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ABSTRACT: The refrigerant-induced noise of the air conditioner is one of the irregular noises
which occurs at the indoor unit. Because the air—-conditioner makers are always trying to reduce the
sound pressure level radiated from indoor unit, reducing the refrigerant-induced noise at low cooling
mode is very important problem. But it is very difficult to estimate whether the refrigerant-induced
noise occurs or not before it becomes problem. In this paper, a method to predict the
refrigerant-induced noise is suggested using flow pattern map. It is estimated that the irregular noise

from the refrigerant comes from the slug flow in a pipe.
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Sound Pressure Level [ABA]

Fig

(a) Test setup for noise measurement

Condenser I

outlet

Condenser
inlet
(b) Installation of the sight glass
Fig. 1 Test Setup

-10 { —+—1-phase
‘ oo 2aphase

10 Loo 1000 104000

Fregquency [Hz]

. 2 1/3 Octave spectrum of the sound pressure at
1-phase and 2-phase state

Table 1. Cyclic conditions of the test

Factor(unit) Value
Condenser pressure(kPa) 1880~2100
Mass flow rate(kg/hr) 85~110
Sub-cooling (C) 0

Refrigerant phase at 5

condenser-outlet
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Fig. 3 Typical flow pattemn for the horizontal flow
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(a) conventional (¢=952mm)
Fig. 6 Schematic diagram of the condenser—outlet pipe

(b) inmproved (¢=6.30mm)

Table 3. Total sound pressure level

Pressure  Mass flow rate Total sound pressure level [dBA]

Conventional Improved
L5l [kg/hr] 2-Phase  1-Phase  2-Phase  1-Phase
1.88 110 38.4 36.1 37.7 36.3
2.1 85 38.2 36.7 36.9 36.6




Table 4. Estimated sound pressure level for the refrigerant

Estimated sound pressure level for the refrigerant

Pressure Mass flow rate [dBA]
[Mpa] [kg/hr] Conventional Improved
2-Phase  1-Phase  2-Phase  1-Phase
1.88 110 34.7 19.7 324 19.9
2.1 85 34.2 28.4 28.6 26.0

(a) conventional (¢=9.52mm)

(b) improved (¢=6.35mm)
Fig. 7 Time data for the sound pressure level

= Conventional { $=9.52)

o Improved (@#=6.35) |

-

~
£
2
g
=
=
=

Freguency [Hz]

Fig. 8 1/3 octave spectrum of the sound pressure level
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