2002 FAZ)A A7 WHS =2F pp. 147~151
FAdlay 2002, 12. 6~7.

AR REHXYE 98 &4

na

X

=

oo

=
T

Numerical Experiments for the Optimization of the Flow
Path through a Cross-Flow Fan

Yong-Du Jun, Jong-Soo Lee”

Key Words : Cross Flow Fan(3)F4-¥7), Computational Fluid Dynamics(H74] 3}, Flow Path
Design(#-Z247), Indoor Air Quality( ] &7]9] &), <EE ¥ (Velocity Distribution)

ABSTRACT

Cross flow fan system is widely used for various applications, especially for the air-moving device of
heaters, air-conditioners, and air-curtains. Although there are efforts for the optimization of c/lss—flow fan
flow path with different methods of approach, it is still being investigated by many researchers through
experimentally and/or theoretically, because the flow pattern of the cross flow fan is not stereotyped. This
paper presents some results from numerical experiments for the optimization of the flow path through a
cross-flow fan to be applied to indoor wall-mounted room heater. Two dimensional analysis has been
applied to a specific fan system including inlet and diffuser outlet. Flow characteristics are presented and
discussed for two different flow path at three different operating conditions represented by rotational
speed(800, 1,000, 1,200 rpm) of the fan. According to the simulated results for the specific fan system under
consideration, it could be found that the flow pattern resembles each other at different rotational speed (to
say from 800 rpm to 1,200 rpm) for a fixed flow path, while the secondary flows mostly absorbs the speed
effects. By changing the flow path significant increase in volume flow rate is estimated upto 265 at the
same rotational speed. According to the present experience, fan flow path design can be performed more
efficiently by incorporating this type of numerical experiments combined with the model tests.
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Table 1 Typical Design Values of Cross Flow Fans®™

Description Designation | Typical Value(Unit)
Flow Coefficient [} 0.35~06
Loading Coefficient ¥ 25~40
Hydraulic Efficiency Ny 60~80(%)
Hub-tip Ratio(r/ro) v 0.7~0.75
Solidity [ =]. @ ®)
Outer Blade Angle A 50~70( ") Fig. 3 Model configurations with computational grids
Diffuser Angle B 10~15( *)
Table 3 Test conditions for Models A and B
Table 2 Conditions for an acceptable thermal environment Tested Models
Model-A Model-B
Spec. ASHRAE® Domestic Rotating speed(om) | 800, 1000, 1200 | 800, 1,000, 1,200
Item (Winter) Regulation
Alr Temp(€) 0B85 . 3, 884 2 $2Y9E Tln, OFA 2 2edaelA)
Humidity(%6) or 0~70 o 9E $3E Fael MPAD HEFYT 2 & Y=S
Dew-point Temp.(C) 2 NEseT
Air speed(m/s) <02 <05
Vertical Air Temp. 33 FARAY
Difference(C) <3 -
(btw 0.Im & 1.7m) Awptg e A ugEA 239 Navier-Stokes 3
Floor Temp.(C) 18~29 - BN E ANEHAxn, $FELRE k-t high Reynolds
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Table 4 Volume flow rates at different rotational velocity

Rotational speed (rpm)

g0 | w00 | 1200
Blade Chord, b (mm) 40
Blade Rotating Speed, w0 50100y | 45610 | 547012)
(m/s)
Volume
i Model-A |1281077] 1666(1) |1879(1.13)
ow rate
per unit
depth, Q/w | Model-B |32.95(0.78)] 42.36(1) |49.71(1.17)
(m®/min/m)
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