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FE b b 455 18] B0 i 30 5 4% TR 40 00 52 i BF 5% = Study of the Microscopic Influence of the Tubesheet/Tube
Clearance Stipulated by the National Standard on the Flow and Heat Transfer in a Shell and Tube Heat
Exchanger [ 1], 7 ] DONG Qi-wu, OUYANG Ke, LIU Min-shan, et al ( Henan Provincial Key Laboratory on
Process Heat Transfer and Energy Savings, Zhengzhou University , Zhengzhou, China, Post Code: 450002) // Jour—
nal of Engineering for Thermal Energy & Power. — 2011, 26(1). - 36 ~40

To study the microscopic influence of the tubesheet/tube clearance stipulated by the national standard on the flow
and heat transfer in a shell and tube heat exchanger, a periodic model for the shell side in the shell and tube heat
exchanger was established by using software CFD and a numerical calculation was conducted. Analytic results show
that when the tubesheet/tube clearance is less than and equals to the maximum clearance of 0. 35 mm stipulated by
the national standard for Grade I tube bundles, the scope influenced by the leakage flow from the clearance is very
small. The flow of the fluid between the baffle plates approximates to an ideal transverse flow, thus a good heat
transfer effectiveness can result. When the clearance under discussion is greater than and equals to the maximum
clearance of 0.5 mm stipulated by the national standard for Grade II tube bundles, the vortex intensity caused by
the leakage flow will become bigger and the flow of fluid between the baffle plates approximates to a longitudinal
flow. As a result, the overall heat transfer performance of the heat exchange tubes will deteriorate. There exists a
section at the back of the baffle plates, which has the worst heat exchange performance. The distance between the
section and the baffle plates will increase with an increase of the Reynolds number and clearance. Key words:

tubesheet/tube clearance, numerical simulation, heat transfer performance, leakage flow from a clearance

B2 e PNt B 12 sl ) BB A 81 = Numerical Simulation of the Dean Vortex Movement in a Spiral Tube
[F],7 ] ZHAN Han-hui ( College of Environmental Monitoring, Mining Industry University of China, Xuzhou,
China, Post Code: 221116) , ZHU Hui ( College of Civil Works, Hunan University of Technology, Zhuzhou, Chi-
na, Post Code: 412008) // Journal of Engineering for Thermal Energy & Power. — 2011, 26(1). - 41 ~47

Proceeding from the Navier-Stocks equation group under a helical orthogonal coordinate system and making use of
Realizable k — & turbulent flow model and Simplec algorithm, a numerical simulation was performed of the flow in a
straight tube and a spiral tube with different geometrical dimensions. The influence of the twisting rate 7, the ratio of
the tube diameter and the curvature radius r/R,inlet speed v; and the fluid viscosity on the Dean vortices in the spi—
ral tube was studied comprehensively. The simulation results show that the change in the ratio of twisting rate and
curvature may cause an offset in the maximum values of both axial and radial speed in the spiral tube and a change
in the magnitude of the speeds. When the inlet speed is less than about 0.8 m/s, the radial speed and total pres—
sure will ascend with an increase of the inlet speed. The enhancement of the fluid viscosity will cause an increase of
the radial speed and total pressure and will be conducive to the formation of Dean vortexes. Key words: spiral

tube, Dean vortex, numerical simulation

N 2 B2 B 2 £ L 45 /Y 3 3 30 5 2 24 = Flow Boiling-based Heat Exchange in an Inner Surface Sintering
Type Perforated Tube [, JHAN Kun, LIU A-ong, PENG Dong-hui, et al ( Chemical Engineering and E-
quipment Research Institute, Shanghai Academy of Chemical Industry, Shanghai, China, Post Code: 200062) //



