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ABSTRACT

The notebook system use the radial fan to cool the main chipsets which generate heat. It needs to improve
cooling performance by increasing fan RPM or increasing fan volume. But the former accompanies acoustic noise
problem and the latter has a limitation due to notebook height and cooling area. So this study shows fatal
parameters in the fan performance view point, and optimization process with Design Of Experiment. With this
result, the fan CFM increases with same size of fan and we can use it as a result of decreasing fan acoustic noise.
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Figure 1. the picture of notebook cooling module

T LGAax
E-mail : umiss@Ige.com
Tel : (031) 610-9524, Fax : (031) 610-6358

* LG 72}

**

notebook system ] FQ WA FEF oz AskzEkg]
S 33} CPU ¢ o] & control 3} main chipset,
graphic A 5S #-9-3= graphic chipset &2 A
Holx Aot olge Fo WEFES A5l

ARl we &M Aol A& FrhetAl w o

=1 6H7-‘ 3}7] 913k cooling module 2] 4 5 kol

gk 7% webA FrhekAl Hdnh fan s 3
2 fan size oF EAHSA DA YA system
height ¢} ZZ¥ =2 ZF7A7]=d A7 At
I:Ea‘]. H]—Od }H_._ET b‘]:}\]-}\] 7] 7] _OA;;HH:_:_ fan speed
2 Z7 A7) o] AN o] = notebook =4
of 7P A4S vA= fan 259 FUHE 3}
B o] T3 #earAe dA7F AUt HJrE‘rfﬂ 5

23} fan size oA fan A< HA A3 A7) A} &

£ O o ox

a7k QA Hgem B agdae g
AADEE ol Gatel fan AL AAHE AAE
EE3ta o F APAAE BA F AR Py
2 ne s FEelA HARAA A2 k] FFS
P AE 20E RFom, o F fan £SS A
AT BN B8 5 e A2 dofuly
.

2. AE w
21 =% el "ol

g

agolMe] FRErteld, +3E 74 j%g n}
4 chipset ¥ notebook %W %9 #rAael A3

.

A A=
Minitab & ©]&3sto] g sk3ltt.
CFM o= eI

S simulation ¥ =74 software ¢l
T2 E9=

P
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Figure2. Fitted line plot with skin temp and CFM
2 2 = simulation & E3to] FHe F7He on
Aol F9 =9l pottom skin <] PJr7:ﬂ7} A8
o2 Aol gt Fitted line plot & A3}

ATE = T §7PL cooling 459 S7}ket
t =

e > | VA

22 4914 4 B 54
fan Aol FFL AL ARE S71% Lol 5

2.2.1 List of Factors to consider
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- inlet diameter [70% of blade OD, 90% of blade OD]

- blade tip clearance[1.5mm, 3.5mm]

- blade clearance[0.4mm, 0.8mm]

- blade angle[55deg, 65deq]

- number of blades[11, 17]
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Figure5. Measure the noise of Fan sample
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Figure6. The design of BMB
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Pareto Chart of the Effects
(response is P-Q BMB, Alpha = .05)
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Figure7. Pareto chart and Main effect Plot

Cube Plot (data means) for P-Q BMB
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Figure8. Cube plot for P-Q BMB
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- blade tip clearance: [ 1Imm, 1.25mm, 1.5mm]

- blade angle [ 65deg, 67.5deg, 70deg]
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Variability Chart for BMB flow @ 35 dBA open air
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Figure9. Variability chart for BMB Flow
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