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NOMENCLATURE

Symbols Brief definition

;7R *Unit vector along 4, » and z—axis, respectively
/ :Length of the test section [mm]

Z, :Exit length [mm]

Ap :Pressure difference [N/m”]

P :Reynolds number of steady flow [ =p,. 4 /v]
/ :Time [s]

u, v, w “Velocity components in 4 5 and c-axis, respe

ctively [m/s]

Greek Symbols Brief definition
u : Coefficient of absolute viscosity [N-s/m?]
v : Coefficient of kinematic viscosity [m%/s]
p :Density [kg/m®]
T :Shear stress [N/m?]



ABSTRACT

A Study on the Velocity Profile Characteristics of
Multi-Blade fan for Duct

Kim, Mi—Hyun

Advisor : Prof. Lee, Haeng—Nam
Mechanical & Metallurgical Education
Chosun University Graduate School of Education

Rapid development of CPU integrated circuit has brought rapid
increase of electronic equipment quality including computers.
Developed technology that to integrate CPU chips on printed circuit
board has brought acceleration of micro and higher-density
electronic systems. In particular, Desktop Personal Computer needs
increased power consumption of CUP and PC 1is getting thinner.
Therefore, heat design of PC has been considered as a worse
condition. PC inside 1is air-conditioned with a use of radiator
grille, heat pipe and Fan. However, as Desktop Personal Computer is
getting smaller and more he at is found in CPU and PC because of
integrated CPU, an effective technology to discharge heat out of PC
case is needed. As flowing in PC case makes whirling spirals in the
center of the case by Fan installed in different axis directions,
efficiency of air inhalation discharge is lower and noise is found.
When peripheral equipment is installed, air with whirling spirals
between bottom Slot and bottom case i1s stagnant. Therefore, this

study is to identify flowing inhaled and discharged inside and

_Vi_



outside of the PC case and cooling efficiency of CPU in a design of
PC case.

[t 1s to study flowing characteristics inside the Duct with a use
of PIV test. Under the condition that inhalation and discharge Fans
are operated, particles of ZnO(tracing particles) are diffused into
the mouth of the duct to measure the characteristics. The results

of the test are summarized as follows:

1) For operation of CPU Fan, flowing distribution 1is more
definitely found in the upper of the case compared to when the Fan
1s not operated. However, as CPU Fan moves clockwise, more definite
parasites occurs between CPU Fan and Slots. It is found when fluid
inhaled from the inhalation Fan has reverse strength while flowing

toward the discharge Fan.

2) The parasites occurring in the middle of CPU Fan is smaller as t
he gap between CPU Fan and Slot is larger. It influences flowing in
left top of the case which is hardly found when the CPU Fan is not

operated. However, it is believed that operation of CPU Fan does not

influence flowing between Slots and the bottom of the Duct.

3) Flowing occurs more definitely in bottom of the case when
Sirocco-Fan 1is operated compared to when it 1s not operated.
However,  when the Sirocco-Fan is operated in discharge direction,
more parasites between Slots and inhalation Fans are found. It 1is
thought that it is influenced by the sirocco-Fan while fluid inhaled

from inhalation Fan flows to the discharge Fan.

- vii -
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1. EXPERIMENTAL DUCT

Fig. 7 Experimental Duct
Fig. 72 210%450%490mm(7} 2| Z«2lo]) I 7]°] Desktop PC9 =7]
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Holl 120me] F¥Fan, $Hol 92m ¥=Fan, CPUY &%, W&Fand}
7522 90°E°17 92m ¥ZFano] AAHA 571¢] Sloto] FYFan}
THA W] HAAHAT. FYUFan AWM= IAE FLsHA BHE
T 9w 210%450+250me] MARAES HAsa WE Fan FWol=

210% 450%300mme] SEE A x5} ),
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1

=

2. % HE =9
Table.1& CPU % ¥4, WEol 21849 Fan®] A9oz ofgje} e}
CPU # &9, W=l A}89 Fand ADDAAFS] 120mm, 92m=7]2]
Aol HFano 2 7700 GNE 7FA I Atk DC 12VE AHgete 327
Zge 747y 72.0CFM, 26.3CFM3} 34.4DBM, 16.0DBM< 7FA1 1L §
ThE ;s H8 FFol B AFol Ao 3Pin Typeo 7MAATS

AHgeke] Fanl RPMS 28 % 9ol B 499 49 A= A

2

Table. 1 In, Out, CPU Fan Specification

120mm 25T (Hydraulic/3Pin) 92mm 25T (Hydraulic/3Pin)

Dimension 120 x 120 x 25mm |Dimension 92 x 92 x 25mm
Bearing Type |Hydro Bearing Bearing Type |Hydro Bearing
Reted Speed 1000rpm = 10% 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
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. Particle Image Velocimetry
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Fig. 8 Schematic diagram of the PIV system
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2 Hi EWJiE R ORI
1. PIV &1
PIVAE Al Ad 2% 4220TolA £1T, FEE 40%°04 £1%2] A
£ A AZleH AEaAs s7lolw F3 AR 7 o)A Fel &
AEE ZnOCerAs7ERE ARREITE ARk Ak FlTel FEE
Surge tank®] Fanoll 9J&f o]Folx1 #d BFE 93] Henny Comba
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F WA O 2= Photo 3, Photo 49} o] HEANTO 2 KE 330m g
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B B CCD7HHIERe] Erd st Bpd ol 2447 g Hr)
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Table. 2 Specification of PIV system

[tem

Specification

Image Grabber

Matrox
(DATA Translation)
- 256 Grey Level

Visualization Licht Source W Argon-lon
Equipment s Laser
Sheet Light LLS probe
Kodak(ES 1.0)
Camera 1008 H x 1018 V (1,026,144)
Working Fluid Air
Measuring Temperature 20T %1
Condition Particle Zn
Time Resolution 1/ 60 sec
Host Pentium IV PC
Computer (CPU 2.54 GHz RAM 1G)
Cal%ilrlr?;ion 30 frame/sec
Image )
Processing CaCtUS 2000
Identification (grey-level cross correlation
algorithm)
Number of Data for
Time-Mean 65 frames
Probe KANOMAX LLS Probe
Laser LEXEL Argon-lon Laser (Max 7W)
Kodak(ES 1.0)
oy CAMERA 1008 H x 1018 V (1,026,144)
System atrox (DATA Translation)
Equsjlpments Image Grabber - 256 Grey Level

Computer

Pentium IV PC
(CPU 2.54 GHz RAM 1G)

Software

CACTUS'S.2

(Cross—Correlation Algorithm)
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2006/07/21 22:16

Photo. 2 Date acquisition and processing system of PIV
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Photo. 4 Fan 1,2 and CPU ON PIV Experiment
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(b) Slot 1

(a) Slot O

(d) Slot 3

(c) Slot 2

(f) Slot 5
Photo. 5 Velocity Distributions by In, Out Fan On

(e) Slot 4
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(e) Slot 4
Photo. 7 Velocity Distributions by Sirocco

Fan On
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