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Experimental Study on the Aerodynamic Performance of a
Cross-Flow Fan for the Various Leading Angles of a

Rear-Guider for a Room Air-Conditioner
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Abstract: Generally, the chassis of an indoor RAC is composed of a rear-guider and a stabilizer. The
aerodynamic performance of a cross-flow fan is strongly influenced by the various design factors of the
chassis of an indoor RAC. The purpose of this paper is to select the optimum design factors through the
aerodynamic performance of a cross-flow fan. The design factors are the leading angle of a rear-guider
(0,), a stabilizer setup angle(f,), a rear-guider clearance(e,), and a stabilizer clearance(e,), respectively. As
a result, the optimum design factors of an indoor RAC can be presented as a combination of 6, =33°,
0, =55, ¢ =6~8mm, and e, =7mm through the analysis of a static pressure coefficient and a static

pressure efficiency.

Key Words : Aerodynamic Performance, Cross-Flow Fan, Cut-off, Fan Tester, Flow Coefficient, Leading
Angle, Rear-Guider, Room Air-Conditioner, Stabilizer, Static Pressure Coefficient, Static
Pressure Efficiency

— 7|8 MY — N 3 FAHASF [rpm]
p, : AL [mmH,O]
D, : Foztelt e FEFA 71299 AA [m] Q : % [m’/min]
D, : AFH A [m] R : Eloj7tolr 8] FEWH [m]
g FENEE [m/s] T : EZ(torque) [mN « m]
L BEP £=5 AL [m] U, : BRI 75 AFEE [m/s]

;2N T) v 3718 HIFTE [kg/m’]
"\ 601000 ¢ @ Bol7kelte] A (eading) - A [m]

* AZAA@AAA - FANE R FEHI|AA 2" FET} *F Jang-Kweon Kim(corresponding author) : Department of

E-mail : flowkim@kunsan.ac.kr, Tel : 063-469-1848 Power System Engineering, Kunsan National University.
s oMy . FASE 7] B E-mail : flowkim@kunsan.ac.kr, Tel : 063-469-1848

** Seok-Hyung Oh : School of Mechanical Engineering, Kunsan
National University.

SR ESHI| A3 X| M17¥ HM3%, 2013 62 35



2(0{7tol M=ol mE FSHHEE

e, : 2HHEZolA Ak(cut-of)F EA [m]

e () _ ps'Q
M5 - ;S]c":]—‘?"% [A]]v n‘;*mxloo
91 . ﬂo']7]'olt‘]_0/] /\‘]13_—2_]—};_ [0]
92 : _)_\_E']]‘QE}'O]X‘]P,] @Z]Z}'E [c]
e, (4o X LX0102
A EEAT, (A D5l 5y
2g X
o AR [0, =2
X Uj
b HEAS (¢: Q )
’ D, X1 xU,
1. M B
BAolgdoz BujHpE By Foo]Z(elst
RACZAL 32 UubH 0 2 -§57](condenser), U5

71(compressor), 73 S0 AX|g Ar|et T
7)(evaporator), ¥3H(cross-flow fan) o] X
AW 2 FAE Aok 74 AFASE BE o
Zr= we Ao A7 ¢ (forward-curved
blade)—g Z&sl= dHE (impeller)©] Th. I RAC
AU)719] MAl(chassis)= TFH D YA =
Bl 2}o] A (stabilizer) 2k 72 Aol 127k 2]o]
7}o]t(rear-guiden) & E3NA] 3] F=E T3
FFL 1893 Mortier?] HHEF"E B3 A
22 29 olF, & o] flthrt 19531 Eckell
o278 #RFH] WERFFE FAste HWAS
(eccentric vortex)2] TZ7} A2 LA AT =347
ol|= Eck, Laakso, Coaster, Zenkner 5ol &3l &F
o) AsHAE olsfstH e AHHA A7 @
A 3= %:2‘31 Y 1 & Porter 52), Ilberg =9
Murata 5, Preszler 5, Tsurusaki 5%, Toffolo 57
01]«] g AT Wgo] oS e]"]ﬂoit} I A% #5
iﬁ*ugr«l P Z7)4

2 AF3
o] P4z 5’-7] %‘01] & A A
o3 & A Aok 2y AR o
AANYO] oFAA = W Es] A7
8540 wetiE A2 o
T2 E[AL = Aot o]
dEZ FTHAME TFI s AFH

(o

P

_L;

N o ok
[‘IE

L _EL 4o
o
e rlo
o
33

-
2

w o % e fo
to M, of oH

r_l_r
ot
o A M Q oo U

)
fiea
[
-

o
L
2

)
2o

Y

2 o Qo of ooy

4o 3o

b o

w

6 TRATHI|ASLLX AM17H M3=, 2013 H 68

A

rg
oH
olr
2
il
_o'y
>
ol
M
re
4

= 3
aT

AT A=

g, 2 7] BEH 53¢ g4
< U5 grstuzt gojrle|r o] FE0] AlRtE =
A7t E(leading angle)oll ®ISHE TS o], thst
AAMTE, 5 BFAI golrtolt e FAEAS
A=k, = #RAFG 2efdatol Ao B4 2 A
A Axol M3lE FUES v FPAHE AFHY T
H4% 545 B8t I meps B ATl
A B2 A8 &5 Aol 7Hsd BRI £
A FAzAE A sk, ofge] #FH g
FRE AAZ R A= PAE FA FH3
1A J}

047W réjEﬂiEi(fan tester)= KSB 63113 AMCA
STANDARD 210-85& %312 3} Fig. 29} 2ol &
9y Ty wZukaoz AA AZste AL
o} 3 2 2] 8-S 1w A (calibration)Z S A A|
gt ETFWAC] 60 mmd =F A3 AY(Ap,)
WA SRR A 5SS Stk ® B
Elo] 884 = A8l 100my « md ESZ
% 7](Onosokki, MD-105R)<} |t -8-3F<] 20,000 rpm
Q1 3] A 7R 7](Onosokki, MP-981)7} F-2+=|of )



ZIX}
[=K=}

rH

3, AAZEE0] 100 Watt ]l AC A T E|(Samsung,
CSM-0)ZE FFEH =5 HASISH o™, 75 Z(shaft)
2 A 58 A A7 F JEE H(chuck)< ©]
£33t o714 AC AREEQ] FTFL QI E
(inverter) W02 THEFE A HEIglo] H(Sam-
sung, CSDJ-01BX1)E AH&-3} 3t} =3+ S E]| 22FH of
Ao AT A2 Hh-8-F0] 200 mmH,0%1 2

A A (Furness, FCO332)& o] &3l 242t g3t o
o, dFHe EF} 3|Hgo AL AEAAY

(Onosokki, TS-3600B)S A&3}31 T},

/Expenmenlal Jig

Duct:

Torque & RPM
Sensor

Controller

AJD Converter

Torque & RPM
Indicator

Pressure
Transducer

S

Fan Tester

Personal Computer

Fig. 1 Experimental setup for data acquisition

1625

Centrifugal fan

225
30,

220
90

Damper

0360
[]200

i

Nozzle

N

Supporter

850

Scréens(#20)

=)

Fig. 2 Fan tester layout

3, HAFEHA AGAAER EAET] B
I AFHAA 7] Soll tig A EE9] HolHE wol=
ol7] 9= ADAME (Keithley, KPCI-3101)5
Ab&StATh E HAWHE Y AEY FuTE 10 kA,
e MER FE 327687 2 Hlo|EE B3}
o HE5T 4 AEZF Testpoint(Keithley, version 4.5)
AXEIo]E o] 8ol AEZZ TG THEO] AL

Sskinh

2N

o

2.2 AlEEH

Fig. 3& £ AFolA 283 #F
38ha &S veha ok e
©] 106 mmeolal, ENF7F 3570011, 4
mm<l LA FAFES- 314 mm 9] Zo)7}
Z&to] AE-3FA T

Fig. 45 B Ao A AFE-3 371K
olB} & Uehdth gojrtelre] FERV=
7 T S AN BFH 979 058 =
712 7129 O™ o Z7be gojrtely Mt
ZF=(0,)N A 27 A Aol A F4& BHsIHEA

w9e] 712903 LA A%

K
B

3

87.5mm=E T3 3to] Az ol A R E
sto] 108°7F Hl= AA7HA d5E g
T2 Aol flo] mEskAl 2 Adx
TSR R gojrtoly ¥

o] Adujzjell A et o] EEHE

il

=
=

Fig. 4 Three kinds of a rear-guider model

e

t2E8 7| A 2ete| x| M178 3%, 20134 6¥ 37

r



2(o{7tol MEzt=of mE Fo0o2

4, Fig. 5= #FAL SR ojrtolri e}
ZHeto] A o] AAIAE 23T RAC A7) A
AlE YERd T-do|th B Ago AHg ZA7e] A
AJNAE-L Table 10 8.2F3}3th

Rear-guider.
Cross-flow fan
Basic circle diameter
>
2.
Stabilizer
Chassis

Fig. 5 Geometry configuration of an indoor RAC

Table 1 Design factors of an indoor RAC
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Fig. 6 Static pressure coefficient profiles for the various rear-guider clearances
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Fig. 7 Static pressure efficiency profiles for the various rear-guider clearances
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