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Abstract

Both the layer spacing and tube pitch of heat exchanger affected not only the heat transfer but also
the geometry of heat exchanger. In this paper, three different kinds of layer spacing (4 mm, 7 mm,
10 mm) and tube pitch (15 mm, 18 mm, 21 mm) of spiral-wound exchanger were investigated us-
ing numerical simulation by FIoEFD software. The result showed that the shell side fluid tempera-
ture at the pipe outlet, fluid flow rate and pressure drop decreased with increasing layer spacing;
the shell side fluid temperature at the pipe outlet, and fluid flow rate decreased with increasing
tube pitch. But, pressure drop increased with increasing tube pitch. The comprehensive perfor-
mances (the unit pressure drop at shell side) were used to evaluate heat transfer performance and
the results indicated that the smaller the layer spacing and tube pitch, the better the comprehen-
sive performances. The results provided a reference for heat exchanger design.
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Figure 1. 3D model of spiral-wound exchanger
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Table 1. The geometry of FEM model with different layer spacing
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Figure 2. The temperature distribution in shell side with different layer spacing: (a) 4 mm:; (b)
7 mm; (c) 10 mm
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Figure 3. The flow rate in shell side with different layer spacing: (a) 4 mm; (b) 7 mm; (c) 10 mm

[E 3. AEIREEE() 4 mm (b) 7 mm (c) 10 mm EIZFRAEE 5%

400944.23
400134.66
399325.09
398515.52
397705.95

395277.24

394467.67

393658.10
I[P

400944.23
400134.66
399325.09
398515.52
397705.95
396896.3

396086.8

395277.24
394467.67
393658.10

K [Pa]

00944.23

00134.66
399325.09
398515.52
397705.9
396896.38
396086.81
395277.24
394467.67

393658.10
it [Pal

©

Figure 4. The pressure drop in shell side with different layer spacing: (a) 4 mm; (b) 7 mm; (c) 10
mm
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Table 2. The heat transfer coefficient and pressure drop with different layer spacing
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J2 I 4 mm 0.23 355.1 307.58 295.1 306.12 0.93 1626 6613.499
J2 I 7 mm 0.23 355.1 308.82 295.1 305.83 0.93 1520 6467.79
JZ I8 10 mm 0.23 355.1 31058 295.1 305.24 0.93 1371 6357.593
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Figure 5. The effect of layer spacing on comprehensive per-
formances of spiral-wound exchanger
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Figure 6. The temperature distribution in shell side with different tube pitch (a) 15 mm; (b) 18 mm; (c)
21 mm
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Table 3. The heat transfer coefficient and pressure drop with different tube pitch
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Figure 7. The flow rate in shell side with different tube pitch (a) 15 mm; (b) 18 mm; (c) 21 mm
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Figure 8. The pressure drop in shell side with different tube pitch (a) 15 mm; (b) 18 mm; (c) 21 mm
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Figure 9. The effect of tube pitch on comprehensive perfor-
mances of spiral-wound exchanger
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