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Fig.1 Geometrical model of twisted elements with

alternating width in a circular tube
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Table 1

Qualitative parameters of fluids for different

Reynolds numbers

Re /K p/(kgm™3) w/ (1076 Pa-s)
200 309. 8 993. 3 700. 7
400 305. 8 994, 7 760. 0
600 304.3 995. 2 782.2
800 303. 4 995. 6 795.6
1000 302.7 995. 8 807.6
1200 302.3 995.9 815.7
1400 301.9 996. 0 823.8
1600 301.6 996. 1 829.8
1800 301.3 996. 1 835.9
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Fig.2 Comparison between numerical simulation and

experiment results
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Fig.3  Plot of Nusselt number versus grid number
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Fig.4 Effect of the Reynolds number on the Nusselt number
2.2 FHEERH
AT, N EHLIE T KOG i1 1 BE 52
FEU S BE Re )7L ANIE 5 ez, el ) 7
FHIRIR Re &, BESE 2R 8K f WtiA HE 2 R AP AR AL R
JE PR T AR 3G AR T 1 R 348 A8 T A4 3% T
TR Fsf 38 K, PRIt 3t A il 52 58] 1) 360 3 REL 03 760 2 452 BHL
JI¥ER, TEAR AR RIS DL T | BEE 75 v RO s,
R TR RIS 2108 T B S B T E
(B ZAR AL RLER , & R A LA e ST A5 A Y A2 1k
AL R — 20 XRS5 AR R Ao Kk
AR UG, BB ARAR N R 5800 K SR BB | B
YN

03

\\o\n

0 i i
200 600 1 000 1400 1 800
Re

15 AFEELT TS Re X4 FEE R AL £ 952
Fig.5 Effect of the Reynolds number on the

frictional coefficient f’
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Fig.7 Local Nusselt number at different axial positions
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Effect of twisted elements with alternating width on the heat
transfer characteristics in a circular tube

WANG ZongYong CHEN KeHao

(School of Energy and Power Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: The heat transfer characteristics of two twisted elements with alternating width have been studied using
numerical simulation methods for Reynolds numbers in the range Re =200 — 1 800. The results show that, the alter-
nating width of the twisted elements can significantly increase the Nusselt number Nu and the heat transfer perform-
ance evaluation factor 77, which are, respectively, 2.2 —5.2 times higher and 1. 4 —2. 2 times higher than the cor-
responding values for a plain tube. The local Nusselt number of the heat transfer tube shows a variation of rapid
fall, slow fall, rapid rise, slow fall and approximate invariance along the flow direction. The rate of increase of the
local Nusselt number increases with the diameter ratio of the twisted element, however, the falling rate is not signif-
icantly dependent on the diameter ratio. The local Nusselt number reaches its maximum at a position near the mid-
point of the twisted element behind the trailing edge of the front element, this can be used as the optimal gap of the
spaced twisted element; Under the action of the narrow twisted element and twisted elements with opposite rota-
tions, primary and secondary swirling flows are formed, the local streamline is inclined to the center, the radial
flow is strengthened, and the heat transfer is enhanced.

Key words: twisted element; Nusselt number; resistance coefficient; heat transfer performance evaluation factor;

local Nusselt number; diameter ratio
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