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Numerical studies on flow and heat transfer in twisted ellipse helical coiled tubes
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East China University of Science and Technology, Shanghai 200237, China)

Abstract:  Structures of twisted ellipse helical coiled tubes (TEHCT) for heat transfer enhancement were
proposed and the related models were established. Effects of different structural parameters of the TEHCT with
Reynolds number in the range of 10 000 < Re < 40 000 on heat transfer and pressure drop were studied
numerically. The results show that the secondary flow caused by centrifugal force promotes the destruction of
the boundary layer and enhances heat transfer. The heat transfer coefficient and pressure drop in the TEHCT
increase with the increase of the twist number 7" and the axial ratio 4/B, while they increase with the decrease of
the spiral diameter D and the pitch H. The comprehensive performance of the TEHCT decreases with the
increase of twist number 7 and the axial ratio A/B, which is still better than helical coiled tubes. The correlations
for calculating the heat transfer and pressure drop of TEHCT were fitted.
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Fig.1 Model of the twisted ellipse helical coiled tube
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N = St vt g Table 1 Structural parameters of tubes
ﬁ%‘:ﬁ ’ ﬁf’ﬁﬁ 12%%#& E 1&1T|m*% G Long axis Short axis ~ Number of Pitch Coil diameter
9%‘@9“?& H:&E/] 3 $¢Tﬁ%m%7£i+ﬁ No. A/ mm B/ mm twists 7' H/mm D/ mm
ko 18 M HCT - - 0 100 80
S b S S| > e EHCT 10 7 0 100 80
S 4T N ik v TEHCT 10 6 10 100 80
TEHCT 5 ijUﬁ1T% E ’ l2$%§:@i TEHCT 10 7 10 100 80
RAL Rk ¥ ] TEHCT 10 7 3 100 80
T 4 BRI, PREN 133 775 224 TEHCT 10 7 3 100 0
FiRsE, fEARERT RS, TEHCT 10 7 8 100 80
R TEHCT 10 7 13 100 80
TALRERI 2 ms™, £ HHES TEHCT 10 7 15 100 80
TEHCT 10 7 10 100 70
HH )% 28 IR B Nu AR &30 AR A TEHCT 10 7 10 100 60
N . TEHCT 10 7 10 100 90
B 2. & 2 Fias. MRS %E TEHCT 10 7 10 90 80
Y TEHCT 10 7 10 80 80
IREL Nu IZALTE 1% K4, FHAR TEHCT 10 7 10 70 30
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Table 2 Comparison of numerical simulation results of different cell cell numbers
Relative error of the AP, outlet 7 and the Nu under different cell numbers in twisted ellipse helical coiled tube
Number of cells (I) 1 330 606 (ID) 1 626 874 (1) 1 878 692 (IV) 2 247 011
AP /Pa 15 528.66 15375.01 15281.22 15212.33
Relative error of AP 2.08% 1.07% 0.45% -
Average outlet 7/ C 48.36 48.37 48.38 48.39
Relative error of outlet 7’ 0.012% 0.006 7% 0.004 3% -
Nu 158.80 158.95 159.03 159.16
Relative error of Nu 0.23% 0.13% 0.09% -
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Fig.10 Effects of H on the performance of TEHCT
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