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Abstract

The situation of the temperature field of the fixed tube-plate heat exchanger is simulated under
different working conditions in this thesis. The research methods are as follows. The models of
flow field are constructed using UG software, then the situation of the temperature field of the
fixed tube-plate heat exchanger is simulated using ANSYS software when the shape and the num-
ber of tube those are set up in the heat exchanger are different, the baffle plates and the threads
are set up or not in the heat exchange surface, or the heat exchange materials is different, or the
condition is coupling and uncoupling, finally the simulation results are analysed. Water and alco-
hol that cannot be compressed without phase change are used as the fluid materials; aluminum
and steel are used as the solid materials. The research conclusions are as follows: 1) Under the
uncoupled circumstance and on the same premise, the heat transfer effect of the heat exchanger
will become better when the baffle plate is added; the tube core having more edges or more tube
cores are set in the heat exchanger, or the thread is set in the heat exchange surface, or the inlet
velocity of fluid is lower, and the thermal conductivity of heat exchange material is higher; 2) Un-
der the coupled circumstance and on the same premise: O The heat transfer effect will become
better when the thermal conductivity of the material of the heat exchange is higher when fluid
(solid) is same, solid (fluid) is different; @ The heat transfer effect will become better in the situ-
ation of the heat exchange surface with screw thread than that without screw thread; 3) On the
same premise, the coupling simulation results of the heat exchanger are more accurate than the
uncoupled corresponding results.
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Table 1. The parameter of flow field model
=1 RIRESH

4R &K (mm) A R E AR (mm) AR AR B A2 (mm) &)@ B4R (mm)
I SRR e AR (HT RS 2 mm) 100 6 45
e AT BB S AT (IR 5 mm) 100 6 45
AR B 4 R A e A T 100 6 0.5
BRI = A O e AR Y 100 6 05
2) AR

B, AR NN AT RS TOARAR (KRR, E A% BE 451 0.998 g/em?® F 0.789 glem®,
EEHR PRI AE S N . SNERS BB 4.5 mm 16 mm, RN 100 mm, fHH 3 BN 2 mm
B 5 PTG, [ AR G 2% P B B RS (MR N 5 mm), B B4R 4.5 mm, EEEE N 0.75 mm,
FA 4B AN 1 mm, =4 ESEAN 0.5 mm, /KAMNA BN 6 mm, BEIEE N 300 K, Jifk
(3 TR 2 363 K i1 393 K B AIE L, AR N 0.5 m/s A1 0.8 mis, 115 W% HocH 0k 248,000 K,
WA T HUN T 2000 BIIE GLRIGAARIL N Z A, TEARRIE (N E) AFEEE. Hdma Tirmm. A
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Figure 1. The temperature field of water
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Figure 2. The temperature field of alcohol
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Figure 3. The temperature field when the inlet velocity of
water is V = 0.5 m/s
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Figure 4. The temperature field when the inlet velocity of
alcohol is VV = 0.8 m/s
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Figure 5. The temperature field without the baffle plate
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Figure 6. The temperature field with the baffle plate
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Figure 7. The temperature field without screw thread
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Figure 8. The temperature field with screw thread
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Figure 9. The temperature field with single cylindrical metal core
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Figure 10. The temperature field with single triangular prism metal
core
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Figure 11. The temperature field with single triangular prism metal

core
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Figure 12. The temperature field with four triangular prism metal
cores
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Figure 13. The temperature field of coupled water-steel
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Figure 14. The temperature field of coupled alcohol-steel

B 14. 7E¥ - WBARHIEED

DOI: 10.12677/aepe.2021.95023 217 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2021.95023

ke &%

Hi 13, | 14 WA, MR T, K - W SERR 7 S50 - AR M, K - W
IRR & I B RCR B, XA el TR 9 R B K 1 S 3 R BUN R IR B 2 2

(D) B BRI B EEES = E

[ 5 AR e AR B A AT IR, BRI 5 mm, IRHTIRARES, WE 3 AR 2 mm [ 5 T
Fb, HARSHOREFE T 3.1 () PRIEE, OB AR S 3 = KON A 15, [ 16,

Figure 15. The temperature field of coupled water-steel without screw thread
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Figure 16. The temperature field of coupled alcohol-steel with screw thread
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Figure 17. The temperature field of coupled water-steel without baffle plate
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Figure 18. The temperature field of coupled alcohol-steel With baffle plate
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Figure 19. The temperature field of uncoupled water-steel with baffle plate
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Figure 20. The temperature field of coupled water-steel with baffle plate
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