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Abstract

Heat exchanger is the key equipment in the transportation and application of liquefied natural gas
(LNG). Printed circuit heat exchanger has the advantages of small volume, high temperature and
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high pressure resistance, which can be used as the vaporizer of the process. Its flow and heat
transfer characteristics have a significant impact on the vaporization process of natural gas.
Therefore, numerical simulation method is used to establish NACA0020 airfoil heat exchanger
model with LNG as flow working fluid to study the influence of different staggered and vertical fin
spacing on the flow and heat transfer performance of heat exchanger. The results show that the
comprehensive flow and heat transfer performance of staggered fins is better than that of
side-by-side fins. With the increase of vertical distance, the flow and heat transfer performance of
heat exchanger is enhanced. Comparing the simulation results of the airfoil printed circuit heat
exchanger and the swordfish printed circuit heat exchanger, it shows that the swordfish printed
circuit heat exchanger has better drag reduction effect, and its comprehensive heat transfer per-
formance is better than that of the airfoil printed circuit heat exchanger.

Keywords

Liquified Natural Gas, Airfoil Printed Circuit Heat Exchanger, Heat Transfer Performance,
Pressure Drop Loss, Thermal Hydraulic Performance

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

KA — PR E BRI, TER A R AT EL LA BT, BERERAR
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BN [E B A] LB Rt s D RE B O, H B AL 5 (AN [ A T 3 e LR Bl 4 # e A 3 [ R,
BRI, A 32 BT 0 A Ay (R [R) A7 B 6 PCHE #4 Tk A PERE IS4, JFRE R A PCHE YRt 1
2% Ee b T Fi R PCHE (33 5 e b At

2. HEHRH
2.1, YEBERE KL AR EH

AL AR A A 5, A EE AL I 1 TR, B RARE RSN 0.5 mm, iR
0.75 mm, H AN K NACA0020 ¥ A 454, BANHFKEH 4 mm, B H DR E w55 KRR,
By bkt AR, PREEE AR 51BN . B MR R S) D 3.9 mm x 1.75 mm x 50 mm (A 3.9 mm 2
I EEE AR, 15 2 Sy B e R B AR e R B, RS AR ORI B AR, R
JUSH 5 3R PRl e AR e AR A ) o ORI 2% fF, B R AE e ORI kA, R
NGRS 60 kwim?, SRR B E#E O, AR EEE A 325 kgim’s, 570, #ias TE
JE /108 10.5 MPa, AN IR A 121 K.

Figure 1. Airfoil printed circuit heat exchanger
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Figure 2. Swordfish type printed circuit heat exchanger
2. B BIENRIE BEAR T e ah 2R
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RUSRXE LU 3 b 3 20 AN Rl A B 7 Uk PCHE sl S iERetisem . 15 3 NEM R S8, £
EAFEAZHIEE Lsy B AEMEE Lv ARk A B Le.
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Table 1. Structural parameters of different models
= 1. TRREERSH

2R Ls (mm)
Lv=13mm 0 1 2 3 4 6
Lv=17mm 0 1 2 3 4 6
Lv=2mm 0 1 2 3 4 6
Lv =3 mm 0 1 2 3 4 6
Lc
le S|
~ /I
> Ls
— Hl-
Figure 3. Configuration parameters of airfoil fin
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Figure 4. Variation of physical properties of LNG with temperature at 10.5 Mpa
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Figure 5. Single periodic flow passage of airfoil
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Figure 6. The pressure drop and outlet temperature of PCHE vary with the number of grids
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Figure 7. Velocity distribution nephogram under different Ls when Lv = 1.3 mm
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Figure 9. Variation of pressure with Ls
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Figure 10. Variation of Friction factor f with Ls
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Figure 11. Variation of Nu/Eu with Ls
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Figure 13. Variation of h with Lv
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Figure 14. Variation of Nu with Lv
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Figure 15. Variation of Friction factor f with Lv
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Figure 16. Variation of Nu/Eu with Lv
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Figure 17. Variation of Nu with mass flux
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Figure 18. Variation of pressure drop with mass flux
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Figure 19. Variation of Eu with mass flux
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Figure 20. Variation of Nu/Eu with mass flux
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