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Fig. 12 Atlas showing the temperature at various centerline distances S
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Fig. 13 Atlas showing the velocity at various centerline distances S
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Fig. 14 Atlas showing the temperature at various centerline distances S
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To optimize the synergy of the flow and temperature field in a gravity type heat pipe and improve the heat transfer
characteristics inside the tube based on the field synergy theory and according to the actual geometric dimensions
and the field synergy angle etc. factors a spiral fin flow disturbance tapered structure was mounted inside the gravity

type heat pipe. A model for inner spirallyfinned heat pipe was established: the round tube length L ., =500 mm

model
tube diameter D =20 mm inner spiral fin length L, =100 mm the assembly dimension L, =200 mm the working
medium in the tube was water. Through calculation it has been determined that the cone angle of the spiral fin is
12.33 degrees and the lead angle is 25. 91 degrees. By using the CFD software the heat transfer and resistance
characteristics of the flow inside the pipe were numerically simulated. It has been found that the radial heat transfer
performance of the gravity type heat pipe has been improved and when Re =1800 the heat flux Q of the enhanced
heat pipe increases by 18.7% and the flow resistance inside the tube hg increases by 24. 88 times as compared with

those of common gravity type heat pipe. Key Words: gravity type heat pipe field synergy inner spiral fin product

design model simplification computational fluid dynamics

= Study of the Heat Exchange Characteristics of Crude
Oil in a Vertical Tube Bundle at High Rayleigh Numbers ZHAOQO Jian LIU Yang DONG Hang WEI Li-
xin ( National Key Laboratory on Production Ratio Enhancement Northeast Petroleum University Daqing China

Post Code: 163318) //Journal of Engineering for Thermal Energy & Power. —2014 29(6) . —664 —670

By using the standard turbulent flow model and based on the finite volumetric method numerically studied were the
natural convection heat exchange characteristics of crude oil outside a vertical tube bundle with the Rayleigh number
and Pr number being in a range from 1. 12 x 10° —1.02 x 10® and 101 — 127 respectively. It has been found that
with an increase of the centerline distance between any neighboring two heating tubes the tube bundle as a whole
will experience in turn various stages i. e. the heat exchange worsening enhancing stabilizing and declining stage.
The fluid flow induced by the natural convection of the crude oil outside the bottom heating tubes enhances the
speed of the fluid outside the upper tubes and intensifies the heat exchange of the upper tubes and at the same time

changes the temperature distribution in the fluid surrounding the upper tubes leading to a deterioration of the heat
exchange of the upper tubes and a fluctuation of Nu number with time. Moreover the critical centerline distances of
the highest heat exchange intensity and heat exchange enhancement all decrease with an increase of the Ra number
and the role in enhancing the heat exchange will weaken with an increase of Pr number thus to add the number of
the tubes at the top can enhance the average heat exchange intensity of the tube bundle. Key Words: numerical

simulation heat transfer natural convection vertical tube bundle crude oil



