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(1. College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China; 2. Changzhou Rail Transit Co. , Ltd. ,
Changzhou 213001 , China)

Abstract: Pre-grouting reinforcement was a common reinforcement pattern in subway construction. The grou—
ting model test equipment with an assembly of stable pressurization system, model box system and grouting sys—
tem was developed to study diffusion and distribution of the slurry in pre-grouting projects. Sodium EDTA titra—
tion method was improved to detect the cement content in cement soil. And this was combined with cutting
samples in the range of the grouting influence to develop a block titration method and implement a complete
grouting test. Results showed that the grouting model test equipment worked well, improved sodium EDTA ti—
tration method could detect the cement content in cement soil accurately, a visually clearer and more presenta—
ble distribution and diffusion range of slurry can be obtained by block titration method, a reasonable and feasi—
ble test method has been established to study the distribution of slurry for similar tests.

Key words: grouting; device development; improved sodium EDTA titration method; partition method; distri—

bution of grouting
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Tab.2 Comparison of axial stress and theoretical
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Tab.4 Stress value of each layer at 20%RTS and 70 °C
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. F1 HEERER
1 iitgﬁ'*ﬂ' *4 Tab.1 Properties of asphalt binders
ST FH SKTOMS T 15 O KGR 24 B4 26 . SR SR
WSR3 BIPE ] ACH3 R 1R £ — i
FLAG O U0 T A R T SPT R, gy (R S S R 0 T
Wi PEREFR bR A AR B L AN 3 1 FIE 2 PR, MY FEJE( 15 °C,5 ememin ') /em 48 42
TR RS R S AR FIAR A, fan % 3. 4 Wi/ C 276 288
-y EENEREL -0.682 —
AR LAV RH I D28 4 062 00 A U i o oia
KRS HORI T BT B ponamatse HoUEi/% 9.0 86,8
HRA B B H BN 4.5% , vt 25 B (163°C,5h)  FRE{@EE(15 C 2 9y
A0 3.95% Fll 4. 18% . 5 cm*min ') /em
%2 Itbﬂl*’l’ﬁﬁﬁa
Tab.2 Mixture gradation
R 16 13.2 9.5 4.75 2.36 1. 18 0.6 0.3 0.15 0. 075
mm mm mm mm mm mm mm mm mm mm
20 ERR 100 100 85 68 50 38 28 20 15 8
LT BR 100 90 68 38 24 15 10 7 5 4
10 R 100 95.6 72.7 40. 4 30 19.4 14.5 10.3 8.1 5.1
#3 AMHSTEERNERE
Tab.3 Dynamic modulus data of mixtures MPa
RAE — INEAAE /Hz
Fk 25 10 5 1 0.5 0.1
4.4 16 622 15 889 15 253 13 544 12 545 10 091
FmWiE 21. 1 10 549 8 961 7 581 5 726 5 003 3 381
VREE 37.8 3959 2 923 2 218 1419 1155 855
54. 4 1 098 836 633 494 397 287
4.4 18 811 18 284 17 221 15 704 14 333 12 382
B 21. 1 12 596 10 719 9 487 7563 6 266 4 800
PiERSR  37.8 5250 3841 2619 1371 1037 715
54. 4 958 776 605 400 336 280
F4 FMHTRESHRMBELLA
Tab.4 Phase angle data of mixtures (®)
RERAR  EHE/C 25 10 Tﬁﬁl%/ . 1 0.5 0.1
4.4 13.6 15.3 17.2 20.5 22.3 25.2
IR 21.1 27.6 29.0 30.7 32.3 33.7 35.1
BE R 37.8 35.7 37.7 37.2 34.1 33.1 31.2
54.4 36.6 34.3 32.4 30.3 28.9 26.2
4.4 10. 1 11.7 13.1 15.2 16. 8 18. 8
g 21.1 21.1 23.0 24.3 26.5 27.9 30.7
Wi R R 37.8 31.6 32.7 35.0 33.4 32.2 30.0
54. 4 36.7 34.4 31.8 20.8 27.8 25.7

DI#E 513 2] $100 mm x H 110 mm (¥R £ 2R
SPT %245, 75 50 ~ 150 we T AR (IR ) K- 3EAT
TESZ % 2 BB W FE 2 ok 4.4.21.1.37. 8,
54.4 °C; fF 3 Z 4 5 4 0.1.0.5.1.5. 10

2 RmAE

KM Troxler 4140 7Y Jig % e 55 A%, B &Y
$150 mm x H 150 mm [1) A B4, 748 B A
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SR A A3 3 ph 2 g R AR Heite e EZ0A R
lg( 1g\E* ) = 5+ sk W /C AE, /] lg[a(T) ]
P 4.4 216 631 2.314
.. ,%m ) ) . (5) T 21.1 0 0
L+ Dmidn () AR 37.8 230 132 -2.194
ZHPE N 21,1 °C AR AT B sh A R i 54.4 221 054 ~3.989
$edft R Origin % £t Sigmoidal 5 4 3 17 431 4.4 208 657 2.228
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— - . % WE RS . -2.
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Tab.6 Fitting parameters of dynamic modulus master curve
RS a B y 8 R
H T IR S B 4.322 05 2.071 60 -1.109 36 -0.53270 0.994 70
R R TR AR 4.374 54 2. 180 26 -1.156 43 -0. 620 96 0. 998 65
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Analysis of Dynamic Response Master Curve of
Carbon Black Modified Asphalt Mixture

LI Peilong', MA Songsong', LI Jiange', ZHANG Dongyang' "

(1. Key Laboratory of Road Structure & Material Ministry of Transport, Chang’an University, Xi‘an 710064, China; 2. Guang—
dong Province Communications Planning & Design Institute Co. , Lid, Guangzhou, 510507, China)

Abstract: In order to analyze the dynamic response of carbon black modified asphalt mixture ( CBMAM) , the sim—
ple performance test ( SPT) was conducted on CBMAM and base asphalt mixture under the different test conditions
of test temperature and loading frequency. The change law of dynamic modulus and phase angle for the two mixtures
was analyzed. Using the Sigmoidal model, the shift factor of dynamic modulus and model parameters were gained
according to the data. The master curves of dynamic modulus and phase angle of asphalt mixture are obtained and
analyzed comparatively. The results indicated that the activation energy AE, and the absolute value of shift factor
lg [(7) ] of CBMAM were smaller than those of base asphalt mixture respectively at the temperatures lower than the
reference temperature, while they were contrary at the temperatures higher than the reference temperature. The
master curve of dynamic modulus went up like "S" curve continuously with an increase in loading frequency. Phase
angles of asphalt mixtures go up firstly and then droped with the increase in frequency. But the master curves of
phase angle were not as smooth as those of dynamic modulus especially at high temperatures. The dynamic modulus
master curve and shift factor could reflect the effect of loading frequency and temperature on the visco-elastic re—
sponse of CBMAM. The dynamic modulus of CBMAM was bigger at temperatures lower than 37.8 °C, which has
better resistance to deformation. When the temperature increaseed higher than 37.8 °C, there was no significant
difference in the dynamic response of the two mixtures, the modification effect of carbon black for asphalt mixture
was no very significant under the conditions of low frequency and high temperature.

Key words: road engineering; carbon black modified asphalt mixture; Simple Performance Test( SPT) ; dy-

namic modulus; phase angle
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Fig.8 The frame displacement contours of three conditions without optimization
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Fig.9 The frame stress contours of three conditions without optimization
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Fig. 14 The frame stress contours of three conditions after optimization
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The Design of FSAE Formula Frame with Light Weight

YUAN Shouli, LIN Jiahui

( School of Automotive Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The safety margin of FSAE( formula student automobile equation) racing car should be large. To
meet the requirements of strength and stiffness, fully tap the potential for lightweight frame, This paper opti—
mizeed topology design and section size of car frame in the SIMP method with the finite element analysis soft—
ware. Considering the mesh of model remains unchanged and simulating three track actual conditions by the
size of optimization method, we change the model parameter values, and the corresponding maximum deforma—
tion of car’s frame decreases by 7% , 7.5% , 14.7% respectively under the certain strength and stiffness of
car’s frame. When the maximum stress was less than 200 MPa ,the quality of the frame was reduced by 32% .

Finally, Through the modal analysis and test, optimization design of the frame could effectively avoid the cou—
pling effect and external excitation, the eight around the ring test time could be reduced by 3% . The racing
car frame achieveed the purpose of light weight.

Key words: formula car; structural design; finite element analysis; lightweight; modal calculation
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Tab.1 Thermal properties of graphene oxide nanofluids

K,/ / c,/ w,/
1% (Wem™e U (kg e (kgem !
-1 (kg'm™) -1 -1
K™) K™) s7)
0 0. 623 972.9 4.208 3.523x107*
1 0. 642 985.6 4.132 3.611x107*
2 0. 661 998. 2 4. 058 3.699 x 10 ~*
5 0.721 1 036.2 3. 847 3.963 x10~*
7 0.763 1061.6 3.715 4.139 x10°*
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Fig.1 The change for nanofluids” thermal properties

with the volume fraction of GO
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Tab.2 Boundary thickness table

X 45 JEJE /mm DX 33 JEJE /mm
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B4 18.0 AT £ 7.0
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6 774.8 731
7 723.1 731
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Study on the Influence of Graphene Oxide-Water and Glycol Nanofluids on Heat

Transfer of Hydrogen Engine

LUO Yaping, QIU Zhaowen

(' School of Automobile, Chang”an University, Xi“an 710064, China)

Abstract: The graphene oxide ( GO) was has high thermal conductivity was mixed with water and glycol to

form and the influence of the nanofluids on the heat dissipation of hydrogen internal combustion engine was

studied. By comparative analysis of the change regularity for nanofluids” thermal properties with the volume

fraction of GO, while mesh generation and 3D numerical simulation for the cooling water jacket of hydrogen

engine based on AVL Fire software, the information of velocity distribution, heat flux change and pressure loss

could be obtained when coolant was GO-water and glycol nanofluids which the volume fraction of ethylene gly—

col was 10% , the volume fraction of graphene oxide were 0, 1% , 2% and 5% . The results showed that the

heat flux gradually increases and heat transfer capability evidently enhanced while the concentration of nanop—

articles increased, however it was caused total pressure increased between inlet and outlet in the cooling jacket

and power loss of water pump also increased.

Key words: graphene oxide; nanofluid; hydrogen engine; numerical simulation; heat dissipating capability
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Study on Immobilization of Lipase with Fe,O, Magnetic Chitosan Microspheres

HAN Xiuli'?, GU Pengju', FANG Shuqi'*, CHEN Junying'*

(1. School of Chemical And Energy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Biomass Refining Tech—
nology and Equipment Engineering Laboratory of Henan Province Zhengzhou 450001, China)

Abstract: In order to increase the utilization rate of lipase, the immobilization of lipase by azidation magnetic
chitosan was investigated. The magnetic chitosan microspheres with particle size of 40 ~60 wm were prepared
by suspension crosslinking method. The microspheres were modified by grafting and azide. Response surface
methodology was used to investigate the effect of reaction conditions on the immobilized enzyme, and the opti—
mum conditions for lipase immobilization were concentration of enzyme 4 mg/mlL, reaction time 8.4 h, reac—
tion temperature 39. 3 C and the pH 7. 0. In the optimum conditions, the immobilized enzyme amount of mag—
netic chitosan microsheres was 64.4 mg/g, with the actual value showing a good fit to the predicted value.

The results suggested that this method could be used to immobilized lipase.

Key words: magnetic chitosan microsphere; azidation; lipase
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Study on Stress of Overhead Steel Core Aluminum Wire Strand Considering the
Effect of Temperature Field

ZHANG Meng, ZHANG Yuying, ZHAO Guifeng, XIAO Yu

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

Abstract: An accurate understanding of the stress distribution of each layer of ACSR in the temperature field
can provide theoretical basis for the safety design and fatigue analysis of overhead conductors. Based on the
properties of ACSR materials and its collaborative deformation characteristics, the relationship between stress
and temperature of wire strands is studied by theoretical analysis and finite element simulation. And the effects
of average temperature and radial temperature difference on the stress of outermost aluminum strands were ana—
lyzed. The results showed that when the radial temperature difference was not considered, the stress of alumi-
num strand decreased with the increase of temperature. While the stress of steel core increases with the in—
crease of temperature; when the radial temperature difference was considered, the outer aluminum strand
stress increased with the increase of temperature difference, and steel core aluminum strand internal stress de—
creased with the increase of temperature difference. When the temperature reached 20°C, the outer layer of
aluminum stress increased about 49% .

Key words: steel core aluminum wire; finite element; temperature field; radial temperature difference; lay—

ered stress
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Effect of ZVI on Microbial Oxidation of As" in Up-flow Fixed Bed

WAN Junfeng, CAI Lifang, ZHANG Yucong, WANG Yan

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

Abstract: The possible effects of microbial oxidation and removal of As™ in the presence of zero valent iron
( ZVI) were studied. Quartz sand and that loaded with ZVI were filled into two up-flow fixed-bed reactors ( R1
and R2) as support materials and microorganisms were inoculated and domesticated. The regularity of microbi—
al oxidation of As™ was studied with varied hydraulic retention time #,;. The results showed that we could get
the highest capacity of microbial oxidation at the bottom of the reactors. At higher #,;, almost 100% of As"
was oxidized in R1 and R2. When t,; was changed to 0. 67 h, R2 exhibited higher oxidation performance than
R1. The presence of ZVI was more favorable for microbial oxidation of As™.

Key words: groundwater; arsenite; microbial oxidation; zero valent iron; hydraulic retention time
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WU D23 K246 3 kW /kg LI O i pL
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Fig.1 The model of drive motor shell

1.2 REKFEEE K Mg bR

AR LRI S 5, e S AV B TE (AL
Fe = YERERS A& 2 R, T 2(a) S BB TE A )
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NS 7, R R A A 34T 5 A Ak PR
ffAe o 1 omm. S BEARODN T RCA, ML 58 K AR AR
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2('b) A 1) 22 WR T 45 K, HL 7 P B T8 Y
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HEFER L. WK DA K AN AN

12 mm.

(a) A2 B4
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Fig.2 The model of motor shell with flow channel
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FE 2 R B0 B 1 189 n 4 3 BT SR B, T
I, 28I 255 7% 18 e REREAT B TSI AR A 2
N RUBE JH 17) “Z7 5T S5 R HL e R, I A
JEHCN 12 902 737, Ji [ 2 WE g 45 R L 7 A 1 A
KB ICHCh 10 821 635.
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q = X’ (1)

Arfe PO HHLR TN, W A BRI, m?,
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Tab.1 Grid-independence results

Lt %kﬁfﬁﬁ#/ o i 78 tHD{éévkz%/ Wﬁ%ﬁ?fﬁfs‘z/ nﬁtljDP:ft%/
22 10 117 462 85. 84 98.47 18 612. 14
JA W “Z7F A 20 12 902 737 84. 69 99. 30 18 420. 81
18 14 012 731 84. 65 99.34 18 411.79
22 7 871 329 85.12 109. 28 3 543.21
J 1) 22 WEiE 4 20 10 821 635 84.75 111.16 3 481. 16
18 12 184 359 84.71 111. 14 3 478.87

C, JKIEEAA KT/ (kg K) 5 Ar W HK
H PR ZE L °C L IX HLEL 20 °C.

AR BT A EIK 4 9. 6 L/min, A&
WFFTE 10 L/min.

N T IR BB v KRICR, A v KK R
BPARZE A it , W R AL AR R RES 1 L /WS
HOT KON AL Re >2 3201

&:%?, (3)
X U NIRRT ,m/s; p IRAREE, kg/m’; d
NEERUK I EAR A TR AEE , AR R A B A
A2m; R EPERE FKEh IR, 107 Pass.

J%H] NIST REFPROP # {1 ] £13 2K A 65 C 4%
fEr I Z Mk 2 o, 3K 008 H 2
12 mm (R D009 2 DA i it I A Il 5 3 3
0. 085 m/s. bRtk ke BRIl A 18 FH A S A i
UL ) e (RIS AT 2 2 2 BRI R A T SR A

%2 JK7E 65 CRIEHIMIESE

Tab.2 Physical properties of water at 65 °C

W EBEp/ th#vE C,/ B JIFE 0/
« (kgem™)  (kJekg™'+K"') (10 *Pass)
65 980. 5 4.187 3 0.4329

HE F Ik
=4 4
v A > ( )

e g ARG R, m’ /s; A g3k AR AR, m’.

HE 18 4R 1 3 A, JE AR T A HAR
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HEITELE S 65 °C5 H 1 2 s g H 1 4% A, A
UL FE AT B WL 5T 5 AP T2 0] AR e, 7
TR ML N BE [ 5 il 2 AN B I 100 °C.
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Fig.3 Temperature distribution of cooling water

in the channels of the motor shell
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Fig.5 Pressure distribution in the channels of

the motor shell
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Fig.6 Pressure difference between inlet and
outlet Vs the inlet flow
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St Wang 25 0% 000 90 0 %032 4T I B J5 A % £
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1 #R57E%

1.1 R0 K RIEFAIK R

WREK A LK, B8 BV AE AR N 1)
B LE 2 100 1. 04 T s AL BRI, BCAK RN T B2
fom. HAREC 7 A BT K s 0.33 ~ 1.32 ¢
CH,COONa *3H,0,0.17 g NH,Cl,0.02 ~0.04 ¢
KH,PO,, 0.38 g NaHCO,,0.04 g CaCl, *2H,0,
0.08 g MgSO, F10.3 mL 23" . 3= /K 5 4>
R PEWZR 1 Fros.

F1 EKKER
Tab.1 Water quality of wastewater

i
KB COD BOD, NH,*-N PO,’” P (CaCO;
78]
g/
/&‘ZEI 163 ~654 105 ~420 43.7 4.3~8.6 400
(mgeL™)

L2 RBEERAE

SBR 250 2 1 4 B BE o F 3051y D £
RATCEERL 12 LA 3K (3 L, K e
) BT VAR T 4L 1K B

EZB N 2 BE(1983—) , 5, BETTIG IRV MR AR 1, 3 28 A 7K i S8 BR B BRI 9T, E-mail:

pengzhaoxul983@ 163. com.
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T LU oK 2% 58 PR 2 AR B e e A2 1R AR 4k, BAR
AW 2, Hvp BOD; %75 5 d B4 & H
SBR1.SBR2 Fl1 SBR3 KM 57 [ )3 i 8] ) 52 Wi s F

SBR3.SBR4.SBR5.SBR1.SBR6.SBR7 7 Ml W 5%
PO,* ™ Py P 5 A VAR i I BT L £ 5
). AP YRIR I RIS B KA BE (A0 1)
B33 7 A8 b BEAT YUK, 52k B R I T
AR L AR B 7E (21 £ 1) °C.

#2 ARRAEMEMETAR

Tab.2 Operation model under different experimental stages

7 iﬁﬂ(}ﬂ:f fk] / ﬁf%&ﬁi fk] / iﬁiﬁiﬁ Ii] / i’%ﬂ(fllﬁ Ii] / l‘ﬂﬁlﬂlﬂ‘ Ii] / BODS,/I PO, P E‘J_‘;ﬂ?iﬁ/ B
(mgeL™) (mg-L™")
SBR1 0.5 3.5 1.0 0.5 0.5 210 4.3 48.8
SBR2 0.5 3.0 1.0 0.5 1.0 210 4.3 48.8
SBR3 0.5 2.5 1.0 0.5 1.5 210 4.3 48.8
SBR4 0.5 2.5 1.0 0.5 1.5 420 4.3 96. 6
SBR5 0.5 2.5 1.0 0.5 1.5 105 4.3 24. 4
SBR6 0.5 3.5 1.0 0.5 0.5 210 6.4 32.8
SBR7 0.5 3.5 1.0 0.5 0.5 210 8.6 24.4

1.3 #ila e

COD. NH, *-N. NO, " -N. NO, " -N. PO,*” P,
SV.SVI Fil MLSS %534 5% JH] 5 b ol Ty il 27
DO( i 428) pH {H F1 ORP ( 42 AL & 5 i A7) H
WTW 3401 ¥ AL S A I PHB SR H]AUAH 3
v, ELARHEAE G AR W Wang 25 A28 10 7 v 1
YIHRH OLYMPUS BXS1 #4577 B A B 2.

2 #R5We

2.1 [RzFE) XS BRLR 47 A B B9 &2 M

TSCAR S IS ) 3 5 e i M Y T A A )
RS, T AR Al Bt L 3 5 52 o) B A AR Tl 1 QU e
2, PRICAHIE UAN 5 5% 2 Bk LU Oy 48. 8 I s W2 i
B 5F 2 480 B B35 ) 5 W)L 7E 1 7K K SBRI . SBR2.
SBR3 1 1) il ¥k FE 43 Wi ok 13.81. 14. 88, 15.97
mg /L; 7 15 K B, SBR1. SBR2. SBR3 H fifff ¢ i
435K 2.56.0.37.0. 57 mg/L, FL.I& @5 2E g bt %
S ) g/~ T s A 4 9 (P 1 i) - 2 A
Ve ANA] 3 41 K N A ) SRT 43 51 4 10. 00
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£ R BRI R,

AR PR S AT  AE B ) 9138 R
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COD [y P i 3R A3 e ™ L LU AIE JBUR% 1) 24T
T AMERE K B B I JE 8w , PAOs Wt 418 &
B¢ PHB [ 3 R A1 2 P B A 80wt 1k 7K K 9] SBRI
SBR2.SBR3 1 ~F 4 4F 7 MLVSS 1 7 47 7. 88.
9.51.10. 16 mg ] PHB.
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Fig.1 Impacts of reaction time on single-stage aerobic

phosphorus removal process
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Fig.2 Impacts of C to P ratio on single-stage aerobic
phosphorus removal process (phosphorus

concentration constant)
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Impacts of Reaction Time and C to P Ratio on Single Aerobic Phosphorus Removal System

PENG-~ZHAO Xu, HAN Wei, PENG Zhiyuan, LEI Zhichao, CHEN Gan

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

Abstract: In order to investigate the impact factors of single aerobic phosphorus removal process, sequencing
batch reactor ( SBR) was applied. Through altering reaction time and influent C/P, variations of PO,”” P
concentration, poly-{3-hydroxybutyrate ( PHB) , parameters such as DO and ORP were investigated. The
results showed that, when DO was below 0.6 mg*L™", stable biological phosphorus removal was existed in
single aerobic system. The sludge PHB content at the end of feeding period was in proportion to the released
phosphorus content, and decrease reaction time properly was helpful to enhance the phosphorus removal
effect. The relation between C to P ratio and phosphorus removal was complex, when PO,”” P concentration
was constant, increase C to P ratio could enhance the processes of phosphorus release and uptake significant—
ly; when carbon source concentration was constant, the effect of increase C to P ratio was limited. The varia—
tion tendency of ORP could distinctly indicate the phosphorus removal progress, when ORP was below
- 150 mV, significantly phosphorus release would happen. Under low DO condition, the micro-anaerobic en—
vironment caused by mass transfer resistance was the key reason for the take place of single biological phos—
phorus removal.

Key words: biological phosphorus removal; single aerobic; carbon to phosphorus ratio; low dissolved oxygen;

ORP
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An Accident Prewarning Method of Oil Drilling Based on Hidden Markov Model

ZHU Xiaodong' , YUAN Kunjie' , WANG Yanling’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Information Engineering,
Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to predict the accidents of oil drilling process in real time and accurately, an early warning

method based on the Continuous Hidden Markov Model( CHMM) was constructed. The patameters of average

vaule in long-time and short-time were utilized to construct the characteristic variables which could reflect the

changing trend of the original parameters. The CHMM model was established based on the characteristic varia—

bles and was trained by the historical data. Then the matching probability was calculated by the forward algo—

rithm and the threshold of the warning system was determined by the statistical method. For each kind of drill-

ing faults, the strategy for judging the warning results based on multiple parameters was designed. The results

of experiment proved that the CHMM warning model could predict the drilling accidents more promptly and ef—

fectively.

Key words: Hidden Markov Model; trends characteristic; drilling accidents; prewarning system
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Stochastic Small Signal Stability of Single Machine Infinite Bus Power Systems

Based on Matrix Eigenvalue Analysis

ZHANG Zhen, LIU Yanhong

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

Abstract: The stochastic small signal stability of single machine infinite bus power systems was investigated

with consideration of the relationship between the system parameters and the stochastic disturbance in this pa—

per. Firstly, according to the three different characteristics of the eigenvalues of the system coefficient matrix,

the mean stability and mean square stability were discussed. It was shown that if the power system was asymp—

totically stable under no stochastic disturbance, Its mean stable and mean were square stable under small sto—

chastic disturbance. The function of the bound of mean and mean square value with respect to the variance and

random perturbation relation between stochastic intensity and system parameters was given. Finally, the power

system was simulated under different stochastic intensity and the correctness of the proposed results was veri—

fied.
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A Stable Robust Control for Wheeled Robotic System Based
on DRNN Network and H_ Methods

PENG Jinzhu, BIAN Yingnan, ZHOU Shuliang

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

Abstract: In order to solve the modeling errors and external disturbances in the system, a stable robust hybrid
tracking control scheme for wheeled robotic system with nonholonomic constraint was proposed. The hybrid
control scheme combined DRNN neural network with nonlinear H_, method. DRNN neural network was em-—
ployed to approximate the system uncertainty terms, and H_ control was utilized to achieve a desired robust
tracking performance. Based on Lyapunov stability theory, the tracking errors of the closeddoop system were
bounded. In addition, a specified H,, tracking performance was obtained by the proposed robust hybrid control
even though the disturbances were merely integral bounded. Finally, the proposed control scheme was com—
pared with the computed torque control for nonholonomic mobile robotic system under the uncertainties and ex—
ternal disturbances. Simulation experiments showed that the proposed control strategy was effective.

Key words: DRNN neural network; computed torque control; H_ control; uncertainty; Lyapunov stability

(43 45 70)

Comparative Study on Cooling Channel for Electric Vehicle
Drive Motor Based on CFD

SHEN Chao', YU Peng', YANG Jianzhong', ZHANG Dongwei’, WEI Xinli®

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Chemical Engineering and Ener—
gy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on the cooling characteristics of the electric vehicle drive motor, a novel cooling structure the
circumferential multi spiral structure, was proposed. The three dimensional numerical model of fluid flow and
heat transfer in the shell was established. The flow field and temperature field of different water cooling
schemes were calculated based on CFD technology. The numerical results showed that the temperature uni—
formity and cooling performance of Circumferential "Z" structure is better than the circumferential multi spiral
structure; and the circumferential "Z" structure was suitable for the cooling of 135 kW electric vehicle drive
motor under the condition of inlet water temperature was 65 °C, with the optimal water flow rate 9. 8 L/min.
However, the circumferential multi spiral structure could be used for higher power density of the motor cooling
for the better performance of pressure resistance. The research provided a theoretical basis for cooling design
and optimization of the small size and high power density motor.

Key words: motor cooling; CFD; numerical simulation
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Study on Single Trial Detection of Readiness Potentials

LU Peng, NIU Xin, LIU Sujie, HU Yuxia, HU Hanghang

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

Abstract: Aiming at locating the starting time of autonomous motion, the EMG signal before the volunteers”
autonomous motion was taken as the research object. The EMG activation trigger point was selected as the
starting time of autonomous motion, and then the effective time segment was determined. The frequency sec—
tion of the motion preparation potential was difficult to be determined, the effective frequency band was deter—
mined by the method of combining the wavelet packet transform and the power spectrum analysis. The energy,
mean and variance of the extracted signal were characterized by the support vector machine ( SVM) for single
detection of RP. The experimental results showed that: in the process of self motion of single detection RP, 15
subjects in 9 experiment the highest detection rate was 77. 5% ~91.3% ; each participant of the 9 groups the
average detection rate was 68. 2% ~91.2% . The results of this paper could be useful to the application of mo—
tion preparation potential in asynchronous BCI system.

Key words: EEG; EMG; movement readiness potentials; WPD; power spectrum analysis; SVM
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An Adaptive Quality Improved Algorithm in Low Dose CT Images
JIANG Huiqin', XU Yufeng', MA Ling', YANG Xiaopeng’, TOSHIYA Nakaguchi’

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of Equipment of The
First Affiliated, Hospital of Zhengzhou University, Zhengzhou 450052, China; 3. Center for Frontier Medical Engineering, Chiba
University, Chiba, Japan)

Abstract: The low-dose CT ( LDCT) scanning is an effective way to reduce the X—ray radiation dose. However,
quantum noise caused by the reduction of radiation dose leads to degradation of image quality. We proposed a
quality improvement algorithm of low-dose CT images based on the shearlet transformation. Firstly, LDCT image
was transformed using the Anscombe transform, and the quantum noise was transformed into noise which approx—
imately obeyed Gaussian distribution. Secondly, the transformed image is decomposed into lowrequency coeffi—
cient sub-bands and multi-directional highHrequency coefficient sub-bands based on shearlet transform. Then,
for high—frequency coefficient sub-bands of the low signal noise ratio, a noise variance estimation method based
on the residual autocorrelation power ( RAP) was proposed, which was combined with Bayesian maximum poste—
rior probability method to obtain the more accurate non-noise highHrequency coefficients. Finally, the recon—
structed image was obtained using the shearlet inverse transform and anscombe inverse transform. A series of ex—
perimental results of quantitative evaluation and visual effects showed that the proposed algorithm outperformed
the de-noising method based on wavelet domain. The quality of the reconstructed image, compared with the de—
noising algorithm based on wavelet domain, the Peak Signal Noise Ratio ( PSNR) was increased averagely by
52.2% , and the Mean Structure Similarity ( MSSIM) was increased by 34.9%.

Key words: low dose CT; shearlet transform; quantum noise; bayesian estimation; noise variance
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The Method of Degradation Feature Extraction of Rolling Bearing Based on
MEMD and Multivariate Multiscale Entropy

LI Lingjun,JIN Bing,MA Yanli, HAN Jie, HAO Wangsheng

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

Abstract: The method of extracting degradation features was proposed based on MEMD and MMSE to solve
the fault signals of roller bearing and degradation condition, which was characteristic of non-stationarity and
hard to recognize. The character of MEMD was adopted to catch different scales of signals effectively during
the process of multiscalization, which made complexity of different degradation condition distinguished better
than other methods. Firstly, multichannel signals corresponding to various degradation condition of roller bear—
ing were decomposed adaptively using MEMD; then, the reconstructed signals by multiscale IMF was dealt
with MSE analysis. The results showed that the proposed method could efficiently evaluate the degradation
trend of roller bearing by analyzing the experimental signals.

Key words: MEMD; MMSE; multiscalization; roller bearing; degradation trend
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Modified Function Projective Synchronization of Uncertain Complex Dynamical
Networks with Time-varying Coupling Delay

FANG Jie, DU Haiming, LIU Na

( College of Electric and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: This paper investigated the modified function projective synchronization of complex dynamical net—
works with uncertain parameters, external disturbance and time-varying coupling delay. Based on Lyapunov
stability theory and some inequality techniques, the adaptive robust controller was designed, by which the
drive and response systems could realize synchronize to a desired scaling function matrix and estimate the un—
known parameters. The feedback control gains were determined by adaptive updated laws. The controller could
overcome the effects of the external disturbances and time-varying coupling delay effectively. Numerical simu—
lations illustrated the effectiveness of the proposed method.

Key words: complex dynamical networks; chaotic system; modified function projective synchronization; time—

varying coupling delay; adaptive control
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curve over emergency braking
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Fig.3 Temperature distribution of brake drum

after emergency braking
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Fig.5 Stress distribution of brake drum after

emergency braking
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velocity change diagram over repetitive braking
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Fig.9 Temperature distribution of brake drum after

continuous braking
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Thermo-mechanical Coupling Analysis of Automotive Drum Brake
under Multiple Braking Conditions

ZHANG Sanchuan, GUO Xiangli, TIAN Jinkun

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

Abstract: Drum brake is the core component to ensure safety of commercial vehicles. In order to solve the
problem of dynamic performance in braking process, the coupling effect of braking force and friction heat on
the brake drum under the braking conditions of emergency, repetitive and continuous braking was studied u-
sing ANSYS simulation method. The results showed that it was prone to appear high temperature flash point on
the inner surface of the brake drum under the emergency braking condition. In the repetitive braking condi-
tion, the temperature and the stress of the brake drum were relatively large, which would cause decrease of the
brake performance and crack generation. And in the continuous braking condition, the high temperature would
cause the equivalent stress to increase, and it was possible to appear the heat fade.

Key words: drum brake; thermo mechanical coupling; simulation analysis; high temperature flash point; heat fade
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