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Numerical Simulation of Pressure Drop and Heat Transfer inside
Tube of LNG Coil-Wound Heat Exchanger
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Abstract ; In the view of the uncertainty of the low temperature heat transfer in the tube for the design of LNG coil-wound

heat exchanger, the pressure drop and heat transfer characteristics inside tube of large pitch’s spiral under turbulent flow

were analyzed by FLUENT software. Gaseous methane and liquid methane of 4. 8 MPa were used as the medium, and

the effects of spiral tube’s structure, Re and Pr on the pressure drop and Nu were analyzed. The results show that the

effects of tube diameter, winding diameter, Re and Pr on the pressure drop and Nu are relatively larger, and the effect

of pitch on the pressure drop and Nu is smaller which can be negligible. The simulation results were compared with the

results of Jayakumar etc. , and the trend had no difference. The Nu formula suitable for LNG under cryogenic cooling

condition was proposed, and it provided the accordance with the technology calculaton of the LNG coil-wound heat

exchanger.
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Figure 1  Structure of LNG coil-wound
heat exchanger
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Figure 2 Geometric sketch of spiral tube
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Table 1 ~ Structure parameter
(s E1E d/mm YL H 4% D/mm W2HE H/mm
1 12 200 100
2 15 200 100
3 18 200 100
4 15 300 100
5 15 400 100
6 15 300 80
7 15 300 120
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Table 2 Operational condition
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Figure 3 Grid division scheme of

cross section of tube 2
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Table 3  Independent validation data of grid
ELEB IR ES &R/ Pa Nu

I 289.06 442.76

I 291.93 443.82

I 292.24 445.47
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Figure 4 Pressure drop of different spiral tube
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Figure 5 Pressure drop of different Pr
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Figure 6 Comparison between simulated

values and semi empirical values
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Figure 7 Nu of different spiral tube
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Figure 8 Nu of different Pr
4 £EiE

FEX) LNG S48 AU H a8 N AR s SR AL 34, )
FH FLUENT E1 23 B 1A e F 2 F Be /e R MR B
IETEE PR TR TR B R M B RS R, AR
wre

1) IR Z5H — e I, JEFEAT Nu B Re BYHE K
MR TEFAFE R MAMT IR S ARBOR, 14
RORB , AW R8N 9858 BAREUN A
FITAGR AN He B B 2 78 MR 198 28 1 %o A% A
5 ERERY AR, o] 2 AT

2) WUBEAE A, POk, FRFEMU N, Nu B ; Y
BETEMRAS IS, Prf, R Nu O

3) BBHUGR S O A Nu AR, KSR
¥ —2, REIE I 2 A Nu A3, B4R LNG 48
AR T2 RIS %
B 3k
[1] SEBAN R A,MCLAUGHLIN E F. Heat transfer in tuber coils with

laminar and turbulent flow [ J]. International journal of heat and mass

transfer, 1963 ,6(5) :387 — 395.
[2] ROGERS G F C,MAYHEW Y R. Heat transfer and pressure loss in

helically coiled tubes with turbulent flow[ J]. International journal of

heat and mass transfer,1964,7(11) ;1207 - 1216.
(T#%29 W)





