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Tab.1 Mesoscopic parameters in numerical test

v it R 0 e
Ry BPER S /mmt Bk /mm KR MR, BORRAS  BUEE, o PO
P A 7w/ %
GPa MPa MPa
s e 11 100 x 100 x 100 5~25 0.58 20 3.03 1.05 60 30
ARk 112 100 x 100 x 100 5~40 0. 46 22 3.5 1.75 60 30
ARk 212 150 x 150 x 150 5 ~40 0. 46 22 3.5 1.75 60 30
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Tab.2 Comparison of numerical simulation results and experimental results of concrete strength under uniaxial loading
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Tab.3 The change trend of nominal elastic modulus

under uniaxial loading

Rtz sphsade X s M
mm i /GPa iR i /GPa i3
50 29. 833 — 30. 140 —
60 29. 145 -0.024  28.918  -0.042
70 28.918 -0.008  29.145 0. 008
80 29. 174 0.009  29.174 0. 001
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Fig.2 The variation trend of the nominal elastic

modulus with the increase of the dimension
S 2RO/ T 0,05 AT UL 3 Y S R
TE RS ANEE (50 mm, 29 5 K B RLAZ 19 2.5
185 B & A HE 32 1 OO B Rl AL 30 1 5
[FIRE, i35 3 44 SO B T 72 Al 1 s 3
LA 76 R SF g 50 mm B 3fCPE AR B TR
el N AT ST DU DN e dlE o SN = g S T
2.5 fEmE, C il R T o MR B B AUR IR ORI
A5 30k R AT AR G B T A AR S
T b /MR RG5O mme (9 57544 3
S 3 i L K Ry 50,6070 .80 100,125
150,175,200 mm {57 75 Mt iE . 10 S 70 290 0L 45
K 78 T AN AL 3 i 75 . 6 2% 6 AR e Jon -2 Bl 37 fof p
A3 0 P A e 0 7 8, DU [ 7 2 T 0 T R TR
SR ST IR B o AR R
3.3 HFRiT

(1) B A B RUIE 0BT O 1 20 B BE LA
SBCASE X Pl R R ) 2 W, ) A R AR A T
A28 4 RO SO 50,80, 100 mm Y BifE AL 3 14
3R 4 A, IR R BEAL Bk B S i T



U, 4 - A SR AR TR R O R AR R A RS BT S 15

B3 RBELIHEEAHABANLERETEER
(200 mm x200 mm x 200 mm)
Fig.3 Schematic diagram of typical meso structure

of concrete calculation samples (200 mm x200 mm x200 mm)
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Fig.4 Random error analysis of samples under uniaxial

tensile loading
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Fig.5 Random error analysis of samples under uniaxial
compressive loading
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Fig.6 Calculation results of concrete strength under

uniaxial loading
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Tab.4 The summary table of concrete representative body’ s size
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Effect of EGR on the Performance in Dimethyl Ether Fueled HCCI Engine

HUANG Jinyao', YAN Shilun', CHEN Zhaoyang'

(1. School of Automobile, Chang’ an University, Xi’ an 710064, China; 2. School of Energy and Power Engineering, Xi’ an
Jiaotong University, Xi’an 710049, China)

Abstract. Combustion performance of DME fueled homogeneous charge compression ignition ( HCCI) engine
under different exhaust gas recirculation ( EGR) rate and different coefficient of excess air (A ) was studied
numerically by using the software CHEMKIN. Influences of EGR and N on the combustion performance of
DME HCCI engine were analyzed. The result showed that at a specific A, the pressure, temperature and the
heat release rate decreased with the increase of EGR rate and the high temperature reaction was delayed. With
a specific EGR rate, the pressure, temperature and the heat released rate in cylinder decreased with the in-
crease of A. And the low temperature reaction advanced while the high temperature reaction delayed. It could
be recognized that the ignition time of HCCI engine could be controlled by changing the EGR rate or A.

Key words: dimethyl ether; EGR; HCCI; combustion performance; numerical simulation
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Quantitative Study on the Representative Volume Element Size

of Concrete Strength under Uniaxial Loading

WANG Juan', WANG Huijuan’, XU Yaoqun', WU Xiaopeng'

(1. School of Water Conservancy and Environment Zhengzhou University, Zhengzhou 450001, China; 2. Xinlian College of
Henan Normal University, Zhengzhou 45000, China)

Abstract; Based on meso-numerical simulation technology, a new method was developed for the determination
of the RVE (representative volume element) size of concrete. The uniaxial tensile and compressive strength of
concrete specimens with various RVE size were calculated by means of the interfacial spring element model.
Then the RVE size was determined quantitatively by analyzing the discreteness of concrete strength and the in-
crease trend of concrete strength. Results showed that the RVE size for concrete uniaxial tensile and compres-
sive strength were 5 times and 6. 5 times of maximum aggregate diameter of concrete respectively, which were
close to the RVE sizes for concrete micro-structure. This study could enrich the numerical methods for strength
analysis of concrete and lay a foundation for multi-scale analysis of concrete.

Key words: concrete; representative volume element; strength; meso-scale; quantitative study



