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Numerical Simulation and Field Synergy Analysis of Convective Heat
Transfer Characteristics inside the Equal-Pitch Converging-Diverging Tube
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Abstract: The convective heat transfer numerical simulation of equal pitch converging-diverging tubes
with different structural parameters was carried out by using FLUENT. The effects of converging-diverging
angle 0,throat diameter ratio y and pitch L on heat transfer performance were studied ,and the heat trans-
fer enhancement analysis was carried out based on the field synergy theory. The results indicated that; at
4 138 < Re <5 977 ,the larger the converging-diverging angle @,the larger Nu and the sharper increase of
Ap. The smaller the throat ratio ,the larger Nu and the sharper increase of Ap. When the pitch L is in
the range of 30 mm to 50 mm,as Re increases,the pitch L increases and Nu increases. When it is in the
range of 50 mm to 60 mm, as Re increases,the pitch L increases and Nu remains unchanged. According to
the analysis of the field synergy principle ,the scaling energy section of the equal-pitch converging-diverg-
ing tube improves the synergy between the fluid velocity field and the heat flow field in the tube, thus im-
proving the convective heat transfer level in the tube.

Key words: equal pitch converging-diverging tube , converging-diverging angle @, throat diameter ratio y,

pitch L, field synergy
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