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Analysis of Physical Parameters for the Evaluation of HVAC Diffuser Noise
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ABSTRACT

The diffuser noise of HVAC(heating ventilating and air—conditioning) uses dB(A) or NC as a indoor noise criteria
that ASHRAE represents, and there is no specific guide line for application. According to the previous study, there are
some problems like that even though the sound level of sound source is same, the NC shows different values, which
makes the noise rating confused. This problem is caused by the frequency characteristics of sound source and its sound
level. Therefore, appropriate evaluation method should be considered based on the subjective responses. This study aims
to analyze the physical parameters appropriate for the evaluation of HVAC diffuser noise. To achieve this, recording of
sound sources, calculation of physical parameters and psycho~acoustic experiment were carried out and the results were
derived from the correlation analysis between physical parameters and subjective evaluatio
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Table 1. Vocabularies for the evaluation of diffuser noise =
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Table 2. Sound sources recorded and recording
level(dBA)

1 music studio 43.7
2 lecture room 49.3
3 small 48.8

auditorium
4 office 47.8 research room
5 meeting room 52.6 memorial building
6 lecture room 60.8

Table 3. Sound level modified for experiment(dBA)

53.6 | 488 43.7 38.6 33.8
59.3 | 543 49.3 44.3 39.4
58.8 | 537 48.8 43.7 38.8
57.9 | 52.8 47.8 42.9 38
62.6 | 576 52.6 475 42.3
709 | 65.9 60.8 55.7 50.8
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Fig 2. Difference between Physical Parameters
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Fig 3. Relation both Physical Parameters
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Table 4. The Correlation Coefficient between Physical Parameters

Leq NC . PNC N
apw | VB0V NC Tamm| ™NC J@mamm| N @aam| S| PSE
Leq dB(A)
avg(tot) 0.99
NC 0.98 0.96
NC(H 2} A}4h) 1.00 0.98 0.99
PNC 0.98 0.97 0.96 0.99
PNC(#Hz}A14H 1.00 0.98 0.99 1.00 0.99
N 0.99 0.97 0.96 0.99 0.99 0.99
N(HXFAAD 1.00 0.98 0.98 1.00 0.99 1.00 0.99
SIL 1.00 0.99 0.98 1.00 0.98 1.00 0.99 1.00
PSIL 1.00 0.99 0.98 1.00 0.98 1.00 0.99 1.00 1.00
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Table 5.The Correlation Coefficient between Physical Parameters and Adjectives

Leg NC PNC N
amiay | NG favstto] NC | L PNE | il N | mage | ST | PSIL
Roluzeig | 028 | -097 | 040 | 027 | -027 | -026 | -0.27 | -026 | -027 | -028 | 029
D& | 022 | 020 | -011 | B20 | 02 | 017 | 821 | 020 | o021 | 021 | 018
SWESG | 046 | -048 | 057 | -048 | -045 | -042 | -046 | -044 | -045 | -0.47 | -045
B | 060 | 050 | -046 | 060 | 056 | 055 | 058 | 056 | 058 | 060 | 059
clsAer | 054 | 053 | -036 | 053 | 053 | 050 | 053 | 051 | 053 | 054 | 0.54
AhET | 005 | 024 | 049 | 024 | -024 | -023 | -024 | -025 | -024 | -0.26 | -0.06
BTG | 048 | 043 | -043 | 043 | 047 | 045 | 047 | 046 | 047 | 048 | 047
@t | 059 | 057 | -005 | 057 | 058 | 055 | 058 | 056 | 058 | 056 | 058
= T Vhe T ns0 | 063 | 062 | 063 | 065 | 064
e | 027 | 025 | 017 | 025 | uww ..
FWOT | 065 | 063 | -047 | 063 | 063 | 059 | 063 | 661 | 063 | 065 | 064
SERNT | 020 | 023 | 058 | 023 | -019 | -045 | -04% | -01% | -0.08 | -0.21 | -0.18
Agat | 061 | 061 | -037 | 051 | 060 | 057 | 060 | 058 | 060 | 0L | 0.0
AFG 053 | 050 | -037 | 050 | 0.5 | 046 | 051 | 050 | 052 | 053 | 051
A9 | 011 | 008 | -008 | 008 | ©10 | 007 | 016 | 01l | 011 | 009 | 009
EN89 | 062 | 060 | -036 | 060 | 060 | 058 | 060 | 053 | 06l | 062 | 0.61
#2331 061 | 060 | 043 | 060 | 060 | 057 | 050 | 060 | 060 | 061 | 059
$2%&eI | 059 | 050 | -021 | 058 | 068 | 055 | 058 | 055 | 058 | 059 | 057
a4 061 | 080 | -038 | 060 | 050 | 056 | 053 | 057 | 060 | 051 | 060
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