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Abstract

A shell-and-tube cooler at the outlet of a compressor is studied in this paper. Through theoretical
analysis and considering the effect of phase change of the thermal fluid in the shell side, the calcu-
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lation expressions for the outlet temperature and pressure drop of the shell side are given. The
numerical results are compared and verified with the existing measured data, and the influence of
structural parameters on the outlet temperature and pressure drop of the shell side is studied.
The calculation results show that the outlet temperature of the shell side of the cooler increases
with the increase of the medium density of the tube side, and at the same time, it decreases with
the increase of the outer diameter of the heat exchange tube. The heat exchange tube, the baffle
spacing and the height of baffle notch have a significant effect on the pressure drop of the shell
side. The pressure drop in the shell side decreases with the increase of the heat exchange tube’s
transverse and longitudinal tube spacing, baffle spacing and notch height, and increases with the
increase of the shell side fluid flow, showing a non-linear change.
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Figure 1. Outline structure diagram of the shell-and-tube cooler
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Figure 2. Tube bundle layout diagram
2. ERAFEAREE

/ PrifiR

Figure 3. 3D schematic diagram of internal local structure
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Table 1. Structural geometric parameters of the shell-and-tube cooler
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Figure 4. Program flow chart
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Figure 5. Shell side inlet temperature curve
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Figure 6. Shell side outlet temperature curve
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Figure 7. Shell side inlet pressure curve
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Figure 8. Shell side outlet pressure curve
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Figure 9. Shell side pressure drop curve
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Table 2. Partial calculation results and measured data of the shell-and-tube cooler
= 2. AANBFWMTEER STNEE

SRMERE SRR AR RAE(ER)  SORIIUE (K AR REGEE) SR R S (ER)

(C) (kPa) (C) (kPa) (C) (kPa)
151.68 97.18 20.32 94.56 19.60 92.58
152.05 97.18 20.35 94.37 19.64 92.58
155.93 97.18 20.41 94.37 20.14 92.53
157.55 97.93 20.44 96.06 20.21 93.29
158.43 101.12 20.47 102.99 20.30 96.62

158.3 101.87 20.53 103.56 20.31 97.40
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Continued
158.05 101.68 20.6 102.99 20.30 97.21
158.18 101.49 20.63 103.18 20.31 97.01
158.8 101.49 20.66 103.37 20.39 97.00
158.8 101.68 20.69 103.37 20.39 97.20
158.93 101.68 20.72 103.18 20.41 97.20
159.3 101.68 20.75 103.37 20.46 97.19
159.8 101.87 20.78 103.18 20.52 97.39
159.8 101.68 20.82 103.37 20.52 97.19
160.29 101.87 20.85 103.37 20.58 97.38
160.41 101.68 20.88 103.18 20.59 97.18
160.54 101.87 2091 103.18 20.61 97.38
160.91 101.68 20.94 103.37 20.66 97.18
160.91 101.68 20.97 103.37 20.66 97.18
161.79 101.68 21.03 103.37 20.77 97.16
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Figure 10. Effect of tube medium density on shell side outlet temperature
[E 10. ERNMRZBEN RN DIRENFN

DOI: 10.12677/ijm.2021.103017 184 VAEZT T


https://doi.org/10.12677/ijm.2021.103017

e, Gkt

19.63 7
19.62- [N
19.61
19. 60

19. 59

EFRH MIEE (°C)

19. 58

19.57

19. 56

e EE TR O]

T T T
0.20 0.22 0.24

T T T T T
0.26 0.28 0. 30

HAAEHME ()

Figure 11. Effect of outer diameter of heat exchanger tube on outlet tempera-

ture of shell side
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Figure 12. Effect of transverse tube spacing on pressure drop
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Figure 13. Effect of longitudinal tube spacing on pressure drop
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Figure 14. Effect of baffle spacing on pressure drop
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Figure 15. Influence of baffle notch height on pressure drop
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Figure 16. Effect of fluid flow on pressure drop
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