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Numerical Simulation of Shock Wave Characteristics in Micro Shock Tubes
ZHANG Guang' . CUI Bao-ling', JIN Ying-zi', KIM Heuy-dong”*
(1. The Zhejiang Provincial Key Laboratory of Fluid Transmission Technology
Research, Zhejiang Sci-Tech University, Hangzhou 310018, China; 2. Department of
Mechanical Engineering, Andong National University, Andong 760749, Republic of Korea)

Abstract: Numerical simulation was applied to study internal flow of micro shock tube in order to
study unsteady flow and shock wave motion characteristics in micro shock tube. Contrastive analysis was
conducted for effects of different diaphragm pressure ratio (initial pressure ratio of high-pressure cavity and
low-pressure cavity), and shock tube diameter on shock wave in micro shock tube, contact surface and
fluid motion characteristics. Besides, experimental data were compared. The results show motion speed of
shock wave and contact surface increases gradually with the increase in the diaphragm pressure ratio; when
shock wave moves in micro shock tube, shock wave strength gradually weakens; a thick boundary layer is
observed when pressure intensity in low-pressure driven cavity, which indicates that low pressure effect
makes shock wave and flow more energy lose; pressure gradient in the front of and after shock wave
gradually decreases as shock wave motion decreases gradually; the motion speed gradually increases when
the contact surface moves in micro shock tube; in addition, S value can indicate effects of low pressure and
small scale in micro shock tube,

Key words: micro shock tube; shock wave; contact surface; unsteady flow; numerical simulation
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Preparation and Slow Release Properties of Nanofibrous Scaffolds
with SF/PCL-BSA Sheath-core Structure

ZHANG Hai-tao® , LUO Jing-jing®, XING Tong-hai*, ZHANG Jie*, XIONG Jie*"
(a. School of Materials and Textiles ; b. Key Laboratory of Advanced Textile Materials and
Manufacturing Technology » Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: 3D porous SF/PCL-BSA nanofibrous scaffolds were prepared by combining wet
electrospinning and coaxial electrospinning, taking SF and PCL as the sheath layer and taking BAS as the
core layer. The morphology and structure of the scaffolds were characterized. The technological
parameters were determined. Besides, the influence of different sheath-core flow rate on release property
of nanofibrous scaffolds were studied. The results show that nanofibers with good surface topography and
obvious sheath-core structure can be gained under the following process conditions: voltage 15kV, sheath
layer flow rate 0. 3 mL/h, sheath-core flow rate 3 ¢ 1 and 3 ¢ 2; nanofibers with skin-core structure can
support nearly 110h BSA release; with no “sudden release” phenomenon; when sheath-core flow rate is 3
: 1, nanofiber sheath layer is thick and the release is slow; release mechanism is non-fickian diffusion
mechanism; when sheath-core flow rate is 3 ¢ 2, nanofiber sheath layer is thin and the release is fast and
the release mechanism is skeleton corrosion mechanism.

Key words: silk fibroin; polycaprolactone; sheath-core structure; coaxial electrospinning; slow

release property; nanofibrous scaffolds
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