EISLEEIW
2017 %28

BINM
Light Industry Machinery

Vol. 35 No. 1
Feb. 2017

[EAS%R - i’it)

ETHERTRMUYRAET

DOI:10.3969/j. issn. 1005-2895.2017.01. 006

5 37 37t fill 12 A 33

Ak, BEIRE, BIEK, EEE

(1. LA T RK¥ ehS53H TRFR, LiF 200093; 2. XL B AKZHRNE, LH &%

210038)

W E A TAIRBAE IR A, R TR B R, ST PR RS 69 M ACEEAL, SRR A ANSYS dF &
PR A 2T, B 50 T ACBE AL 2 R A2 R ) 69 18] L CRAR ) T e B B AR AR AR A4S A R 1R) 0 AL ML, SR AR BAA

T K BE, B FRAR K, 23 A7 AR K 5 B RAR AR ) B ) IR AR R AR A AN

MK ARG K iR BRS04 38 K ),
X B OEBRAT IR EE AN ANSYS IE R MBS S
hE S E S TKI24 XERFRER A

AR, F A 5 I IRAR N 8 AL 3E A

N EHHS :1005-2895(2017)01-0025-05

Study of Collision of Heat Exchange Tube and Baffle
Plate Based on Finite Element Analysis
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Abstract ; In order to study the collision characteristics of the heat exchange tube and the baffle plate, a simplified model

of the heat exchange tube vibration was established based on vortex shedding principle,

and the ANSYS nonlinear

transient analysis was used to analyze the heat pipe and baffle plate collision force changing with time of simplified model

respectively in different gap, the fluid force. The results showed when the fluid force was larger, the gap was bigger, the

collision force was bigger; when the fluid force was smaller, the gap was bigger, the collision force was smaller. The

greater the fluid force, the greater the collision force between the heat exchange tube and the baffle plate, but the growth

rate would decrease with the increase of the fluid force.
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Table 1 Material properties
2k PSR E/GPa AN u SRS p/ (- mTY)
Prim 201 0.3 7.85
g 201 0.3 12.47
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Table 2 Geometry dimensions of baffle
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Figure 2 Diagram of heat exchange tube and
baffle plate model and local amplification
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Figure 3 Boundary condition and load of heat exchange

tube and baffle plate, local amplification diagram
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Figure 4 Baffle plates separation distance diagram
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Table 3 Test 1

) L2/ mm TR ] B/ mm TR TR I
Lo 11 12 L L, Ly  F/(N-m™')

1 32.8 32.8 995 990 995 1 000

2 32.9 32.9 995 990 995 1 000

3 33.0 33.0 995 990 995 1 000

4 331 331 995 990 995 1 000

5 33.2 33.2 995 990 995 1 000

6 328 33.0 995 990 995 1 000

7 332 33.0 995 990 995 1 000

* 4 RIE2
Table 4 Test 2
I FLA%/mm Prim kA mm AT AR
L1 L2 L, L, Ly F/(N-m™')
8 32.8 32.8 995 990 995 600
9 32.9 32.9 995 990 995 600
10 33.0 33.0 995 990 995 600
1 331 33.1 995 990 995 600
12 33.2 33.2 995 990 995 600
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Table 5 Test 3
i fL%/mm Yok a] i/ mm bk e ki 7
o fL1 fL2 L, L, Ly F/(N-m™)
13 33.0 33.0 995 990 995 400
14 33.0 33.0 995 990 995 600
15 33.0 33.0 995 990 995 1 000
16 33.0 33.0 995 990 995 1 500
17 33.0 33.0 995 990 995 2 000
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Figure 5 Resultant force curve of collision force

of all nodes on contact surface in Y axis
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Table 6 Results data of test 1
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Table 7 Results data of test 2

IR IEIAR/ Hz fill 8 J3/N
T8

L1 flL.2 fl1 1.2
1 25.0 25.0 1421.1 1421.1
2 25.0 25.0 1633.6 1633.6
3 25.0 25.0 1.868.9 1868.9
4 25.0 25.0 2258.4 2258.4
5 25.0 25.0 2382.9 2382.9
6 24.7 25.1 1747.8 1819.3
7 25.3 25.0 2371.0 2162.2

Tt RIR IR/ Hz A J3/N
8 9.8 1382.20
9 10.3 635.00
10 10.4 364.30
11 10.0 165.70
12 10.0 125.67
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Table 8 Results data of test 3

T4 IRRARNFIA/ He filf## 73/ N
13 5.0 53.56
14 10.0 364.30
15 25.0 1 868.90
16 33.0 2223.30
17 34.0 2 386.50
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Figure 7 Test 1 and test 2 maximum amplitude
frequency contrast under different gaps
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contrast under different load
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Figure 9 Test 1 and test 2 average collision

force contrast under different gaps
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Figure 10 Test 3 average collision force

contrast under different load
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