test

s STIAE/ HEME/ REME/ RE
(kl/kg) (kJ/kg) (kJ/kg) /%

28 4778 4 452 226 4.73
29 4 437 4333 104 2.34
30 4 835 4 811 24 0.5
31 5077 4 922 155 3.05
32 5498 5214 288 5.24

4 g

(1) RS /A B, 0T A 16 & SR e
SZHX RS R AT EMIREERAY
A SCECHCA SRR BON BT R 8 7l AR ™= i
(B XA 7 B Z R R =7k A 7= BE A
HAGTFE BH. MY LRNER, 7%
B R FE T & B S Imb R P E, R
WEEZEALIRE KR, L Rk Rs
2 P TR ZK B BE A, I8 R 7K o B B R o

(2) FIF MATLAB T HA, 456 Z4E X SR T
BIRPER R R B T ETEF AT
FEA B RINELR T EIE R BP Ha M AR AL, Eid
T RN, R R BYCREF TR
R R, RS RREBVN, HRNERE L, U
GEER, REABHET R R SREN,BP
i M AR T AR S TRA8 fF BEA T RAE MBIt B —Fob
MMEMBBITE,

B 3k

[1]

[2]

THIPSE S S,SHENG C, BOOTY M R. Chemical make up and
physical characterization of a synthetic fuel and methods of heat
content evaluation for studies on MSW incineration [ J]. Fuel,
2002,81(2) :211-217.

ABU-QUDAIS M, ABU-QDAIS H A. Energy content of municipal



F2H

Yo B TR SH BiR B0 RS SR BE T AR - 163 -

[3]

[4]

[5]

[6]

[7]

[8]

[9]

solid waste in Jordan and its potential utilization [ J]. Energy
Conversion and Management,2000,41(9) :983-991.

FIFIR. A E SR ARETERERE (D] R EHH
K ,2007.

ML, IR BRIBER. A THE TR T BO R R E B
FPEIBLRALT]. AR EFRRL, 2005 (8) :34-36.

PRI, WKL, B, T EIR AR Bk HERIR B o
T[T FRIEREERTSY ,2006,19(5) :85-90.
83, &3, SearTt. BRI AR SR = A &5 1o
BRSSP [T]. FIE LA T4 ,2005,13(4) .7-10.
ARG R 2010—2012 ARG ITHELE[M]. JLR P EST
H At ,2010-2012.

BETAAR. AR 2009 4 B S{E AR [ EB/OL]. (2009-
1230 ) [ 2013-07-30 ]. http;//www. cdws. info/wnfw/qhgh/
20091230103143738. html.

IFF BUUREBRREMN T EERNALT]. BEREE,
2010(17) :880-882.

[10]

[11]

[12]

[13]

[14]

[15]

NER KEREEWERANAIM]. dbx: B2 R
#,1999.

YAO H M, VUTHALURU H B, TADE M O, et al. Artificial
neural network-based prediction of hydrogen content of coal in
power station boilers[ J]. Fuel ,2005,84 (12/13) ;1535-1542.
WBE, KRR, Bt BT WE P KA TE BORIR A BT
BERNPIRSRALT]. B RS ,2010,31(9) :94-97.
FE&I. MATLAB 73 B gy i A [ M. U3 dE R =
AR W AR ,2011.

STRIKD P B T B, DOMNANOVICH A M, ZANI L, et al.
Prediction of trace compounds in biogas from anaerobicdigestion
using the MATLAB Neural Network Toolbox [ J]. Environmental
Modelling & Software ,2005,20(6) ;803-810.
VEGA-CARRILLO H R, HERNANDEZ-DAVILA V M,
MANZANARES-ACUNA E, et al. Neutron spectrometry using
artificial neural networks [ J ]. Radiation Measurements, 2006 ,41
(4).425431. O

G G S S O S S S S G Y U G S S S S G ST S G WY WA T U G S G SIS ST Gl Y UESIOY SO G OY ST S ST GET G ST S

LT H 2014 SFERF TRRARFR)
(FPETREARER) B PR ANRIMERFRIFEE, BRI E NS EHEARH
Filo EEFIHE NS E TRBARSUREIBHPIITRR , REINE TRERIMREHBAR AR BRI, 5
MR R AT 3035, YL XIS TRHBOR BRI . AR EREE IR AR FETE
BARZZFRERIAR AT EAR FZIMREENR MRV EEE SEFHURMERE W KEB
B4 o
(R TREBARZER) AA T, K 16 IF, 8.7 20 H AR, SHIT4r 30 JT, 24F 180 Ju, JGHEMNEEE
PR R ITE , BRANS <2 - 620; P EE R E 5 5 B A RREATIESN 1T, #1705 :6338BM, I1A
WITH ERSHERK R,
BT AU X ARG 8 5 P EINGEA AT

HE B 4% §9:100012

B i% / & B :010 - 84915126

™ HE : www. hjgcjsxb. org. cn
B F BB 48 :hjgcjsxb@ vip. 163. com



