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Identification of Hammerstein Model based on Least Wilcoxon Learning Method
ZHANG Cui — mei

(School of Science, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: A modeling method for nonlinear dynamic system based on Least Wilcoxn learning method (LW) was
proposed. The nonlinear dynamic system is discribed by Hammerstein model expressed by a nonlinear static sub-
unit followed by a linear dynamie subunit. Through the function expansion, the nonlinear transfer funetion of Ham-
merstein model is converted to the equivalent linear form to generate the intermediate linear model. By LW meth-
od, coefficients of the intermediate model are obtained. According to the relations between coefficients of interme-
diate model and that of Hammerstein model, parameters of the nonlinear static subunit and linear dynamic subunit
are derived. The original nonlinear dynamic system is modeled. The proposed method has better robusiness than
least square (I.S) method to identify the intermediate model, when there exists disturbance in output signal of the
system.
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Treatment of High Concentration Organic Wastewater by Flocculation under

Catalysis with Ultraviolet and Nano — Titanium Dioxide
CHEN Ming — gong', NI Yuan —man', YAN Ling —yan', WAN Yali'
FAN Xu', HOU Gui - hua’

(1. School of Chemical Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, Chinas 2. Key Labora-
tory for Advanced Technology in Environmental Protection of Jiangsu Province, Yancheng Institute of Technology, Yancheng Jiangsu
224051, China)

Abstract: In traditional method of treatment, high concentration organic wastewater (HCOW) is diluted by plenty
of fresh water firstly and then decomposed by bhiochemical reaction. By the method waterwaste treatment has a
long process and consumes much water resources. The effect of time, initial pH value, the amount of flocculant,
H,0,, air, and TiO, on COD removal rate from the wastewater of containing benzoic acid was investigated. The
results showed that the optimal conditions are: illumination time is 8 h, initial pH value is 8, and the amount of
floceulant, H,0,, air, TiO, is 2% (g/g) > 2.5% (ml/mL) , 2L/min, 3% (ml/mL) , respectively. Under the
conditions the maximum COD degradation rate of the HCOW reached 69.76% . The research provides a basic
theory and technology for HCOW treatment.

Key words: nano - titanium dioxide; UV; flocculant; high concentration organic wastewater
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Numerical simulation of high — pressure water jet breaking rubber material
ZHANG Dong —su, LIU Hui

(School of Mechanical Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: A new technology trend is recyeling of discarded tires by high — pressure water jet technology. Numeri-

cal simulation analysis of the process of rubber peeling by water jet was carried out by using finite element meth-

od for smooth particle hydrodynamics coupling, which reflects the macroscopic physical process of rubber deform-

ation under interaction between water jet and rubber material. It showed that the simulation method is applicable

to such issues, and provides a reference to understanding of rubber particles denudation mechanism.

Key words: high pressure water jet; smooth particle hydrodynamics; rubber denudation; numerical simulation
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Analysis of Exploration Effect of Radio Wave Penetration

Technique in Working Face in Mines
XU Chong', XIAO Yu —lin*, LI Hong — ming’

(1. Hainan Mining Industry (Group) Co., Ltd. , Huainan Anhui 232001, China; 2. School of Earth and Environment, Anhui Uni-
versity of Science and Technology, Huainan Anhui 232001, China)

Abstract: Radio wave penetration technique plays a key role in detecting geological structure and abnormality of
working faces in mines. Penetrating and detecting effect and ability of radio wave penetration CT for geological
abnormality in working faces is affected in different degrees by different geological conditions and apparatus. On
the basis of comparative analysis of radio wave perspective exploration results with discovery revealed in currently
4 main mineable coal seams of working faces in Huainan Mining Area, summary can be obtained as the follow-
ing: radio wave penestration is affected by coal face width, frequency difference, thickness of coal seams, tee-
tonic features and other factors. Perspective exploration effect and capability of penestration were discussed, in
order to provide reference to further improve the accuracy.

Key words: radio wave penetration technique; penetrating distance; difference of frequency; conditions of coal seams
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Excel — based Conversion of Specific Inflow in Borehole
SUN Shang — yun, WANG Da - she, CHEN Cong - lei

(1. Geological Survey Department, Huaibei Mining Group, Huaibei Anhui 235000, China;2. School of Earth and Environment ,

Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: In view of the existing problems in water — bearing layer evaluation by currently used specific inflow in

borehole, a method of conversion of specific inflow in borehole was introduced. On the basis of linear mapping,

linear selection eriteria and comprehensive analysis of pumping test data with Excel functional caleulation and

graph function, only processing one or two times drawdown pumping test data, specific inflow conversion and wa-

ter — rich aquifer evaluation can be more perfect. The caleulation process is quick, simple and operational effi-

ciency and calculation accuracy greatly improved.

Key words: function calculation; specific inflow; caliper conversion
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Analysis of Energy Regionalization in Coal and Rock Body Influenced by

Mining and Dynamic Disasters Prevention
ZHANG Xiang — Yang

(School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: Based on the mechanism of power disaster research, mechanism of stope surrounding rock system evo-
lution under energy control was analyzed, in order to provide theoretical basis for dynamic disaster prevention in
coal mines. According to characteristics of the surrounding rock deformation destruction distribution and exist-
ence status of energy in stope surrounding rocks and its behavior characteristics, the surrounding rocks in support
pressure area are divided into energy dissipation zone, energy activation sensitive zone and steady energy storage
zone. Stress distribution in surrounding rocks and relationship between the energy distribution and its influencing
factors were analyzed. The characteristics of energy zoning and constitution of system energy were deseribed. En-
ergy conditions for instability of deformation destruction in different energy zones were analyzed. It was pointed
out that energy activation sensitive zone is the key area for dynamic disaster control in coal and rock bodies. In
order to avoid dynamic disaster oceurrence under influence of mining or external disturbance, measures should be
taken to expand energy dissipation zone in the case of static deformation, and decrease energy activation sensitive
zone. Especially with stope continuous advancement and the stope structure changing, periodic change of the o-
verlying strata load oceurs, the energy zoning characteristies in surrounding rocks and its activation condition are

affected. Activated static energy in rocks perform as dynamic mutation, different stope structure parameters cor-
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responding surrounding rocks system status results in different degrees of dynamic disaster occurrence risk.
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RALECER) SAPO - 34 4y F-§ifi i) MTO P:REWFSE

B, AR, B K HRG
CRROITRFAF TREBE BB el 232000

W E:h T3 SAPO - 34 5 F 6 IR M 1R e B PR A g bR AR, L S LR A BEMA,
EARER - PR RAE L - ARBRAR R P AR T AR SAPO - 34 5F ik A RCH BB, R &R
FACE 2 HF FHEAT T 2ot A XRDJNH, - TPD.BET % 3 % 3 4-F 6 Af L i /7 7 48 £
B %R BR % M E T SAPO - 34 4F jfsf MTO B g 1E AL de . 2R R0, Rim S RMmA
) TR & SAPO - 34 4F 6 64 45 55 B, 5F BAF 3] N 3 9 8 oF 5F, b R @A, LKA o A
W 318 m°/g.0. 187 cm’ /g 3 K 3] 456 m*/g.0.294 em’/g; 2 RALE PG SAPO - 34 & F % £ &
8 B2 3R JE BB R AR ARG PR ARAF B BB, R B S (L + A S B
70.91% # % 5] 85.55% ) , X E 2 UHkBmit g (TH/ Akid 1.58 32525 1.87) , 1L H ¢
FABEPERRIR S (>6.5h) B A FadiE ¥k (>6.5h)

K BRIE : B IR A AL SAPO - 34 43107 : etk s MTO 4k Rk

R ES S 0643:TQ426 AR ARG A XEHHE 1672 - 1098 (2013) 03 — 0030 — 04

Study on Modification and Methanol — to — Olefins
Performance of SAPO — 34 Molecular Sieve
XUE Ru - jun, CHEN Chun - yang, ZHOU Min, CHEN Shu - fen

(School of Chemical Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: With triethylamine as template agent, small particle size SAPO — 34 zeolite was synthesized in phos-
phorie acid — quasi boehmite — hydrofluoric acid system. Then with ammonia as the nitrogen source, high — tem-
perature nitrifying method was used to modify the molecular sieve. The molecular sieves samples were character-
ized by XRD, NH; — TPD, BET and other means. The catalytic performance for MTO reaction of SAPO - 34 ze-
olite was determined in a fixed — bed reactor. The results showed that addition hydrofluoric acid in the synthesis
system is helpful to improve the crystallinity of SAPO — 34 zeolite and to obtain the small uniform molecular sieve
which specific surface area and pore volume increases either. After nitrifying modification, the acid strength and
the acid site number of SAPO - 34 molecular zeolite are reduced, so that the catalytic performance of the molecular
sieve is improved. As the result the olefin selectivity of the zeolite catalyst increases (from 70.91% to 85.55%) ,
especially the ethene selectivity raises (the ratio of selectivity of ethene to that of propene increases from 1.58 to
1.87), and the anti — coking performance of the catalyst also improve, thus the catalyst” s life is extended.

Key words: high - temperature nitrification; SAPO - 34 zeolite; modification; MTO catalytic performance
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Design of A New Type of Access Control System Structure
WANG Bin

(School of Electric and Information Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: Traditional simple communication or access control system structure without network was rejected. RF

network, GSM network and Ethernet were introduced into access control system, forming a 2nd level network,

which greatly improves the system’s adaptability and cost — performance. ATMEGA128L of abundant resources

was used as main controller in primary network and ATMEGAI16L is responsible for controlling in secondary net-

work and ARQ mechanism is adopted in software to ensure reliability of communication.

Key words: ATMEGA128L; GSM; Ethernet; RF; access control system
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Research on Safe and Efficient Mining Technology of

Fully Mechanized Longwall under Complicated Conditions

ZHANG Hong — zhong
(Wanbei Coal — Electricity Group Co. , LTD, Suzhou Anhui 234000, China)

Abstract: According to the complex engineering geological conditions of 3, coal seam’ s complex occurrence, roof
of water — rich soft thick mudstone, many faults and folds in Qianyingzi Coal Mine, on the basis of analysis of
difficult aspects in safe and efficient mining face deployment, “one mine, one face, unique type” safe and effi-
cient mining model was proposed. Length of overlong longwall 3,13 was determined as 287 m and large distance
ming on the strik as 3 354 m, safe and efficient, high — power fully mechanized mining process of high reliability
was adopted, with safe and efficient exploitation guarantee technology system including strata pressure regularity
study for overlong longwall mining, stability control of rocks surrounding roadways for large distance mining on
the strike, gas control and auxiliary transport safety ensurance. By the method good results were obtained, im-
proving the mine face production efficiency and mining rate, adding large new output value, bringing great eco-
nomic and social benefits for the enterprise.

Key words: complex geological conditions; safe and efficient mining model; overlong longwall
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Analysis of Strain — Seepage Coupling Effect of Rock Mass Affected by

Mining and Disaster — Causing Mechanism
NIU Duo - long', YANG Ke®, HUA Xin - zhu®>, ZHOU Guang — fei’

(1. Panji No. 1 Coal Mine, Huainan Mining Industry {Group) Co. , Ltd. , Huainan Anhui 232082, China; 2. The Key Laboratory of
Coalmine Safe and Efficient Mining of MOE, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: In order to study characteristics of space — time relations of regularity of roof rock breaking and seepage
under the background of mining on confined aquifer, the equivalent continuum media fluid - solid coupling math-
ematical model based on the finite element numerical analysis was established on the basis of theoretical study,in
which coupling constitutive relationship between strain and permeability coefficients is embedded, applied to prac-
tical engineering. The evolution rule of permeability and aquifer pore pressure, relationship between strata failure
and increased permeability zone were obtained. The results showed that the evolution law of permeability and de-
velopment law of strata failure applied as the eriteria to calculate and design waterproof coal pillar, is more in line
with the actual site. The research results provide a reference to safe and efficient mining on thick unconsolidated
confined aquifer.

Key words: rock strata; seepage field; strain field ; waterproof coal pillar; fluid — solid coupling
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Mgrat, ek s, HEE, L BA
(. BT IO TR0, 28 R 232001;2. P20 @ bRl S TR0, Berd P2 710049)

T E:h T H R BON G pied SR B, R BB kA 7 ik F ik R Ak L4 & T BCN
HR S BEAAE A X S EATH (XRD) & 4 #Fi% 44 & 45 (HRTEMD | 4245 & 45 (SEMD « 1§ 2
o e grsh kg (FTIR) fo 2 AE B 3H$ 5 PR T BOCN R SRR AT H. ERE
] : BCN J§ BLAE 500 °C A F B4 8045 69 S B gk, BALIEE & T 600 °C, 3 Ak ™ € A4k, 4
P C 4B a 3 An ik G IEH) 3 R AL BACIAE K. DTN A, B IR 500 C 2L T RALE, LA,
T R P o 4 AL R FEBER B MR % R AG IR E B T 600 °C Rt b T BP 8 C - C
bge C— N 448 B AL, EBT B T4 % 6930, 3 LR h B AY Bt g bik il 38, ik
e AL

R BRI : BON M AL C 58

HE 5SS TC174. 44 NEREE: A LESHS 1672 - 1098 (2013)03 - 0052 - 06

Oxidation Resistance Behavior of BCN Films Prepared by

Reactive Magnetron Sputtering
CHEN Xiang — yang', ZHANG Jin', HU Hai —xia', MA Sheng — i’

(1. School of Mechanical Engineering, Anhui University Of Science and Technology, Huainan Anhui 232001, China;s 2. State Key
Laboratory for Mechanical Behavior of Materials, Xi’ an Jiaotong University, Xi’ an Shaanxi 710049, China)

Abstract: The BCN films were deposited on HSS substrates by reactive magnetron sputtering (AEMS) . The oxi-
dation behavior of BCN films was studied by X ray diffraction (XRD), High — resolution transmission electron
microscopy (HRTEM) , scanning electron microscope (SEM) , Fourier — transform infrared absorption (FTIR) ,
and micro — hardness indentation. The results indicated that the BCN films has good oxidation resistance below
500 °C, however, further increase of the annealing temperature to 600 °C leads to its oxidation or decomposition
of BCN films, and higher carbon content in the films is found harmful to the oxidation resistance of the BCN
films. It is considered that oxygen cann’ t diffuse easily in the BCN films, and the films cann’ t be oxidized easi-
ly at 500 °C, however, when the annealing temperature is higher than 600 °C, the C — C chemical bonds and C -
N chemical bonds ean be oxidized easily, and lots of micro — voids oceure in the films. These micro — voids pro-
vide hyperchannel for oxygen diffusion, and the oxidation process of the films is speeded.

Key words: BCN films; oxidation; C content
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Study on Premixed Gas Detonation Wave Propagation under
Different Initial Conditions
QU Zhong — wei', LIN Mou — jin®

(1. School of Science, Anhui University of Science and Technology, Huainan Anhui 232001, China; 2. Department of Modern Me-
chanics, University of Science and Technology of China, Hefei Anhui 230027, China )

Abstract: In order to study relationship among premixed gas detonation wave propagation veloeity and the initial
pressure, temperature, premixed gas density and other factors, relationship among propane, oxygen and air mixed
gas detonation wave propagation veloeity and each factor was firstly analyzed. The premixed gas detonation wave
propagation characteristics were tested by experiment using home — made square shock tube, and then influence
of various initial conditions (p 7 C+ P) on propagation velocity of detonation was qualitatively analyzed using
qualitative matrix. On the basis of quantitative experiments and qualitative analysis, it was showed that the quali-
tative result of the premixed gas detonation wave propagation velocity and the initial conditions is consistent with
qualitative analysis. The method validated the experimental results, providing a reference to study of influnece of
unknown initial conditions, which has important significance for detonation wave propagation mechanism study in
deep.

Key words: initial conditions, premixed gas, detonation wave, propagation velocity
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Application of Reinforcement by Pre — grouting in Long Borehole for

Mechanized Longwall Passing through Faults
ZHANG Yong

(Hefei Design Research Institute for Coal Industry, Hefei Anhui 230041, China)

Abstract: On the base of analysis of mechanism of grouting reinforcement for sliding destruetion of block structure

and dispersion leakage failure of fragmentation structure, and taking into account geological and mining condi-

tions of 1413 (3) face in Zhangji Coal Mine, pre — grouting reinforcement technology was proposed to prevent

roof from collapse in crack zone. Grouting material, grouting technology and mechanical properties of reinforce-

ment parameters were analyzed. Kngineering practice showed that pre — grouting reinforcement technology has

good technical and economical benefits.
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Mini Washing Machine Sales Prediction Based on Time Series

and Neural Networks
SHI Lei

(Department of Information Technology, Fuyang Vocational College, Fuyang Anhui 236031, China)

Abstract: Mini washing machines are cheap and easy to use, their sales have been increasing for recent years.

The disadvantage of simple function results in narrow range of users, and their sales are heavily affected by sea-

sons. So it’ s hard for enterprises to set production and sales plan accurately, which leads to inventory and short-

age ocerence. The sales data and associated factors affecting sales of mini washing machine produced by coopera-

tive enterprises of recent four years were used as training samples to establish time series regression model and BP

neural network model to predict washing machine sales and then the gray neural prediction model optimized by

genetic algorithm was built. Comparative analysis of the prediction results with these three models showed that

prediction of sales changes in the future by the gray neural prediction model optimized by genetic algorithm is

better, which asists the enterprises to make production plan for ordering.

Key words: order prediction; grey neural network; genetic algorithm
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Numerical Investigation of Heat Recovery Exchanger

Performance from Exhaust Air
ZHANG zheng', PANG Jian - yong', ZHOU HEN - liang', LI Qing — shu®

(1. School of Civil Engineering and Architecture, Anhui University of Science And Technology, Huainan Anhui 232001, China;
2. China Hitek Solar Co. , Ltd. , Wuxi Jiangsu 214028, China)

Abstract: Three — dimensional physical models of 150mm150mm heat? recovery? exchanger? from? exhaust?
air were established to investigate effects of tunnel structure and flow velocity on heat exchanger performance.
Characteristics of flow and heat transfer in five types of tunnel structure of heat exchangers were studied by using
softeare FLUENT. In addition, the velocity field and temperature distribution are obtained by numerical simula-
tion. Effects of heat exchanger tunnel structure and inlet velocity on the heat exchange efficiency and pressure
drop were analyzed. The results showed that heat exchange efficiency is the highest and pressure drop the lowest
in case of heat exchanger without intermediate support plates. Efficiency of exchanger with rectangle tunnel strue-
ture slightly improves with increase of length — width ratio, and its performance is just inferior to that without in-
termediate support plates. Efficiency of exchangers with triangle tunnel is the lowest and its pressure drop is the
highest.

Key words: heat exchange efficiency, pressure drop, numerical simulation
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A Class of Iterated Function Systems of Fractal Interpolation and Their Properties
WANG Li - 1i, WANG Hong — yong

(School of Applied Mathematics, Nanjing University of Finance and Economics, Nanjing Jiangsu 210023, China)
Abstract: Based on the method of construction of fractal interpolation; a elass of fractal interpolation iterated fune-
tion systems with more flexibility is constructed. It’ s proved that the attractor of this iterated function system is
the fractal interpolation curve which passing through the given interpolation points, and two specific examples are
given, which shows the shapes of such fractal interpolation curves. It is studied that the continuous dependence of
this fractal interpolation function with respect to free parameters. Finally,the character of changes for the corre-
sponding FIF is investigated when this kind of iterated function systems has a small perturbation. Under certain
conditions, the error estimation between the FIF generated by the perturbed IFS and the FIF generated by the o-
riginal 1FS is established.

Key words: iterated function system; fractal interpolation function; attractor; continuous dependence; perturbation error
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