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Mongkol Kaewbumrung, 2008: CFD Applications in Hard Disk Drive Industry. Master
of Engineering (Aerospace Engineering), Major Field: Aerospace Engineering,
Department of Aerospace Engineering. Thesis Advisor: Assistant Professor Vejapong

Juttijudata, Ph.D. 76 pages.

There are many problems in hard disk drive industries that will be beneficial from CFD.
This work focuses on two main problems — an operator working position at the workbench in a

clean room and a reduction of an aerodynamic force on HSA in HDD.

The effect of air ionizer and operator positions at the workbench on air recirculation is
investigated by standard k —& model. The result suggests that the current position of the air
ionizer and the operator produces the least amount of circulation. Furthermore it also suggests
that the distances between the operator and the workbench, and the operator and the air ionizer
are not sensitive to the amount of circulation but the vertical distance between the air ionizer and
the workbench affects the amount of circulation significantly. Therefore the operator is suggested
to maintain the current working position at the workbench with more flexibility in the distances

between the operator and the workbench, and the operator and the air ionizer.

The effect of blocking plate geometry (the thickness, angular and radial dimension) to the
aerodynamic force on head stack assembly in a 2.5 inch HDD with a magnetic media spinning at
15,000 rpm is studied by RNG k& — & model and LES. Result from RNG k — & model suggests
that the largest blocking plate reduces the largest amount of drag force on HAS and average
velocity inside the HDD. LES confirms the finding from RNG k — & model and indicates that the
blocking plate reduces the amount of drag on HSA by means of velocity reduction. The result

also suggests flow structure changed significantly, and power consumption increases by 15%.

Student’s signature Thesis Advisor’s signature
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Figure2-2. HSA(Head Stack Assembly) picture
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k = I
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2.3 upuHaesvesved Inafiegaanun I ULIATIFIV (Fluent Inc, 2001)
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2.4 numssiandnuiluiluny Large-Eddy Simulation (Fluent Inc, 2001)
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Grid Scale, SGS, Model)
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1301 : Fluent Inc. (2001)
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2.5 LL‘LI‘LI%Q?NﬁLﬂmJu”IﬂGlﬁﬂJ (Large-scale models) (Fluent Inc, 2001)

AUNIOYINHUIANAININATUNTZUIUNIINTO

a—p+i(p;)=0 (13)

AUMIOUSNY LU UAUMAININRIUNTLUIUMITNTON

_ —_— oo, op o,
%( ui)+£(puiu,»)=£ u% —%—@? (14)

J J
& A A . - Y
lUd o, D Stress tensor tHDIIIN molecular viscosity Fam1lann

o) (0] 2 fam

L= — |+ 0. 15
% |4 ox ox, 3 ox; )"’ 1>

A A . £ ]
W9 7, AD subgrid-scale stress Far11dan

T[j Epuiuj _pu_i Z’[j (16)

2.6 Lmuﬁwammﬂammmﬁﬂ ( Subgrid scale models) (Fluent Inc, 2001)
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11109910 subgrid-scale stress HuraL1INNTZUIUMTNTBIFUTUA TN TinTrwa

Y o Y A 1w [ 1 o [ Aq ¥

HazAoIMInuUIaeImAmemIA Al aenar dmsululdsunsy  Fluent 6.3.26 Nl%
9
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21,8, (17)
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Cd Frequency spectrum
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Histogram of Cd Baseline for 18-20 Disk revolutions
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Histogram of Cd Baseline for 21-23 Disk revolutions
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Histogram of Cd Blocking plate for 18-20 Disk revolutions
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Histogram of Cd Blocking plate for 21-23 Disk revolutions
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Boxplot of Baseline Cd between 18-20 Disk revolutions
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Test for Equal Blocking plate Cd Variances for 18 vs 19 Disk Revolutions

F-Test
18 Disk Revolutions- I o i Test Statistic 104
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Test for Equal Base line Cd Variances for 18 vs 19 Disk Revolutions

F-Test
18 Disk Revolution I * i Test Statistic 1.76
P-Value 0.081
Levene's Test
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Test for Equal Base line Cd Variances for 18 vs 20 Disk Revolutions
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Boxplot of 18 Disk Revolution, 19 Disk Revolution
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Two-Sample T-Test and CI: 18 Disk Revolution, 19 Disk Revolution

Two-sample T for 18 Disk Revolution vs 19 Disk Revolution

N Mean StDev SE Mean
18 Disk Revolution 40 0.013609 0.000147 0.000023
19 Disk Revolution 40 0.013664 0.000111 0.000018

Difference = mu (18 Disk Revolution) - mu (19 Disk Revolution)

Estimate for difference: -0.000054

95% CI for difference: (-0.000112, 0.000004)

T-Test of difference = 0 (vs not =): T-Value = -1.87 P-Value = 0.066 DF =
78

Both use Pooled StDev = 0.0001

Two-Sample T-Test and CI: 18 Disk Revolution, 20 Disk Revolution

Two-sample T for 18 Disk Revolution vs 20 Disk Revolution

N Mean StDev SE Mean
18 Disk Revolution 40 0.013609 0.000147 0.000023
20 Disk Revolution 40 0.013606 0.000138 0.000022

Difference = mu (18 Disk Revolution) - mu (20 Disk Revolution)

Estimate for difference: 0.000003

95% ClI for difference: (-0.000060, 0.000066)

T-Test of difference = 0 (vs not =): T-Value = 0.10 P-Value = 0.924 DF = 78
Both use Pooled StDev = 0.0001

Individual Value Plot of 18 Disk Revolution, 20 Disk Revolution

Boxplot of 18 Disk Revolution, 20 Disk Revolution



Boxplot of 18 Disk Revolutions, 19 Disk Revolutions
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Two-Sample T-Test and CI. 18 Disk Revolutions, 19 Disk Revolutions

Two-sample T for 18 Disk Revolutions vs 19 Disk Revolutions

N Mean StDev SE Mean
18 Disk Revolutions 40 0.017638 0.000439 0.000069
19 Disk Revolutions 40 0.017758 0.000429 0.000068

Difference = mu (18 Disk Revolutions) - mu (19 Disk Revolutions)
Estimate for difference: -0.000120
95% CI for difference: (-0.000313, 0.000073)

T-Test of difference = 0 (vs not =): T-Value = -1.24 P-Value = 0.220 DF =

78
Both use Pooled StDev = 0.0004

Two-Sample T-Test and CI: 18 Disk Revolutions, 20 Disk Revolutions

Two-sample T for 18 Disk Revolutions vs 20 Disk Revolutions

N Mean StDev SE Mean
18 Disk Revolutions 40 0.017638 0.000439 0.000069
20 Disk Revolutions 40 0.017586 0.000577 0.000091

Difference = mu (18 Disk Revolutions) - mu (20 Disk Revolutions)
Estimate for difference: 0.000052
95% CI for difference: (-0.000176, 0.000280)

75

T-Test of difference = 0 (vs not =): T-Value = 0.45 P-Value = 0.652 DF = 78

Both use Pooled StDev = 0.0005

Individual Value Plot of 18 Disk Revolutions, 20 Disk Revolutions

Boxplot of 18 Disk Revolutions, 20 Disk Revolutions
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