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Tab.1 Segmentation performance comparison

of the three algorithms
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FRAE FCM 20.31 81.48
1(c) FETHEFMEMESR 91.84 89.44
A SCRE 53.36 89.92
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Image Segmentation Based on the Ant Colony and Improved FCM

Clustering Algorithm with Spatial Information

MAO Xiao-bo, ZHANG Yong-jie, CHEN Tie-jun

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: With the fuzzy C-means clustering (FCM) algorithm it is difficult to determine the number of clus-

ters on image segmentation, which is easy to get into a local optimum. In order to solve the problems, this pa-

per proposed a new segmentation method based on the ant colony and improved FCM Clustering Algorithm with

spatial information. Dividing image with the help of watershed algorithm, we got the initial segmentation re-

sults. It made full use of the ability of global optimization of the ant colony algorithm to obtain the accurate o-

riginal cluster centers and cluster number. Then the results were obtained as the initial cluster centers and the

number of clusters of fuzzy C-means clustering algorithm. The experimental results show that: due to the de-

crease of the size of clustering samples, the clustering speed, noise immunity and the robustness of the algo-

rithm are improved significantly.

Key words: ant colony algorithm; watershed; spatial information; image segmentation
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Face Recognition Research Based on Weighted Wavelet Decomposition

SU Shi-mei, WANG Yan, WANG Ming-xia

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract. Wavelet transform can effectively decompose an image into high-frequency and low-frequency infor-
mation. Existing face recognition algorithms mostly based on the low-frequency information do not take full use
of the high-frequency information. PCA has been widely used in face recognition algorithms because of its sim-
ple realization and high recognition rate for frontal faces. But PCA is computationally intensive, and it’s vul-
nerable to the changes of illumination and facial expression. This paper presents a new face recognition method
uniting weighted wavelet decomposition with the PCA algorithm. This method can make up for the disadvan-
tage of the traditional PCA algorithm which is sensitive to the changes of illumination and facial expression, for
the face details are fully utilized through the weighted fusion of the secondary decomposition of wavelet low fre-
quency components and setting the new weighted values to the first three maximum principal vectors of PCA.
Experimental results show that the proposed method has a marked improvement in recognition rate and training
time.

Key words: wavelet decomposition; PCA ; face recognition; discrete wavelet transform
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The Application and Analysis of PSASP Dynamical Equivalence

LIU Xian-lin, JIAO Long-fei, CHENG Zi-xia

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; For simplified calculation, we often simplify some areas that do not need intensive study in power

system analysis. By using the PSASP software to process dynamical equivalence calculation in typical example

and actual large scale power networks, this paper analyzes the advantages and disadvantages of PSASP dynam-

ical equivalence function, which is named EPRI . It is convenient to use. It could calculate multiple equiva-

lence and the calculated results are suitable for transient analysis. But in some situations the EPRI equivalent

can not get results, and the equivalent calculation interrupts. The specific causes and improvement measures

need to be further studied.

Key words: PSASP; power system; dynamical equivalence; power flow calculation; transient analysis
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Research on Novel Orthogonal Core Three-Phase Magnetic Controllable Reactor

ZHAO Guo-sheng, CHENG Zi-xia, SUN Ke-qin

(School of Electric Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Now the orthogonal core magnetic controllable reactors proposed in the papers are single phase
structure , three phase controllable reactor used this structure needs high cost, in order to solve the problem, a
novel orthogonal core three-phase magnetic controllable reactor is proposed in this article, its structure and the
principle are introduced. The paer conducted the electromagnetic field analysis and circuit characteristic anal-
ysis on the proposed controllable reactor. By using Ansoft electric-magnetic field analysis software we estab-
lished the novel orthogonal core magnetic controllable reactor three-dimensional simulation model, verified the
feasibility of adjust the reactor reactance smoothly by adjusting the thyristor’ s triggering angle and the less har-
monic component in no load, the analysis of the three-phase magnetic controllable reactor’s electromagnetic
field distribution is made at the same time.

Key words: orthogonal core magnetic controllable reactor; Ansoft; electromagnetic field simulation
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Research on PTW on Branch-shaped Sidings

LI Bin, DONG Yu, SUN Yun-xia

(School of Automation & Electrical Engineering, Lanzhou Jiaotong University , Lanzhou 730070, China)

Abstract; Based on the distribution characters of enterprise railway branch — shaped sidings, using a variety of
mode of operation,the mathematical model of wagons for several trains arriving at station in batches was built .
The principle is to make full use of the traction and the optimization goal was the least time of vehicle total
consumption; meanwhile,the genetic ant colony algorithm( GACA) was put forward to solve the problem . U-
sing the random search, rapidity and global convergence of genetic algorithm, the initial pheromone was pro-
duced . Then the exact solution was calculated by using the parallelism, positive feedback mechanism and high
solving efficiency of ant algorithm. In combination with an example,the optimal solution was found to verify the
rationality and feasibility of the model. And in comparison with ant colony algorithm,illustrate the superiority
of the algorithm is shown.

Key words: railway station; branch-shaped; Placing-in and Taking-out wagons;genetic ant colony algorithm
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voidstepmotor ()
%
WDTCTL = WDTPW + WDTHOLD ;
P31ES = 0x0f;//P4. 0 ~ P4. 3 R [& V5 ¢ 4t
rh
P3IE = 0x0f;//P4.0 ~ P4.3 i IH
P3IFG =0x00; //H Wikr i (i B & 4 0
P3DIR = 0xf0;// P4.0 ~ P4. 3 ¥ Jp#ii A
B
_EINT() ;//4T HF{#i G

while(1)
%
unsigned int keyin;
unsigned int templ ;// templ = 1% [A[{H
if(keyin! =0x0f) //f @ T
delay () ;
if(keyin! =0xO0f) //H & A H% T

templ = keyin;// 855 AH
switch (templ)

{
case0x0e ; stepmotor_run( ) ;break;
case 0x0d ; stepmotor_speedup( ) ;break;
case 0x0b : stepmotor_speeddown () ;break ;
case 0x07 ; stepmotor_stop( ) ;break;

default .
while (keyin! = OxOf) ; //Z5 £ #25OT
P3IFG = 0;
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Fig. 6 Fuzzy control structure diagram
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5 LabVIEW F{E#HlBEEESER

FG KM RS — 232 Fp i 4% O Hy #% 52 B Lab-
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4.00 500 3.82 3.92 3.870 96.7 1.29
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8.00 1 000 7.81 7.68 7.745 97.4 0.84
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Trace Metering Pump Control System Based on MSP430 and Fuzzy PID

YANG Yan-ping, TAO Cai-xia, WU Jian-min

(School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: The ultra-low-power MSP430F149 was set as the core in this paper to develop a set of trace mete-

ring pump control system, which could achieve flow control by controlling the stepper motor. We realized

closed loop control of stepper motor by a Fuzzy PID Control method, developed a PC control display interface

using LabVIEW | and achieved serial port communication with PC via RS —=232. The system with good stability

was highly efficient.

Key words: MSP430 MCU; stepper motor; micro-metering pump; LabVIEW
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E£MAB :EHEKARPEELEEIINH (211000531605 ) 5 i A f5 B 4% 5 4 1) 55 B 51 B (2012T50639) ; & #F
o5 A A A I e 2 B AR BURHIE 6 (20114101110005 ) 53] g 45 B} £ I 1 H (132102210521 ).

YEE B A H (1981 — ), Lx 07 g A0 M N, 5808 M1 O 2% ) 02, 1l , 32 BT 5 U A Ak 1 38 AR ) 18 25 2 L
& HERE GEBFSE , E-mail: liangjing@ zzu. edu. cn.



1 T, A T R T TR B T O AR O A TR T 5 35

+3P,u’ (1 —u) + Pyu’,u e [0,1]. (3)
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Xt = X!+ VL (7)
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Fig.1 Landscapes of the test problems
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Tab.1 Experiment result
Ji] B3 PSO PSO-¢ PSO-¢ + DMS-PSO DMS-PSO-¢  DMS-PSO-¢ +
A 15.764 0 15.1419 14.899 5 15.038 9 15.007 3 14.846 8
ik 1.116 7 0.266 2 0.274 9 0.028 1 0.593 2 0.254 5
Kl Min 14.911 8 14.767 6 14.673 1 14.910 6 14.651 1 14.651 0
Max 18.386 4 17.150 4 16.975 9 15.479 8 16.928 4 16.915 0
XA 16.505 4 15.231 6 14.777 9 15.632 1 14.717 9 14.682 2
iR 3.853 7 0.244 0 0.008 1 1.661 2 0.014 3 0.001 4
k2 Min 14.680 7 14.755 8 14.677 8 14. 6676 14.625 1 14.632 2
Max 19.407 5 16.746 2 15.091 5 18.770 9 15.073 8 14.745 0
R SLE] 16.726 9 16.826 9 16.326 4 16.473 5 16.376 8 16.244 8
ik 0.180 5 0.350 7 0.344 8 0.123 8 0.247 7 0.243 6
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Research on Path Planning Problems Based on Improved Particle Swarm Optimizer

LIANG Jing', SONG Hui', QU Bo-yang’, MAO Xiao-bo'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Electric and Information
Engineering, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: This paper describes that dynamic constraint mechanism and improved Particle Swarm Optimizer
(Dynamic Multi-Swarm Particle Swarm Optimizer with Crossover) are combined to solve path planning prob-
lems combining with Bezier curves. Different algorithms are used to test characteristics of the curves in the
path planning process and Bezier curve is used to describe the path. The results show that the DMS-PSO over-
comes the phenomenon of precocious and easy convergence compared with standard PSO, and constraint mech-
anism improves performance of the optimization algorithm which is combined with crossover, can deal with the
constraints flexibly and overcomes the shortcomings of static penalty function.

Key words: constraint mechanism; dynamic multi-swarm particle swarm optimizer; bezier curves

(E#% 33 1)

Delay Compensation of Network Control Systems Based on JGPC

LIU Yan-hong, LUO Yong-ping, LIU Yan-xing

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The uncertain factors such as the network delays usually deteriorate the control performance and sta-
bility of networked control systems (NCS) ,even result in instability. In this paper, we propose a novel delay
compensation method to enhance the stability of NCS. First, an auto regressive model for the network time de-
lays is established and the parameter self — tuning LMS ( Least mean square ) algorithm is used to predict the net-
work delay online. Then, a improved JGPC algorithm is proposed for the compensation of the networked time de-
lay. This algorithm can get a better system performance than GPC. Simulation results show that the proposed
method can effectively compensate the network delay and improve the dynamic performance of the NCS.

Key words: Network control systems; Auto regressive model; JGPC algorithm; Random delay prediction;

time delay compensation
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Tab.1 Grade standards of harmonic voltage (110 kV) %
e gy o B AR R 3K 5K 7K 9 K 11K 13 %
(%) (%) (=3) (%) (=5) (%) ()
1 0.2 0.08 0.08 0.08 0.08 0.08 0.08
2 0.6 0.23 0.23 0.23 0.23 0.23 0.23
3 1.0 0.39 0.39 0.39 0.39 0.39 0.39
4 1.4 0.54 0.54 0.54 0.54 0.54 0.54
5 1.8 0.70 0.70 0.70 0.70 0.70 0.70
6 2.4 0.93 0.93 0.93 0.93 0.93 0.93
7 3.2 1.24 1.24 1.24 1.24 1.24 1.24
8 4.0 1.55 1.55 1.55 1.55 1.55 1.55
9 >4.8 >1.86 >1.86 >1.86 >1.86 >1.86 >1.86
R2 WM REKBENRESE
Tab.2 Measurement data of harmonic voltage in the monitoring point %
A5 H S A A 3 5, 7 9 & 1% 13 %
A 2.71 1.12 1.24 0.63 0.87 0.93 0.96
B 1.19 0.36 0.62 0.57 0.42 0.28 0.44
C 0.58 0.22 0.14 0.26 0.23 0.28 0.17
D 0.93 0.34 0.45 0.29 0.44 0.14 0.35
E 0.78 0.40 0.36 0.25 0.17 0.32 0.21
F 1.08 0.32 0.25 0.28 0.35 0.50 0.59
G 1.90 0.58 1.02 0.62 0.46 0.73 0.79
®3 THIHABFBEETHER
Tab.3 Evaluation outcome of harmonic voltage in the substation A
A ZE L v 1 W Wk N 3 i e {3 IR R CRE PRI
RIE%R 6 0.828 4 0.918 8 0.858 8 0.760 5 0.841 6
WAL T 0.688 9 0.861 8 0.783 6 0.638 8 0.743 3
B=IERS 0.626 9 0.827 4 0.700 9 0.600 5 0.688 9
x4 THHBRERBETFGHER
Tab.4 Evaluation outcome of harmonic voltage in the substation
7R H vl A B C D E F G
AL F R 6 3 2 3 2 3 5
GAERE S 0.841 6 0.855 4 0.916 0 0.8850 0.8510 0.845 1 0.847 1
AR AFEH 7 4 1 2 3 2 4
ZEHITE S 0.743 3 0.835 6 0.770 5 0.777 6 0.8299 0.744 8 0.767 1
BEIER 5 2 3 4 1 4 6
S E S 0.688 9 0.687 3 0.672 7 0.721 2 0.620 2 0.760 6 0.719 6
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Application of Fuzzy Similarity Selection and Proximity on Grid Power
Harmonic Comprehensive Evaluation

CHEN Gen-yong', CHAI Peng-fei' , Guo Yao-fen’, FANG Xiang’, Qie Sheng-li*

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou, 450001, China; 2. Yuzhou Power Supply Company,
Yuzhou 461670, China; 3. Ruyang County Power Supply Bureau, Ruyang 471200, China ;4. Xuchang County Electrical Industrial
Company, Xuchang 461100, China)

Abstract: In order to analyze regional power grid harmonic pollution situation,a method of fuzzy similarity se-
lection and proximity on grid power harmonic comprehensive evaluation was proposed. Firstly, the index se-
quences between the evaluation object and the known object were compared and analyzed. Then the proximity
indicators were used to evaluate the results, which were combined with fuzzy nearness and grey relational anal-
ysis, and the membership of assessment object for the optimal level and next level was acquired to analyze the
purpose of the harmonic pollution situation. This method is simple and involves less calculation. Besides, the
scalability of indicators is good. It is suitable for power quality analysis system to assessment harmonic uni-
formly, and can achieve intelligent management.

Key words: fuzzy similarity selection; grading evaluation criteria; proximity; optimal level
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The Structural Optimization of Guide Vane of Radial-Inward-Flow Turbine

WEI Xin-li, QIU Zhi-ming, MA Xin-ling, WANG Hui

(School of Chemical Engineering and Energy, Zhengzhou University , Zhengzhou 450001 , China)

Abstract; R245fa is used as the the working fluid , the computational fluid dynamics( CFD) sofeware FLUENT
is adopted ,and the standard k-& model is applied in this paper. The guide vanes that blade numbers range
from 15 to 27 increased by 2 and the setting angles range from 24° to 40° increased by 4° have been numeri-
cally studied. The results of computation show that the guide vane’ s outlet average circumferential velocity,
outlet average temperature and velocity coefficient have greatly improved compared with the original design,
when the vane number is 21 and the setting angle is 28°. The blade height that original design flowrate re-
quired is got with the linear fitting method in this vane number and setting angle. Research shows that the flow
in the channel is in good condition after optimization. This paper may provide a reference for designing an effi-
cient guide vane.

Key words: radial-inward-flow turbine; guide vane; secondary flow; optimization

(L#% 45 7)

[5] COHEN W W, SCHAPIRE R E, SINGER Y. Learn- [ C]//International Joint Conference on Artificial Intel-
ing to order things[ J]. Journal of Artificial Intelligence ligence. Lawrence Erlbaum: Associates LTD,2005 .27
Research, 1999,10(1) ; 243 -270. -32.

[6] ELZINGA C, WANG Hui, LIN Zhi-wei, et al. Con- [8] AUGUSTO J C, WANG Hui, LIU Jun. Situation as-
cordance and consensus [ J]. Information Sciences, sessment in disaster management [ J ]. International
2011,185(12) : 2529 —2549. Journal of Computational Intelligence Systems, 2008, 1

[7] WANG Hui, DUBITZKY W. A flexible and robust (3): 237 -247.

similarity measure based on contextual probability

An Approach to Aggregating Partially Ordered Preferences

with Belief Degrees for Decision Making

CHEN Shu-wei, ZHOU Wei, CAI Li-na

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: we propose in this paper an approach to aggregating partially ordered preferences with belief degrees
for decision making. We consider a set of preferences associated with belief degrees, and treat each preference
as a sequence with belief degree. For every pair of considered alternatives, we calculate the probability that
one alternative should be placed before another. These probabilities are then fed to the ORDER-BY-PREFER-
ENCE algorithm to generate an approximately optimal total order over all the alternatives. A simple example is
given to illustrate this approach.

Key words: decision making; preference; partial order; belief degree; aggregating
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Numerical Simulation on the Flow Field and Heat Transfer Characteristics of Indirect
Air-Cooling Tower in 600MW Supercritical Thermal Power Unit

WANG Wei-shu, ZHANG Yu-fei, CHANG Na-na

(Institute of Thermal Energy Engineering, North China University of Water Resources and Electric Power, Zhengzhou 450011 ,
China)

Abstract; The flow field characteristics and heat transfer of the natural ventilation indirect air-cooling tower in
600MW supercritical thermal power unit were numerically simulated by Fluent6. 3 at different environment
wind speeds. The results indicate that when the wind velocity is O, the flow field is relatively stable. The heat
dissipating capacity and the ventilation quantity are the largest in the air-cooling tower under this condition.
With the increase of wind speed, large changes of the flow field inside the tower have taken place ,at the same
time , heat dissipation and ventilation quantity showe a trend of decline. It can cause an adverse impact on the
operation of the indirect air-cooling units. The results provide a theoretical basis for the operation of indirect
air-cooling tower in the large power plant unit.

Key words: environment wind speed; air-cooling tower; heat dissipating capacity ; numerical simulation
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Bl 6 7 SN A & W) i pH {E Y52 . H, 0,
RETERLMR pH (E T A8 E A7 75 , T >4 3 R S A &
(g pH fEL, JUH B HPE IR 5T R K 8 H,0, A2
fige R T AN ) D RE 0 I i 5 55 — 5 T, TR b
TRV I A R P AT RE AR R R T B P R
R A 25 pH AR ARG D02 HL 05 AL f S Bz Ay 24T
MIEL 6 SER S5 ROk, Pl SO AR & B9 pH {2 3
LA BONE .

00 L L L L L )
0 20 40 60 80 100 120
t/min
6 pH %} TIO - P25 AT W& 4 H,0, B fE
INE SR R

Fig. 6 The influence of pH on prometryn degradation
by TIO-P25 with H, O, assistance

7 o LA TIO-P25 A i Ak 751 14 AS [ S5 iz
R ZR [ 3D 2 KL, K ] 60 min. 2 1]
RN Z o AR G5 vk BE R 1. 68 mmol/L 1)
H,0, W}, 76 9% & 312 nm 6 & F ,422 nm & 5
b A — AR5 ) 6 AN FE R MR &AL H,0,
BF 00 422 nm G A0 IR 3 B A SO .
OH [ Hy JE 2 i Ak e N AR &= v i 2 B3 M)
Fofr, {EXF 28 R AT 5 AR AR e e B %
HX 2 R (TA-OH) " L (A i, 76 R E ik



58 KM K 2 2 4R (T 2R )

2014 4

NARZ R 5 6 =&l T - OH At
X R A i TA-OH 1945 5 | FN B v 1 15 1

0 @0 50 60’
EM/nm

(a) AHIH,0,

L - OH AR =455 5.

300 400 500 600

EM/nm
(b) JUH,0,

7 MEZRBRBRERNEE 3 dAMEEE

Fig.7 The 3d scaned fluorescence spectroscopy of the supernatant liquid containing 3 mM TA
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Degradation of Prometryn by TiO, Visible Photocatalysis with H,O, Assistance

LI Qing-kui', ZHOU Bing-yan', TANG Jian-jun’, CHEN Yi-qing’

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Construction

and Environmental Engineering, Shenzhen Polytechnic, Shenzhen 518055, China)

Abstract: The degradation of prometryn by TiO,-P25 visible-light photocatalysis with H,O, assiatance was
studied. The results indicated that prometryn could be degraded by TiO, visible-light photocatalysis with H, 0,
assiatance, and the degradation ratio could be 80% after 120 min reaction. It was appropriate to control pH
and the ratio of [ H,0, ]/[ prometryn ] to be 3.0 and 45, respectively. In the degradation process of prome-
tryn, methyl, thio and amino groups were oxidized as NO, and SO}, the removal ratio of TOC reached
70% , and the end product of prometryn degradation was cyanuric acid. Spectrum analysis indicated that the
composite structures by H, O, adsorbing on the TiO, surface was converted to free radicals under visible light,
and the reaction process was predominated by the hydroxyl free radical( + OH) generation in the system.

Key words: visible light photocatalytic; titanium dioxide; hydrogen peroxide; prometryn; hydroxyl free radi-
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Fig.1 T-x curve for different NaCl solution
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1 AEEETBPA ZEKBRMEE

Tab.1 Solubilities of BPA in water under different temperatures
AR A A —h JiR® Apelblat 7

7K g X 10° x,, f 105{«% (MERD/% x,, X fos e ﬁRD/% %, X 10Sp & RD/%
293.15 1.9850 1.921 8 3.18 1.976 3 0.44 1.960 9 1.21
303.15 3.225 4 3.257 4 -0.99 3.267 0 -1.29 3.2515 -0.81
313.15 5.170 3 5.338 2 -3.25 5.246 3 -1.47 5.266 6 -1.86
323.15 8.281 4 8.484 8 -2.46 8.21717 0.77 8.349 2 -0.82
333.15 13.224 4 13.116 3 0.82 12.608 1 4.66 12.976 1 1.88
343.15 20.344 9 19.767 5 2.84 19.029 9 6.46 19.801 3 2.67
353.15 29.011 1 29.107 5 -0.33 28.394 4 2.12 29.707 7 -2.40

W OFAI S5 A= —4689.27,B=5.136 48 ; QBIRI B K. A =2.397 41 x 10 ,h =1.843 51 x 10° ;QFIAI S K. A =
52.020 9,B= —-1978.79,C =8.437 63.

®2 FREEBET BPAES5% NaCl BB P IAMRE

Tab.2 Solubilities of BPA in 5% NaCl solution under different temperatures

; AR i A A —h FTR® Apelblat £1%1°
T/K x,, x 10 . - :

v, x10 RD/ % x,, x10 RD/ % v, x10 RD/%
293.15 1.086 3 1.084 3 0.18 1.092 0 -0.52 1.103 7 -1.60
303.15 1.862 7 1.822 5 2.16 1.823 9 2.08 1.819 5 2.32
313.15 2.966 1 2.963 3 0.09 2.956 8 0.31 2.928 3 1.27
323.15 4.5353 4.675 5 -3.09 4.672 1 -3.02 4.609 5 -1.64
333.15 6.995 1 7.177 17 -2.61 7.2255 -3.29 7.110 0 -1.64
343.15 10.848 6 10.747 2 0.93 10.985 6 -1.26 10.763 1 0.79
353.15 16.080 8 15.728 0 2.19 16.500 5 -2.61 16.013 0 0.42

T OB BBE A= -4614.69,8=4.309 73; QFEIBH .1 =1.470 01 x 10 7> ,h =3.071 14 x 10°; QFI TS 4. A = -
46.030 7,B= -2 227.47,C =7.431 30.
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Tab.3 Solubilities of BPA in 10% NaCl solution under different temperatures
o ol SIS A A —hJiEe? Apelblat 4757
o x,, x 107 RD/% x,, x10° RD/% %, % 107 RD/ %

293.15 0.573 3 0.570 6 0.47 0.576 0 -0.47 0.579 8 -1.13
303.15 0.9917 0.969 7 2.21 0.970 7 2.12 0.968 3 2.36
313.15 1.573 5 1.592 9 -1.23 1.586 8 -0.85 1.575 9 -0.15
323.15 2.459 5 2.5376 -3.18 2.526 6 -2.73 2.5053 -1.86
333.15 3.880 4 3.9312 -1.31 3.9350 -1.41 3.897 8 -0.45
343.15 6.052 2 5.936 6 1.91 6.021 3 0.51 5.944 6 1.78
353.15 8.846 2 8.758 2 0.99 9.097 0 -2.84 8.901 3 -0.62

T DRI SR, A= —4712.25,B=4.000 56; QR FI S K. A =8.493 13 x 10 ,h =5.413 63 x 10°; QK B4 A = —
41.402 5,B= -2 559.18,C =6.702 44.

x4 AEEETBPATE15% NaCl AP BHEE
Tab.4 Solubilities of BPA in 15% NaCl solution under different temperatures

; AL A-hJig? Apelblat 7"
T/K x,, X 10° - . 5

x,, x10 RD/ % x,, x10 RD/ % x,, x10 RD/%
293.15 0.272 9 0.273 9 -0.37 0.273 3 -0.15 0.272 7 0.07
303.15 0.471 0 0.469 7 0.28 0.467 8 0.68 0.469 9 0.23
313.15 0.767 9 0.778 3 -1.35 0.775 5 -0.99 0.780 6 -1.65
323.15 1.274 7 1.249 9 1.95 1.251 0 1.86 1.254 3 1.60
333.15 1.982 4 1.950 9 1.59 1.971 7 0.54 1.955 6 1.35
343.15 2.886 8 2.967 1 -2.78 3.049 9 -5.65 2.966 1 -2.75
353.15 4.433 3 4.406 9 0.60 4.653 6 -4.97 4.387 0 1.01
OB BE . A= -4793.59,B=3.54 405; QiR ZH. A =4.700 07 x 10 * A =1.008 13 x 10" ; @K HI Z %k . A =

16.221 1,B= -5 394.75,C = —1.871 39.

x5 AEERET BPAZE 20% NaCl B HRRE
Tab.5 Solubilities of BPA in 20 % NaCl solution under different temperatures

5 A Wb A A-h R Apelblat #5717
/7K X X 10 5 5 5

v x10 RD/% v x10 RD/% v x10 RD/%
293.15 0.109 4 0.107 2 2.01 0.109 3 0.09 0.109 2 0.18
303.15 0.193 3 0.193 4 -0.05 0.193 7 -0.21 0.193 0 0.16
313.15 0.326 6 0.3356 -2.76 0.3316 -1.53 0.3314 -1.47
323.15 0.556 5 0.563 0 -1.17 0.551 0 0.99 0.554 7 0.32
333.15 0.9399 0.915 6 2.59 0.892 5 5.04 0.906 6 3.54
343.15 1.390 5 1.447 6 -4.11 1.415 4 -1.79 1.449 8 -4.26
353.15 2.303 6 2.2299 3.20 2.209 2 4.10 2.272 1 1.37

W OB BE . A= -5236.19,8=4.116 14;QEEEIZH .1 =2.661 97 x 10 * ,h =1.899 67 x 10" ; QMK Z 4 A = -
48.323 7,B= -2 749.42,C =7.74 122.

&6 AENEET BPA 7£25% NaCl [ Fik B sk E
Tab.6 Solubilities of BPA in 25% NaCl solution under different temperatures

5 AV A A -h P R® Apelblat 5717
/K x,, X 10° - - 5

%, x10 RD/% %, x10 RD/% x., x 10 RD/%
293.15 0.059 72 0.056 77 4.94 0.059 09 1.05 0.057 78 3.25
303.15 0.103 6 0.109 7 -5.89 0.109 6 -5.79 0.109 5 -5.69
313.15 0.201 3 0.203 2 -0.94 0.1956 2.83 0.200 8 0.25
323.15 0.356 3 0.362 3 ~1.68 0.337 8 5.19 0.357 2 -0.25
333.15 0.636 7 0.624 0 1.99 0.566 9 10.96 0.618 2 2.91
343.15 1.060 1 1.041 2 1.78 0.928 8 12.39 1.042 8 1.63
353.15 1.677 6 1.687 7 ~0.60 1.493 3 10.99 1.718 2 -2.42

H:@D A= -5852.92,B=5.58391;2 A =2.249 68 x10 * h =2.429 77 x 10" ;3 A = —44.4561 ,B= -3 479.95,C =
7.386 95.



513

TG R, 5 XUy A TEER K P i B2 B s e Tk 63

1 ~6 11515 2] 3 Fh OCHABI AL 1 57 3
AN IR 24050 K 1. 88% ,2.83% ,1.57% , P AH ¥
WHEAL A — h Jr R Apelblat A& 51 20] DL 4 i
FHT BPA ¥ fiff B ) I, — b R 78 6k 55 HL it o A9
— YRS . LRI E A - h R Ak
PR RIS TR g 5 25 R R, 43 BT HE D TR T B AR
WA H T Apelblat #5878 J& 0401 (1) LR B2 4 oR 29
SRR B XML R T A - h T RRBR T
SRR A KA, 50 Mg s oy
- S8 4 G B B BRL AN I T ) A R RS A OGO A
Sz PR

3 &R

(1) ZEHEFHPHERENE T 293.15 ~353.15 K
T ,BPA YEK i ECh 5% 10% 15% 20% LA
Je 25% NaCl W P RO R 45 R 3R W] BPA 7R 35X
6 i T T % S A A L B 1 T e I G O, HLL
VA FE W25 NaCl 5 0 (14 v Ji 336 T it Vel /)

(2) R FH BRAE VA MR AL A — h J7 B2 Apelb-
Lat A58 780 5XoF 375 i 3 5080 A7 DG R, S 00 (8 RN TR
W) BEAF, BT B A R R 22 40 G 1. 88%
2.83% 1.57%.

(3) FAH VWML AL A — h J7 B2 F1 Apelblat #5
RUXT & o BT — o) R IRl RE IS

Sk

(1] PhIR AREAT, ARMEME, 25, Y2 vbxd Wl A i it
Je Hesgma R [T]. BRI B 2 4, 2004, 24
(6):975-977.

(2] FEHHE, XURBL B RAE. XU By A KK 175 Bk o0 &
AL FREEA LT ] kT 2R 35 55 T A2 25,2005, 18 (4)
15 -16.

(3]

[7]

[8]

[12]

[13]

SUN Hai, WANG Li-hong,ZHOU Qing. Effects of bis-
phenol A on growth and nitrogen nutrition of roots of
soybean seedlings[ J]. Environmental Toxicology and
Chemistry,2013,32(1) :174 - 180.

MARI S G,KATHERINE L W, FARLA L, et al. Bis-
phenol A; Developmental Toxicity from Early Prenatal
Exposure [ J ]. Birth Defects Research ( Part B),
2010,89(6) :441 —466.

B, HEE, RIUK, . BT BF 5Tk R
[J]. AL T.,2007,36(10) :1067 — 1069.
ZVAIGZNE A 1,ACREE J W. Solubility of anthracene
in binary alkane + 3-methyl-1-butanol solvent mixture
[J]. Chem Eng. Data,1994,39(4) . 708 - 710.
ROBERTS K L,ROUSSEAU R W,TEJA A S. Solubil-
ity of long-chain n-alkanes in heptane between 280 and
350K[J]. Chem. Eng. Data,1994,39(4) .793 - 795.
ZEEN,FLA S, &, 4. A 2K 0 F G A DY B g R
TR AR L I E B OCHR [T ] s AL fb 2 AR AR,
2011,25(3) :390 —394.

WALAS S M. fb T A [ M. st 4, 28 Jb ot
A AL AR A, 1991

L, LR, Tk i, % B- W BETE AN A HLIE
FIh v BRI E 5 OCHR [T ] mikefb % LA,
2009,23(6) :911 -915.

BUCHOWSKI H,KSIAZCAK A. Solvent activity along
saturation line and solubility of hydrogen-bouding sol-
ids[J].J Phys Chem,1980,84(9) . 975 -979.
APELBLAT A, MANZUROLA E. Solubilities of O-ace-
tylsalicylic, 3, 5-dinitrosalicylic, and p-toluicacid, and
magnesium-DL-aspartate in water from T = (278 to 348)K
[J1. J Chem Thermodyn, 1999,31(1): 85 -91.

TR et FE R, &5 = RAMRTE AW
WU A A A T S OG IR [T ] SN SR 422 4 2%
fR, 2004 ,25(1) :57 - 59.

Measurement and Correlation of the Solubilities of BPA in NaCl Solution

YUE Jin-cai' ,ZHU Nan-nan',LIU Xian-hong’

(1. Research Center for Computer and Chemical Engineering,Qingdao University of Science and Technology,Qingdao 266042 ,China;

2. College of Chemical Engineering,Qingdao University of Science and Technology,Qingdao 266042 ,China)

Abstract: The solubilitis of BPA in water, 5% , 10% , 15% , 20% and 25% NaCl solution at 293. 15 ~381. 15

K were measured with the equilibrium method. According to the experimental data, the solubilities of BPA in a-

bove mentioned 6 solvent systems increased with the increase of temperature ,but decreased with the increase of

concentration of NaCl solution. The experimental data were correlated with ideal solution model, A-h equation

and Apelblat model, respectively. The average relative deviations are 1.88% .2.83% .1.57% ,respectively. The

results showed that ideal solution model, A-h equation and Apelblat model could well correlate the solubility da-

ta of BPA, and the three models also can be applied to the ternary system containing electrolyte.

Key words: BPA; equilibrium method; solubility; solubility model
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Study on the Effect of Mixed Liquid Recycle Ratio on Membrane Process

WANG Su-lan, DUAN Sheng-jun, YU Jie, XING Chuan-hong

(School of Water Conservation and Environmental Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In order to discuss the nitrogen and phosphorus removal effect under different reflux ratio in the
process, the mixed municipal wastewater was used as the research object and the membrane bioreactor process
of enhanced nitrogen and phosphorus removal was used to do the pilot study. The results show that, mixed liq-
uid recycle ratio had little effect on COD,NH,-N removal; when the reflux ratio increased ,the average removal
rate of TN increased gradually,while the reflux ratio increasing from 0.5 to 2,the removal rate increased signif-
icantly ,and while increasing from 2 to 3, the increased amplitude was limited. With reflux ratio increasing , the
average removal rate of TP increased first and then decreased,when the reflux ratio was 2 ,the average removal
rate of TP was largest. On comprehensive consideration,the optimum reflux ratio of the process is 2.

Key words: membrane process; phosphorus removal and nitrogen removal ; mixed liquid recycle ratio
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Tab.1 The dynamic adsorption parameters of Thomas model at different operating conditions
55 Q/ C,/ e | 5 R K,/(L- q0/
(mL-minil)(mmol'Lil) min~' + mmol ") (mmol-g’])
1 0.5 4.93 1.0 -0.0327 4.951 0.992 0.006 6 0.373
2 0.714 4.83 1.0 -0.036 3 3.946 0.975 0.007 5 0.375
3 1.0 4.8 1.0 -0.064 0 5.068 0.981 0.013 3 0.380
4 1.67 4.8 1.0 -0.0753 3.568 0.991 0.015 7 0.379
5 0.714 1.99 1.0 -0.021 1 4.048 0.978 0.010 6 0.272
6(2) 0.714 4.83 1.0 -0.036 3 3.946 0.975 0.007 5 0.375
7 0.714 10.0 1.0 -0.084 3 5.625 0.972 0.008 4 0.476
8(2) 0.714 4.83 1.0 -0.036 3 3.946 0.975 0.007 5 0.375
9 0.714 4.87 1.5 -0.038 7 5.945 0.987 0.007 9 0.356
10 0.714 4.86 2.0 -0.043 6 8.271 0.975 0.009 0 0.329
11 0.714 4.88 3.0 -0.029 7 7.070 0.965 0.006 1 0.277

B2 i, A [ E T, 5 0 46 v 5
1.99 .4.83 11 10. Ommol/L A, H: %% 55 il £k 1) 55 i
I E] g 77,49 1 39. 3 min, 17 H %7 % i £ 7E 5 %
25 00 0 7y B ) T 2k i 200 4y o JRE ) 496 o A A 5 Ry
Bl , 2% 2 B EDA/SIO, b REXE Cu®* 1 55 i B[]
W6 VA WU e e TR ) S 0 TR A4 R, B R X A B
P18 R R S 2 I 75 900 s e TR ) o 4 . 3% 1
UL 5 45 R R W], Bl 36 R 0 46 Wk B 56 i, EDA/
S10, A4 464 114 - 1 W82 B 232 7 1 K
2.3 WRPHFIIEE X B LK R

P A WO i 0. 714 mL/min, 57 4] 46 e JE
FHTR) A PF T, 25 % W B 791 266 S50 XoF 257 325 oty 2k R il
WS B. A5 R ILI 3 M 1( 555 8 ~11).
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Fig.3 Breakthrough curves of Cu’" at

different amounts of adsorbent
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QX by, BRI B IR E by AU Q 1Y
PR AE DIRMBERTER T 3 1 B 4% B R T
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&2 ATLVEH g2 m fC R REL, 5 Q 8
KO HHKRNG Co/m BV R, HLME LR
Mg, =0.023 4C,/m +0.257, L RE R N
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me (Rl 2R A 2 ARJR IR/ Q M f A — & FL A
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Tab.2 The dynamic adsorption parameters of Thomas model at different ion/adsorbent ratios

5 7 1 2 3 4 9 10 5 11
Cy/m 9.99 4.93 4.83 4.80 4.79 3.25 2.43 1.99 1.63
K, /(L +min~" < mmol™") 0.0084  0.0066 0.0075 0.0133  0.0157 0.0079  0.0090 0.0106 0.0061
q,/ (mmol - g~1) 0.476 0.373 0.375 0.380 0.379 0.356 0.329 0.272 0.277

WA, e TS 1 - 4) Bl al 15 8] by 5 Q B
REC RN ky, =0.008 1Q +0.002 9, 4H K R %L
R =0.934.

MR ko, B g, B HLG 7 8, 57 T EDA/SIO,
BB E R Thomas A58 5 A8 [] 4 4F 2% 1 AU TR 2%
DA I ok 9T 00 1Rz RS AR 90 9 e JRE 5 W R IR ) g Ok
FARGELS Jr B RE R A AN ] 25 R Y T E R
BB Koo T Gone TH, W3R 3.4 Koo F1 g0y, TH
IR I 6 8 BfS 48 1 2 B 22 503, n] 45 21 B AK

W2 B4V 2512 T 1) Thomas #5570 | 1) FH 1 S 45 74 m]
SRAR I W B C 5 W B R AR B[] ¢ 22 Ja) B oG
L S R OLE 1 - | 3 R Al A . At
2 i 7 12 A TR B Ay b I AN () 9 I A U TR
0 1 VA R T A7) 2he T AR WG B R A 1) )
it YRR B 2 A OC R R R BRAR, TR O R
e Cu®* S R R B (9 10% 50% 90% I X i
S Io1 R I TRV 1 il e A 2 L - e
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Tab.3 The dynamic adsorption parameters of Thomas model and predicted breakthrough times

gy Ko/ (L~ Too Ll 1/ 0/ e/ % £,/ % e/ %
min”' - mmol ')  (mmol - g7")

1 0.007 0 0.373 82.5/87.1 140.5/151.2 225.6/215.4  -5.55 ~7.64 4.53
2 0.008 7 0.370 49/55.0  94.2/107.4 177.4/159.8 -12.28  -13.99 9.91
3 0.011 0 0.370 41.2/35.4  75.2/77.0 116.0/118.6  14.06 -2.46 -2.24
4 0.016 4 0.369 18.2/18.3  46.8/46.1  80.7/74.0  -0.66 1.45 8.33
5 0.008 7 0.304 77/86.8  215.0/214.0 287/341.1  -12.75 0.47 - 18.86

6(2) 0.008 7 0.370 49/55.0  94.2/107.4 177.4/159.8 -12.28  -13.99 9.91
7 0.008 7 0.491 39.3/43.5  58.6/68.8 82.3/94.1  -10.73  -17.49  -14.36

8(2) 0.008 7 0.370 49/55.0  94.2/107.4 177.4/159.8 -12.17  -13.91 9.95
9 0.008 7 0.333 81.7/91.8 149.8/143.7 220.0/195.7 -12.32  4.06 11.06
10 0.008 7 0.314  134.9/128.9 204.7/181.0 256.4/233.1  4.42 11.60 9.09
11 0.008 7 0.295  224.9/202.4 307.3/254.2 356.7/306.0  10.03 17.27 14.19

i 3 AT, ) B 7 ¥k # S2HY Thomas 5 Y
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Fixed Bed Adsorption of Copper Ions on Ethylenediamine-grafted Silica Gel

FAN Zhong-lei, ZHA Hui-ping, WANG Ling-hui

(School of Chemical Engineering and Energy, Zhengzhou University , Zhengzhou 450001, China)

Abstract; Ethylenediamine-grafted silica gel (EDA/SiO, ), amino content of which was 1.35 mmol/g, was
synthesized. The effects of solution flow rate, initial concentration of Cu’” and the adsorbent amount on the
breakthrough characteristics were determined and the relationship of Thomas model parameters and operating
conditions of the fixed bed system was studied. The results showed that EDA/SiO, could remove Cu®" from a-
queous solution efficiently. The breakthrough time decreased with the initial concentration and flow rate of
Cu’" solution increasing and the adsorbent amount decreasing. It was also found that there were significant im-
pact of initial concentration and the adsorbent amount on Thomas model parameters ¢,, and solution flow rate
Q on the model rate constant k,,. A linear equation, ¢, =0.023 4C,/m +0.257, was established between the
model parameter g, and the opterating conditions by the ratio of initial ion concentration to adsorbent quantity.
With the reified Thomas model, the relationship of the operating conditions and the breakthrough curves can be
well predicted, which are useful tools for the adsorption process design in fixed bed column.

Key words: ethylenediamine-grafted silica gel; fixed-bed adsorption; Cu’* ; Thomas model
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Fig.1 Relation on 2-chlorobutane concentration

and reaction time at different temperature
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Tab.1 The result about concentration of 2-chlorobutane at different temperature and reaction time %
t/min
T/K
90 180 270 360 450 540 630
308. 15 85.94 76.95 64.77 49.95 41.00 31.66 24.13
313.15 80.00 55.40 44.00 31.33 22.62 16.54 12.18
318.15 33.18 19.80 13.10 8.77 6.34 3.87 2.51
323.15 27.11 15.40 8.71 4.89 2.84 1.58 1.36
328.15 21.29 11.55 6.49 3.96 1.98 1.09 0.60
x2 LMWEHE 2.4 RIWUHhHhFEFENWIE
Tab.2 Linear regress equation *E?(E‘ D J:ﬁ‘*ﬁ , %Xﬂﬁ] SRR L E R b
T/K 45 75 R’ r,= —dec,/dt =47 098.67exp( -5 153.99/T)c,.
308. 15 y= —0.002 4x +0. 148 4 0.984 4 RNkt = —In(e /ey o) Ble, =c,gexp (-
313.15 y=-0.003 5x +0.077 5 0.998 4 kt).
323. 15 r=—0.005 8x -0.8555 0.986 0 . N - " e
’ N AT SV P T S 2 c
328.15 y= —0.006 6x -0.946 0 0.998 7

MRET Ink 5 T MLELR N

5 153.99

Ink = - +10.76.

fRACR TG LBE Ea MFSHTH T A

Ea=5153.99 x8.314 =42 850.27 =42.85 kJ/mol,

A=e"""" =47 098.67.
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Tab.3 Relation between the reaction ratio constant k

and temperature T '

k/min ! Ink T/K T'/K!
0.002 4 -6.032 308. 15 0.003 25
0.003 5 -5.666 313.15 0.003 19
0.004 7 -5.369 318.15 0.003 14
0.005 8 -5.146 323.15 0.003 09
0.006 6 -5.022 328.15 0.003 05
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Kinetic Study on Synthesis of Di-sec Butyl Disulfide

HU Guo-qin, WU Pei-pei, XIE Bang-hai, ZHANG Su-juan

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Kinetics for synthesizing di-sec butyl disulfide from 2-chlorobutane and sodium disulfide in the

presence of phase transfer catalyst was studied in this experiment. And the reaction and the kinetics model of

the whole process were established. It was proved to be a first order reaction and the chemical reaction kinetics

characterization equation can be expressed as r, = —dc,/di =47 098.67exp( =5 153.99/T)c,. The activa-

tion energy was determined to be 42. 85 kJ/mol in the Arrhenius equation. And the reaction of synthesizing di-

sec butyl disulfide belonged to control production of chemical reaction because the apparent activation energy

was in range of 40 ~200 kJ/mol. And to our satisfaction, through experimental verification, the kinetic model

was proved to be valid.

Key words: di-sec butyl disulfide; 2-chlorobutane; sodium disulfide; kinetics
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Development of Subroutine for Elastic-plastic Cohesive Zone
Model of Bonded Interface

ZHANG Jun', JIA Hong', TIAN Yang’

(1. School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Chemical Engi-

neering, Tianjin University, Tianjin 300072, China)

Abstract: This paper proposes a way to compile a 2D elastic-plastic cohesive zone model based on the cohe-
sive zone element through user-defined material subroutine (VUMAT) in ABAQUS. The delamination of thin
plates is studied using the VUMAT subroutine of elastic-plastic cohesive zone model (CZM). The simulation
results are compared with the result of the Bilinear CZM, the Polynomial CZM and the experiments. The re-
sults show that the cohesive zone models have great influence on the tensile forces in the progress of delamina-
tion, and to choose suitable CZMs for the various adhesives bonded joints.

Key words: cohesive zone model; constitutive relation; VUMAT
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Tab.2 Orthogonal experimental results of preparation for sludge activated carbon
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Tab.3 Hole structure characteristics of activated carbon
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Fig.2 FT -1IR spectra

3.3 S KiESR

LA R 2 BT DL 2 B A O M ke 0 2 T
B g A BCR R IR V5 R M R Y S R g
B B0 A FR S BH S 22 T R O I e , (845 75 U TR
PR 0 4 R B - B A TSR Y W B E . T TS
Vel 25 006 Mo W & A E 00 MR L AE
3300 ~3 500cm "~ ih 3577 78 W G | L SR I L
f9—OH DL K —NH,—NH, {4 3% 30 ; 5 52 %
SELUREFE R 1 620 em T AT Ak A TR i 0 = 3R
SRR B C=C M4 T a8k T W IE A
SHE A P T R BRI R R C =0 1 45 IR 3
SR, 1 100 em ™" BRFIT Ab Y 06 A 1y 2% N R 4E S
VA ARG C =0 5 il 455 IR 3 7= A= (0 5 8 P 3% o O A
563.31 em "M HFLT Fe,O, BY{H 47 4§ sh . 1F &
T L A B AR AR R IR R I I R A5 U



84

KM K 2 2 4R (T 2R )

2014 4

T A AT B 4 W RS BE g, A SR T B AT R
M ¢ AT B R P
3.4 WEMRESH

B3 iy (a) | (b)) 0 5 26 7 M R i 1 36 4
B IR B P M e 4 i TR DR L o [ TR A
— 0 Fl N, 1A e b R R T e B A o R
PRt S b 0 3G R R, — o AR
T6a] T 4R, 25 B 1] e o 2 3 Ik, P 955 A e ) EE A
R e i A0 B 1 A AR R P P 0 14 R

|
—_ —_ () w
=] =] = (=) (=3
T T T T 1

AR A REAL B ( emu - g')

|
[
=}

=10 000 0 10000
W75 1 IG

(@) BEARREAE IG5

20 000

Lo AR ARG AL 5 B/ emu -+ g1)

] U 2300 AL Ry < S™ 7. b A, S 56 00 2 3 oS i 9%
PR 7R 0 AR VR AL 3 B Ry 25. 439 1 emu/g, F8 G
3.436 2 emu/g, Hi il F1 130. 73 G ;1 A 0 g 1k %
PESR TG R 2.301 5 emu/g, Ho ARG A6 38 3
32.051 2 emu/g, il J1 Ky 47.59 G. WM R w4
PR PR e UL 22 S5 G 0 /N B BE i, B R I
R, 6 A FH S v S 2 TR oA R R 1) A R R A
F A 3 B4 i i R 2k BRI 1 96 o ik 43
k.

(=
T

—10 000 0 10000 20000
Rk G

(b) MR 0 P A

3 VSM il 7E Y 1 TR 1 Ak B RE T O ) £k

Fig.3 Magnetization curve obtained by VSM for magnetic activated carbon
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Abstract. Based on the tests of four HRB500 RC T-shaped section columns under axial compression and low
cyclic reversed lateral load, the failure mode, bearing capacity, ductility performance, rigidity degradation,
hysteretic behavior, energy dissipation and cumulative damage of the specimens were studied systematically.
The influence of reinforcement characteristic value and axial compression ratio on the seismic behavior was dis-
cussed in the investigation. Experimental results indicate that, under certain width-thickness ratio and appro-
priate axial compression ratio, the member’ s bearing capacity, ductility and energy dissipation are improved
dramatically with the increasing of the reinforcement characteristic value. It has been revealed that the
HRB500 RC T-shaped section columns have excellent seismic performance, which can be used in the structure
with specially shaped columns in meizoseismal regions.

Key words; HRB500 reinforced bar; T-shaped section column; low cyclic reversed loading; seismic behavior
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Determination Method of Reasonable Finished Dead State Of Multi-Town
Suspension Bridges Based on Iterative Analysis

ZHOU Yun-gang'’

(1. Tongji Architectural Design ( Group) Co. , Ltd. , Shanghai 200092, China; 2. College of Civil Engineering, Tongji Universi-
ty, Shanghai 200092, China)

Abstract: In order to calculate the cable shape of multi-span suspension bridge under dead load, a 3-diomen-
tional analysis model is used and an iterative analysis method based on the finite element theory is proposed on
the basis of analysis method for classical suspension bridge. It is simple to realize by using the finite element
analysis soft ANSYS. Based on this, some trial designs, including three-town, four-town, five-town and six-
town suspension bridge, are carried out. Taking these bridges as examples, the proposed method is verified,
and the results are compared with gravity stiff theory. By comparison, it is shown that the proposed method can
achieve the cable shape and internal force under dead load and be shown of high accuracy, efficiency and con-
venience. This method can be used to calculate the cable shape with plan cable and spatial cable.

Key words: bridge engineering; multi-span suspension; reasonable design state; cable shape; finite element

method ; geometrical nonlinearity analysis
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Micromechanics Equivalent Performance Study of Steel Fiber Reinforced

Concrete with Interface Layers

CHENG Zhan-qi, XIA Nai-kai

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The interfaces between fiber and matrix have significant effect on the toughness and strength of steel
fiber reinforced concrete (SFRC). Therefore, a model is built, that is to investigate the character of its micro-
structure of SFRC and the relationship between its microstructure and its macroscopic properties, by using hyper-
singular integral equations and complex function. This model is about the unknown stress, strain and displace-
ment on the boundary of fiber, matrix, and interface with considering that fibers randomly distribute in an infi-
nite and isotropic plane. The equivalent elastic modulus of SFRC under plane strain conditions is obtained by u-
sing the Galerkin integral method and Gauss-Seidel iterative algorithm method. The influence of the the thick-
ness of interface and the volume fraction of the steel fiber on the elastic modulus is investigated. The numerical
results show that both thickness of interface and volume fraction of steel fiber have significant effects on the elas-
tic modulus of the steel fiber reinforced concrete. Then the accuracy, efficiency, and versatility of the model are
demonstrated by comparing the numerical results with the results from the test with the same conditions.

Key words: steel fiber reinforced concrete; interface; micromechanics; equivalent elastic modulus
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Union Bound of Turbo Codes on Block-Fading Channels

ZHANG Wei-dang, WANG Jiao-jiao, CHEN Ze-xian

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Block-Fading is a popular channel model that approximates the behavior of different wireless com-
munication systems. In this paper, we propose the upper bound on the error performance of Turbo codes over
block-fading channel by employing union bound techniques, several simulations are conducted with different
block sizes and different SNRs on block-fading channels. The simulation results show that Turbo codes have
good performance with small block size and high SNR, and comparisons with the M&L bound and the DS2
bound were made.

Key words: Turbo code; block-fading channel; union bound
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The Preparation and Analysis of Shaped Magnetic Sludge Activated Carbon

XU Zheng-tan, LIU Xin-zhong

(College of Ecological Environment and Urban Construction, Fujian University of Technology, Fuzhou 350108, China)

Abstract: A kind of shaped magnetic sludge activated carbon was prepared via ZnCl, activation-tubular fur-
nace pyrolysis, activated carbon/iron oxide co-precipitation and module-shaped technics. The optimization of
preparation process, as well as the micromorphology and properities of the activated carbon materials, was in-
vestigated by orthogonal experiments, BET, SEM, IR and magnetization measurements. The experimental re-
sults showed that the iodine number and specific surface area of sludge activated carbon were over 330 mg/g
and 300 m’/g at ZnCl, concentration 3 mol/L, reaction time 2 h, temp. 650 °C ,and liquid-solid ratio 2: 1.
Because the magnetic sludge activated carbon could be easily removed from the medium by a simple magnetic
procedure, it was expected to have a fine application prospect.

Key words: sludge; activation; activated carbon; shaped; magnetic
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A New OFDM-OQAM Channel Estimation Method

FAN Wen-bing, FAN Cheng-long, LI Hai-tao, XING Jun-yang

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; It is not necessary for the OFDM/OQAM system to insert the guard interval, with a higher spectral

efficiency can be resistance to inter-symbol interference and inter-channel interference characteristics at the

same time, the legacy OFDM system has become an alternative. This paper is based on the new pilot sequence

structure and the system features of the OFDM / OQAM, the system analyzes the correlation between adjacent

sub-carriers, a new channel estimation method based on the pilot sequences structure, by calculating the adja-

cent the correlation coefficient of subcarriers reduce the interference and noise on the channel estimation. The

simulation results show that the structure of this pilot will help reduce the impact of noise on the channel esti-

mation to improve the performance of the system.

Key words: OFDM/OQAM ; channel estimation; filter; pilot
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Research on a New Method of Relay Protection Action Evaluation
Based on Rule Based Reasoning

XU Min', CHEN Quan', ZHANG Jin-Wen®, KE Chao-hui’, YAO Bin’, FENG Chao’

(1. School of Information Engineering, Nanchang University, Jiangxi Nanchang 330031, China; 2. Hubei Xianning Electric Pow-
er Supply Company, Xianning 437000, China)

Abstract: In this paper, an expert system based on rule based reasoning is presented. Combined with the data
of fault waveform recorder, setting and operation data, it makes inference according to the various rules of
scheduling personnel and experts with years of experience summed up, and then make the analysis and evalua-
tions of the relay protection equipment action for regional power grid. By the principle of differential protec-
tion, inter-phase distance protection and zero-sequence directional protection, the actual action is combined to
make an analysis and evaluation. Lastly, an analysis software system is developed with VC + + interface de-
sign to be applied to the regional power grid.

Key words: expert system; relay protection equipment action analysis; rule based reasoning; evaluation; a-

nalysis software
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Simulation and Design of Miniatuirized UWB Power Divider

HUI Xiao-wei, JIANG Han

( Electronic Information Engineering College, Liaoning Project Technology University, HulLuDao 123000, China)

Abstract.; This paper introduces a novel method of broadening the frequency range of a power divider. A power

divider with the frequency range from 3.75 GHZ to 9.5 GHZ is designed. This divider is formed by installing a

pair of stepped-impedance open-circuited stubs and parallel-coupled lines to two symmetrical output ports. This

power divider is only one isolation resistance, and reduces the isolation resistance effect of isolation on power,

The performance of the power divider over the a wide band is simulated. produces satisfactory results of more

than 10 dB isolation between two output ports and a good match at both input and output ports. To achieve the

miniaturization of UWB can reduce the processing difficulty.

Key words: broadband Wilkinson power divider; cascaded impedance convertor; isolation resistance
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Research and Design of the Airport Container/pallet Lifting Loader

LI Xia'?, ZHANG Zhi-xian' , ZHANG San-chuan', LIU Jian®

(1. School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou New Dafang Heavy In-
dustry Science & Technology Co. , LTD, Zhengzhou 450064, China)

Abstract; The bridge platform’ s structure of airport container/pallet lifting loader is designed. Static analysis

on up table and fork arm which are key mechanical parts of bridge platform is carried out to verify the structur-

al strength. The modal analysis on bridge platformsis, the result show that the first 5 frequency is concentrated

in 3 ~17 Hz low-frequency phase, vibration mode appears on the swing and twist on the up table and fork

arm. The static and modal analysis results of the bridge platform provide a theoretical basis for the design of

the bridge platform.

Key words: airport container/pallet lifting loader; bridge platform; static analysis; modal analysis
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