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Optimal Design of the Pipe Configuration of an Air Conditioner Outdoor Unit
Considering Vibration Characteristics
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Abstract

The pipes in the outdoor unit of an air conditioner are designed to reduce the vibration effect of the
compressor. Three-dimensional structure of the pipe could provide various design choices and the resultant
vibration characteristics of the outdoor units. A design program has been devel oped for an eligible parametric
study of pipe design and automatic vibration analysis using commercial software, I-DEAS, and its macro.
Optimal design of pipe configuration has been performed usng the commercial software, iSIGHT. The
optimized design shows 70 percents improvement in the vibration characteristics of the outdoor unit of an air
conditioner.
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Fig. 1 Compressor and Pipesin the outdoor unit of an
air conditioner
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(d) Pipe Generation
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(b) Shell elements
Fig. 5 I-DEAS Analysis Result
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Table 2 Comparison of analysis and experiment

Type Beam shell Test

Mode Quad. Tetr.

1st 296 258 261 282

Znd 377 343 350 396

3rd 53.3 487 470 55.0

4th 88.8 2249 234 924

Sth 1275 118.4 119.6 133.0

Bth 15586 1367 1411 152.0

Tth 172.2 152.9 154.9 177.0

&th 208.3 197.9 199.8 212.0

ath 2338 2138 217.3 222.0

10th 2753 257.9 260.3 291.0
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Table 3 Optimization Results

Z71% | A% | HeEe
Hs
A | 23.4 10 10 ~ 40
T Ho 92.2 60 60 ~ 120
[mm]
S max
224 | k) 305.2 91.7
61;}‘311 FReaction
] 574.1 121.4
¥ 32 AAMTFe HHge HAE AT
2k vludk Aol AAMFe e 2~3cm vl
of Fo=H TJ|EAFA H|ste] HUFHLS o
70% =o]E3L, MEel ogh wkHe 32 80%
AE FolEQh
6. & =
3 Y FhelA Tt AAVMEAS JHA A
AT oozl Hejr)e]l dFT]d AAH= wjH
AE5EAo] T8 AARA9 ol UEs5A
< AA AHE FIAY AFE S FElANt
T F gormg AE ALAsAE AP
Ho w2 AAE|d ofHe Ho] Bt
B AFoM = A4 7IHY AHs AEEA
TR FEHS Tl &FA AsEAHAESE 1
gk wjAAaA Al 2"S 5SS

660

[o

AN RS ARSEte] TS Al
H oA, g dS 2-3em WA S
©ovfolzel HYgY W A EwheE ol

the RS HelZEth
AAAN2=ES A}g3tozxn S x1

B30l 9 Fel 2

=

i

=RE]

Ao 2

70~80% g(ﬂ
A ot

el AHEEE

°

)
=

O

7}

H oo

Iy

(1) Yamamoto, H. and et a., 1995 “A Vibration
Anaysis System for Pipe Design,” ASME, Current
topics in computational mechanics, Vol. 305, pp.
327~338.

(2) Sawanobori, T. and et al., 1995, “A Vibration Analysis
of Compressor-Piping Coupled System in Air Conditioning
Units” ASME, Current topics in computational
mechanics, Vol. 305, pp. 305~310.

(3) Seoggwan Kim and et al., 1993, “Vibration Analysis
of a Refrigerator Using Component Synthesis
Method,” Journal of KSNVE, Vol. 3, No. 3, pp.
253~257.

(4) Bong-Jo Ryu, and et a., 2000, “Effects of Attached
Masses on the Instability and Vibration Suppression of
a Flexible Pipe Conveying Huid,” Journal of KSNVE,
Vol. 10, No. 2, pp. 280~290.

(5) Han-Kee Jang, and et a., 1999, “Development of
Pipe Configuration of Air Conditioner Compressor for
Vibration Isolation,” Journa of KSNVE, Voal. 9, No. 4,
pp. 795~805.



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



