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A Study on the Flow Characteristics in Computer Case by Crossflow Fan.

Haeng-Nam Leet - Gil-Moon Park* - Hann-Byul Jung#*

Abstract : The purpose of this study is to find out a flow characteristics when a
crossflow-fan is installed inside the computer case and to provide information
about the preliminary data of cooling efficiency of CPU and a flow inside and
outside of a computer case.

Under the condition of operating the fan inside the experimental duct we
changed the position of a installation of the slot, and the experiment measured
with PIV and the results are as follows. Under the influence of the crossflow-fan
installed to the air discharging side, mean velocity between 35 t0 45 on the Point
80 of the Slot 0,2,3 of the case increased and it influences discharging the air
inside of the computer case. On the left-upper end, which isn't directly influenced
by the suction-discharging fan installed inside the PC, a flow occurs caused by
vortex due to the Sirocco-Fan and Slot installed on the center of the right side.
We can see that a flow distribution increases when the Sirocco-Fan operates and
a whirl appears stronger between the slot and the suction fan. It is thought that
this phenomenon is influenced by a flow while it is on the way of entering from
the suction-fan and going out to the discharging-fan.

Key words : Particle image velocimetry(PIV), Computer case(ZHFE Aol2), Velocity
distribution(£E£%), Kinetic energy distribution(ZEAUAEE), Crossflow

fan(A2A~Z299)
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Fig. 1 Experimental duct

Table 1 In, Out, CPU Fan specification

120mn 25T {Hydro 3P)

92m 25T (Hydro /3P)

Dimension

120 x 120 x 25

Dimension 92 % 92 x 25m

Bearing type

Hyvdro bearing

Bearing type |Hydro bearing

Reted speed

1000rpm ¢+ H0%

Reted

speed 1500rpm + 10%

Reted volltage{12V DC Reted volltage |12V DC
Reted current {0.24A Reted current [0.09A

Air flow 72.0 CFM Air flow 26.3 CFM
Noise level 34.4 dBA Noise level 16.0 dBA
Pin type 3 Pin Type Pin type 3 Pin type

Table 2 Crossflow fan specification

<o
@
A
Modet No. A 8 C D E F G
AC-080-010 118 | 142 | 188 98 90 36 60
Frequency 50Hz
Voltage 220V 7
Motor Power 15W | 1l
Power ot
Consumption W e P
Current 0.10A] £ !g |
Revolution | 1,600rpm | 1 fg‘:
A Flow | L5CRM| fE 12
Static HIS N
Pressure 2.0Pa . 1‘3 ! i g
Noise Level 45dBA kil looiis]
Weight 1.5kg

ot d A vol g ehel 2] #32
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Fig. 2 Schematic diagram of the PIV system
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Photo 1 Flow pattern by Fan & Crossflow-Fan
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Table 3 Specification ef PIV system

Item Specification
matrox
Image grabber{ (DATA Translation)
- 256 Grey Level
Visualization | Light source TW Argon-Ton Laser
equipment Sheet light LLS probe
Kodak(ES 1.0)
Camera 1008 H x 1018 V
(1,026,144)
Working fluid Air
. Temperature 207T #1
Measuring
condition Particle ZnQ
Time
resolution 1/ 60 sec
Cal %;gﬁ;“ion 30 frame/sec
Image
processing Number of
data for 99 frames
time-mean
Pentium 1V PC
PIV Computer  {(CpU 2 54 GHz RAM 1G)
system -
equipments CACTUS'3.2
Software (Cross-Correlation
Algorithm)
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Fig. 4 Reynolds Stress by Crossflow Fan
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Fig. 4 To be continued
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Fig. 5 Kinetic energy by crossflow fan
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