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Abstract

The characteristics of heat transfer and pressure drop in the twisted rectangular tubes are nu-
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merically studied by CFD method. Some sets of data about heat transfer and pressure drop cha-
racteristics of twisted rectangular tube with different geometric parameters under the Reynolds
number 5000~40,000 are obtained. In addition, the mechanism heat transfer enhancement was
analyzed by data comparison. The results show that: in turbulent flow, the friction coefficient de-
creased with the increase of the aspect ratio, and the Nusselt number first increased and then de-
creased with the increase of the aspect ratio. The Nusselt number reached the maximum when the
twist ratio was 0.4. In turbulent flow, the friction coefficient decreased with the increase of the
torque, and reached the maximum value when the twisted pitch length was 200 mm, where the
twisted rectangular tube had high Nusselt number. The secondary flow in the twisted rectangular
tube promotes the heat exchange between the fluid inside and outside the thermal boundary layer,
thus improving the comprehensive heat transfer performance of the twisted rectangular tube.
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Figure 1. Physical model of twisted rectangular tube
1. Hih ER EMEREREE
Table 1. System resulting data of standard experiment
= 1. foEt I RG A REUE
s £ a/mm F2i% b/mm KIELL £ HIEE s/mm Hillitk H
1-1 40.00 8.00 0.20 276.00 20.70
1-2 34.29 13.71 0.40 276.00 14.09
1-3 30.00 18.00 0.60 276.00 12.27
1-4 26.70 21.30 0.80 276.00 11.65
1-5 24.00 24.00 1.00 276.00 11.50
2-1 30.00 18.00 0.60 150.00 6.67
2-2 30.00 18.00 0.60 200.00 8.89
2-3 30.00 18.00 0.60 250.00 11.11
2-4 30.00 18.00 0.60 300.00 13.33

3 24.00 24.00 1.00
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Figure 2. Meshing of twisted tube
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Figure 3. 3D model of twisted rectangular tube
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Figure 4. Grid number of twisted rectangular tube
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Figure 5. Comparison of Nu between numerical method and
relative literature
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Figure 6. Comparison of friction coefficient between numerical
method and relative literature
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Figure 7. Wall Nu number under different Re number at turbulent
flow stage
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Figure 8. Wall friction coefficient under different Re number
at turbulent flow stage
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Figure 9. Comprehensive performance of heat exchange tube
at turbulent flow stage

B 9. imnh BRI ER SR A MERE

4.3. HEFHMEREEE R

21, 22, B2-3, 24 REEAK e MK £ —@, (HREHHEE s AERI DA MR,
HHEE s 4338 150 mm. 200 mm. 250 mm. 300 mm. MAIERA FF, HIEE s 4, i FE AN B
&, FBEMEZBGEN . E Re ¥ 5000, 8000, 20,000 30,000, 40,000 KIFHH TR E 2-1, & 2-2, &
2-3, & 2-4 BHATEUEREUIF TS Nu R £ 1104 [ 11 23 B3R Nu Rl FBE Re ZRAL IR . 45 & 1]

DOI: 10.12677/app.2021.112012 102 N A


https://doi.org/10.12677/app.2021.112012

B 2%

Nu % s B INJe 38 K080, HAE s =200 mm (B 2-2)B A B K. 7ETHEEE N 2-2 19 Nu 53 JlE
B 24 B 2-10 B 23 PHIRE T 23.8%- 21.27%- 12.8%. fBfF s HI3INSE1E K5/ HAE s =200 mm
(& 2-2)WF ik Bl K. TEANF Re FXSAFEIHLEE 1 £ AT LG, KB 2-4, 8 2-1. & 2-3 I fETHEE
FEl N 2-2 T HIFHE T 18.17%- 16.8%. 11.56%.

90} —=— 2-1 .
e MZ-Z - oA

801 o3 A
70p v E2-4 ~ /
60 | % _ %

=

= 50|
40t
30¢
20¢
10 : : : :

0 10000 20000 30000 40000

Re

Figure 10. Wall Nu number under different Re number at
turbulent flow stage
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Figure 11. Wall friction coefficient under different Re number
at turbulent flow stage
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Figure 12. Comprehensive performance of heat exchange
tube at turbulent flow stage
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Figure 16. (a) Temperature distribution in cross section of Tube 3; (b) Temperature distribution in cross section of Tube 1-5;
(c) Temperature distribution in cross section of Tube 1-2
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