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PFMEA Evaluation of Parts Process Based on Fuzzy Theory

SHENG Jing, WANG Jun, LUO Shanming

(School of Mechanical and Automotive Engineering, Xiamen University of technology, Xiamen 361024, China)

Abstract: In order to control and reduce the risk of parts manufacturing quality, based on the analysis of the process of
parts and components, the potential failure mode and effect analysis (PFEMA) method based on fuzzy theory is proposed.
By studying the risk assessment of parts processing process, the evaluation index based on production cost is constructed.
Designing evaluation factor set and factor level set, and the weights of the evaluation factors are determined by the analyt-
ic hierarchy process, then risk assessment model of component manufacturing process is put forward. Fuzzy evaluation is
used to calculate the comprehensive evaluation value, and then determine the risk level. Taking the cross beam manufac-
turing process of a certain type of forklift truck door frame system as an example, the results show that the improved
PFMEA method is feasible and correct.

Keywords: process; risk assessment; process failure mode and effect analysis; fuzzy theory; analytic hierarchy process
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Fig. 1 Schematic diagram of sawing measurement system
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Experiment on the Characteristic of Acoustic Emission
in Circular Sawing of Granite

ZHANG Meiqin', GAO Zhen*, WU Hairong®,
LI Yuan®, HUANG Guoqin®

(1. School of Mechanical and Automotive, Xiamen University of Technology, Xiamen 361021, China;

2. Institution of Manufacture Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: Using different parameters, sawing experiments were carried out on three kinds of granites (G603, G654,
G657), and acoustic emission (AE) and spindle power consumption were monitored during sawing processes. The experi-
mental results were analyzed with the mean square value of AE (AEgus). The results show that AEgys increases with the
increase of sawing depth and feeding speed, but decreases with the sawing speed, and has a good linear positive correla-
tion relationship with sawing power. In sawing of different granites, AEgus tendencies with different sawing parameters
are the same but thers is obvious difference in amplitude. And the higher the compressive strength of granite is, the larger
the value of AMRMS becomes.

Keywords: granite; sawing; acoustic emission; sawing power; compressive strength
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Lightweight Design of School Bus Side Structure
for Rollover Safety
SUN Guibing', HAN Yong', LAN Pinghui',
XIE Jingping', JI Biduan®

(1. School of Mechanical and Automotive Engineering, Xiamen University of Technology, Xiamen 361024, China;

2. Technology Center, Xiamen Golden Dragon Van Limited Company, Xiamen 361006, China)

Abstract: According to the requirement of the rollover safety for school bus in the provisionsof strength for the bus su-

perstructure. A school bus finite element model was developed and validated. The uniform design experiment method was

adopted for optimizing thickness parameter of the lateral confining structure using multi-level and multi-factor experiment

design and rollover simulations. The optimum levels of the factors for light weighting was obtained by fitting the experi-

mental data. The optimization result shows that under the premise of the lateral confining structure meeting the regulato-

ry requirements on the living space, the weight of body structure was decreased by 24. 39% by choosing U factor level

combination group and referring to the actual type of steel thickness specifications (namely; 1(1.0, 1.0), 2(2.0, 1.5),

3(3.0, 2.0), 4(2.5, 2.0) unit; mm).

Keywords: school bus; rollover; lightweight; uniform design; lateral confining structure
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Develpment of Humanoid Facial Expression Robot

ZHANG Guoliang, WANG Zhangni, WANG Tian, WU Hao

(College of Computer Science and Technology, Huaqiao University, Xiamen 361021, China)

Abstract: In this paper, the development status of this field has been investigated recently and the method of expression
robot modeling has been explored for expression robot. Firstly the key technologies of expression robot are surveyed in
detail, such as mechanism design. expression computation model, expression feature extraction and classification and so
on. Furthermore, the research status and future development of facial expression robot are evaluated based on the survey
analysis and four directions of future development are presented.

Keywords: humanoid; expression robot; facial expression; facial action coding; psychology
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Research on LED Array for Illumination Uniformity in Visible Light
Communication Based on Genetic Algorithm

FU Yuqing

(College of Engineering, Huagiao University, Quanzhou 362021, China)

Abstract; For obtaining uniform distribution of illumination on the receiver plane (target), the genetic algorithm is used
to accurately and quickly optimize the light emitting diode (LED) array. LED array illumination distribution function is
derived. A fitness function with the ratio of standard deviation and mean difference of the illumination function is built.
The optimal distribution of LED array by applying the light distribution uniformity on the target plane is then achieved.
Finally, the geometric model is simulated by using MATLAB. The simulation results show that the illumination uniformi-
ty on the target plane reached 97.4% and indicate that the proposed algorithm is feasibility and effectiveness.

Keywords: light emitting diode; array; genetic algorithm; illumination distribution; visible light communication
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Curvature Radius Measurement of Lens Based on Two-Dimensional

Spectral-Domain Optical Coherence Tomography

CHEN Danyang', YOU Tengfei*, ZHONG Shuncong®

(1. Department of Electronic Engineering, Zhangzhou Institute of Technology, Zhangzhou 363000, China;

2. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: Measurement of curvature radius and focus length of lens using a home-made two-dimensional spectral-domain
optical coherence tomography (2DOCT) system was proposed. In order to enhance the measurement precision of curva-
ture radius of lens, spectrum correction method was employed in the system to reduce the energy effect due to fast Fourier
transform computation. The experimental results show that the developed 2DOCT has non-contact and non-invasive in na-
ture; the system could measure the radius curvature and focus length of a lens, with high precision, using a single-shot
imaging without any mechanical scanning.

Keywords: lens; curvature radius; two-dimensional spectral-domain optical coherence tomography; spectrum correction

method
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Tab. 1 Probability that the cycle of function is even 0.8 | W"\o—"""\‘
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| ./__,.,———{—__.__K——‘l——-f——n—_|
N P ¢t P,
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KB 2 Py P, (ER5HH R o A

ig. 2 Part of the curve distribution of P; and P,
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Discussion on Cracking RSA With Shor Algorithm

TU Lingying"?, HU Yifan'*, ZHANG Hongtao'*,
DAI Yongtao'?, XIONG Hongmei'**

(1. Nanoelectronics and Microsystems Technology Laboratory, Hubei University of Technology, Wuhan 430068, China;
2. School of Electrical and Electronic Engineering, Hubei University of Technology, Wuhan 430068, China)

Abstract: Since the randomness of Shor algorithm could lead to low success rate in cracking RSA. By analyzing the prin-
ciple of Shor algorithm, characteristics of RSA public key password system and lots of data, the view that the way for
quantum functional in randomly selecting value is regular was putting forward . Verified by number theory and Monte
Carlo method, the results showed that if takes a perfect square, the cycle probably can’t meet the requirements of Shor al-
gorithm. It comes to a conclusion that take a non-perfect square can improve the success rate of Shor algorithm in cracking
RSA.

Keywords: Sahor algorithm; non-perfect squares; RSA algorithm; public key password system; Monte Carlo method
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Mixed Research on Particle Swarm Optimization and Genetic Algorithm

YANG Qiongfang', SUN Ruxiang'*

(1. Department of Computer and Electronic Information Engineering,
Guangxi Vocational and Technical College, Nanning 530226, China;

2. College of Computer and Electronic Information, Guangxi University, Nanning 530004, China)

Abstract: There are many difficulties when particle swarm optimization is used directly to solve discrete travelling sales-
man problem (TSP) optimization problems. Therefore, we analyze the advantages and disadvantages of particle swarm
optimization algorithm and genetic algorithm, and then mix them to be an effective algorithm to solve discrete TSP. The
purpose of combination is to keep the original advantages of the two kinds of algorithms and to avoid the existing deficien-
cies. We conduct some experiments on the 3 TSP problems different scales. The result shows that the hybrid algorithm
can highly improve the local search ability of algorithm.

Keywords: genetic algorithm; particle swarm optimization algorithm; self-adaptive; heuristic strategy
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Cloud Computing Task Scheduling of High-Speed Convergence
of Chaotic Particle Swarm Optimization

WANG Bing

(Department of Maritime, Henan Vocational and Technical College of Communications, Zhengzhou 450005, China)

Abstract: In this paper. we proposed an advanced high speed of convergence chaotic particle swarm algorithm to adjust
the common problems of traditional particle swarm algorithm such as low accuracy and easily trapped in premature conver-
gence during the cloud computing task scheduling. Firstly, the initial process was optimzed by chaotic sequence. Then,
the effective diagnosis of premature phenomenon was determined by fitness variance. The algorithm correction was per-
formed by negative gradient direction, which could jump out the local optimum and achieve high speed of convergence.
Simulation experiments show that the improved particle swarm algorithm can effectively avoid premature, enhance conver-
gence speed and solution accuracy, which is suitable for cloud computing task scheduling.

Keywords: cloud computing; task scheduling; particle swarm optimization algorithm; chaotic
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New 3D Chaotic Mapping and Its Application
in Digital Image Encryption

LIU Bing, PAN Dabing

(Department of Public Affairs Management, Dazhou Vocational and Technical College, Dazhou 635001, China)

Abstract;: Based on the new 3D chaotic mapping and finite field operations, a new method of digital image encryption is
constructed. Firstly, Lu mapping is used to map the original image information into two chaotic matrices. Secondly, the
original image matrices and two generated chaotic matrices. are executing four rounds operations in the finite field. Exper-
imental results show that the proposed encryption method can obtain uniform and fine scrambling effect. The evaluation of
the histogram and three-direction correlation evaluation also has good encryption performance, and the encryption speed of
the whole algorithm is also relatively fast.

Keywords: data image; image encryption; 3D chaotic mapping; three correlation; LLu mapping
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WebGIS for Google Maps Point of Interest Grabbing and
Publishing Based on Oracle Spatial Database

ZHANG Xinxin, HE Yuanrong

(College of Computer and Information Engineering, Xiamen University of Technology, Xiamen 361024, China)

Abstract: The point of interest (POI) grabbing is realized by using Google Map API, then data is stored in term of point
type provided by Oracle Spatial. With the aid of Oracle Maps, a WebGIS system is subsequently developed for the pur-
pose of fast POI grabbing and integrative storage of POI data, as well as its corresponding properties and SVG symbols.
Application has been carried out for the Lijiang River Vally tourism resources in Guilin city. The results show that the
system can help developers to construct Spatial database very quickly, which combines the location of POI, properties, as
well as the displaying symbols. Additionally, it is effective to shorten development cycle and reduce the system cost.

Keywords: Google Maps API; point of interest; Oracle Spatial; Oracle Map
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Network Optimization Technique Using Genetic Algorithm

LI Guoqing, YIN Hongsheng

(School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Based on genetic algorithm, a network optimization method is proposed according to the topology and mathe-
matical model of tree-shape network from the aspects of individual encoding, population initialization, population evolu-
tion, fitness function and so on. Experimental results show that the proposed method can further modify the fitness func-
tion, enhance the probability of the weak individuals’' being chosen, avoid the premature convergence of genetic algo-
rithm, and reduce the execution time. The results show good networking optimization.

Keywords: tree-shape network; network optimization; genetic algorithm; fitness function
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Using GERT Algorithm for Emergency Transportation
Path Selection of Electrical Repair Vehicle

ZHOU Xueding, ZHENG Xingxin

(Gutian Fujian Power Supply Company Limited, State Grid Corporation of China, Ningde 352200, China)

Abstract; In this paper, the research focus on the selection problem of electrical repair vehicle's emergency transporta-
tion path. Based on the graph evaluation and review technique (GERT), the specific function for the probability of suc-
cessful distribution, the probability of the risk and the expectations, and the variance of the emergency distribution life
cycle are given, respectively. By developing a stochastic network model of a case study, this research compares the the
probability of successful distribution, the probability of the risk and the expectations of the emergency distribution life cy-
cle between the different disasters. The results show that the model is highly feasible and applicable.

Keywords: path selection; graph evaluation and review technique; electrical repair vehicle; power system; disaster
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Novel Model of Alternating Current Electrical Arc Furnace

Based on Energy Conservation

LIAO Yantao', ZHANG Hailong*,
WANG Enrong', HUANG Miaoyu®

(1. School of Electical and Automation Engineering, Nangjing Normal University, Nangjing 210042, China;
2. School of Physics and Technology, Nanjing Normal University, Nanjing 210023, China;
3. School of Electronic Information Engineering, Jingling Institute of Technology, Nanjing 211169, China)

Abstract;: A novel time-domain differential model is proposed for the alternating current electrical arc furnace (EAF)
based on the law of conservation energy. The model is established with arc admittance as a state variable, arc length and
current as the input, respectively. The chronological arc radius is introduced as a parameter. In addition, the method to
estimate the model parameters is given. Moreover, a real EAF is taken to establish the simulation model of the electrical
system. The arc characteristics and the shock response of EAF on the power grid in smelting stage are simulated. The re-
sults show that the simulated arc volt ampere characteristics are highly identical with actual measurement data, the active
and reactive power shock are consistent with the actual working condition. It proves the accuracy and practicability of the
proposed models.

Keywords: electrical arc furnace; arc impedance; arc radius; load modeling; power quality
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Copper-Free Click Modification of Carbon Nanomaterials

XIONG Xingquan, XU Linjian

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: The poor solubility in water and organic solvents of carbon nanomaterials, such as carbon nanotubes, fullerene

and graphene, limits its further application in part. In this paper, the application of the copper-free click reaction (such as

Diels-Alder reaction and thiol-ene click reaction) on the functionalization of the carbon nanomaterials is reviewed. In addi-

tion, the trend of its development is also discussed.

Keywords: carbon nanomaterials; functionalization; Diels-Alder reaction; thiol-ene click reaction

(RERE: HKER  R"XHEE: BMRD

=



36 HoH R E MR CH KRB ¥R Vol. 36 No. 6
2015 4E 11 A Journal of Huaqiao University (Natural Science) Nov. 2015

XEHS:1000-5013(2015)06-0683-04 doi:10. 11830/ISSN. 1000-5013. 2015. 06. 0683

BREXNERERSHENL/ RENK
BMERBEIZHN

T4 5%, #k, T

OBIN K 2 K G FRBE 2B . W I 450001)

FEE: RN LRI e U 15 7K % PR/ S/ B CA/ O/ AD Je ik =X P 15 U8 Wk BN P9 2 e [ 25
it Ak / ST A0 A A 53 At ot Rt ) S B B R o i E AT B 9. Sk — A S TR R 300 PR K U5 A A 5 0 0 AT R AN, R
AL 2 A R (COD) VE A (NHT -ND) LM (TN L B (TP) 5 R 40 51 94. 8%,97.6%,89.4%,93. 1%.
R R DA SO T A ST B L 2 R R B T R U VR B T WS AR R 97 0 TR 2000 5 T I
ST o VR AT o 2 0 S S B R 3 R 5 A A G VR B R L 4 R M O AR R B B 1 TR L
KB Mk AN AL P HERIE TS R AR PR

hESES: X703 MEiRERG: A

Wit 57 I T T P R ) S BT B R B R R O R A s B R IR E RN R —. RS
5 e W51 L 9 K PR3 TR 4 7™ T AR 8™ A 1) HE T T 2 8 0 L 53k W T2 ) 9 ok Ak B AT I
FH R R . B ST IE I S N 2 % v 5 5 K Ak BT A R S R [ L P A A S
FW L R T 5 T A R 1) A7 3 U A 7P T B VEAS A A ) AU RS R U i R B R BR T R  A
e/ B A R A T 2 M) I il T 0 0 e P e 205 T SR WA T T Y L TR . A A AR B
AR SRR R 2B A A/ PR A 4 BR B AN AT LT 48 25 00 B B AT L 40 96 Y S A B R 50 4
F AT o 3 T L2 45 5T S5 7 I ] o Dl /I 52 7 5 25 R i DR BB AN L T AL AR SR IR S B A
(A/O/ A Fr At T P75 Y8 12 (SBRO I e PN » 8 88 [] 25 it A/ 5 s A 5 o i ot e 1) 52 B0 % B 7 ok

FEWTE  FFBEVTAS [R5 Ak S (DOD it e S8 %8 28 B i SR B 8OR ok o PLRBER B
Y 1. 4 . BT
TR Dikiinan
1 ##57n% ~
IR I
pu =
L1 RpRs u;_j 25 SURGHL
= £
U6 WD 1 TR SBR I 2§ 104 F A8 H 24 emy B mk—O \F/:
Y =2 N > P A Y iy M»_\ />
FEJ 35 cm I 8 em BN RRE FLL AT BIZ 0 10 L. AL T

AUk TARICH . R ARV RA . R F i

T R A I O BB R L AT IR T K AL E T g

TR I B 5 A AR v HE K O HE K TR T o B R s B A R T

KER. B RKBAT 2 A EI BT 12 he s 17 Ao B K 5 min, RS FE 60 min, BESHHE 200
min, H A EE 150 min, #1ETIHE 60 min, HEZK 20 min, F 436 8] P & 44 J8 B AR HEVR 200 mL.

fHEE: 2015-06-23
WIEEE . 46963, 5, 8% 11, T8 NFIREE T8 045 HE/K 97 1 89 BF 5%, E-mail ; hezhengguang163 @ 163.

CREET e

Fig. 1 Experimental setup

com

E&WE: EZKK R 50 AL E KL T(20122X07204-001-02-01)



684 R E R CA R B 2R O 2015 4F

1.2 AKKR

KRN TR0 R B AT 15 7K B4 BT K SRR S AL B VB R — &4 . MgSO, - TH, 0,
CaCl, « 2H, O, P ke Z R JeHLER 2H A0 AY 1 o0 3R ¥ M. 2 It KK B b« B2 5 A i (COD) 2y 360 ~ 400
mg e L', A NH -N) K 80~95mg « L', B (TP) H 6~10mg + L', pH{H N 7.5~7. 8, JRE N
20~25 C.
1.3 SHAE

COD R 1 5 % FR B Pk 8 i 05 5 TP SR AR BH BT 73 D6 06 BE 15 A (NHL -ND SR 4% G AR 4306
JE s WAH R ERh BCR F N-(1-Z5 3 - & Z e 43 06 6 J3 k5 i R 5k 280k T JBS 4 5 1 70 D' 06 B 125 VAL CTND
SR JH Aok 8 TR 0 A A - B 7 e 13 43 D16 O B 5 TR 6 VRO T I 4R 5 R B (MILSSS) SR ] #4525 DO, pH {E
TEZE W .

2 HR5WR

2.1 A/O/A SBR T¥HEZh

— BN S AL B RS B pH AN 6. 0~7. 5, I A fb B e dd B pH E 2 7. 0~8. 5. KW fifk
BT P TH AR ) 30 8 6 e A L R R T R R, B T g ) A e R TR B S B AT A B R
07 45 P9IV A 5 A BRT 1) 3 4 o 3 o R U8 e I A BRT BA A S 1 P AR

K FHPTAS B B 15 e 2647 94k 5 5% o DR 35 Bk 80 LU A 1E 8 o 4. 5. 0 3l B Be 8028 00 it vk B (o (CRLER D)
(A8 ARAE B0 A 2 TR, d 8] 2 A1 55— B B RO B B IR 48 2 hy if 480k 6 h AT & AR A AL T 5
RWETE 5 55 B B LU I B i 1 2 i 5 2GS AT SO Rk R AU i K pH ERE K E 7. 6~8. 2, FRA Y
R PR MR 2 0.4~0.8 mg « L', AN A WK HFE B 110 mL 3K % 200 mL, {5 & 18~
21 d /b2 9~13 d. K rp I i 285 2805 o v B WY S 8 O R 25 BR R (p CTNDD R B 2 e » W e A T
FEAE AL/ AL .
2.2 A/O/ASBR REZFFHAKEHETWK

— A~ BT FE I YK B AR AR O an Bl 3 BT R f T 3 AT iE DR SR BE . COD i Wk B T R R
34.1mg+ L ", TP itV & FF+- % 78.3 mg » L', BEAF I FUAH M NH -N Bl E T2
69.4 mg « L' HEALF R B B TBES/E A NH, -N B ik BE AT T R RGN B NO, -N H LR
R RTRR A 19.4 mg « L1l NOs -N A5 2 {45 B AR 1 57 5 1k B2 Bt B Be 5 20t B B A g e 2%
PR B =ik 68, 100, RGE A T BN B i J R [R) 2B s AL/ RS AR VB 5 2F A 0B B, NO, -N A
TP A o7 5 v B W] 25 T B 52 EAE G PE BT R S8 N AT BB A7 AE LA NO, -N Sy B 32 04 119 B il £ B 85 B2 i
P47 s RGixF CODL A TN, TP B EBR R K 94.8%,97. 6% .89.4%,93. 1%, I fE 58 & iz 17 41
B A/O/A SBR Sz N S BT B2 R R 20 i 1k / S il Ak 5 B 0l ok 7 RS 45 5 72 D0 UE HE VK 22 J5 1Y PR B
B, RN s AR B 0 R T PR D W ) 0 AR A R R R AT S8 0 B AR IR AR B — R LIRS A TR —
0 B AT A A

00 mome ! 0mre  gp4 g sk mE |40
| T
| H | ! [N
~ 80} H - 80[ i e
I i T *** | Do BB 1300 7
%b 60 | : s g 60 i e AR g
8 | N 5 ! i ' 1 1-e-NO;N =
e 3] | - A ; H \ | | i 2 a)
:’bﬁ 3 ok e | —— KA =) & i " . i 115 NO:-N 200 &
® 40 0 s 440 & & g0t/ 2 | NP o)
= kR N i . 1+ coD =
Ve MR i ' ' <
20l : = DAERRER 120 20{ " ;; 100
FTRPEE N I
o luutl). T sl e T = = ¢ = ananan
1 4 7 101316 19 22 2528 31 34 37 40 43 46 0 120 240 360 480 600 720
t/d t'/min
2 R BA R AR B 3 > M AR JE B N K R AR O
Fig. 2 Change of nitrogen during Fig. 3 Water quality change during

start-up period one typical circle



56 o e, S U AR S0 S [ A5 i Ak / SR AR B BR Bl 2 Y 5 T 685

2.3 AMEX A/O/ASBR TEHEM

TER AR E B AT W], I8 8 0 o 1 g 48 B BB S L 45 1 05 A 26043 730 4 0. 2~0. 4,0, 6~0. 8,1. 0~
1.2,1.4~1.6 mg « L™ BATHLIEFT 7 d, 4355000 e J8 300 A48 £ i 2k
2.3.1 BEREBLA AT AR E TR N 025 R AR R AR B & 4 R, i A
4 ALY DO BT B R 0. 2~0. 4 mg « LI, 20 A BB 1 B A &% 25 BR o /K 20 /0BT 1 vk 3 e ks
10.1mg« L' DO BT BE KT 1.0 mg » LB 450 1 40 R A Ak / S i Ak 1 it o EL AR 3R 808 0 4
A e KB B VR B R B (R B A B R T s Y DO R 1.0~1.2,1.4~1.6 mg « L'
B G SR B B A SRR i 2R B R VR 43 i ik #) 16.1,35.8 mg » L WA AL R HIRE & 4120,20%6: Y
DO R 0. 6~0. 8 mg « L "B AL A GBS B4 &L B, 70 47 0B Be s & A T 8 W 5 1
PRI 25t Ak / SO A AR 2 0 S0 BE 2 At WA Ak 38 s 3k 97 %0, Bl DO T 1k B2 1 T i o )N 45 DY
{10 JoT AR A A 1) A R A Ak 6 722 L T L R )V R SEURBE IR T U Y Ul ) AR B 5 X e AR ) 2B A/ B Ak AR

7= A R
100 20 1 s - . v
4 AR e RE | gy R ULIE
kA e ML |=-0.2~0.4 mg-L™! =+1.0~1.2 mg.L}
T, 80 =-0.2~0.4 mg:L| T sl 06-08mgL!
B -#0.6~0.8 mg-L! % 3
s 0f -1.0~1.2 mg:L} =
o ~+-14-16mgL ! & 101
Z 40f z
e =
5+t
20
0 ! . . 0 ) ) .| *l4~lemgl .
0 60 120 180 240 300 360 420 480 0 60 120 180 240 300 360 420 480
t'/min t'/min
(a) NH/-N (b) NO; -N
40 - R4 I L oy 100 ( gt o oy A 3R
& | FA B ULYE IR sy ‘ B ULE
4= 0.2~0.4 mg:L™!
~ | \ i’ 80 F 0
Lo30 | =8 0.6~0.8 mg-L B =+1.0~1.2 mg.L
&n 1 -
g | = ~#1.4~1.6 mg-L
§ \ == 1.0~1.2 mg-L™ g 60 1 ¢
o 207 ‘ -+ 14~1.6 mgL"! 5
z ‘ : & 40
= | <
10 \
20 —-0.2~0.4 mg-L™!
#-0.6~0.8 mg-L™!
0 a2 A a 8 A a a ' 0 | N . L L L L )
0 60 120 180 240 300 360 420 480 0 60 120 180 240 300 360 420 480
t'/min t'/min
(¢) NO; -N (d) TN

B4 A T I v R A
Fig.4 Periodic changes of nitrogen under different DO concentration

2.3.2 BEMEBEATREFGH R ASFIEFA TS T SRR AR & S R, IS W] Bl
& DO JF i e B 10 TH = G S B B Wl R R, e 100 e #4 B VL
Tl i . 7 DR B B A A B A ) R R B
R EFEAE T AE SR L, X TR — R R A B R A
HIRZma L. X4 DO R R 0.2~0.4 mg « L'
B o G SR B B 2 R B A S B T R N 7. 91 mg - L,
1M 0 7K Sl BT iV B Ol 2. 85 mg « L', Ui B DO Jit &
e B b AR G A o B i R Wl AR AR T I L R A L 3

0 60 120 180 240 300 360 420 480
fiff 48T VA 0 T R A SR B B A R B A W T A A ¢//min
BEoroiy 4.14,2.16,1. 24 mg « Lo, T R B BRIUEE  p 5 [ g 0 ok 1 980 000725 1
WeBE 435k 0.51,0.95,1. 58 mg « L', 2§ DO Jit i i Fig.5 Periodic changes of total phosphorus
KT 0.8 mg e« LU, I 48 W W F AR B 1 3% o 2 3 under different DO concentration

~4-02~04mgL™" | -4=1.0~12mgL"!
#406~08mgL"  —=14~1.6mgL"}

p(TP)/m gL
=N )
(=} (=)

o
o

3%
f=]

f=]




686 R E R CA R B 2R O 2015 4F

T AE I H 1A AL 52 M W 1) A A A 5 S 45 A e 4 B B X B 1Y 25 R BB 0 T e
3 £

-

<l
oy

D BEBITEMT . &245% CODE A, TN, TP 1 L% 51k 94.8%,97.6%.89.4%,93. 1%,
SCEE T R R PR AL S S BR L R R G

2) 4 DO BT EE R T 0.6 mg « LB 2 A AF 2A &BR. B g DO BT ik B i 7t o 45 B B
SEIT B WA AL R 97 o3BT T R 20 260, X e R W) 2B Ak / SRS AL PR A AN KL R ).

3) X DO BTHEWEE R 0. 2~0. 4 mg « LB AN BE T 47 4 B B B 19 78 43 Wi 24 DO KT 0.8
mg « LB Bl DO T R B 0 T i o 78 5 48URT SRS B B 8 1 A R0 Az B 52

S % Lk

(1] o ot e A o vk B2 2 SR K B R AR St Jg [T ). Tl k 4k 7, 2008, 28 (1) - 1-4.

(2] B, BIE ML SRR R % R K AL A4 T 7 22 % i O 1] LT 1. BRBERE 24 50K, 2008, 31(2) 1 92-94.

(3] ik, BB k. B A SR i v 8 DR SR i S miy R R F e (L) ). % & 5 3R BT TR , 2009, 16 (3) : 26-30.

[4] ZHOU Yan,PIJUAN M, YUAN Zhiguo. Free nitrous acid inhibition on anoxic phosphorus uptake and denitrifica-
tion by poly-phosphate accumulating organisms[ ] ]. Biotechnology and Bio-engineering,2007,98(4) :903-912.

(5] A, FRTE L. A5 R SR B8 SR OF 58 S L) 1. 28k 12,2011, 37(1) - 21-22.

(6] SBAH, 2Ly INFFRE 5. B AL S AL AL D B R BOR [T ], %2 & 5345 T2 , 2009, 16(3) 1 41-44.

(7] ShIH oK F 0 45 . RO AL BRWEH R B2 ma B 2 #r LD . Tolk K b B, 2009, 29 (4) - 4-8.

[8] Pl 4% JREAL AL BRI #E LT ], 437K HEZK ,2011,37(9) :163-168.

(9] ZEMgl5 R 72 IR/ W /B FU 201y SBR AL A 1% V5 7K [J]. Tl K 4b #1,2013,33(8) : 22-25.

Effect of Dissolved Oxygen on Simultaneous
Shortcut Nitrification/Denitrification
With Phosphorus Removal Process

HE Zhengguang, XIE Qian, DING Dan

(College of Water Conservancy and Environmental Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; By using synthetic domestic sewage as feed, it was researched that A/O/A sequencing batch reactor activated
sludge process was utilized to combine simultaneous shortcut nitrification/denitrification with phosphorus removal. The
typical circle was tested and analyzed, and the system removal of chemical oxygen demand (COD), NH/ -N, total nitro-
gen (TN), total phosphorus (TP) was 94.8% ., 97.6% ., 89.4%, 93.1% respectively. Dissolved oxygen (DO) concen-
tration was changed by adjusting the aeration,and the result showed: with DO concentration growing up, the shortcut ni-
trification rate changed from 97 % into 20%. Phosphorus absorption process was inhibited at aerobic stage when DO con-
centration was too low, while the effective absorption of phosphorus was affected during aerobic and anoxic stage when
DO concentration was too high.

Keywords: nitrification/denitrification; sequencing batch activated sludge process; dissolved oxygen; dephosphorization
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WMALAE (Vo) HILAEH (Vmoso)&wquig}Lﬁé(Dp:4er/sm‘:r>-
1.3 WMzhhEXE
FCE 1000 mg « L' AY MB ¥R fiff & W 88 D' V8 T8, S50 i FH 45 o vk B8 MIB I3 08 o 2 7 VR
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Tab.1 Parameters of porous structure of g-CDP
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m? g m? g m’eg ' em'eg! om’eg! cm’eg’ Vm/A Vm/A Dy/nm
177. 3 130. 5 46. 8 0.722 0.051 0.671 7.1 92.9 16. 28
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Tab. 2 Kinetic parameters for the adsorption of MB by the 5-CDP

) , HE— AR HE— AR Elovich #% %

CO e sexp

. ! S ki/ q./ ) k./g e g./mg * ) a/mg * b/ )

mg L mg-g B . ol R o i) 1 H -1 R . im) 1 . R
min mgeg (mg * min) g (g * min) g mg

20 33.20 0.150 2 30. 49 0.7530 0.0137 15.10  32.01 0.997 6 4. 710 0.9855 0.736 3
40 62.62 0.1707 137.11 0.804 4 0.0027 13.11 68.68 0.989 1 5.539 0.633 6 0.864 2
60 66.87 0.1711 183.77 0.794 2 0.002 4 13.30  74.46 0.992 4 3.532 0.612 6 0.9017
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Tab. 3 Isotherm parameters for the adsorption of MB by the g-CDP
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Study on the Adsorption of Methylene Blue With
the p-cyclodextrin Crosslinked Polymer in the Water

LI Guoping, WU Xiaoping, HUANG Yang, CHEN Jianhua

(College of Chemistry and Environment, Minnan Normal University, Zhangzhou 363000, China)

Abstract:  S-cyclodextrin crosslinked polymer (8-CDP) was fabricated with the aid of magnesium oxide (MgO) as pore-
foaming agent and epichlorohydrin as a crosslinker for g-cyclodextrin. Methylene blue (MB) adsorption on the surface of
the g-CDP was proved by FT-IR, SEM and EDX. Then, the kinetics and thermodynamics of the adsorption of MB from
aqueous solution onto the f-CDP was studied to explain the adsorption mechanism. Batch adsorption experiments were
carried out to study the effects of solution pH, initial MB concentration, adsorbent dose, contact time and adsorption
temperature on adsorption property. The results indicated that 8-CDP presented the maximum MB uptake capacity of

62.6 mg + ™! under the aqueous solution pH of 6. 54, adsorbent dose of 0.6 g « L™, the initial MB concentration of 40

' at room temperature. Kinetics experiments indicated that the pseudo-second-order model displayed the best cor-

mg * L
relation with adsorption kinetics data. And the isothermal adsorption was well described by Freundlich isotherm. Combine
with the intra-particle model and the negative AG (—6.1-—7.5 kJ « mol ') and positive AH (20.5 kJ » mol™ ') obtained
from van't Hoff equation, it could be discovered that the adsorption is a heterogeneous surfaces physical absorption with a

multistep-controlling process.

Keywords: p-cyclodextrin crosslinked polymer; adsorption; methylene blue; kinetics; thermodynamics
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R R BRI N S E il = S Y VAR (E P (381 T 2 RO R T R = S e o % A R B
ZERAETER. i AR FE M R TR 5 T PUIE B AP JE AR P A AL DL 45 L BB
BAC A W R 1 e ik R R R T B 1w 3 0 R R B JE RE 0D R R RE. R AL ) B AE T (super-
oxide dismutase, SOD) J& 4 N 4 3 B BE 38 BRSO 1955 1 SR Ak 480 67 2 5% 8 i O, i H, O, ff
WM 54 3 MR SOD: CuZnSOD . MnSOD #il FeSODY . CuZnSOD (5 Fr CSD) J2 3 Fikg fk
fit v IO B 50 B T 1 — S 0 P RN R I R 48 o B A 43 A TR ) Y R S A A i B L 5 Ak
A AL S Ak P e A R AN R AZ L SR R AR B n R R R A RS ARRY L R AR
F T S P SR AL R RN YD AR . FE K R BT FE I 5 AR A i A 6 AR 1T N R ZEF ST SOD T
SOD i P J2& M I A% B 3kt A% IR Tt 190 R A )y O 6 A% R0 0 S PR 1) — > AR B A, RS R I 8 i EL
iy AV T A% 5 1%y 3 B D RS AR P T e SR AR R 2 AL R B R I AR IR BB R SOD (1 1 4 S T
157 o S BV o VK L P 260 BT ) ) S8 G R RO AR T A [ e 2Ry X I IR 8 5 L G SOD ) 7 1 AR
P2 S A TR M A A B iR S A XS A EL R A 1 SOD I 1 L R AR Y SOD i
Wi F ) AN DB 28 £ o T € RE 7 38 (4 A% A%, SOD IR B2 07 5 OB L 25 BTk - SOD A 306 M il i35, 3¢ BH e 4%
Xof A L 3 P K BT B 0B H 2 M Y CuZnSOD JE R & 4 R A 2 v, GenBank Hf H 7 I} i 3
— Bt 390 bp B9 mRNA #4341, AR SR e b T B R M A EuCuZnSOD HE R L 38 i i 5 R J5 A 3
K E T EuCuZnSOD B[R W Uy RE » R iF — 25 PR R 1 P ZEME DL R AL 1 1y ot KL Ak

1 RS

11 #F#

1L1.1 #E#EHHMHE pET-32a(+),E. coli IM109,BL21(DE3) , B J& # M bk 0 A< 256 25 5 4%
pMD18-T Vector W A K& Takara A R/ #].

1.1.2 XA PrimeScript [[ 1st Strand cDNA Synthesis Kit, 2 4 i 4% 20 [ [ (PCROE R4 1l B K
% Takara 23 w) s HAW R W B A T4 R 5190 i BT TR SR A ) 6 .

KR EH: 2015-01-05
BEMEE: BH® Q978 . BT B 1 4 328 N F AW 4> T A W22 i F 58 . E-mail: zhaoyl@hqu. edu. cn.
E€WME: EXRARPSELSFEITHE(31300497)
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1.2 ZWHE
1.2.1 E B4 EuCuZnSOD #3 %% i Trizol IR E B & RNAO AR5 Takara 24 A 1 )z 5% 5%
BT & U W] A5 R B B RNALGE W A W) (5 BB AR MY CuZnSOD F ] 1 £ 5F X 38k, #3519
FSOD: 5 ATGGTGAA- GGCCGTTGCCGTCC 3', RSOD: 5' TTAGCCTTGCAGACCAATAATAC
3", 0 RS PCR ¥4 AL, e MR JE R :94 CARME 2 min; 2RJ5 94 'CL30 s,65~56 CiB K 45 s
(BEEIRFEAR L C),72 CHEMR 60 s, 3 10 MFIF; 25,94 C,30s,55 C,45 5,72 C,60 s, 320 Mg
Wi )i 72 CHEAR 5 min. 3 ES WS EISCELR & (32 [E Promega 23 /) [HUE H B9 7 B 5 pMDI18-T Vector %
Pz, A EAR AL TM109 J8sz 25 L i % BH M JJkr. 38 3 Sac 1/BamH T BUEG V) 56 30F BH M 576 B 7, i 44 0
pMD-CSD, 3% i Az A=) AR B A A3 R 2 w)OBLIa] 0, 4 00 1y 445 2R 4 258 & NCBL
1.2.2 REERZHEAK pET-CuZnSOD t# & F pMD-CSD fl pET-32a(+) ki ] BamH 1 il Sac 1
UGV e s g e B, O 1% 4% % Ak BL21 RS2 25 L Ui 18 BH P S B R 1k » Sac T/BamH T XG50 30E . 1
%% pET-CuZnSOD.
1.2.3 FEuCuZnSOD %& & R# ki WK&H pET-CuZnSOD () BL21 W Fk. & A pET-32a(+)HY
BL21 Btk S8 Wbk BL21, 73 514880 T 5 mL LB 537 3 (50 pg « mL - "Amp),37 CHRGEEFHR LK L
1+ 50 B4R PIHEE 6 i 50 mL LB ¥ 3738741 ( 50 pg » mL " Amp),37 CHREZH; 7R E D(600) K 0. 4,
I 1 mmol « LR RIS ZLRET APTGIE S A IPTG A AXT R4 .37 CiES 4 h J5E
1 mL PR EC WCR B I 100 pL M98 A ARG M, Wh 7K 5 min, I 10 pL BAE, T &350
15% SDS-PAGE HLIK /0 #T . 4% D52 i R250 Y, i a3 47
1.2.4 IPTG *f EuCuZnSOD % & R A &k 69 & vm A 1. 2. 3, PR ¥4 .37 CHR G R IR, 1% 5
S i 32 2 D(600) 2K 0.4, 43 B IPTG AN 0,0.5,1.0,1.5,2.0 mmol « L', 555 5 h [ o
BIEC 1 mL B, [FT 1. 2.3 J7 B Ab B, X 5 i 43 B0k 122611 SDS-PAGE Hijik 43 7.
1.2.5 #FurR st EuCuZnSOD % & RAz &k eg#m R 1 2. 3. R R 75,37 CHI 28 C &1 F 43
SR 3 i 3R E D(600) K 0.4, %50 IPTG 1 mmol « L', 435135 0.1.2,3,4,5,6 h,&FE 1 h
W1 mL PV O X A B0k 226 (1) SDS-PAGE HLUK 43 #7.
1.2.6 NBT 40 SOD &g # &k b E, Pk EEREE % IPTG 1 mmol « L', 5% % 3 h, A~
AR 2 AR AT AL RO B2 R AR A ) B T (SOD) I 1 1 I R SR A A& s (NBT) 25, 2
TG T B AR NBT Y64k 8 BAY 50 %6 ok — A4~ Bl 6 M 27 7R . SOD 5 #: o4

2(SOD) = (Acx -Ag) X 16 067V/(1/2 X Acx X W X V) .
B2 O RS PE (nKat) 5 Ac xR BRALAE B9 WO BE s A 9 RE S A IR EE s VO AR SRR (m)
V., R B AR (L) s WOl bR 5 (o).

2 BREHH

2.1 ERE# EuCuZnSOD By [&

Fi Trizol 3 $E B RNA, 5 cDNA J5 . 22 PCR §7 38 . 3145 — 45 K #5500 bp 45745 . & 1
fis. 14 .M % 1 Marker. PCR =45 pMD-18T % 3%, fir 4 3 pMD-CSD, Sacl/BamHI % i 1]
B UEHA — 4% 500 bp ZEA7 I ZCH - IR . A 2 fifR. B 2 .M A E A Marker. £ B4 T
A )RR B A B2 W) R Iy IS B R e S B R 459 bp, S b 152 A Z AR L 2 AR X 43 BT
15. 2 ku, 5L g2 6. 42. AW AE B 240 A CBUIE R 90 ) L se 453 3 1 B B A% EuCuZnSOD 2y i it
CuZnSOD , J& 3 5 VR K P Ae g A5 70 W a8 1, Jo R4 RN o4 & 2 HLEE 1B o A il Y = 2 ou .

5 ZHifE GenBank b i3l 00 A9 — By 390 bp 9 mRNA FR 53 Fe 41 L X, 5 R B i) AH B
79% ,7E NCBI 1 Blast % B . 545 09 40 B it CuZnSOD (AR L e 5 2 90 % , B3 GenBank 1, 3
R 0= JX138573.

2.2 RZRIEFHME pET-CuZnSOD HIH

SR FH A/ s TR DA% 2 3k v T 9 i v W 6 IR B ) DD R 3 M 058 JC 1l A 1) WL V) EuCuZnSOD Jy

Bt 5 pET-32a(+) % 4 K pET-CuZnSOD, Sacl/BamHT % H) 5 1% BH 1 o0 . 25 5 £ B . 48 459
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bp &b BB 454, & 3 Fras. B 3 F1 .M K& Marker. i1 B 3 7] %1 : EuCuZnSOD J5 A% 3235 2 AR #
AR

500bp

K1 BER#H EuCuZnSOD ¢cDNA K 2 pMD-CSD Sacl/BamHI B 3 JRERREE pET-CuZnSOD

AEZE XML H, Pk Sac 1/BamH T X i 41 o, vk 1]
Fig. 1 Amplification products Fig. 2 Gel analysis of the Fig.3 Gel analysis of pMD-CuZnSOD
of Eucalyptus EuCuZnSOD plasmid double digested double digested with Sacl/BamH 1
cDNA sequence with Sacl/BamHI pMD-CSD

2.3 EuCuZnSOD EHEZEAMKRIEZS

PLEH pET-CuZnSOD 1) BL21 TE#k 25 W MR E A BB pET32a(H) I M IFSE H 198 H 2%
ik, pET-32a(+) 2R AR MY N 35538 73 A% 43 F i i K29k 20 ku, B R EuCuZnSOD K H 58 5 1) 1) 152 HE
WKy 459 bp, g% 152 AN ELR IS 1T 336k 15. 2 ku (BN E A R G RA B [ 34,
TR YRYY 35 ku, LI ZE R FEW] L5t 1 mmol « L' IPTG S5 . SDS-PAGE &3 &5 /£ 4
FEXS 3 F B aE 29. 0 ku DA B — W R0 22 5400, & 4 FoR. 4 M 8 E Marker; 1 25 K i
SN2 NIBESNSEMK:S WARBSNE pET-32a(H) W HE k4 HiF 10 & pET-32a(+) (1%
HIHR ;5 I RIFBFIE pET-CuZnSOD WEALTE MR 6 A& pET-CuZnSOD WAL T B . Hi Sk
TR R 238 R B AR 0 B B IR 4 RN B bR AR AT DA R AT B A
2.4 AR IPTG KEFSWNEHLHEH EuCuZnSOD Fi&H 5

Wt AF5E IPTG 0.5~2.0 mmol « L' 4 A4 JE B8 B2 X 5 40 35 1 5 5 36 35 19 52 W 0 0 o5 1 1
IPTGERWE. 1HF 4 h i) EuCuZnSOD FHEHFE X E,WE 5 Fin. B 5 .M NEH Marker; 1~5 43
2 0,0.5,1.0,1.5,2. 0 mmol « L7355 4 h (8 H A& K im B RIBWE-GE A S0, K 5 0]
M A R TPTG B St HE A 40 A E AR B 2244, %] 0. 5~2. Ommol « L™
(1) TPTG ¥ B2 xF H 1Y 88 1 1Y 238 A 5.
2.5 AEEFHENELAEA EuCuZnSOD FiEK# M

3 o A6 U0 20 P AE A [R5 8] 323K EuCuZnSOD 5 11 i 8 8 S A5 i ], 37 CF1 28 C &M=
HWAE 1 h BRAEARK, WA 6 Fios. /6 dh .M i H Marker; 1~7 435025 0,1,2,3,4,5,6 h if5 &
() FE IR M BT Sk TR MR IR A B A&, hIE 6 AT AL EAE AW 37 CH&MFT B 7 T afm oy
30,28 CHMTTE 4 h B MR IE I & KE.
2.6 ERE# EuCuZnSOD g iE &l

K R KT A CuZnSOD [l , il 15 PE 09 W0 52 75 2% 2 A0 18] 09, B DL BIE 90 SR T 5 %% A6 TR Ak 2
SOD [iff 1 £ A2 4k, B E S 3 R B M B B A% EuCuZnSOD 5 12 & B A E W% Tife. 37 CH IR &M
T E AR AR SOD G IS 52T %t B . AT B8 2 22 38 B A6 0 IR BT TR BB TR AR T B T B R 4 e
()28 1 JC R P AT RE R RE I TR MR AS B 19 SOD B IS M. 35 57 I B A9 38 25 02 5 i A0 R R R AE R W AT
hRBME B R Z — MR H R E S LA PEAAAE 5 SR B I 25~37 C L BRI 3 0B L 01 240 g
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29 kD
29kD
20 kD
K4 pET-CuZnSOD % E. coli BL21 Fik ) K 5 AEIPTG #EX EHEH
SDS-PAGE Ha, 3k & EuCuZnSOD 3k ) 5 i
Fig. 4 SDS-PAGE analysis of the expression E. coli BL.21 Fig. 5 Effect of the IPTG on the expression of
of recombination pET-CuZnSOD in recombinant EuCuZnSOD

M 1 2 3 4 5 6 7

37C 28C

(a) 37 C (b) 28 C
Bl 6 AN [R5 57 i (A% B 40 8 H EuCuZnSOD 3Rk B 5 W

Fig. 6 Effect of the incubation time on the expression of recombinant EuCuZnSOD

(9 2 ol B L R P AT RS B R AT R A s [ -
WLERFEW] L AE 28 CHFRAME T HLE M SOD MasE . 1 -
SRR 19, 9%, BB 70 IR A F AR AR A gk P
P AR T R L BT — S A g 0
NO150 +
3 LRIE 100 H
50_
Wik T E B EuCuZnSOD K[/, 38 o J5 1% % 35 0 . ,
F AR B %3 R ELA 2 2 T B {H S R TR R AR Y x =

I 28 2R R a5 DL BCPE AN ) B e 3 B 05 T 119 2Rk B s 22 ik —
A RIESE. 8 1 2 N TR T Bk AR i i R 8 EuCuZnSOD 1)
RS AR AR o P RIE 2 42 o KB 1 3098 BB T DA B £ 45 JIR T 4% Bl it
BEHRE ST+ A Ja BOBIESE F bR A P9 750 55 7 H 3 LV TR B R R B S R R 1) B R S 4 3t A S A i A
PR SCHE

SE

& 7 SOD i ¥
Fig. 7 SOD enzyme activity
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Cloning and Expression of the Cytosolic Copper/Zinc Superoxide
Dismutase Gene in Eucalyptus grandis XE. ophylla

ZHAO Yanling, Zhou Lijian

(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: Copper Zinc superoxide dismutases are avital antioxidant enzymes that catalyze the disproportionation of su-
peroxide anion to oxygen (O,) and hydrogen peroxide (H,0,) to guard cells against superoxide toxicity. The cytosolic
CuZnSOD gene was cloned from Eucalyptus grandis X E. ophylla (GenBank Accession Number: JX138573). The cDNA
nucleotide sequence analysis revealed that an open reading frame contains 459 bp nucleotide coding for 152 residues (15. 2
ku). The full-length gene is amplified to construct expression vetor pET-CuZnSOD. The Escherichia coli is induced by 1
mmol « L' IPTG in 28 C for 4 hours and enzyme activity assay result shows that enzyme activity has increased 19. 9%
than the control in 28 C

Keywords: eucalyptus grandis; copper/Zinc-superoxide dismutases; clone; prokaryotic expression
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TP H A S RGBT IR TE B S i N B B AR S SO A 58 A o ) R A
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Jo& o I 3 A 2 T B I A AR A DT Sz e el DX X X il B 45 B 1 5 e A T TV T
1.2 AFIVEXFBEERKFNRARER
AR A A4 25 Ml el X 2 68, 4 Je 7K1 1 i i S LR B B R A LT 4 A5
D) SRR Gt & AR Tl el Xk i i 1 S S T i ol o2 AR 28 Tl el XA 248 B oK
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56 R, & AT SN AES Tl E X 25T MR ik & 699

L2 2 gl 2 R LA 1 2 0 2 AR (75 25 5K ol 0 2V 9203 0 M 24 5 4 L
S SV T Tl 5 e AR 0 2 5 R B E R0  LAAB  25 T  IX2 5 2 J
ORI

2) A A ERHE AR K - VU 54 25 P A 24 X 2 0 X DR € 95 34 7
BCRART 3B 0 BRI BE At 15 34 o LA 40 6 57 e S 3928 45 PR AR AT 0
(AT REE I . T T 5 1 A5 TS DR 258 €5 A 1 i R DX 25 €5 02 AR

3) A5 Al K. il B2 5 F I A5 Tl D 5 AR B B 7l R 5 6 B T
e 30 B U PR 15 BB/ TR 2 5 T K P X 4 2 R 2 A 22

4 50K 75T S o A D0 2648 X4 2L 47 5 6B X 74 138 3 417 5 F AL
0B 3L R 74 M A 14 B G 5 5. 50 T B M S 5 40 0 2 e 1
P A T S T LA M 2 5 R B R BB P TR B K 3 O 5 6 % A
e 5 5, 2 A T o e A 22

2 FEEMIERERNEE

2.1 fEREREHANETL

PR A 28 R 32 RUHE 2R 5 L AR AR 255 i 11 22 8 R B K 45 3 B DR SR A D o U )2 L DU =
T ARG o 5 E R HARAS B TR SRR TR B H A2 CA)-HE I JZ (B)-IHE N 2 (O) -2 38 J2= (D) i 2
R AE D 2 FR O R S8 )2 UHE N2 FROIRZS 2 . LA 25 T bl X & 40, 4 S /KPSy 5 FL AR o AR 52 ) L3
BB R 3R 108 2 5F R R OKF RS RS AR AP VAR A T AR K SR B (04 BHUK - O oE U o T RE
SR DU 2 RS B R AT IR ZS 2 L e B T 52 00 15 QAR KPP L BE AR AR S5 10 A IEH 6 b
2.2 ZEERERHNBE

TEPEAY FRR IR A 200 1 % Aty AR B A bR -5 485 A DA IBR 2 1) 1) 5 2% BT 206 1) B 08 S R DY A1 X
LA HIFE AR XA S AR 28 Tl el XA PRAN 4 7 AH S T 38 ST B AR R S 9E  AAR &R PR A G 4
FRIEATAIRE G T+ 2 7 el X 2 00 52 o 245 T MR 2R 74 B % 1) B 915 P . E 7 B 918 A A 4 2 S P L B XS
P AT BRAE PR AT L S U R AT S0 B L DR B A 45 b 4 BR AR B A R A5 R R i 0 R R ZE B AT SR AR A R L A
#* 1 PR,

P 1@ R RS Tl Bl XA PR TR K e AR i [ 5K 75 e ) T B SR Wi 4 Ak B SR AR HE L ©
TR G RGEIEBUNT T 100, 2 TBEIL R 0 A R0 7T IE# #E A7 oM 8 © F£m 4
KBTS G AT DX IOK BRI i R L ZR A fR RO A I 1 o Pk B K 5T e AT T — A AE
FARE B0 - W7 5075 2 2545 18 KRR Am 1 23 i L IGE O 20 5 D AR PR I58 D BB X 30 S 2E5K 4 3% X 375 3 35 0

F 1 AESTEX SO RRESITHIEIR AR

Tab.1 Indicator set for evaluating EIPs green-comprehensive development level

A2 ez WA 2 A 2 bR (i 55 b b
S (C)) A F Tl 36 mE (D =15 76« A SCHk[14]
Tl B8 48886 % (D, >25% k[ 7]
= R R A = 4 X Tl e e E (D, 50% ~80% SCHRL7,17]
X B (CH  ERFNEE LK TUSELEDD  50%~80% k5]
§ =7l GDP i (D)) 20% ~40% SRR 17]
s Ty B Tl 36 I 25 5 BEFE (Ds) <0.5t+ AoL! SCHik[14]
§ KB BLRE LAl HY 7 8 K FE (D)) <9m' L XHR[14]
~ B4 Tl Tl 38 £ (D) <925t - km?  SCHE[14]
;,J; G % % B3 Tl 38 B COD i (D) <lkg- i '  S#k[14]
2 K-(CH B TSRO (D) <0.08 kg - IR SCHRLS]
e Fr Tolk Al NO, HEfg (D) <lkg-: ' SCik[5]
B Tl SO, Hifi i (D)) <lkg« it ' SCHk[14]

B T I B S A B Y77 A5 (D) <0.1 t- g ! SCHR[14]
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Continue table 1

H 5 )2 T )2 REZ 75 i )2 bR A 6 4% Ak

Tlk K HE il ik AR R (D) 100% ©)

V5 Y i 1l Tl R HE R A5 2 (D) 100% @
K (CH 16 % 1 W) 4 4 A AL E R (D) 100% k(141
o TR AR a7 3k TG T AR Ak B R (Dyy ) 90 % ~100% k[ 14]

VTP LR G TR B (Dis) 100 ®

mo TR ED s e K e A4 5 (D) <1 ®

% LI (Dyo ) <60 dB @

% S () h %yﬁawmﬁﬁt@m@ 50% ~80% )t#ik[}ﬂs]

[ PR R 3 o W B B (D), 1%~3% SCHk[17]
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Tab. 2 Statistics values and weights of green-comprehensive development level in Fuzhou ETDZ (2006-2010 year)

WNZ REIE ERIZ 20066 20074 20084 20004 20104 gE WS IRME
. D, 10.004 0 10.9050 12.1490 11.858 0 14.9480 0.0305 -
(/] D, 14.400 0 20.600 0 20.1000 13.5000 17.1000 0.0400 0-070°5
D, 54,000 0 55.000 0 56.000 0 65.0000 70.0000  0.044 0
C, D, 73.700 0 71.8220 74.5300 74.906 0 70.6260 0.0336 0.123 0
D; 23.380 0 22.7410 24.2770 33.4210 30.8510 0.0454
B, Ds 0.293 0 0.291 0 0.238 0 0.213 0 0.1730  0.0395 0. 462 8
D, 11.158 0 9.924 0 7.987 0 5.710 0 4.6570 0.034 9
Dy 0.418 0 0.367 0 0.2950 0.180 0 0.1490  0.036 4
Cs Do 0.013 6 0.019 8 0.012 5 0.017 5 0.018 7 0.0390 0.269 3
Dy, 0.332 0 0.272 0 0.188 0 0.141 0 0.126 0 0.033 4
Dy, 1.211 0 1.146 0 0.778 0 0.670 0 0.6150  0.040 8
Dy 0.031 9 0.044 8 0.050 6 0.051 1 0.051 2 0.045 3
Dy, 100.000 0 97.3 100. 000 0 100.000 0 100.000 0  0.030 9
Dis 100. 000 0 100.000 0 100.000 0 100.000 0 100.000 0 -
« Dis 100. 000 0 100.000 0 100.000 0 100.000 0 100.000 0 - 00809
Dy, 92.000 0 96.500 0 97.200 0 97.500 0 97.500 0  0.029 4
B, Dis 64.800 0 54.3000 55.700 0 52.2000 58.6000 0.027 2 0.210 8
Cs Dy 0.380 0 0.390 0 0.380 0 0.380 0 0.3300 0.0370 0.089 7
Dy 56.000 0 55.500 0 55.900 0 56.4000 55.8000 0.0255
. Dy, 53.5200 49.9600 53.9500 53.9900 56.6600 0.024 5
c D, 0.320 0 0.460 0 0.250 0 0.560 0 0.5800  0.036 3 0.060°8
. Doy 84.850 0 82.0000 83.3900 86.1100 87.2900 0.030 8
B, C D, 95.470 0 96.500 0 97.2200 98.1400 97.9900  0.0310 00618 0.139 1
. Dos 60.000 0 60.000 0 70.000 0 80.000 0 80.0000  0.049 5
s Do 60.000 0 70.000 0  80.000 0 80.0000 90.0000 0.027 8 0-0773
D.; 1.031 0 2.439 0 4.673 0 4.808 0 13.3000 0.0340
Cy Do 5.670 0 5.8540 18.6920 24.0390 30.5420 0.0415 0.114 1
B, Dss 70.000 0 70.000 0 80.000 0 80.000 0 90.0000  0.038 6 0.187 4
C Dy 70.000 0 70.000 0  70.000 0 80.000 0 90.0000 0.048 6 0.073 3
Ds 60.000 0 70.000 0 70.000 0 70.000 0 80.0000 0.0247

HI T Dy BUREE WA 42 BT LU 2 A UV 12 B 25 5 D1 0 48 2002 19 20 B8 & A 38 AR 13T
345 S LI L A ASCER o 3 A 7 S R A BT R X — T ) A (0 R R 25 5 KT IR AR R Ik

3 s,
3 WMMBTFHARTF KX —H 7 46 KRR IEM &R
Tab. 3 Evaluation results of Fuzhou ETDZ during the Eleventh Five-Year Period

T8 bR 44 FR 2006 4f: 2007 4f 2008 4§ 2009 4§ 2010 4F
g0 R LR G K (A 57.91 57.37 64.56 69.92 72.49
2T R EIKE(B) 29. 68 30. 50 32. 87 37.08 37.99
HE B AR YK S (By) 11.83 9.99 13. 60 13.68 13.91
A FS Tl BB K (By) 8. 82 9.05 9.87 10. 46 10. 76
2340 5 B KO- (B 7.58 7.83 8.22 8. 70 9.82

3.2 FMER

MR LE B P 45 R s T R X —T07 18] R 2007 AR50 20 0 % L5 5 K JE i Ia] 1 % R 4 25
. 2008 4F, JF K IX 2 0 S JE A IT R 3k B KA 7K (64,56 43 52010 4F, JR B 48K (72,49 4p). 4
A THE DU 2 8 /NI A 5 (8 A B P L 8 B R R KT L A 2 T A B K P A AR S BRI AR K-
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TE 2007 AF I, Tl S 3 350. 67 AZ G, B2 Toll M Toll A7 il © 3K B 74. 46 427G « km 2P0 T
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TSR T 2 DX P M A8 B T 22 X5 8 T 24 DX b 4R 20 R 16 B0 0 A7 A L 0 U o 3 T AR R (H
LR AN T A Aol BT AT A A b R R 2 R RO AR PR A TR Al R g B e T AR
7R 3 A

2) FRIET5 T IT R XA AR Sk o A e AR S 3 A4 D T 4 v B M) P AR B A A K T M) i K
FRARAY Aol SR HEAE K 20 82 0 R K (81 T AR, Tl R A R AT 7K Ak B8 T i A% SR AT HE RS
UE ISR 5 K AL B A IB AT A B BR T RT RLBOR A A ol B A IR K FEAE BT A O AT RLAE T K X ST R
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Ok SR AA 1 fR B

3) BT T AR Al 35 e W B S S ST A L R L I T AR DR AR R R
S8 TT 2 DX T 3 A I 4 AT e ity e 2ok 2 57 T 24 DX Aol 25 A% il B2 7B AR i ol BRI 2 45 355 0 A 7 R
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Research on Comprehensive Evaluation of Eco-Industrial Parks
Based on Green Economy

SHANG Jie'?, ZENG Yue'

(1. College of Environment and Resources, Fuzhou University, Fuzhou 350116, China;

2. Fujian Provincial Academy of Environment Science, Fujian Key Laboratory of Environmental Engineering, Fuzhou 350013, China)

Abstract: Based on green economy, the meaning of green development of eco-industrial parks was determined. Then

managing four aspects to consider all the factors from the economic development, ecological environmental protection, ec-

ological industry chain construction and green management, the index system for evaluating EIPs green-comprehensive de-

velopment level was constructed. Taking Fuzhou economic and technological development zone (ETDZ) as the research

area, it used the entropy weight to give the weight to each indicator, and utilized the composite index method to appraise

the development status of the period of the Eleventh Five-Year period. At last, it distinguished the problems for Fuzhou

development zone from economy development, environment protection and management aspects.

Keywords: eco-industrial parks; green economy; indicator set; environmental management

(REHIE: KSR EHEE: X



36 HoH R E MR CH KRB ¥R Vol. 36 No. 6
2015 4E 11 A Journal of Huaqiao University (Natural Science) Nov. 2015

XEHS:1000-5013(2015)06-0704-06 doi:10. 11830/ISSN. 1000-5013. 2015. 06. 0704

FEMHRBRANITE T E7E SIAB RRER T

E"'ﬁ]‘la /f:l?_ﬂ-ﬁlv F}F\’J‘Z{29 é%;f’g\/ﬁla iﬂi%’l’ ‘B/{%l

(AR K A TREBE . A @M 3501085
2. SO TR SR BE REHLS ZARSMBE . WL X1 322000)

W WO TR UA SRRSO Sy 55 TR AR 2R B R SR B AR B (STAD) i 3E . i e A RO
BEAFRRAE ARG N 3T D5 1 ARG STAB B0 R I 45 L 20 BT 35 AR 5 S 32 B 45 A iR AL 7 T RO 128 51 R 1
AR RN SRR 5 SRS 5L STAB £E M A IR IT A (FEMD BEAY 43 BT X 28 14 g X SIAB #54 N
T B R R . Sr A A R W] Y ) AR R R AR D L AT A AN T AR T B S AR G L S AR TE AT
P B I LA S 8. S A SR T R SCRB IR O S RER A SE PR RS AR N TR D R 8T R B S5O R
W1 A B BB N DT R D5 @ T STAB S5 AR N 1B I S e

KRB AUENR; FRENR FRASFGHRR: WITHE

RESES: Udd2.5 NEHARED: A

W Sk b 2 30 AN 2 5 R R 14 22 4 ) RO L 22 0 6% T 26 V2 45 0 47 B o B . R 3t I 9 A
2020 ~30 20 LA B HIAR AL A RIRERE B0 65 6 8 BESEUTRA UG . 36 U Sk Bk . S B 2 5 B R o2k
2 ERN A S A EE HAE SE E 2 i R ST T B Sk B OR A DR Sk A T T A Sk B A 38
T A B H AT A 5 B DA G 538 A A P 0 T B T i R e DR I — TR AL S B R A
BEMT O L F5 M52 168 1) 1A B 2RE TR S R A T R A 1 49 A Ay AR 7 A A T B AR ) e A A L P 3t
B80T VR TR FE AR 7 1) 40 S B AR TE F) H5 A 2% » S SO0 M R SRR R AT T o B RSB 5 TR SN
TR B 32 G 5 AR Sk B A 2o Tk e A R A R AR A R TR L R A A 4 L B K AR TR A )
A Sk 5 BN 1] 1 B8 sk - 10T P 2% 3l O AR S ) o AT A 6 A S 35007 2 S PAY A7 R S 2 A L 3 i 287 2
BRI T o 2 ol P A i 8 1 0 A0S A B 30 O 7 52 DX 55 8 S22 7 A L B T AR 7 IO B
FLI I X 35 B AT AT S AT R A 32 0 1 DU W] AN [)L (HJZ . H T STAB #5419 N ) 02 #2 B AT A 48 17
TR RS BN Dy S D7 L AT IR O T Sk AT AT SR AR R AR O 0 i BT I A STAB fE B R
Il A SCR T BEA A S84 R B T 5 Xt STAB #5355 0038 Ik 20 A

1 ENRERRERNANTELZ

11 gt ERAR R RiE
ik 5 2K b AR fy BE A T T AT A — R AU R v S AR I p BIE B B
p=k ey Hrp b IR ABKN « m ). Fmih & o il R 2N

14
1 w

=4 —.
olx) T (1+w?)¥?

(D

k(x) =

A DO pCo) BRI AR ().
Sl R R 1 A2 AR AN 1 R BB 1 Ry TR RS s MO B R 5 Q D By Y IE T ). R
S MY KRN

KB 2015-06-28
BEEE: FE—SFH964) 5 88, L, FENF LA PAUIF. E-mail:478372092@qq. com.
E4THE: EHAARRRESEIIHE(51278126); A4 A KR 3L 4 % Wi H (2013]J01187)



56 FE—F4. &5 W U RIS S B 5 e STAB Hh i I 705

M, (x) — M, (x) = Elx(x). (2)
K@ M, () N g SRR AR B HE (KN« m *) 5 M, (x) g
N IE R Ty p IR BRI A (KN« m™*) s ET 2 0K (1 25 i K i l

FE(KN » m™2). THT A
VNIEE] p
W M) — M, (3) e D
A +w'2)¥" EI : 4 0 040
RGP w R IE (m).
o TR kA AT S M/ NETE . ] b A B1 RSk 5 R b
v M, () — M, (x) Fig. 1 Mechanical model of
w =— L . 4)
El approach slab
O P R EFX 2 3k kS, v 15
W El = E1 9 = ¢(2) — p(a). (5)
dx
B T R BUER p(o) =k« y ARG A
4
E19Y 4 py = (). (6)
dx
4 B R/AEL, U4
d'y gl
EL 5448y = 5. (7)

fife oy Jy AR (DY A5
y=C"(Aescosdx+Be+sindxr)+C+«*(C+cosdxr+ D=+ sinix). (8
AR A8 A [5] 14 107 201 0 K L3 SR A B e 45 20 A A W) 495 30 19 74 ) e
L2 BERE
TESE AT 3 p M fT 8 p AR A
M:M,)+M(1=P(%—O.7)+%qlz. 9

2 SIAB # iR B RITIE(FEM) R E

STAB 41 15 4 Lo 0B SR AE B 0 b A HLE 0 36 SR 207 2 #59 FLI % 22 W 2
B A A5 1 S8 T3 20 698015 50 O A4 ) O L0 47 25 01 99 )
P Fy. 25 S0 7 98 o 30005 R A LT 52 5 o 4% e K 8 o 30 52 TR R
7 £ B e TR 005 A5 B T £ 7 B0 S S A5 WA 0 201 B T L S 40
F A B S AR S 0 95 o R 2 A R AEL 5 PRS2 95 SRR P 0 SR AR L T 222
AT
2.1 HRTH

32 AR S R o 1 0 0 2 5 T 7 0 SR o R 9 O
S92 T 7 1 . 5 RS £ 9 9 52 7K 1 o 0 =59 1 VA I T B 4 ST 72 9
1 A A D R AR 4 S A

g LB R (R A B B SR B HL AR 6 A 1.3 BRI JTG D60 —2004(
B R 5300 LS 0 1 50 455 505 0 25 0 0 0 T 4 BT SRR LR L 14 4 i 40
2 o A 5 6 T 4 S35 K T ) B A 4 B SR L 4 B2 80, C [T 3 A .
R A R AR TR T C3DSR 92 b ST ICHE U R L TBD2 BT 45 G W 1 3
A PR TS8P 3 5 5 SR80 ) 50 R 1T 5 50 L 4 B4 1 2 O 3o
A S AR P 5 5 A S SR P 05 . 980K 6 356 Y 30 S L 4 356 D 30 S M0 A D,

ABAQUS 378 {3 95 HE 19 30015 40 B I3 2 BB« R 1T 16 m %204 5 1



706 R E R CA R B 2R O

2015 4F

m, 5 0. 85 m. HEAK FE LRI 8.0,1.0,0. 3 m. TIPSR C30 JREE - . PPN
iR FAE AR R @32 19 HRB 335 897 . 485 1] (8] B Ol 10 e, 35 B 3 4t 3% 4 188 1) L B i) 36 IR 2 043 591 B
10,12 MN -« m " b £ BB it o 9/ 2 £ 280 K% #5 A T 745 310 45 i 5 W52 1 909 R SR SF 0 4 T

HA BR TR, qn s 2~7 s,

vt 120
&
V) e S Pt L)

Pl 2 AFROEs 32 4 AR BE A2 B

P4 RS 3% Ay 2 e h AL B

Tt 51 Tate R B0 O0E D

-t
e 0

o 41
et v o . A3

Vel 6 i e 77 2 Rt AR TR
Fig. 6 Deflection under temperature decrease
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Fig. 2 Deflection under odd-span loading Fig. 3 Principal stress pattern under negative bending moment
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Fig. 4 Deflection under even-span loadings Fig. 5 Principal stress pattern under positive bending moment

B 7 R TR T AR SR A

Fig. 7 Principal stress pattern under horizontal loading

Tab.1 Ratio under negative bending moment
AR AN c(1Z5 %) /MPa 77/%
1/16 1. 063 76
2/16 0. 857 61
3/16 0.651 47
4/16 0.414 30
3/8 0.228 16
4/8 0.124 9
5/8 0.073 5
6/8 0.041 3
7/8 0.021 1
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Tab. 2 Ratio under positive bending moment Tab. 3 Ratio under horizontal force
WIS c(ESH)/MPa o(B [0 {2 /MPa 9/ % WIENLE oOKF-J1)/MPa o[ T53#)/MPa /%
1/16 0.165 0.438 37.7 1/16 2.527 0.438 77
2/16 0.131 0. 853 15.4 2/16 2.373 0. 853 278
3/16 0.108 1. 680 6.4 3/16 2.102 1. 680 125
4/16 0.074 2.514 2.9 4/16 1. 857 2.514 74
3/8 0.026 3.759 0.7 3/8 1.521 3.759 41
4/8 0.012 4,425 0.3 4/8 1. 210 4,425 27
5/8 0.008 3.716 0.2 5/8 0.914 3.776 25
6/8 0.003 2.543 0.1 6/8 0.692 2.523 28
7/8 0.001 0.873 0.1 7/8 0.325 0. 873 37
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Tab.4 Reinforcement design of a 48 m long bridge
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Adaptability Analysis of Conventional Internal Force Calculation
Method for Approach Slab of SIAB

ZHUANG Yizhou', REN Weigang', CHEN Xiaoqin®,
HAN Yutian', WANG Shengzhi', TIAN Wei'

(1. College of Civil Engineering, Fuzhou University, Fuzhou 350108, China;

2. Architecture and Art College, Yiwu Industrial and Commercial College, Yiwu 322000, China)

Abstract; The adaptability of calculation method for internal forces of approach slab in semi-integral abutment bridge
(SIAB) was discussed. Firstly, the conventional bridge internal forces calculation method of approach slab was intro-
duced. According to the structural characteristics of SIAB, the influence on approach slab near the abutment, due to hori-
zontal force, bending moment and shear force caused by structural thermal deformation and shrinkage and creep, was ana-
lyzed. Then, FEM model of approach slab of SIAB was established, and the influence of the internal forces on the ap-
proach slab of SIAB was analyzed. The results show that the influence of the shear force and the bending moment is negli-
gible; however, the influence of the horizontal force is significant, which would be considered in the calculation of internal
force. Finally, a correction method for simply-supported beam is put forward, and a comparison of calculation methods
for approach slabs between conventional bridge and SIAB is conducted, which concludes that the calculation method for
calculating the internal force of approach slab in conventional jointed bridge is not suitable for SIAB.

Keywords: jointed bridges; approach slab; semi-integral abutment bridge; internal force calculation
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Tab. 2 Nodal coordinates, mass and moment of inertia
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Effects of Different Ground Conditions on

Seismic Response of Nuclear Island

JIN Yuhao, YIN Xungiang, WANG Guixuan

(Research and Development Center of Civil Engineering Technology, Dalian University, Dalian 116622, China)

Abstract: A nuclear reactor CPR1000 calculation model of different ground conditions based on the software of Super
FLUSH was established, which adopted the concentrated mass by setting energy-transmitting boundary in the limited area
of foundation. The elastic modulus was used to simulate the linear elasticity of rock and the equivalent linear method was
applied to consider the nonlinear characteristics of soil foundation. The seismic response models with different ground
conditions were analyzed, the effects of different ground conditions on seismic response of nuclear island were investiga-
ted. The calculation results indicate: the seismic response changes obviously for the ground condition variation from soil
to rock.

Keywords: energy-transmitting boundary; rock foundation; soil foundation; structural seismic response; nuclear island;

factory building structure
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Degradation Mechanism of Concrete Pore Structure Under
the Action of Freeze-Thaw Cycle

JIANG Zuojie

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: The influence of freezing-thawing cycle on capillary pore structure of concrete was investigated. Combining
water absorption and macro performance, the capillary pore structure degradation mechanism under freezing-thawing cycle
under the effect of capillary pore structure and its influence on macro properties of concrete were discussed. The results
show that the water saturation state is an important factor to change concrete pore structure under freezing-thawing cy-
cles; the change of internal structure of concrete under freezing and thawing cycles can be clearly defined by the capillary
water absorption coefficient of concrete; the initial value and its growth rate of capillary water absorption coefficient are
the key parameter for characterization of pore structure evolution; as capillary water absorption coefficient increases, the
concrete strength decreases after freezing-thawing cycle.

Keywords: capillary water absorption; water saturation state; freezing-thawing cycle; pore structure; concrete

(RERE: &F WX : TEP)



36 HoH R E MR CH KRB ¥R Vol. 36 No. 6
2015 4E 11 A Journal of Huaqiao University (Natural Science) Nov. 2015

X EHS:1000-5013(2015)06-0721-05 doi:10. 11830/ISSN. 1000-5013. 2015. 06. 0721

Caputo 5143 5 B B2 43 R AR R HLI2 2 f it

B3

IR R W OB 55 12 45 LR (G B LR AR, WIEg FBMI 451464

FEE: o8 Caputo 40 E K 353 R B0 15 A7 15 0« 2 48 HL TF ARt 10 ik — ik 1) A0, 08 10 67F 9 EL 201 0K At 11 10 22
il PS5 R R T Wyss B0 58 R

EHEWHE: M MFRSY s Caputo #; Chebyshev ZHI; #RZEAGF: ME—H

FESES: 0155 XEFRERG: A

S BB SRR 3 A — SR Yo 0, 0 S8 AR B AR B TR Iz MR AR R B AR
Jey B S A 53 BB R S BB T S O 5 L R I S BOR R A 2218 Diethelm™ AR 4 Hi A (4 BF 58
JRCRE TG T RN UL S B SRR B S s OF AR T A BB OB B Gauss SR i B
BB AR SCHET Sugiura 5N 5 BN R 4 Chebyshev Z BB T B . 5 48 Wyss 4579 i
T Caputo B KO {370 R KA T #8175 D0 3 T F 5 L ROMED SR gk ) BR 25 A 3

1 SUBKRSREBREE
Wyss 1 Chneider £2H T 40 BT BUY BB 4 () + o) g B 1R B R4 I 0 3058 75 7y

ulx,t) = gD(l‘)JFZ(/J(I)‘F%J[([—S)“ "Aulx,s)ds, a>=1. (1)
U(g,t) = @& + 1w (&) Jr%ﬁ (t— ) 'U&,5)ds. (2)
. 0

it — T R B o B By - Miyakoda #1  T Wyss BB 58 MR @ # 55 F Chebyshev 2 3150
8 ST () i B 43 RO B4R S A BRI S GO BUR B

(t— o' f(Dde, a > 0. (3)

PP B
Jaf @ F(a)Ja

4545 SCHRLS TR R SE b 3k 05 i ik A7 22 Ui o » Al 445 2

dg

S =~ p, (0 =3+ DlaT(2t—1), 0<t<1. (4)
k=1
n—1 .
AP ac = S F() + f()cos (o) 23] f1eos(EE) ) 50 = Tk = 0.1 — 138, = 0.5.
i=1

AR t,:<1+cos<%>>/z,aﬁ%,m%u Chebyshev Z izt W

K BEH: 2015-10-08
BIEMESE: FEHAQ61) . /B, FEMNBEHF D KL TFEF IS, E-mail: 396319685@qq. com.
EEWMB: WA 2014 FHREB2EF 52T RITE (142400411076)



722 AR K EE M CH KR RD 2015 4
To(x) = 1.T,(x) = 2. Ty (2) = 22T, () — T, ().
giaR@W I R
J5f (D A Jip, (1) = %j (t— " po(Ddr. (5)
KT =2z 2w ALl po AKX B n RIS TR
J (pa() — p (D) — (t— ) "de = (L, (1) — L, (2)) (£ — 2)°. (6)
2 <z>7),L (x) = b°+EbT<2T—1> 0< < 1R A
(22— DL, () = —+ Zum +b )T (2 —1). (7)
T2, 153
n—1
L@y — ) = B0 LN G — 16— by — b D T2 — 1), (8)
i=1
n n—1
Dl (T2 =1 =T, 2e— 1) = ED0 by 28— 1y, —
i=1 i=1
by — b DT, 22 —1) +a 2 M(T(Zrﬂ)—ﬂh—h). (9)
RO F T,2x—1) (G=1,2,,n) B ZE, 7] L7155
da; = (1— Dby — 22t — Db+ A+ Dby, i=1.2,ns by =b, =0, (10
1 1
E?u,/\iﬁlﬁj’ﬁ%}(l)ﬂ’a%ﬁlﬁ%%ﬂv
1 ao N b, — b,
+ ZaﬁT (2t—1)) — Z} T (T2e— D = Tu(— 1)) AD
LA, a>a,ze[o lj,a,,,/u Ehﬂﬂ@&ﬁﬁ(lo) A,
2 Caputo IS H M MSWEEEE
BG4 Caputo B BB A& L. A BB f(O B Caputo B3 BB 40k
DL L) A~ ;J (L= f(de,  t>as m—l<a<m€Z+.  (12)
'(m—a)l.
A A2 H:TCe ) JE Gamma pREL . TR 0% T4 T Chebyshev Z2 Wi 4L, A 15
D f () &~ D¢ p, (1) = ¥J t—o)'"p® (ode, 1 <<a<<2. (13)
T2 —a
L pt A ERE =2 WAL NER L, 2500 2
2—a (2)
D f (D 2 Dip, () = s e 2D g, o). (14)
n—3
B, L, (x) = b,/2+ ZbT Cr—1,0 <z <1, Lz ] %F ER B, 15 5]
. bﬁl 7bi+1
Loo() — L,y (2) = 2 T e (Ti 2= D = Ti 2 — 1), (15)
i=1
Ve A5 2
L)t —a) =— L/, (o) EL= D > Cz—1 _
M+%Z(z<zt—1>b,—b,ﬂ — b, DT (20— D). (16)
i=1

4

n—1 n—1 n—1
4 p () = %+ DT e—1).p (2) = ‘70+ DT Qe—1).p (2) = %+ DA T (2e—1).
k=1 k=1 k=1



56 2R, 45 . Caputo B3 BUH URR I3 SR itk B L8 22 A 723

*E*Ei@k[gjﬂgﬁﬁ% sy s Cpody ﬁ/@

Ccp = Cpq T 4kay k=nn—1,-,1, ¢, =c¢c, =0,

(an
diy = dppy + 4keys k=n—1,n—2,-,1, d,=d, = 0.
J T HE— 2 W b KRR (16) ~ (18) 2 A, il 15 %]
S A (T 26— 1) — T, (2 — 1) :W+
k=1
n—3
%2(2(25*1)[%*1)#1 *biﬂ)T,‘(Zlfl)_’—
i=1
_ s by — by - o o
(2—a) 3] FH = (T (2t = 1D — T 2r — D).
k=1
LIy 30
4d, :—2<2t—1>dk+<1—2}€;a>bk+l+<1+2;“)bk,1. (18)
it(18)qj k=1,2,--,n—230, ,=0b, ,=0. :‘F%’ﬂ’?%ﬁu CapUTO ﬂﬁgﬁ\ﬁm%ﬁﬁgﬁ@ﬁ%iﬂ
iy e L dy N 1y
Dif (D) gl (5 + ;dmm 1)
P ELERYE AT VRS P MY DY (19)

k=1 4k
HADH € (1,2),0€ [0, 1,10 des b AW HFRATD . (18) HiE.

3 Caputo B 53 B 30 53 77 72 4% B ME — 4 8] =&

L4 T Caputo BRI BBM I D f (OB E LI 45 1 HAUE R L. 321k R TR & S 5
TG FUE R % 5E Caputo B 73 B 3053 7 72 At 1Y) P — Mz [ Jg
2 1€(0,+00),(0,00) >R Bf, f(2) ] a By (a € R 553Ny

Dyt f () = LJ (t— 0" f(D)de.
0

T'Ca)
Fr L, e Caputo 8943 B S 50N

C1ya g — — (n—a) d]['” (t) 1 J‘I _ n—a—1 fn
Di. f( Dy ' Tn—a) O(f 7) [ (o)dz.

B G(tys)>0(t,s€ (0,14 Green AL, T2 .7 g€ [0,1],2<<a<3,Caputo BB S5
R

“Di4ut) +gt) =0, u(0) = ' (1) =4"(0) =0, 0<<t<<1, (20)

TEAEME—R u(t) — J'G(t,.s)gmds dE[0.1]. 4
0

(a—Dt(1—) 2 — (t— )" )
J S . o<s<i<1,
G(l?.\‘) — (1 ) 5
t(1—s) = ,
11“(6;—1)’ Isosest
RGO (1= G ) < (1= ) 21, Y 125 € (0. 1), JERFHOBY 25 ] C
T'Ca) T'(a—1)

A Banach 25[a] ,BI YV 2, yvEC[0,1], 2y V€[ 0,1 ], 2(O)<y()EH =[] I{OT. .

¥ P={x€CL0,1]]x(t)=0,0€[0,1]}, LA P 2y Banach %3] C B 1E B, F 25 H a0 F R .

BiZ1 f(tou,v) : [0,1]X[0,00)X[0,00)>[0,00)i&LE, H f(z,0,1)70.

Big2 M4:€[0,1],0€[0,00) B FE «€ [0, Foo) K], f(tou, o) IR 2 c€[0,1],u€ [0,
o) B AE v € [0, o) K] L /(2o o) PRI YV 7€ (0. D AFLE (D € (ra D AE fayusy D=
o f(susv) s YVu,v€[0,00). TR 38 H LT 3 H45iE .



724 R E R CA R B 2R O 2015 4F

D ﬁ’_ﬁ:‘ re (Ovl)& Uy vvoepwv{ﬁx%ﬁ T"U0<M0<“Uo Jﬁjv#/ﬁi/@
"1 "1
u, (1) <J G(tys) f(saug(s) v, (s))ds, v, (1) >J G(tys) f(syvo(s)suy(s))ds.

J::T:ﬁ:q:‘. u’(l)zlate[oalj.
2) f£ P={x€CL0.1]| f(x)=0,2€[0,1]}.Caputo 73 KB i 70 J5 F2 B AT ME—fiff .
3) Vl'o ,yOGP,Wiﬁ%ﬁr?ﬁ'J

"1 *1
x, (1) = J G(tys) f(ssx,1(s) sy, (s)ds, v, (1) = J G(tys) f(syy,1 () s, (5).

ERXF: n=1,2,---.
Y n—ocolif,x, (D—=u” (1), y, ()—=>u" (1) JFT.

4 REDW
, —1
WA SCHRC 15 TR BFSE , S B 2s i ol C, Z:W,w:rexp(iﬁ)91<7’<00v0<t9<2mfﬁ%f11

FCOEN T C o H € [0,1], M4
T, @2=D =T, (2=

E. () =f()—p, (1) =

P
j(, (z—w(T,,H(z{izf)di T (2t — DY b
M TR Chebyshev 2305 p, (o) BA 094 F %k F1—3cbE ir i
| T f () —Tip. (0 | < mijj\in
M, = oma’i{%m . J( (z—t)(T”H(Z{iZl))di Ty 470

TR FERUP W] C, L Chebyshev ZIUA BB R0y f (o) BB IE AR 2240

. 7 2M, —
i O =T OIS T G-t 0 (22)

LQOP :M=max| f(2) |, r>1. HH z2=(wt+w '+2)/4 & T,(x)=(x— V/2*—1)"+ (x+
weC,

Vi —=1)"/2, T RA

. 2M 2
az - a[ n < :
17 e 2 1 —w?
- o o ) <
max (| zm‘JM:r Gc—0D (W —w D (w—wh p dwl=
2 1 ArM 1 B
et D in JWH<r—1>2><<r"—f">2dw*

4rM
Ta+DG—D2G" —r™)
Fr L FERL Sy 25 8] C, I, Chebyshev 2300 X700 B B 43 f Co) I BUE 58076 B IR 2245 113 2

A (D =T (2—1)— T, (2t —1).  B,(t) = - J f(2)dz
(

= o(t ™).

ZTfi , (Z_t>A,,+](Z).
FE.E.WO=Ff0)—p,(0)=A, . (OB, (), X T Chebyshev 2T, f(x) ) —FCH A A
. o B 2M, B .
| eJ 6. f () — cDi.p. (0 ‘<F(a+ Do—1 G —r o(r ) <
b (8w'M,, +160(M,., +M,.,) +2(8M,, + M, ).
r3—a)

[(EE

E O OERESIRT o E LA n—>+oolf, Chebyshev Z2 I £ (o) B 55 125 15 22 14 Wi S 4.

ERXH M, =max|B, () |;M,,=max|B’, ()| ;M,,=max|B", ()] ;1<<a<2.
0=r=1 O=r=1 =1



56 2R, 45 . Caputo B3 BUH URR I3 SR itk B L8 22 A 725

S E 3k

[1] PODLUBNY I Fractional differential equations, mathematics in science and engineering] M |. New York: Academic
Press,1996.:120-125.

[2] MILLER K S, Ross B. An introduction to the fractional calculus and fractional differential equations [ M ]. New
York:John Wiley,1998.76-91.

[3] HIEBER M. Laplace transforms and a-time integrated semigroups[J]. Forum Math,1991,120(3) :595-612.

(4] s B SCK. AR G AL 280 308 Ik R RIS = g i LT, s E AR (G #D
2006,36(3) :198-229.

[5] DIETHELM K. An improvement of a nonclassical numerical method for the computation of fractional derivatives
[T]. Numer Algor,2009,131(1):209-254.

[6] SUGIURA H,HASEGAWA T. Quadrature rule for Abel's equations: Uniformly approximating fractional deriva-
tives[ J]. Comput Appl Math,2009,223(1) :460-471.

[7] FOX C. The G and H functions as summertrical Fourier kernels[ J]. Trans Amer Math Soc,1961(98) :396-410.

[8] ELLIOTT D. ELLIOTT Truncation errors in two Chebyshev series approximations [J]. Math Compute,1965(19) :

234-248.
[9] FUJITA Y. Fujita Cauchy problems of fractional order and stable processes[J]. Japan J Appl Math, 1990, 7(3):
459-476.
[10] FUJITA Y. Integro differential equation which interpolates the wave equation[J]. Osaka ] Math,1990,116(27):
797-804.

[11] YCAN L,AGTTAWAL O P. A numerical scheme for dynamic systems containing fractional derivatives[]J]. ASME
J Vibr Acoust,2002,124(2) :321-324.

[12] HASEGAVA T,SUGIURA H. Uniform approximation to fractional derivatives of functions of algebraic; singular-
ity[ J]. Compute Appl Math,2009,228(1) :247-253.

[13] SCHNEIDER W R,WYSS W. Fractional diffusion and wave equations[ J ]. ] Math Phys,1989,134(30):129-139.

[14] FUJITA Y. Energy inequalities for interop-partial differential equations with Riemann Lowville integrals[ J . SIAM
J Math Anal,1992(23):1179-1201.

[15] BAI Zhanbing. Eigenvalue intervals for a class of fractional boundary value problem[]]. Computers and Mathemat-

ics with Applications,2012,64(10) :3248-3261.

Algorithm and Error Estimate on the Fractional Differential
Equation With Caputo Derivative

LI Jin

(Department of Information Technology, Henan Finance and Taxation College, Zhengzhou 451464, China)

Abstract: The development speed of the reactional differential equation is slow due to the application nonlocality and the
calculative complexity. In this paper, we will discuss the positive solution to the fractional differential equation with Ca-
puto derivative based on the current research. Then we also study the uniqueness of the solution and discern the deviation
comparing with numerical solution. The paper expands Wyss' research and conclusion.

Keywords: fractional differential equation; Caputo derivative; Chebyshv polynomial; error estimate; uniqueness
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On A-Convergence and Almost Usual Convergence

BAO Lingxin', SHI Huihua®

(1. School of Computer and Information, Fujian Agriculture and Forestry University, Fuzhou 350002, China;

2. School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract: Let AE(a,),;lCSf1 , a sequence (x,) of points in a Banach X is said to be A-convergent to x& X provided
that for any e=>0, lim(a; ,Xmg)}:O,whcrc A(e)={nEN? H x,—x || =¢}. In this paper, we give two different approa-
ches of A-convergence via ideal on N and via extreme measures. We show that for any A=(a,);2, CSZ , there exist an i-
deal I, and a collection P, (I,) of extreme probability measures such that the A-convergence, the ideal I,-convergence
and the measure P, (I,)-convergence are equivalent., We also show that A-convergence equivalent to P, (I,)-almost usu-
al convergence if and only if it is nondegenerate.

Keywords: statistical convergence; ideal convergence; almost usual convergence; extreme measures; Banach space
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