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Tab. 1 Industrial and heating value analysis of the sludge
2 ° M, Va Au FCy Quet.od
e 1 3.7 33.02 61.16 2.11 5007.98
s 2 4.62 39.26 52.54 3.58 8649.38
3 7.12 45.69 40.97 6.22 10659.43
o 6 2
Tab. 2 Operating conditions under the test
< 1% /
50% 380C °
1 1.2.3 20 80
’ 2 2 10.20.40 80
3 3 3 20 40.80.200
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Tab. 6 Kinetic parameters of the industrial sludge under the test
/C E/XJ * mol ™! A/min"!

. 150 ~375 Y= -9.1403 -1755X 0. 9886 14. 589 0. 125

581 ~737 = -7.1644 -3430X 0. 9549 28.517 1.453

5 167 ~383 Y= -7.6507 -1987X 0.9382 16.52 0. 527

383 ~540 Y= -6.6071 -6577X 0.9724 54. 68 2. 861

3 177 ~391 Y= -6.9114 -2389X 0. 9879 19. 86 1.115

391 ~521 Y= -5.8279 -9577X 0.9968 79.63 8.317

7
Tab. 7 Influence of the oxygen concentration on the dynamic parameters of the industry sludge
1% /C E/XJ * mol ! A /min~!

0 186 ~392 Y= -8.1846 -1715X 0. 9852 14.26 0. 457
392 ~579 Y= -7.1351 -6149X 0. 9925 55.12 1.625

2 175 ~391 Y= -7.5532 -1982X 0. 9837 16. 48 0. 591
391 ~ 547 Y= -6.5943 -6778X 0.9919 56.35 2. 968

0 160 ~337 Y= -6.3416 -2159X 0. 9985 17.95 1. 841
375 ~512 Y= -6.3217 -7231X 0.9849 60.12 4.053

A ) 0
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Tab. 8 Influence of the particle diameter on the dynamic parameters of the industry sludge
/ /C E /kJ * mol ! A /min"?
189 ~438 Y= -8.290 -3045X 0.9838 25.32 0.311
“ 438 ~541 Y= -6.3891 -10198X 0. 9959 84.79 5.036
176 ~401 Y= -6.8950 -2381X 0. 9841 19. 80 1.142
50 401 ~517 Y= -5.7208 —-9683X 0. 9856 80. 51 9.347
150 ~350 Y= -6.2288 -1896X 0. 9947 15.76 2.037
20 350 ~497 Y= -5.4617 -8764X 0.9828 72.86 11.063
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212003) ZHU Xinian ( Fuel Cell Research Institute Shanghai Jiaotong University Shanghai China Post Code:

200240) //Journal of Engineering for Thermal Energy & Power. — 2012 27(6) . - 721 ~725

The operation temperature of a proton exchange membrane fuel cell has an important influence on its power generation
performance and service life. However due to the nonlinear and time-variation characteristics of the PEMFC it is rela—
tively difficult for the traditional control tactics to achieve excellent temperature control performance. The authors rec—
ommended that a regressive fuzzy neural network controller ( RFNNC) with a fuzzy reasoning on-ine learning and dy—
namic mapping ability should be used to effectively control the operation temperature of PEMFCs in an allowable
range. Based on the energy conservation law a dynamic model for PEMFCs was established. The error reverse transfer
technology was employed to perform a self-adaptive adjustment of the parameters of the controller in question. The
simulation test results show that the RFNNC only needs 35 seconds to attain a stable state with a relatively small fluc-
tuation. A comparison of the control effectiveness of a RFNNC PI control and fuzzy control indicates that the RFNNC
recommended for use has a relatively good temperature tracking performance. Key words: proton exchange membrane

fuel cell( PEMFC) thermal model regressive fuzzy neural network ( RFNN) temperature control

= Experimental Study of the Combustion Character—
istics of Industrial Sludge at Various Oxygen Concentrations and Particle Diameters /YAN Yun-fei
ZHANG Lei ZHANG Li TANG Qiang ( Education Ministry Key Laboratory on Low Quality Energy Source Utiliza—
tion Technologies and Systems College of Power Engineering Chongqing University Chongqing China Post Code:

400030) //Journal of Engineering for Thermal Energy & Power. — 2012 27(6) . —726 ~731

Under the condition of various oxygen concentrations and particle diameters of the sample the thermogravimetric an—
alytic method was used to conduct an experimental study of industrial sludge in three different industrial sectors. It
has been found that the industrial sludge has good ignition and combustion characteristics and a low ignition temper—
ature but its combustion is not intense and has low comprehensive combustion performance. To properly increase the
oxygen concentration will increase the non-elementary reactions in the combustion and improve the ignition and
burn-out performance of the combustion. The particle size has a big influence on the diffusion of gases and heat
transfer. With a decrease of the particle diameter the reaction interval will be narrowed and with an increase of the
weight loss the combustion weight loss rate peak value will also increase. Key words: industrial sludge thermo-—

gravimetric analysis combustion characteristics oxygen concentration particle diameter



