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ABSTRACT

A few Humidifier have vibration problems caused by velocity of flow, piping vibration and kar-

man vortex. The crack is generated on pipe wall and humidifier are damaged. Vibration analysis is

conducted to prevent pipe damage during the design. But the other problem are caused after analysis

of vibration. Therefore in this paper, the vibration and static analysis have been measured and ana-

lyzed for pipes and curve. Also modal test is conducted for analysis of natural frequency.
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(b) Fin
Fig. 1 Structure of humidifier

Asigin.
Modal testt pulse 3560C, amplifier(T-2692), Table 1 Material properties
accelerometer(T-4371), impact hammers AR&-3}%] Density | Younegs [po:c o T Yield [ Ultimate
021 BAIO Al o3 Materials 3. | modulus os:o S strength | strength
A A4S AAEEAT (kg/em™)| “(Gpay | ™0 | MPa) | (MPa)
Stainless steel| 8,000 200 0.3 310 620
ic &Ad
3. Static & 25% down | 8,000 | 150 | 0.3 | 232.5 | 465
50 % down 8,000 100 0.3 155 310
3.1 Full Model
Apmde] sk AAe TRl EAS R SS316L 7,999.5 193 0.3 250 565
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Fig. 2 Skin temperature

Table 2 Analysis result of room temperature

} Deformation Stress
(mm) (MPa)
Without 10.248 57.26
. preSSurC
Without support -
With 10.248 57.99
pressure
Without 0.0181 129
pressure
With support -
With 0.0186 1.83
preSSure

welae] A4
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&719] g 3l
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p
F. AR -k kgl o3
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Aol ol3to] uhe
of e @ w, 1gH FYTeh WETIH 2

= )
gk gl

-_——. @@

Deformation:12.815 mm Stress:1,800.3 MPa
(a) Without support

Deformation:9.5186 mm

Stress:1,794.2 MPa
(b) With support

Fig. 3 Results of when considering with/without sup-
port(apply pressure)
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Table 3 Range of analysis
L Room temperature Operating
i e (22C) temperature

Without support
#7,5,3/Inch With support
With support

Fig. 4 Boundary condition
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Table 4 Analysis results at the operating temperature

With support

Fin pitch Sorting Deformation Stress
(mm) (MPa)
Fin 6.509 1164.0
#3/Inch Tube 6.453 19132
Fin 6.508 10603
#5/tnch Tube 6.452 2050.8
Fin 6.507 1022.7

#7/Inch
7/ne Tube 6.450 2121.6
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Fin deformation
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(a) Results of fin

Tube deformation

Tube stress - #7/Inch
(b) Results of tube

Fig. 5 Results of considered by fin pitch
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(b) Process

Fig. 6 Measurement method & process
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Fig. 7 The measurement results of eigenvalues

Table 5 Comparison of modal test and 3D analysis

Test( Hr;;ults 3D af[l;;ySiS Error(%)
142 140.46 1.10
163 156.99 3.96
182 175.81 3.40
194 183.66 5.33
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Fig. 8 Analysis result of stress
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