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Application of the finite element technique on air-conditioner
pipeline vibration analysis and optimization design
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2 College of Engineering, South China Agric. Univ., Guangzhou 510642, China;
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Abstract: Three-dimensional pattern of air-condition pipelines was established by Pro/E software, transferred
to ANSYS environment, and a pipeline finite element analysis model constructed to caculate the first 20 stairs
inherent frequency and vibration mode. Simulating compressor excitation and analyzing pipeline vibration re-
ponse characteristics, an optimization design scheme for decreasing the matched pipelines vibration was ob-
tained by caculation and analysis. This demonstrated that it was feasible to decrease air-condition pipelines vi-
bration by the finite element technology of ANSYS software.

Key words: finite element analysis; vibration; computer aided engineering (CAE)

UEZASEROTHRERBLE, KL,
HRSEGETE#T SBER ERENEREZ
BIRAHBRE , WA AT ELGEREAR, @R
B R B T X B it R B AT R A0, B
Wit B 8 — B 7 B U188 BY iR i1 (computer aided de-
sign, CAD)#¥ 7% CAD 5 E ¥4 B) T # ( computer
aided engineering, CAE) I H HL45 & , AU BT fm
Bl MEAKRE T RITEMTRE, RIET ™
mER.

W 7% B 84 : 2003 - 06 - 23

FEEAZETS=AEENAEHEE DE
AOTMTEREEFAERA AT AP RN T
¥),EHNTH 20004 1 B ~2001 £ 7 HEI= G g
RS | MR R ARG Gk B
AEGTP), NE 220 TR, AL REGEHRE
16.6%F , AEBH SRKHA.

HEREEHRERY FERERZEBROIRSIN
SR, BUELSE, HY RAETBRNRHTE
EEENHESKEMESEORS, X2REH TR

EE® T A SCA(1968-), 5, T4



3 B 2 - A R T R 25 VB S B B 3 407 B A AR o B 13
181
°\cl()’
3 14
4@5‘2*
S 0F
=4 st
HE 6 \\3
93-' 4&@4
2 3 5 6 7 8 9 10 11 12
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1 &I FGE 4B Coolant system breakdown; 2 BB AR #i B circuit board block; 3 % 7 #it B buzz block ; 4 #448 B (B thermal resistor block; 5
K e AL # B electric fan machinery block; 6 7K & B water leak block; 7 JE4E HL & B compressor block; 8 %84} {4 & B plastic component
block; 9 4R AR 4B gas fluid valve block; 10 382 2F #4 FE telecontrol utensil block; 11 ZF FE#RH(B transformer block; 12 B A #F B B capacitor

block
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Fig. 1 The foremost 20 production malfunction rate of air-conditioner on domestic market from 2000-01-01 to 2001-07-10
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the favlty pipeline joint flange 0.62%
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copper tubing sand hole/crack 3.32%
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in appropriate amount of coolant 3.38%
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oil and filth clogging 0.18%
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weld junction leaks 4.97%

SRR

the outside engine nut leaks or cracks 3.56%
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Fig. 2 The pie chart of fault-rate in cooling system
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Fig. 3 Finite element model
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Tab. 1 Preceding 20 stairs mode analysis result of original
model, model 1 and model 2

FRAGHE R -1 BRI 2
M3 original model model 1  model 2
modde - w2 f/H:  f/He
vibration mode
1 12.189  EHHNEH 12.215 16.742
2 12.424  HE4iNED) 12.670 16.970
3 22.155 HSEEH 22.751 24.622
4 29.814  E#HNHED 30.186 39.760
S ¢ 31.585  HESEED 31.887 40.857
6 33.439 E#VES 36.209 76.005
7 36.129  EHENEH 41.697 86.205
8 37.933 HSEEY 59.392 96.619
9 51.154 RS EES) 78.244  121.990
10 59.383 ESEEs) 84.007  130.290
11 70.490  #HSEEF  110.270 166.710
12 76.634  EISEES; 125940  200.030
13 83.950 HKEELS  151.370 202.530
14 110.270  HKEEF  167.570  242.300
15 150.500  #HESEHHS  220.770 267.360
16 151.390 ESEEZ  223.050 294.440
17 177.880  HEKEH3)  247.860  301.910
18 194.640 HEHES  267.590 310.210
19 22.770  HSEHE3)  299.470  328.380
20 245.580  HESUEEZ) 314.350 350.640
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Fig. 4 Distribution cloud chart of resonance response
shift of original model
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Fig. 5 Distribution cloud chart of resonance response

of original model stress
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Fig. 6 Finite element model 1
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Fig. 7 Finite element model 2
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Tab. 2 Comparison of resonance response

BAfH e MR
the largest test bit shift / mm / MPa noise level/dB
JFIEE A original model 1.607 000 32.039 52.0
RS 1 model 1 0.890 627 14.557 44.3
BER 2 model 2 0.846 476 10.548 2.0
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