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Fig.1 Comparison of structure between grid

twisted tape and ordinary twisted tape
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Tab.1 Comparison of heat transfer coefficient and pressure

drop of two kind twisted tapes under identical conditions
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Fig.2 Flow field of two cross sections in
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tube inserted with grid twisted tape
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Fig.3 Influence of Reynold number on convective

heat transfer coefficient and pressure drop
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Fig.4 Relation of comprehensive heat transfer

characteristics and Reynolds number
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Analysis on Comprehensive Heat Transfer Characteristics and
Development of the Spiral Grid Twisted Tape

WU Jin-xing' , PENG Xu', LI Jun-chao', LIU Qing-feng’, HE Min®, LI Guo-li’

(1.School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Leway Thermal E-
quipment Manufacturing Co. Ltd. , Zhengzhou 450101, China)

Abstract: In order to enhance convective heat transfer of the heat transfer tubes with bigger diameter, a new
kind of tube insert, spiral grid twisted tape, was developed for the gas-fired vacuum boiler. 3D geometric
models of the spiral grid twisted tape and the classic twisted tape with the same twist ratio inserted the tubes
were set up repectively. The comprehensive heat transfer characteristics in the tube was simulated using the
FLUENT software under the same conditions. The mechanisms of heat transfer enhancement, such as de-
creasement of hydraulic diameter of flow section, increasement of spiral flow speed, the secondary flow caused
centrifugal force etc. are analyzed. The results show that the convective heat transfer coefficient of the spiral
grid twisted tape decreases 8.6% than that of the classic twisted tapes and pressure drop decreases 32.0% ,
and comprehensive evaluation factor J is greater than 1. It shows that the spiral grid twisted tape has a good
comprehensive heat transter perfermance.

Key words: gas-fired vacuum boiler; tube insert; spiral grid twisted tape; heat transfer enhancement; numer-

ical simulation



