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ABSTRACT

Noise regulation of heavy construction machinery is getting stricter: 3 dB per every 4
year in European community. To meet this requirement many engineers have adopted the
enclosing structures with thick absorbing materials and small opening. This increases
internal temperature of the enclosure which have engine systems such as electric
equipment that are vulnerable to heat, and engine block and muffler that can be regarded
as heat sources. So noise control engineers have to consider a coupling problem:
combining heat balance and noise reduction. This paper describes this approach by
introducing simple heat transfer theory and SEA. The enclosing system of the loader
whose enclosing structure consists of two rooms is investigated to show the validity of
this method. The results represent that the simple heat transfer theory can be useful to
estimate cooling performance when it is linked together by the back pressure theory in
duct system, and the radiated noise can also be estimated by the SEA. Therefore a
designer can use these approaches to define the opening ratio of an enclosure and the
mass flow rate of air considering radiating noise.
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Table 1 Results of noise prediction and experiment

Effects of O}()enz )A OFer;)B og;(:;[;lg Ab(s;r;))"iion Inner (\i;l;ime** Results(power, dB)
m m (%)* ° 0 EXP SEA
0.025 0 0.6 0 98.5 88.0 87.7
0.050 0 1.2 0 985 898 898
Open A | 075 0 16 0 985 90.8 909
0.100 0 2.4 0 98.5 92.0 91.6
Open 0 0.192 45 0 98.5 92.3 929
A&B 0.1 0.192 6.9 0 98.5 93.7 93.6
Inner 0.1 0 24 0 985 914 915
volume 0.1 0 2.4 0 86.0 91.3 91.5
Absorption 0.1 0 2.4 23 98.5 88.1 88.7

*: With respect to total surface area
**: Source volume 2.5% of the total interior volume of the rectangular model
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