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= Experimental Research on Intensified Heat Exchange in a Three-dimension-
al Internally Finned Helical Pipe [ . ]/ LI Long-jian, XIN Ming-dao CUI Wen-zhi (Power Engineering Institute
under the Chongging University, Chongging, China, Post Code: 400044) // Journal of Engineering for Themal Enegy
&Power. — 2004, 19(3). — 270~273
Tests and measurements were performed to investigate the flow and heat transfer peformance in a three-dimensional inter-
nally finned helical pipe with a curvature of 0.066 3 and measurement section length of 1.15 m. With water serving as a
working medium ftests were carried out in a spiral bare pipe and a three-dimensional internally finned pipe of two different
structural dimensions. The range of Reynolds number is Re = 1 000-8 500. The test results indicate that a relatively
high intensification of convection heat exchange can be achieved in the spiral pipe by the use of three-dimensional inner
fins, which is accompanied by a moderate increase in flow resistance. In comparison with bare spiral pipes without fins
the average intensification ratio of heat exchange for the two kinds of three-dimensional internally finmed pipe within the
range of measured flows can reach 1.71 and 2. 03 respectively with the thermodynamic performance factor being assessed

at 1.2 - 1.66. Key words: spiral tube, ribbed tube, intensified heat transfer

= Numerical Calculation of Laminar Flow Field of a Diffusion
Flame in a High Acceleration Field[ , ]/ DONG Zhi-guang (Depariment of Urban Construction, Hubei Engineer-
ing Institute, Handan, China, Post Code: 0356038), WU Jinxiang, [IU Zhi-kai (Department of Themal Energy Fngi-
neering, Hubei Polytechnical University, Tianjin, China, Post Code: 300130), DONG Zhi-hui (Handan Municipal
Planning Design Institute, Handan, China, Post Code: 056006) // Journal of Engineering for Thermal Energy & Power.
— 2004, 19G). — 274~277
A numerical calculation method is proposed for calculating the laminar flow field of a combustor in a high acceleration
field and a mathematical model for two-dimensional laminar flow combustion in the high acceleration field was set up. A
control equation group was discretised. A SIMPLE algorithm and a staggered grid design were adopted and the relevant
pogram was debugged. On the basis of the successfully debugged program a mumerical simulation of the diffusion com-
bustion process was performed of methane and air in the high acceleration field. The results of the calculation indicate
that the uniform and high acceleration field along the axis of the combustor will exercise a significant influence on the ve-
locity and temperature fields of the diffusion flame. On the one hand, it has intensified the diffusion/mixing process of
the fuel and air, resulting in a length-reduction and thickening of the diffusion flame shape and a rise in flame surface
temperature and thus enhancing its combustion speed. On the other hand, due to a floating force action the high-tempera-
ture air flow will assume a direction opposite to that of the fuel jet flow, which would produce a unstable flow field struc-

ture, triggering a unstable combustion process. Key words: high acceleration field, combustion, numerical simulation

= Experimental Research on a Micro-particle and Micro-quantity Screw Feed-
er[ , ]/ ZHANG Jie; GAO Tie-yus HUI Shi-en (College of Energy & Power Engineering under the Xi” an Jiaotong
University, Xi’ an, China, Post Code: 710049) //Journal of Engineering for Thermal Energy &Power. — 2004, 19
(3). — 278 ~280, 291
An experimental study of several types of self-designed micro-particle and micro-quantity solid-particle feeder has resulted
in the identification of micro-quantity feeding rod types suitable for materials of different particle diameters. It is found
that when carborundum particles have a Sauter mean diameter around 90 #m the pressure screw-feeding rod can accommo-
date a minimum flow of 0.4 g/ min. With the catborundum particles assuming a Sauter mean diameter of 40 #m the two-
wire relaxation screw feeder wd can attain a minimum flow rate of 0.6 g/min. A micro-particle and micro-quantity solid
patticle feeder featuring simple and reliable operation with an accurate quantification can be crucial for a uniform, contin-
uous and stable feeding of powder during the experimental study of gas-solid two-phase flows. Key words: gas-solid two-

phase flow, screw, feeding rod, relaxations multi-wire

= A Study of the O ptimization System of Radiation Energy De-
tection-hased Intelligent Combustion Evelution [ . ., ]/ MA Tao, XU Xiang-dong, WANG Xin-xin (Department of



