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Characteristics of flow rate according to design parameters
of a shroud in outdoor unit

. . . ¥

Ki-Jung Ryu, Min-Soo Kim, Woo-Ho Cha®, Kwan-Soo Lee

School of Mechanical Engineering, Hanyang University, Seoul 133-791, Korea
*Air conditioning division, LS Mtron, Jeallabuk—-do 565-904, Korea

ABSTRACT: In this study, the characteristics of flow in outdoor unit were numerically
analyzed. Parametric studies were performed to compare the effect of bell mouth height, fan
height and fan width concerned with flow rate. The result indicated that the flow rate was
dependent on the bell mouth height, while it was negligibly affected by the fan height and
fan width. The fan width was found to affect the velocity distribution at heat exchanger
face.
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(a) Air conditioner outdoor unit

fan

fan mount

(b) Fan and fan mount

Fig. 1 Schematic diagram of air conditioner
outdoor unit.
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Fig. 3 Velocity distribution as function of
heat exchanger height.
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Fig. 4 Static pressure contour at the fan.
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Fig. 5 Velocity contour in front of the heat

exchanger.
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Fig. 6 Flow rate as function of the bell
mouth height.
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Fig. 7 Velocity vector around the fan.

ol uEhfler Muhg-so wolrk 150
mmell A el Hirh Ha T oojefe] g
Ae gadd f5e 2487 A8 Fig 7S

v}-§- wobgel wah e FHoR
gate fraFol Hadrh =g dukgs golvt
o719l dF& ° wol v wEpA

£ gAste] FAVE WEE A
Fa 971e] A& Adste] =

Z

w
w
I'_\M
lo
ki
L=}
2
B
i
40
ot
rII.
o

(c) 150 mm

A Al 9E AN Agssich Anw
Ash Aol ol Wsel wWE Fr 4P Wk
2A wAEA gt fFe Wals BAW 2
37 medN EEEE f3el Y gee
& ok W Folsh e Aol Ak
22 A% f29 9Fee] Fasm, Wo Ee
Agols whael oF A% Qs 7] Fuel
P,

3.4 8 Afolel Z+Zol mtE R W

B Aol A ALg

ol oJa] ALQ7ldAa EEHE FHEFS T7HA 7] wEe e
7171 98] N2 ZolE WA Y. e =ol &7 9 dA =
WHslo] i3k fF HIES Lr|9s] dA A H2E HUu= 3
2 722 #3150 mMmEYS 29 50 mm 2 3 A9 e

165

145

1.25

1.20

(a) w = 0 mm (b) w = 273 mm

Fig. 8 Velocity contour in front of the heat exchanger.

- 248 -



gk Ak o] A i kel Wake A
WA A] eFskrh A A whE dugr] dd
°f FEwXEE Fig. 8 olA W 2 Ape]7h WA
T 8 dEe wt gl Folgo] Al
A frEol ddatA EExFh webd 8 R
el A dll Apolo] HAS WAstY &7 fres
TdstA sfoF ot

4. 2 &

& AelM = GHP Al=g)o] de)7]elA it
dugky] FHe] fEgol ko] 3 FA R
AbE dstal, AAIARS] Wepg-e] o]s)
Ao xol A Apole] AWt whE

oY) fﬂol G FoAel el st Akl oste] U
2 3719 Aol A7la, A e JF

o <l ?5‘}04 Ay dAdelA 71 K

ol ¢For A3

(2) fﬁﬂoﬂfﬂol AEFAS A7 971e] Al

< =071 fdiMe AT Wrke2 EolE Al

alof gkt

(3) 2} ol F Alo]e] A wWE &

st AA %‘%D} zaiur sl Alole] 7FA o]
=

o] A= oA FE T oUA-AY &
N 34 ‘R410a-& GHP Al 2=l'e] ol tu]
o oz FPEJon, FH7H LSAEES] 9
E oA ‘1Eg& GHP gy HHAA 9 A+

- 249 -

e
4
hines
i
i

it}

b

Ho
r

Amgad, E., Daniel, F. and Ismael, R., 2003,
Performance Analysis of Axial Fans in
Residential Heat Pump Systems, ASHRAE
Annual Meeting 4630, pp. 15-20.

Oh, K.J, Kang, S.H. 1999, A Numerical
Investigation of the Dual
Characteristics of a Small Propeller Fan
Using Viscous Flow Calculations,
Computers & Fluids, Vol. 28, pp. 815-823.
Oh, K.J, Kang, S.H., 1995,
Calculation of the Viscous Flow Around a
Shaft
Methods

Performance

Numerical

Configuration, Int. j.
in Fluids, Vol.21, pp.

Propeller
Numerical
1-13.

An, C. S,

transfer

Choi, D.H., 2004, Fow and heat
analysis for the performance
improvement of Cross—flow fin—-tube heat
of the KSCFE
Spring Annual Meeting, pp. 183-189

Chung, Y.L. , 2004, Analysis of Three-

Dimensional Flow about the Outdoor Unit

exchangers, Proceedings

of a Gas—engine Driven Heat Pump System,
MS thesis, KAIST, Daejeon, Korea.

Bohm, M., Wechsler, K., Schafer, M., 1998, a
Parallel Moving Grid Multigrid Method for

Flow Simulation in Rotor-Stator
Configurations, Int. J. for Numerical
Methods in Engineering , Vol. 42, pp.
175-189.

Donald, A.N., Adrian, B., 2006, Convection in
Porous Meadia, 3rd Ed., Springer, pp. 10-14.



