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ABSTRACT

To effectively reduce noise from heat pump (HP) dryers equipped with various components that

are potential noise sources,

a contribution analysis of the noise generated by each component is

necessary. In this study, the main sources of noise in a HP dryer were assumed to be the com-

pressor, drying fan, drum, lower box fan, and PCB fan. A contribution analysis was performed by

evaluating the correlation between the vibration signal for each component and the noise radiated

from the HP dryer. The contribution of 31 independent components created by combining the cou-

pled relationships among the five main noise sources was calculated. In addition, a contribution map

was created for each component to represent the contribution at each frequency of interest. The use

of these contribution maps not only enabled the determination of the noise contribution by each

component but also provided an understanding of the coupled relationship among the noise sources

at the frequency of interest. These contribution maps are expected to be applicable not only to dry-

ers but also to mechanical systems with multiple noise sources.
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Table 1 Operating frequency by noise source

Noise source Operating frequency [Hz]
Comp. 100
D-fan 65
Drum 52.5
L-fan 473
P-fan 80.8

Fig. 6 Placement of experimental apparatus
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Table 2 Bark scale critical band [Unit: Hz]

Bark freccfl‘:;f;y fngw‘;ffy Band width
I 50 100 80
2 150 200 100
3 250 300 100
4 350 400 100
5 450 510 110
6 570 630 120
7 700 770 140
8 840 920 150
9 1000 1080 160
10 1170 1270 190
11 1370 1480 210
12 1600 1720 240
13 1850 2000 280
14 2150 2320 320
15 2500 2700 380
16 2900 3150 450
17 3400 3700 550
18 4000 4400 700
19 4800 5300 900
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