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Abstract

The purpose of this study was to reduce the airborne noise emitted from the package air
~conditioner (PAC). therefore, the optimum design methods of the fans and the flow-paths were

investigated experimentally through the analysis of the noise problems caused by the conven-

tional PAC system, and the fan performance tests and the system resistance measurements of the
parts which belong to the flow-paths of the PAC were used to study these noise problems. As a
result, through the optimized flow-paths of the new PAC system with the lowest system resis-

tance, and by adjusting and matching the operating point of each fan to each PAC system, the

airborne noise reductions from the new indoor PAC and the outdoor one were achieved upto 5.5

dBA and 6.6 dBA respectively in overall noise level as compared with the conventional PAC

system.
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Table 1 Comparison of indoor PAC’s specification
Parts Old PAC New PAC Index
PAC size {mm?) 1750 (H) % 500 (W) %320 (D) | 1750 (F) %550 (W) %3000D) | 1y popey
Inlet size (mm?) 670( H\ * 420 (W) 300 (H) % 120(W) H : Height
Outlet size (mm?) 230(}{ * 440 (W) 980 ( H?A;LIQJ W) W Width

H 3 =
g/ | Outlet “ v’/
H = /i
/o
== I /
2o
[~ Sirocco fp==s
H Fun\ "L )
; Hear QJ
H Exchanger § Inlet
H : iy
H \ ]
H ™ Inler . L
fa) 01d model (b New model

Comparison of flow-path between old model
and new one in the indoor part
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Fig. 2 Comparison of flow-path between old model

and new one in the outdoor part
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Fig. 4 Comparison of system resistance curves
between old model and new one in the indoor
part
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Fig. 6 Profiles of nondimensional sirocco fan’s char-
acteristic curves in the old indoor part
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Table 3 Comparison of double inlet sirocco fan performance
Model | N(RPM) | QICMM) | Ps(mmAq) | Qmax(CMM) [Psmax (mmAq) Index
. ) i _
Old fan 631 18.5 10.5 27 16 13.19 *CMM:nﬁ/n]in
New fan 570 18.5 9.58 30.99 11.59 * D, (both) =300 mm
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Table 4 Comparison of nondimensional double
inlet sirocco fan performance at the
operating point

Model | @ Us A

7t (%)
Old fan 0.44 1.735 1.5 68
New fan | 0.487 1.93 1. 5 80
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Fig. 8 Comparison of operating point between old
model and new one in the outdoor part
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Fig. 9 Comparison of flowrate versus rotating speed
between old model and new one in the indoor
part
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Table 5 Comparison of axial fan geometry and
performance
B D, | DI | p N
Model | g Qb b
(mm) | (mm) (CMM) {{mmAq)| (RPM)
Old fdl’l 40 3.7 765
---------- 460 | 160 |3
New fan| 40 2.7 685

Table 6 Comparison of nondimensional axial fan
performance at the operating point

Model Q Us A 7t(%)
Old fan 0.248 0.2 0.095 61
New fdn 0.275 0.15 0.093 60
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Fig. 10 Comparison of flowrate versus rotating speed
between old model and new one in the outdoor
part

ghil, Fig. 82 712 9 A4 delr] el A

Gx) Fapalel Bk G A Eel g 2ol
WE A EAE o AGEREE e
sl s e o At fad ad
i EFAS S AER A S Aelg

sto] Table 53} 625 S.opd sl o 4

s ~‘%va At Aol 7lol A= e Hsh 4o
bobx 7] witel, Hidel £ 4 S4 7]
S x{u}/l o} ﬁ,_q A ‘;H”l ;g oL}ﬂ/];,:ﬁ Ys=() 90]] pE

H
Ys=0.152 zholx| o, FrukAlg== @=0.246 ol 4
D =), 27605

A=A, v



43 PAC AlLH7] & Alel7|
Fig. 11&

B 54 A

Sn  [dBA]

Fig.

[dBA]

Sn

Fig.

adeleh, whebyq rlEel Aol 1/3

S A7 Aol

Fig. 10 o2 %€
+A A=

r_&

*H_f A7l A E

ol ¢x o el M
2 =

N QL
jos]
=
X
3
ajo
14
N
e o S

.‘y
to @z 3o
noo o W

A
=)

Plat
g
jal

b

)
Ini

do 2 M
wlo

o

65 1650
b
80 4600
N
]
55 4550
i =z
50 Js00 &
Sn :]
h 4
45 e J450
e m ]
J400
S350

A [cm]

11 Relation of noise and rotating speed according
to the variation of the effective inlet area in
the new indoor part
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12 Comparison of noise spectra between old
model and new one in the indoor part
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