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Visualization of the Flow Pattern Between Co-rotating Disks in HDD
Dae-Wee Kong, Won-Gu Joo and Deug-Hee Doh

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. Laser sheet and digital camera was used for 2-
dimensional visualization of the unsteady flow between the center pair of two co-rotating disks in air with a
cylindrical enclosure (or shroud). Geometric parameters are gap height (H) between disks, and gap distance
(G) between disk tip and shroud. The lobe-structured boundary between inner region and outer region was
detected by inserted particles, and the number of dominant vortices was determined clearly It is found from
flow visualization that the number of vortex cells can be correlated with Reynolds number based on H which
is defined as Rey = QRH/v ranging from 3.18x10° to 1.43x10*, and decreases as the disk speed increases. The
lobe pattern by vortex cells is changed to a circular pattern for the wide gap than narrow one.
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Fig.1 Schematic of the test rig with a cylindrical case
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Fig.2 Schematic diagram of visualization
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© (a) H=3.0 mm (b) H=4.3 mm
Fig.3 Effect of length of space between disks on lobe
structure at 10k rpm; R=47.5 mm, G=0.5 mm.

() G=45mm
Fig.4 Effect of gap between disk tip and shroud on lobe
siructure at 7,200 rpm; R=47.5 mm, H=4.3 mm.

(a) G=0.5 mm,

} 2189 g7t AoixA Yehdt. ol ¥
! o] Edxo 23 AF 9 length scale ©] A
oouigt Ao o made 28 RYY o
r%‘ BAARE Ao 7HgA o g3 €9
i} FER$E Alol9 F ko] AXHA o] Ajo]9
459 9ol FUtdo dehde o= nil4.
oy $E B3 ZEE PIV ALS 5% &%
2 Aw7} glojor Hrkd AoF BYHATh Fighs
= Rey=QRH/vEE RoH Hols= F9 7HANS
°II g EBdx £V FAE EAF Aolth
23 F4AM N FoleZ2 Fo AP ZA A4
¥ E’.°“‘4’ AL 800 rpm—'?-ﬂ ojFo] HJou =
v PzE 54 dAF oddAwt deEwo.
H/R=0.091 4 3, 1600 mpm oA Nol 7712 Y
ed gled, AddA gojy Bl o] g =
B pz7E 5 Jehgr] AlFste gdae 7hA g
Ao g ot &, RG] A &
el Aol FASE ALY AFe 2 HAA
ALz g Rigsite A48 € 7 doh

n||A -0 o

N

4. 2 E

2 d7E 37 34 1% FAsts 29
Qa3 Atole 540 tal dolAsh nHAE

Aetg olgstel WrIet 92 Gl 37

A 0.063
] 0.091

1000 10000 30000

Re,
Fig.5 Vortex number correlated with Reynolds number
(Rey=QRH/v)
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