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The Design of a Miniaturized Bluetooth Printed Antenna

QIU Jing-hui, LI Gao-fei* , SUN Bo, WANG Nan-nan, HAN Xue

(School of Electronics and Information Engineering, Harbin Institute of Technology , Harbin 150001 ,P. R. China)

[ Abstract] Based on the meandering technology, a miniaturized printed Bluetooth antenna covering the whole
ISM band (2.4 —2.484 GHz) is designed. The impendence and radiation characteristics of the antenna is analyzed
by the software CST Microwave Studio® ,its volume is only 15 mm x6 mm x 1 mm, thus the optimized parameters
of the structure of the antenna is concluded. The proposed antenna with small size, light weight and omni-directional
radiation is realized and tested,it can meet the require of all kinds of Bluetooth system,

[ Key words] Bluetooth

printed antenna meandering
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The Effect of Interlayer Heterogeneity on EOR in Mid-low Permeability Reservoir

CHEN Tao-ping,SONG Wen-ling, GAO Ming,LIU Jin-shan, YU Hong-wei
(The Key Laboratory of Enhance Oil and Gas Recovery of Educational Ministry,
Daging Petroleum Institule,, Daqging 163318 ,P. R. China)

[ Abstract] Three single man-made cores were connected parallelly to simulate heterogeneous reservoir, their wa-
ter flooding recoveries were predicted by the classical theory of non-piston-like displacement ( Buckley-Leverett
equation) and doing the oil displacement research in the lab. The prediction results showed that; along with the in-
crease of interlayer heterogeneity , the trend of the water flooding recovery totally decreased; but the variation of wa-
ter flooding recoveries were different in the different rangement of heterogeneity ,so characterizing the interlayer het-
erogeneous effect on water flooding recovery only with permeability variation coefficient and permeability contrast
was limited. The experiment results show that water flooding recovery decreased as the the increase of interlayer het-
erogeneity , which is identical with theoretical prediction results. When the binary flooding system had good adapta-
bility to heterogeneous mid-low permeability reservoir, its recovery can reach 8% ~ 10% , heterogeneity had little
effect to recovery ,the recovery of binary flooding system in low permeability layer increased along with the strength-
enment of interlayer heterogeneity , when the permeability variation coefficient reached above 0. 75. Improving the re-
covery of low permeability layer plays an important role on improving the overall recovery.

binary flooding EOR

[ Key words] interlayer heterogeneity mid-low permeability reservoir



