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Abstract

Hard disk drives (HDD) in computer are used extensively as data storage capacity. The trend in the computer industry to
produce smaller disk drives rotating at higher speeds requires an improved understanding of fluid motion in the space between
disks. The distribution of pressure disturbance on disks has relation to flow structure. To investigate the flow structure,
time-resolved hot-wire measurements of the circumferential velocity component were obtained for the flow between the center
pair of four disks of common radius R, corotating at angular velocity © in a fixed cylindrical enclosure. Hot-wire supporter
acts as an obstruction in this case. The effects of rotating speed and size of hot-wire supporter diameter between disks on the
flow driven by disks were investigated. Velocity spectra at the fixed space were measured to obtain the structure of inner and

outer region in flow field.

1. M E

AZE AdelA AHAZ7)7)e] sUE F2QAEE sher)
223 Zelo|Hhard disk drive, |8} HDD)& 27)7} 483 =2,
Qx—]d:l:ﬂ, HBI-E}.;(]_,_ glr;} §];<—h_/]}\5_i -5]. 05_4 016}:_.

HDDO Aol dae v 4= F8s AAXZ Ut
HDD®| Wele |7RGshroud) = HHE WioA sAl FHsh=
3B (Hub)} TlAa9] P2 FHdstAl BAME 5 Slvk ol2|d

T MM
71+#¢1 el= HDD %‘i‘ﬂ OME} HEZ|A 2& oz 74
34 7171 —601] $8E 7

Lenneman'"& FojjE-o] %i‘; A9, AEFAE 2, A
A= dFE VMRS AREElY, TFE}"?‘EOH o Ao st
T ud 52 54 84 gaa e 538 78 st
IJAEEE F/MATIEA EF FHY F1Ed 7Y, fE f
F3F v Bkl f fEREOl oS & ~AYY 54 4
Az BuE FAsG

Abrahamson 522 A5-54 2
2¥e AgAgE Yehlle § %c’]

W o AR Blel 2leg
W 29 49e AdolEz %

2 3to] gAae ol8dl &
eFgre s F7)3 o)
H3At Lennemann«] A3
=B =2 ‘I‘Oﬂ dsh= 2oz %
ﬂ"ﬂb FE7F glov adolEzx £ 75l CHS}W‘C A
T AW AR 2E JA da3d P /5Ee U
% 7HN 3} ake delle oleld Aol ¥k
Schuler5™¥e o2, #A49 ATE FHN I9F
(cross-stream flow)7} %“Eﬂb} BP7:‘ orel Fu) Alole] B
S AL o]7 T Ie2 dF £= AR FF JAFS

P A

x A el Z[A g okt e, dw409@yonsei.ac.kr
s AN 71 A HAF TR, joo_wg@yonsei.ac.kr

T,
FE 2L o

2

£

2

A
oo

o 8
% o
=

S

offl

laser Doppler volocimeter (LDV
A Aol 7HAo] A3 AGH| ®
* } otAth Zejil FAR AFske
(outer region)ol A9 9479 A5E £x &
g ek v RE gl disiAe AL

ir I

of, o3l
QL
¥R o rlo
Rulf
2= s

O

]
=2

m\m

o ok
to 2

g Wt Ry o
oft to
S

ﬁrlrﬂ&.

o Mz

)

NHAEFE Fohe

Ao} T FHe
ok (flutter) & Yo7 Z0lxbolt}. o] 3t G4
txzel ol o) AeE FhojA ow +z
43t} o] gazie] WMo ko] 243
4o F2E oY 7 2AY(scale)S 7=
%l gk ol 1% IAY o a3l z_]-‘goﬂ
ujzh ojgh Zﬂ“ 143} E]WF HDDOﬂ
n‘*}% shjo|t}. wiElA] HDD R $% FxE
Z8sth ey ddHes aﬂﬁxigi oif,qf
ﬂ? WL A E Gr) ool BA] A= o
FEA F2E 2AB] Y], 9 - o}
r‘i‘r Gl

1

i

é] wjof
=

2L ot > 32
T

d5h=

0

)=}
R
T
%
Tl

N
X
5

_‘}11

_|_4

j&*

0

‘|—’

=Y
=

39

>~R

3

3 o

Qo 574
ol o8 W %

663



21 23 34
LAY FETER 2o FA9 FAdslE fgaa A8
|2 Figld 22 2oz Astt Ad4aE ) F9 g

N.

2ag st FEIAS Sa0 AL * dus g
24919 SlsRH Wae WAl AelEe dea o
Hol), o]tz Ha: Alole] SRS DA WHAD & ok

Fig 19141 g‘r W3 Ry, AE WAES R, U239 WS R,

2 Yeifl, t23s) a3 Alolg) 713e H T)a7 B9
e *}OH AL golt}. 239 FAE bolt). A

& R66 mm, R»=66 mm, H=20, 40 mm, =4 mm, 231 b=§
mm °]t}.

23 AUy
G4 A7} FHSEE BES] S P Aol o
!

Hyzolth, 792 AAEx] g A} freksert uj@Ey
EE 9.
H239 JAEEE 50 pmolA 1500 pmolH % Ho|x

2 FE 16100 37810 0l2N  Adoe] o]e] AT}
5 UE%“ A AC EEolH QIMEE R3] IARE Zé*é 3t
Aot AAS HAIG AU WeldE A AL &Y
q

& ol ez Xgsxgrt 899 19 Hzo) ¥3%
21 237& dlolEE ol 13 500079 HlolHE 71X DFTS

THAAT. DFTE & Z2I38Y  Mathematica (Wolfram

Table 1 Hot-wire types

Supporter

Hot-wire Type | Wire length diameter (d)
Large Hot-wire 1 2.0 mm 4.6 mm
Small Hot-wire I 1.0 mm 2.6 mm
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Fig. 2 Radial profiles of the circumferential mean
velocity at the midplane between the center
pair of the four disks using large hot-wire.
(HIR=0.105, Re=1.26x10*~1.01x10")
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Fig. 3 Radial profiles of the circumferential mean
velocity at the midplane between the center
pair of the four disks using large hot-wire.
(HIR;=0.105, Re=1.26x10"~3.78x10°)
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Fig. 4 Radial profiles of the turbulent intensity at the
midplane between the center pair of the four disks
using large hot-wire (H/R=0.105, Re=126x10°~
3.78x10°)
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Fig. 5 The comparision of the radial profiles of the
circumferential wvelocity using hot-wire to the one
using LDV (H/R7=0.105, Re=2.70x10").

Fig. 6 Velocity spectra obtained with a small hot-wire anemometer
in circumferential velocity component between the disks
(d/H=0.13, HIR7=0.105, Re=3.78x10").
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Fig. 7 Velocity spectra obtained with a large hot-wire anemometer
in circumferential velocity component between the disks
(H=023, HIR=0105, Re=126x10'~3.78x10°, Gray
mark by LDV measurement).
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