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Development of Computation Method of Car Airconditioning Hose Vibration
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Analysis of strength and vibration isolation capability is a key element in designing airconditioning

hose. To estimate the vibration characteristics, hose modeling is made using beam element for rubber

hose and pipings including metal fittings and then finite element analysis is applied. This simulation

method is quick in calculation and easy to use for design engineers. This paper describes the features

and application examples of the simulator.

Key Words [ Air conditioning, Numerical analysis, Simulation, Finite Element Method,

Vibration/hose, Simulator
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Table 1 Analysis application

Geom.Model creation Unigraphics
from product-mode
Grid Generation,B.C.Def. PATRAN

Solver Nastran
Data Analysis PATRAN
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Fig. 3 Simulator Input Menu

Table 2 Comparison between beam and shell

Beam element Shell element

Calculation time 19s 43200s
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Table 3 Comparison between Test and
Calc.ResultO pipingd

Calculation Test
Straight 250.1Hz. 250Hz.
Right-angle-bent | 145.3Hz. 124Hz.
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Table 4 Correction Table
Bending angle 111moment 122moment
00 15 1451 1451
150 45 0 5.36 O 1530 2.66 O 1413
450 135 1292 1530

Table 5 Comparison between Test and Calc.Result
O Right-angle-bent piping)

TEST

Correction

Correction

No Correction

124 Hz

126 Hz

145 Hz
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Fig. 8 Modeling of clump and bracket
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Fig. 9 Test configuration of bending hose
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Fig. 10 Comparison between Test and
Calc.Result straight and bending hose
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