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Impact of Triangle Leakage on Comprehensive Performance
of Heat Exchangers with Helical Baffles

LIU Min-shan, XU Wei-feng, JIN Zun-long, WANG Yong-qing, WANG Dan

(Key Laboratory of Process Heat Transfer Energy Saving of Henan Province, Zhengzhou University, Zhengzhou 450001, China)

Abstract; A numerical simulation of trisection-ellipse heat exchangers with helical baffles is carried out, and
the helix angles are 15° and 20° respectively, and we studied the impact of triangle leakage between continu-
ously overlapped and adjacent baffles on heat transfer and resistance performance of heat exchangers. Through
the comparative analysis about the simulation results of existing triangle leakage and that of blocking triangle
area without leakage, the results show: triangle leakage makes a more serious short circuit flow for the shell-si-
ded fluid; Triangle leakage makes heat transfer coefficient, shell-sided pressure drop and comprehensive per-
formance of heat exchanger reduce. When triangle leakage is blocked, heat transfer coefficient increases by
8.5% ~11% , shell-sided pressure drop increases marginally, comprehensive performance increases by 8. 1%

~11.1%.

Key words: heat exchanger; helical baffle; leakage; numerical simulation
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Fig.1 The synthetic route of PEGCGE
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Fig.2 Effects of glacial acetic acid on epoxy value
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Fig.4 Effects of toluene on epoxy value
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Fig.6 Effects of reaction temperature on epoxy value
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Fig.7 Effects of reaction time on epoxy value
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Tab.2 Orthogonal experimental (L, (3*))

and results of epoxy value
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Study on the Epoxidation of Double Bond in Cardanol Glycidyl Ether Side Chain

CHEN Wei-hang' , ZHANG Ming-wei' , WANG Hong-li’

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Chemical Industry
Research Institute Co. Ltd. , Zhengzhou 450052, China)

Abstract; Hydrogen peroxide and glacial acetic acid as oxidant, the double-bonds of side chain in cardanol
glycidyl ether are oxidized into epoxy group, using the single factor experiment, we choose epoxy value as the
main index to discuss the influence of various reaction conditions to the epoxy value of poly-epoxy group car-
danol glycidyl ether (PEGCGE) , and the more suitable process conditions are determined. Through orthogo-
nal experiment, the suitable process conditions of synthesis PEGCGE are obtained: The mole ratio is:
n( CGE): n(glacial acetic acid): n( hydrogen peroxide) =1:1.5:2.5;The mass ratio is; m( CGE) : m (tolu-
ene): m(solid acid) =1:3:0.5. Finally, the epoxy value of PEGCGE is 0. 601 mol/100 g and the yield is
89.2% , its structure is characterized by FT-IR and 'H-NMR.

Key words: cardanol; cardanol glycidyl ether; epoxidation; epoxy value
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Analysis on Comprehensive Heat Transfer Characteristics and
Development of the Spiral Grid Twisted Tape

WU Jin-xing' , PENG Xu', LI Jun-chao', LIU Qing-feng’, HE Min®, LI Guo-li’

(1.School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Leway Thermal E-
quipment Manufacturing Co. Ltd. , Zhengzhou 450101, China)

Abstract: In order to enhance convective heat transfer of the heat transfer tubes with bigger diameter, a new
kind of tube insert, spiral grid twisted tape, was developed for the gas-fired vacuum boiler. 3D geometric
models of the spiral grid twisted tape and the classic twisted tape with the same twist ratio inserted the tubes
were set up repectively. The comprehensive heat transfer characteristics in the tube was simulated using the
FLUENT software under the same conditions. The mechanisms of heat transfer enhancement, such as de-
creasement of hydraulic diameter of flow section, increasement of spiral flow speed, the secondary flow caused
centrifugal force etc. are analyzed. The results show that the convective heat transfer coefficient of the spiral
grid twisted tape decreases 8.6% than that of the classic twisted tapes and pressure drop decreases 32.0% ,
and comprehensive evaluation factor J is greater than 1. It shows that the spiral grid twisted tape has a good
comprehensive heat transter perfermance.

Key words: gas-fired vacuum boiler; tube insert; spiral grid twisted tape; heat transfer enhancement; numer-

ical simulation
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Numerical Comparative Study on Three Types of Corrugated Tube

HAN Yong, WANG Ding-biao, ZHANG Can-can, XIANG Sa

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

Abstract. Flow and heat transfer characteristics of convex corrugated tube, concave corrugated tube and bel-

lows corrugated tube are studied, based on the k-¢ model with numerical comparative method, the flow and

heat transfer performance with the changes of Re is obtained; The heat transfer mechanism and the resistance

mechanism are analyzed, the main causes of loss in heat transfer and pressure drop are detected. The perform-

ance of the corrugated tube is analyzed in heat transport potential capacity ( Entransy) , and the entransy differ-

ence, AE, between inlet and outlet with the changes of Re is acquired.
’ ’ g q

Key words: enhanced heat transfer; numerical investigation; corrugated tube; entransy
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Abstract ; In this paper, the (Sm, ;La, ,),Ce,0, ceramic was synthesized by solid reaction using La,0,, Sm,
0, and CeO, as raw materials. Its phase composition microstructure and composition was analyzed by X-ray
diffraction, scanning electrical microscope (SEM) and electronic diffraction spectrum ( EDS), respectively.
Its thermal diffusivity and thermal expansion coefficient are measured by laser flash method and pushing rod
technique. Research results show that synthesized (Sm,  La, ), Ce, O, ceramic has single fluorite structure
and dense microstructure. No other phase or un-reacted oxides exist in the interfaces between grains. Its lower
thermal conductivity and higher thermal expansion coefficient can be attributed to the La-doping.
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Control of Crystal Morphology and Size of SAPO-56 Molecular Sieve

ZHAN Yu-zhong, DONG Jia-jia, SONG Meng-lu, HAN Li, CHEN Yi-liang

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

Abstract: SAPO-56 molecular sieve was hydrothermally synthesized with N,N,N’ N’-tetramehtyl-hexane-1 ,
6-diamine (TMHD) as template agent. The effects of silica alumina ratio, propylamine partly replacing tem-
plate, and seeding in synthetic system on morphology and size of SAPO-56 were investigated. The results
showed that pure SAPO-56 phase with similar crystallinity could be obtained under the experimental condi-
tions. With the increase of silica alumina ratio, the morphology of SAPO-56 synthesized changed from hexa-
gonal flake to disk, and the crystal size was about 20 wm. Propylamine partly replacing the template agent
could decrease the crystallization time, and the synthesized SAPO-56 changed to thick cutter top hexagonal-
dipyramidal, but the crystal size showed little change. Further seeding into the synthetic system the SAPO-56
changed to hexagonal-dipyramidal, and the crystal size decreased significantly to about 3 pwm. So the morphol-
ogy and crystal size of SAPO-56 could be adjusted by changing experimental conditions.

Key words: SAPO-56 molecular sieve; hydrothermal synthesis; template agent; seed crystal; crystal

size ; morphology
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Tab.1 Results of XRF analyses

o JoT A 53 H Yo

PC MW -PC
MgO 0.351 0.271
8i0, 7.260 6.270
S0, 0.515 0.507
K,0 0.285 0.171
Ca0 2.540 2.610
Fe,0, 0.217 0.206
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Tab. 2 Adsorption isotherm models and

parameters of aniline on MW-PC

S5 IR AR A S8 298 K 308 K 318 K

g,/ (mmol - g7') 0.623 0.628  0.635

AKL/(L-mmol") 1.307 1.782 2.942
Langmuir 5

R 0.984 0.970 0.976

X 0.249 0.142 0.095
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Freundlich R
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Tab.3 Comparison of adsorption

capacity for aniline on different materials
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Tab.4 Adsorption kinetics parameters of aniline on MW-PC

BIH R BE/ (mmol - L7")

IR B

0.6 1.0 2.0
k, 0.018  0.093  0.026
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Equilibrium and Kinetic Studies on Aniline Adsorption from
Aqueous Solution by Modified Pyrolytic Carbon

70U Wei-hua, ZHOU Xiu-li, LIU Jing-xuan

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

Abstract. The adsorption performance of pyrolytic carbon from rice husk modified with CaCl, soaking and mi-
crowave heated method for aniline from aqueous solution was studied. The experimental results showed that
modified pyrolytic carbon ( MW-PC) exhibited larger adsorption capacities than unmodified pyrolytic carbon
(PC) for aniline. The adsorption isotherm of aniline followed the Langmuir model and the maximum adsorp-
tion capacity was 0. 623 mmol/g at 298K. The adsorption of aniline was a process of spontaneity, enthalpy in-
crease and entropy increase. The experimental data followed the pseudo-second-order kinetic model. The best
desorption reagent for saturated MW-PC with aniline was absolute ethyl alcohol.

Key words: modified pyrolytic carbon MW-PC; aniline; adsorption; regeneration
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Simulation of Separating Toluene-N-heptane Mixture by Extractive Distillation

HU Xiu-ying, MA Di, YANG Ting-hai, DENG Yu-gou

(School of Chemical and Environmental Engineering, Jiangsu University of Technology, Changzhou 213001, China)

Abstract; Extractive distillation process for separating toluene-N-heptane mixture was simulated by using Asp-
en Plus process simulation software and NRTL model. Phenol was chosen as the extractant. The effects of ma-
jor design parameters,such as theoretical tray number of extractive distillation column, extractant feeding posi-
tion, material feeding position, reflux ratio, mass ratio of extractant and feed ( solvent ratio) and extractant
feeding temperature ,on the separation were investigated. Aimed at the N-heptane mass fraction of 99% and
the recovery of 99% in the product, the optimal process conditions were theoretical tray number of extractive
distillation column of 24 | extractant feeding position of the 6th tray, the mixture feeding position of the 14th
tray, reflux ratio of 5.8, solvent ratio of 2.5. Under the conditions,the N-heptane mass fraction and recovery
ratio in the product reached 99.4% and 99% respectively.

Key words: toluene; N-heptane;extractive distillation ; process simulation
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Abstract. Fire dynamics software FDS6 is used to simulate the scenarios of tunnel fire, the temperature distri-

bution of the plume and the maximum temperature of plume impingement zone under the action of longitudinal

wind are obtained with different fire power. With a new turbulent combustion model, the results of FDS6 show

that the high temperature zone of fire source focus on the bottom of plume and a considerable part of plume

heat transfer to ambient by thermal radiation. The heat transferred by convection in plume is reduced, and the

temperature of the plume impact region under tunnel ceiling is obviously lower than the results of FDS5. The

maximum temperature of plume impingement zone under the action of longitudinal wind obtained by FDS6 is

significantly lower than the Kurioka model predictions and the tunnel fire experimental values.
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The Effect of Nitrogen and Its Adding Modes on 1,3-Propanediol Biosynthesis

QIAO Jian-yuan, ZHAO Feng, QI Xiao-fei, SUN Pei-yong, DU Feng-guang

(Technology Center, Henan Tianguan Enterprise Group Co. ,Ltd. , Nanyang 473000, China)

Abstract; Nitrogen source is an important raw material for the production of 1,3-propanediol fermentation, ni-
trogen concentration in the medium directly influences the fermentation results, from the choice of nitrogen
source and adding mode, research the use of a variety of organic nitrogen and inorganic nitrogen, the effect of
addition on fermentation. Through the study, the pure organic nitrogen sources can not appease the demand of
PDO production, while the corn steep powder 3.0 g/L as organic nitrogen source can be used in industrial
production effectively instead of yeast extract. With the compelement model of uniting the PH value control
model, the final content of 1,3-propylene glycol glycerol was increased to 72.5 g/L.

Key words: Nitrogen source; adding mode; 1,3-propanediol, biosynthesis
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A Clustering Topology Algorithm Based on Uneven Gradient in WSN

YAN Xin-fang' , ZHANG Yong-kun', LI Teng’, WANG Xiao-xiao'

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Information and Commu-

nication Engineering, Beijing University of Posts and Telecommunication, Beijing 100876, China)

Abstract; After a study of the classical clustering algorithms such as ETBG, a clustering topology algorithm
Based on Uneven Gradient in WSN was proposed. This algorithm not only uses analytical hierarchy Process to
determine the coefficient of each factor, but also improves cluster members choice strategy based on the idea of
uneven gradient, thus the cluster heads closer to the base station can preserve some energy for the inter-cluster
data forwarding. Simulation experiments demonstrate that this algorithm provides an efficient solution to cope
with the energy hole problem and prolongs entire network lifetime.

Key words: wireless sensor network ; analytical hierarchy process;coefficient ;uneven gradient
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Bit Error Rate Analyze of Multiple-Access M-ary FM-DCSK

LIU Ping, LI Ning, XING Jun-yang

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

Abstract. Multiple-Access Frequency Modulated Differential Chaos Shift Keying ( MAFM-DCSK) has been
studied for a long time ; the features of aperiodic, broadband and unpredictable of MAFM-DCSK are particular-
ly suitable for multiple-access communication systems. But the transmission efficiency of traditional binary
MAFM-DCSK is very low. In this paper, we propose a Multiple-Access M-ary FM-DCSK communication sys-
tem which can improve the transmission efficiency significantly. This paper introduces the principle of Multi-
ple-Access M-ary FM-DCSK communication system and gives the Bit Error Rate( BER) formula. Through the
simulation, we can conclude that the BER formula coincide with the theoretical analysis. So the Multiple-Ac-
cess M-ary FM-DCSK communication system has the actual value of application.

Key words: multiple-access; M-ary; FM-DCSK; BER
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Study of Digital Image Watermarking Based on Fountain Code
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Abstract; This paper presents a new algorithm based on fountain code to improve robustness of the watermark

in digital image watermarking system. Employing the outstanding performance of LT codes in erasure channel,

the proposed scheme combines channel coding with spread spectrum watermarking to recover watermark. In

the end, this paper makes a series of tests with fountain coding scheme and LDPC coding scheme and non cod-

ing scheme, the result shows the scheme proposed in this paper can raise robustness of the digital watermark-

ing system, lower the bit error rate (BER) between watermark and recovered watermark effectively. In addi-

tion, fountain coding scheme has lower complexity compared with LDPC coding scheme.

Key words: digital image watermark ; fountain code; robustness
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A Self-Mixing Interference Displacement Measurement Algorithm

with Fringe-Loss Phenomenon and Compensation

YE Hui-ying, ZHU Jun-yao, WANG Zhen-xue

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

Abstract; The disappearance of self — mixing interference fringes in the high feedback-regime decreases the

displacement measurement accuracy. The proposed method based on Lang-Kobayashi equation detects the

fringe-loss with a large optical feedback factor C. And the relationship between C and m which represents the

number of fringe-loss in half cycle is obtained: € <4.6,m =0;4.6<C<4.8,m=1;4.8<C<7.9,m=2. A

self-mixing interference displacement measurement algorithm is presented that is able to remedy the influence

of fringe-loss. The measurement accuracy is improved greatly.

Key words: displacement measurement ; lang-kobayashi equation; high feedback regime ; fringe-loss compensation
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Design and Realization of Intelligent Medical System Based on Android Platform

GUO Zhi-tao', GUO Zhong’, WANG Zhen’

(1. School of Information Engineering, Hebei University of Technology, Tianjin 300401, Chinaj; 2. School of Computer Science &
Software, Hebei University of Technology, Tianjin 300401, China)

Abstract; With the development of the society and the progress of science and technology, the Internet of
things technology by leaps and bounds. The new concept of Intelligent Medical is becoming more and more ac-
cepted by people, but there are still the problems of clear network architecture, real-time transmit data. In or-
der to solve these problems, the Intelligent Medical System based on Android Platform was developed. This
system monitors the vital signs of body through the sensor nodes on the body, including the blood oxygen satu-
ration, body temperature, pulse frequency, and transfers the data to the Android mobile client for display and
analysis through gateway. The experimental results show that this system network architecture is good and can
achieve the goal of the real-time data transmission.

Key words: medical; Android; sensor; gateway; real-time
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Study of Traditional Soft Shadow Algorithm Optimization
Technology in the GPGPU Framework

GAO Ming-lei, ZHAO Xin-can, ZHAN Yun

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

Abstract; Aiming at the realistic need of shadow rendering, on the basis of the PCSS algorithm, this paper

puts forward a soft shadow generation algorithm based on GPGPU. It samples a region by poisson disk pattern

instead of regular sampling mode, uses depth gradient to deal with the phenomenon of self-shadowing, uses the

VSM algorithm to filter the shadow, and uses the summed area table to filter the shadow map dynamically,

which can improve the shadow quality and rendering efficiency in a certain extent.

Key words: GPGPU;PCSS; summed area table
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The Research of Image Mosaic Algorithm Based on SURF and Pseudo-Zernike Moments

LI Xi-yan', JI Dong-sheng®, WU Chong-zheng'

(1. Finance and Economics Department of Information Engineering, Zhengzhou Chenggong College, Zhengzhou 451200, China;
2. School of Information Science & Engineering , Lanzhou University, Lanzhou 730030, China)

Abstract; The feature points matching image mosaic algorithm was found to be sensitive to rotations and
noise, and an automatic image mosaic method based on SURF and Pseudo-Zernike moments algorithm was pro-
posed. The improved SURF feature points detector was used to get the corners, then the pseudo-Zernike mo-
ments defined on the interest point neighborhood were computed. Through comparing the Bray-Curtis similarity
measure of the pseudo-Zernike moments to extract the initial feature points pair, then the spurious feature
points pair were rejected by RANSAC algorithm, then by means of using the geometric transform of input ima-
ges for registration, the overlapping region of two images was fused and the image Mosaic was finished. Im-
proved SURF feature detection algorithm extract feature points are uniform, accurate and fast. The proposed
method of image registration is robust to rotation, translation and noise.

Key words: SURF; pseudo-zernike moments; RANSAC algorithm; image mosaic
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Tab.2 Property indexes of steel MPa
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Experimental Research on Hysteretic Behavior of
HRB500 Reinforced Concrete Piers

RONG Xian'?, SONG Peng', ZHANG Jian-xin' , LIU Ping"”’

(1. School of Civil Engineering, Hebei University of Technology, Tianjin 300401, China; 2. Civil Engineering Technology Re-
search Center of Hebei Province, Tianjin 300401, China)

Abstract; Based on the quasi-static test study of seismic performance of HRB500 reinforced concrete piers ,
influence law about steel strength, the spacing, the axial compression ratio on seismic behavior was obtained
according to the analysis of its failure characteristics, hysteresis curves, skeleton curves, stiffness degradation
under low cyclic loads. The results show that increasing steel strength can improve components’ bearing ca-
pacity and deformation capacity obviously,stirrup ratio can not influence members’ bearing capacity and de-
formation capacity, axial compression ratio can improve components’ bearing capacity, but on the other hand,
it is useless to improve components’ deformation capacity.

Key words: HRB500 rebar; bridge pier; axial compression ratio; spacing; seismic performance
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ZEALE 1 R,

1.0
0.9}
0.8}
- 0.7t
5 0.6} e
s —— 5B 10%
= e i h20%
- 0.3 —a— W52 130%
0.2 —— W5 140%
0.1
0.0

20 40 60 80 100120 140160

I ] /min
E1 AEWMEBSETRENS 160 CHIA L%
Fig.1 Viscosity and time relation curve of epoxy
asphalt which has different dosage of

resin viscosity at 160 °C

M L AT 7E 10% ~40% (11 5 15 5 i
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2.2 AEAWMEBETHRENSTHNISHITES

SR 25 B9 50 3 A5 A ( DSR)) 3 S [/ 34 484
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15 60 CHMFT IR 1 d 54705 . DSR /Y14
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Fig.2 Viscosity and time relation curve of epoxy

asphalt which the dosage of resin is 40 %

1 REWENBEXNHTHELANIIE
Tab.1 The influence of the dosage of epoxy

resin for asphalt phase angle (°)
LEE/ WA R B
C 0% 10% 20% 30% 40%

64 88.47 87.19 83.19 77.92 69.13
70 88.72  87.98  84.84  81.07 70.15

76 — 88.27 85.80 83.20 70.07
82 — — 86.43 84.71 69.53
88 — — — 85.78 70.08

e SR FE RS i AR [ R DL T, A A 80N, 1
T g AR E P A, [R] IR 55 T 2RBE
MG . A 1 R AR R R BT AR A A Bl A
JiG 45 12 0 384 T g A2 /0. 3k 2 W Bl A 2R AR I 10 4
T, 7 Fh A B 288 E A A R T W 1 R BB B
AR e il PR BE R 57 1 RE AL W 18 0 . 78 ) — 1L
Wi BT, B PR SR I 2 i 0 K, AR A 2
AR BT BRI B IF AR FSE , B i 10% 3] 30%
i, AR AL A AR I AN AR K (H S 1B 5 40% i,
FAE A BRI 2. T2 R — W IR B, A TR 1Y
HAAL A R A O SR B 2, TE IR AE W IR 8 1
40% If , H AL A1 22 AR BEAR /DN SX UL A FE A i 45 i
N 40% I, B4 TR e il 7 Al A SRR AR AR
Hm e e iR

PR IR X AR T RS2 an 3 2 . A
2 LA W MR RE BRI 2
A, DR AR O, T A AR T 12 Y O
[l —M 25T A IR LT, PURRRE ) 2
VT AR AT 5 55 R BT 7 AR L, B S 7 1 R R R
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Tab.2 The influence of the dosage of the

epoxy resin for rut factor

R/ HEM RS &
< 0% 10%  20% 30% 40%
64 1.09 2.17 3.80 7.26 10.74
70 0.54 1.04 1.8  3.72 6.22
76 — 0.61 1.04 1.96 4.06
82 — — 0.63  1.09 2.88
88 — — — 0.66 2.06

2.3 BREHSEEHNREERE
K H BBR /NI AT S AW AR - 12 C
A =18 CF AR PTRNERE, W13 3 Frs. il
IR 51 K B SR i A EL o) [ AR 3R] 8 60 °C TR SE 4 iR
G AR R A E) 145 Ciy M E R G5
TEREFERS TP A BBEHE S min 5, 58 A BBR {451
B, SR AR 150 CHERThFR$7 2.5 h,60 CHEA
IR 4 d, YNGR 5 o3 AR S AR R AT
*3 AEWMEBEREHE -18 CM
-12 C BBRiXBEER
Tab.3 The test results of BBR at —18 °C and -12 °C

for epoxy asphalt of different dosages of resin

AT KR -18 C K g - 12 C

Hism SR AR R/ SER IEASTE PeE/
/% H/MPa X m mm H/MPa X m mm

10 379  0.301 0.198 163 0.384 0.460
20 454 0.279 0.173 189  0.400 0.395
30 487 0.219 0.163 218 0.353 0.350
40 498  0.184 0.156 347  0.171 0.214
0 345 0.306 0.231 116 0.385 0.659

MFE3 B -18 °C BBR XAl IFE B %
B g 15 5 I B 0 , 45 A Rk 0 2 B AR B i AR K I
75 S % W U /N, AR BT 24 PR K. BBR i 56 45
RER, - 18 CHF I H A 55 & 10% 1Y 3R
ST 0 2 B AR B I A S R A 25 N K, X 2R B
i PR AU B X T M RO S B L Y B
FETE 20% ~30% W}, 2 5 455 4 K AR e, 26 B
BN = T R A OB A T AR (SR = e
40% B} 2 BE A i AR AN R AR K. B DL AR IR B
OO T O ORI (B IS & R
2 3 PN iy e g e

AN, - 12 C Y BBR IR 1645 F 2 0, 3 A
BB 40% M U 75 B9 20 B 4555 I 78 3 R N
REW LI s <300 MPa H m<0.3 %R, 7
0% ~40% W45 36 B N, 2 B A 4k B 25 45 1 1 1
TN K 558 30% Mt , B 58 40% i 3R

Wi 75 2% 6 b 9 78 1 AR

Xt FE 3 B T, R 06 B A — 18 °C A fk
B —12 C 3B H N 10% 5] 40% , 3540 7 1) % A5
A 20 R b T A R XN T R R .
ST LA A, B4 5 7 1 S B e A e R
JEAE /N T T
2.4 REFESREBHEERR

IR N i TR U6 7 K U5 75 18 & kK 50 9
) (JTJ E20—2011) | 3 i 5 8k /R fa i 1 ik
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Fig.3 The effect of Epoxy resin dosage on the
stability of the asphalt mixture
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Fig.4 The effect of epoxy resin dosage on the

cleavage strength of the asphalt mixture
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Tab.4 The test results of low temperature bending for asphalt mixture at —10 °C and -15 °C

RKEIRE -10 C KR E - 15 C

o == B
g’f gjf PR oER RAh BGRE Sk AT
F£/MPa 2 /MPa LI AR B /MPa & /MPa ETAES
100 0 7.74 5097 1 425 8.68 6 703 1169
90 10 8.70 4 265 2 038 7.24 4 429 1 642
80 20 14. 84 5 986 2119 10. 34 6 467 1729
70 30 17.95 6 907 2 582 15.98 7 740 2213
60 40 21.21 8 597 2 472 18.59 9 508 2 001

K FH A 0 R T PR A 0 7 TR A RN R iR
FaoE e, Kl s pros. mIE S AT LR B A A
B g5 1 3G, 1R A R S AeUE B (E AR T3 O,
LBl 10% B PR AT IR A B sh iR e Bl
iKF] 13 000 Y/ mm, 2445 & K 40% i, 3h Fa € B
H43E 60 000 YR/ mm , KA o W5 i Ak 0L
I8 B BE R E R A 3 000 YR/ mm. 38 i Pr £k
AEFAT DI R W A AW B B s,
R AR S AR BE TL-F e vk 18 K, 3 3t 3% W] 36
A g B 18 0 T TR AR R RS PR T AR
K, B85 BOK = IR AR PR g
70 000r
60 000F
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40 0001
30 000+
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Fig.5 The effect of epoxy resin dosage on
the dynamic stability of the asphalt mixture
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Fig.4 Finite element model of the platform
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A P AR AR ML S AR AR A B R AR [
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Fig.5 First-order instability elevation
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Tab.1 Former steel trestle third-order stability facto
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Fig.6 Second-order instability elevation
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Mechanical Behavior Analysis of Steel Pipe Pile Construction Platform Under

the Coupling Action of the Typhon and Wave Loads

LI Sheng-li, HU Ya-nan, WANG Dong-wei

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

Abstract; The security issues of construction steel trestle and scaffold platforms for the cross channel bridge of

Yangjiang nuclear power under the coupling action of the typhon and wave loads are researched. The finite el-

ement model about construction steel trestle and scaffold platforms is built with ANSYS software and the me-

chanical behavior is calculated. The results show that the stability of the platform and the strength of the steel

pipe pile meet the requirements under three kinds of loading combinations. Under the combined effect of the

extreme wind and wave forces, the deformation of the platform is not too much, but the support of both sides of

the steel pipe pile is not enough and the stability is worse.

Key words: steel pipe pile; Beilei beam; typhoon; wave load; finite element
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Tab.1 Total emission Inventory of CO and PM,

at Xiaozhai intersection

" SR MR (g h )
(vel - h™") co PM, ;

8.00 -9:00 7 031 32 256 335
12:00 - 13.00 6 291 30 975 318
18:00 - 19.00 6 587 31 257 287
21:00 -22.00 5 866 28 943 241

x2 IMEF+FZXO(8:00-9:00)CO,
PM, HiiER=HE S
Tab.2 Spatial distribution of CO and PM,

inventory at Xiaozhai intersection (8:00 —9:00)

% B % B FHEE HREN/(g- b7
Hy  KE/m JEE/m co PM, |
1 104 5 434 6.875 2
2 94 12 2 621 23.759 7
3 104 5 735 8.896 2
4 94 12 2 508 11.822'5
5 470 15 4616 29.762 4
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Estimation for Vehicles Emissions of At-grade Intersections Based on Operating Mode

QIU Zhao-wen', ZHANG Guang-xin®, HAO Yan-zhao'

(1. School of Automobile, Chang’an University, Xi’ an 710064, China; 2. School of Automobile, Liaocheng Institute of Tech-
nology, Liaocheng 252000, China)

Abstract; In order to estimate vehicles inventory in high resolution at a microscopic scale region, the MOVES
model of US new version was introduced and the sensitivity of three traffic conditions parameters was analyzed.
Taking a typical signal intersection as research object, the operation modes reflecting vehicles running charac-
teristics in intersection were gained through field measurement and statistical analysis. In consideration of tim-
ing weight in the different directions, the PM, ; and CO inventories of typical intersection were calculated by
MOVES model. Lastly, the efficiency of compressed natural gas (CNG) in the reduction of PM, 5 and CO was
modeled when the buses conventional fuel was replaced by the alternative fuel (CNG). The results show that,
the traffic emission evaluation based on operating mode can better reflect the realistic vehicles’ operation na-
ture more, and calculate out more precise values. In the case study, the emission inventories of PM, 5 and CO
in the intersection region were reduced by 66% and 5% respectively after the bus fuel of CNG was put
into use.

Key words: traffic engineering; at-grade intersection; vehicles emissions estimation; operating model profile ;

MOVES model
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Study on Deformation Corresponding to Different Design Parameters of Excavation
Retaining Structure with Soil Nail and Pile Anchor

SONG Jian-xue', PANG Hong-fei’

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Taihong Construction Development Co.
Ltd. , Zhengzhou 450000, China)

Abstract: Based on practical project, the ABAQUS numerical analysis model is established. After the compa-
ring study on numerical analysis results and the field monitoring ones, the model and corresponding parameters
are verified. Then, virtual designs are carried out, with different heights of soil nail wall, pre-stress forces of
anchorage, and stiffness of pile. The adequate height of soil nail wall is no more than 6 m. It shows that the
pre-stress force of anchorage has little effect on deformation control. On the contrary, the stiffness of pile is vi-
tal for deformation control in this style of soil retaining structure.

Key words: soil and foundation engineering ;soil nailing; pile anchor;numerical simulation; combined support
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Study on Mechanical Characteristics of Port Road under the Vehicle Load

NIU Li-qiang

(Key Laboratory of Highway Construction and Maintenance Technology in Loess Region, Shanxi Transportation Research Institu-

te, Taiyuan 030006, China)

Abstract. Based on the field tests of port road under the vehicle load, a series of numerical simulation was
conducted using FLAC3D to analyze the deformation characteristics of port reclamation ground under the vehi-
cle load. The pavement is modelled by the elastic model and the ground is modelled by the M-C model. A de-
tailed analysis of the additional stress and vertical strain of ground is performed. Simulation results show that
the additional stress concentrates in shallow ground under the loading position and this phenomenon disappears
gradually along the depth. The vertical strain of silt soil is larger than the other soil and it decreases slightly a-
long the depth. Lastly, a series of parameters analysis was carried out, such as loading position, wheel pres-
sure and sand cushion thickness.

Key words: port; road; vehicle load; mechanical characteristics
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Preparation and Properties of Epoxy Asphalt Applied for Concrete Bridge Deck

CONG Pei-liang"? | LIU Jian-fei'?, ZHAO Zhi-qiang'">, CHEN Shuan-fa'"*

(1. School of Materials Science and Engineering, Chang’ an University, Xi’an 710064, China; 2. Engineering Research Center

of Transportation Materials of Ministry of Education, Chang’ an University, Xi’ an 710064, China)

Abstract. For the application of epoxy asphalt in concrete bridge deck materials, a kind of epoxy asphalt was
prepared to study and analyze the influence of resin content for the viscosity characteristics, high temperature
performance of epoxy asphalt binder, and the strength properties, high temperature stability, fatigue resistance
of epoxy asphalt mixture. The results shows that the application of epoxy can improve pavement performance and
mechanical properties of asphalt mixture ; when dosage of resin is increased, the process of curing reaction of ep-
oxy asphalt happens faster, high temperature performance and fatigue resistance are enhanced, stiffness modulus
is increased, creep rate is decreased, low temperature cracking resistance is reduced, asphalt mixture fatigue re-
sistance and high temperature stability are improved. Synthetically, 30% is the best resin content.

Key words: epoxy asphalt; bridge deck material; pavement performance; epoxy resin content;

mechanical property
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Tab.2 Zero sequence network parameters
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Research on Key Technology of Protective Relay Setting System Based on C#

YANG Hu-ping' , ZUO Shi-wei' , ZHONG Yao-xing”, CHEN Hao

(1. School of Information Engineering, Nanchang University, Nanchang 330031, China; 2. State Grid Ganxi Power Supply Com-

pany, Xinyu 338025, China)

Abstract. Protective relay setting calculation plays a very important role in the stability and security of power

system. The paper has developed a protective relay setting calculation software system based on C# language to

meet the requirements of versatility, scalability and maintainability, which improves the speed and accuracy of

the setting calculation. By using the modular architecture and database, the paper develops open setting prin-

ciples, proposes a super-pipelining low-blocking rate data access technology based on generic type, applies the

non-revisiting breadth first search algorithm to generate zero-sequence network diagram automatically and tests

the effectiveness of proposed algorithm on five-bus power system.

Key words: protective relay; setting calculation; generics; zero-sequence
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Position Tracking Control Design for IPMC Based on Sliding Mode Variable Structure

WANG Ai-hui, ZHANG Qiang, WANG Dong-yun, LIU Ping

(Department of Electronic and Information, Zhongyuan University of Technology, Zhengzhou 451191, China)

Abstract; To get better used for the IPMC in biomedical and robotic systems, the position that we expect must
be controlled precisely. Against strong nonlinear properties and model uncertainties, as a result, an IPMC arti-
ficial muscles position tracking control system based on sliding mode variable structure control and PI control
approach is proposed. First, the robust stability is achieved by sliding mode control, furthermore, sliding
mode variable structure control and PI control approach which are used to trace the position, finally, the pa-
rameters of tracking controller are designed by using neural network. The designed system not only can achieve
position tracking, but also guarantee stability in the presence of effect of uncertainties and external perturba-
tion, the effectiveness of the proposed method is confirmed by simulation results.

Key words: ITPMC; uncertainties; sliding mode variable structure; neural network; nonlinear position con-

trol; robust stability
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Fig.4 Effect of impact velocity on residual stress
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Numerical Simulating for Residual Compressive Stress of
Shot-peening Based on SPH Coupled FEM

WANG Li-ping, WANG Jian-ming, PEI Xin-chao, ZHAO Li-li

(School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract. Because FEM (finite element method) cannot simulate a mass of shots impinging the target, the

SPH ( smoothed particle hydrodynamics) coupled FEM modeling and simulating for shot peening is presented,

in which the shots are modeled by two types of SPH particles and the target is modeled by FEM and the two

parts interact through a contact algorithm. Combining with the random algorithm, the random model for shot

flow is established and the state equations for shot flow are deduced. The relationships between residual com-

pressive stress and peening velocity, peening time, and the residual compressive stress at typical positions are

analyzed. The results show that higher velocity can cause deeper residual compressive stress under target’ s

subsurface. After a certain period of shot-peening, the residual compressive has hardly changed, of which the

maximum residual compressive stress changes by less than 10% . The residual stress at the center of impinge-

ment

reaches the maximum.

Key words: residual stress of shot-peening; SPH; FEM; state equation for air; state equation for shots
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Tab.1 Air performance at different altitude

- R/ s (%19 =R VR Gy ¥/ KRAE/
B (kg*m™?®) (J+kg' K')(W-M-K"') (kg-m-s") (m* - s™h) (kg » kmol ") (N +m™)
LRG3 1.161 4 1 005.0 0.026 1 1.84E -5 1.0 28.966 101 325
3 000 m 0.819 7 1 005.0 0.026 1 1.84E -5 1.0 28.966 70 093
6 000 m 0.564 3 1 005.0 0.026 1 1.84E -5 28.966 47 160
10 000 m 0.3279 1 .005.0 0.026 1 1.84E -5 1.0 28.966 26 416
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Tab.2 Temperature calculation results of typical parts

- | 3 000 m 6 000 m 10 000 m
FEAH T, T T T T, T T, T
Omax 2max Omax 2max Omax 2max Omax 2max
[ERUN7 31.45 28.93 37.38 33.14 44.03 39.12 60.76 53.17
PCB #t 26.34 28.93 29.08 33.14 32.46 39.12 41.62 53.17

T8+ Ty » Do 2090 2 20 7 REASE Y P9 7 A 80 A 5 8 30 2



116 TR R A R (T AR )

2014 4

Temperature [C]

37.3782
H: 35.2563
33.1343
31.0124
28.8905
26.7658
24.6466

22.5246
20.4027

I e s BE Ak

.

HEFERL
(a) AME (Grille)
Temperature [C]
!: 29.0743
28.3749
27.6756
26.9762
26.2769

25:5775
24.8781

.: 24.1788
23.4794
(b) PCB#R X #% A i (X-maximum face of PCB)
2 BH300mBFEEEZE

Fig.2 Temperature contour based on

zero-equation model at 3 000 m
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plementation of a novel digital active EMI technique in

Heat Dissipation Analysis of Electronic Equipment in High Altitude Area

HUANG Yan-ping'?, CAO Guo-hua', WANG Shu-kun'

(1. School of Mechanical and Electric Engineering, Changchun University of Science and Technology, Changchun 130022, Chi-
na; 2. Department of Mechanical Engineering, Wuxi Institute of Arts & Technology, Wuxi 214206, China)

Abstract. Heat dissipation capacity of electronic equipment influences not only its stability, but the service
life of the components. Especially in the high-altitude area with thin air and low air pressure, heat dissipation
performance is more likely to deteriorate in closed chassis. In order to study heat dissipation problem of elec-
tronic equipment at the high altitude, based on the turbulence theory, cooling flow mathematical model of
chassis was established. By means of ICEPAK, an electronic thermal design specialized software, the heat dis-
sipation of different altitudes were simulated. The theory that two-equation turbulence model for cooling calcu-
lation in thin air area should be more accurate, was put forward and verified through the simulation. This will
provide a reference for the thermal design of electronic equipment in high altitude areas.

Key words: electronic equipment; high altitude cooling; ICEPAK; turbulence theory; two equation model
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Single-Layer Spherical Shell Configuration Design Based on CAGD

MA Yong-tao, LI Wei, CHEN Tian-yue

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

Abstract ;: Reticulated shell structure is characterized by simple configuration, the internal force distribution e-

venly, easy to manufacture and assembly, and so on. According to the principle of network shell configura-

tion,a method for single spherical shell configuration of network design was proposed based on CAGD, through

which the unnecessary rounding errors brought by conventional computational modeling process could be effec-

tively avoided and the complete symmetry of network shell modeling was achieved. Through the research of

240 body surface monolayer shells modeling, we analyzed the impact of rod length ratio with diameter and rota-

tion angle of pentagon on the rod length and eventually obtained the conditions of rod length uniformly.

Key words: spherical lattice shell;configuration design;rod length relation ;reticulated shell modeling
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The Design and Simulation for All-wheel Steering Vehicle with Three Axles

YUAN Lei', LIU Xi-xia', LIU Wei-ping'

(Department of Mechanical Engineering, Academy of Armored Force Engineering , Beijing 100072, China)

Abstract; Based on a certain chassis, an all-wheel steering system is designed by improving its steering sys-

tem which is drove by hydraulic power. A three-DOF mathematical model is built for the vehicle and an opti-

mal controller is designed for the steering system. The optimal controller is simulated through this model, com-

paring the side-slip angle, yaw rate, body roll angle and body roll angular velocity of the vehicle with the orig-

inal steering system. The results showed that all-wheel steering system can improve the maneuverability of ve-

hicle at low speed and maintain the stability of vehicle at high speed. The results laid a foundation for the de-

velopment of all-wheel steering controller.

Key words: three-axle vehicle; all-wheel steering system; mathematic model; optimal control
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The Research of Evaluation Model on the Comprehensive Competitiveness
of Logistics Park Based on AHP and TOPSIS

LI Yu-min, GUO Li-li, LIU Min-zhe

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

Abstract; The comprehensive competitiveness of a logistics park reflects its ability to survive and progress.

Taking into account several factors about a logistics park, such as the infrastructure, the operation manage-

ment, the regional transportation, the policy environment and the development of the hinterland economy, this

paper establishes evaluation index system of the comprehensive competitiveness. The proposed evaluation mod-

el use the AHP and TOPSIS. Finally, the empirical analysis is presented.

Key words: logistics park; comprehensive competitiveness; evaluation model; AHP; TOPSIS
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