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ABSTRACT

Seagate Technology (Thailand) Ltd. is the global (eader in data storage
solutions.  Regarding Co-operative Education Program, the study found that the
metal-contamination is the major defect in HGA manufacturing process. Thus this
issue had become the main interest of this study, The purpose of this study is to
minimize the amount of metal-contaminated works by using metal contaminant
detection approach. The operation was divided into two parts, the first part is to
design and generate simulation of air flow inside the machine by using
Computational Fluid Dynamics (CFD) under the actual condition of the production
process to study the effects of air flow to the track of particles inside the machine. In
order to validate the result and verify the accuracy before the implementation in
second part, the simulated result of air-velocity will be compared to measured result
of air-velocity in actual state of machine working. The second part of the study, a
particle detector will be installed inside the machine after being informed the right
position and direction where particle detector can effectively detect the metal
contaminant from the simulation model. The result of this study will provide
beneficial information for fast triggering system or auto-shutdown system
development to minimize metal-contaminated work in the future.
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2.6.2 aun1saudutau (Turbulence Equation)

JUuvuvesaunstulhuduiivars gluuuudareiuisiawizgunuuiti e de siu
senuaniafnwil Ao gunuumuiuliuluy Shear Stress Transport : (SST) Faflsunuu
aun19BeuRuS Aesaluil

& Sw

—\ I
5xj

wa + Gy~ Y+ Dy +5,
xJ

&) &
a(pw)-f-ég(pwuj):

lae? G, uay Gy Wnunavasanutuivannndsnuaay

I way [Ny unuanInnsunsluwusy

Y Wag Yo wiumsnssesaiasananatiudy

Dw WU Cross-diffusion

S, WA Sw unuraINUVRsTineyM AT ARty

2.6.3 dunr3dunanssaynn (Particle Force Balance Equation)

1o a - o = | v = a
navInkuasiilneyniafidinuetu luvesdrudunisnisiafoufivesoyme
annsoAmuIniliInaunsaNnaLsoyna Judouladaunts
du (ep=pg)

=FD(UG"'UP)+9 +Fs
dt pp

d' & 1 a =
e P ABAURUALUY U unual1d39e90un1a Fy Aawssann (Drag Force)
fydnuwalines p uvueynA waE g uMuYBIMAY Fo ABLLSIBUI N Ns YT U YA ALY

usanaleilou (Virtual Mass Force) ussan (Lift Force) ussisgasswinsoyma uwalsaunanil

12 i
A

Liflnadveyniavuiadnifisrsanlunuideiidessin p,>> p, uasieldaunise

nuUALAI IUTUNTHIEINIsAalne o dawaransve dlviaidemun amugUiuunlaivue



14

2.7 350151 (Meshing Methods)
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2.7.1 Tetrahedral Meshing
2.7.1.1 Patch Conforming
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2.7.2.2 Multizone
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2.8.3 Growth Rate
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2.8.4 Transition
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AN 2.19 Uanen 1SS BUTEUNEYRINIS YT transition WUU slow uay fast
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2.8.6 Sizing
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2.8.7.2 Skewness
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2.9 ms@?«ﬁﬁﬁqﬁqmmﬂmm (Solver Settings)
2.9.1 shamuamlaymn (Solver)
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2.9.1.1 Pressure-based Solver
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Pressure-Based Density-Based

| Soive Turbulence Equation(s) |+———
x

[ Solve Other Transport Equations as required

NN 2.28 uansunurauansi ity

2.9.2 Pressure-Velocity Coupling
29.2.1 Simple

Toemaly wuu Simple adlinasening dmsunmsldauisiudymnislvawuusa

Tilg way mslwatuuiily
2.9.2.2 Coupled

wnzdmiumslfnulumsudladgmnsivauoudals (Compressible Flow) 3o
annsaldnuiumsuiletiymnsiawuusalailé (ncompressible Flow) usiinave uss

a8ef (Buoyancy) wazn1ivu (Rotation) Wwnifeatesetla
2.9.2.3 Simplex
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29.2.4 PISO
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SIMPLE: ~2250 iterations Coupled: ~120 iterations
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a4 1208
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2.9.3 Interpolation Methods for Pressure
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Second-Order lddwiunslvafinssuadadalild axlaldnudagmitisng, Tuia
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TvajiuvSemamanuiou uaznszuansvyugs
2.9.4 Courant number

neliudanadamldannsuiiym nailesnunamsazes nunifumgidn

o dd ) 18 - =
laviaviiiinasenisgidifio Courant number Tnsunddidonnisudletiymiwuy Coupled
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v :5 1 L] Qd 1 ﬂll =1 v
Wa3dY A1 Courant number azdliAUn@® 200 usanunsaanavsalfvduls 10-50 lunsal
Uymimammougidnenn wunsd fafivla uey reudatu Taeunfidn Courant number tu
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W nyvemwarneuiufiangeen
2.9.5 Initialization Methods

Tumsuifues CFD 1Ju nszuaums dufieirdfannmsigsdudevideunis
Sumsim Tagnlulunngwadlumaasdesgaimunmduuslumsuitymlaea g
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2.9.5.1 Hybrid initialization
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Awanuuwaelaednlud@lulamuvis 35m5 Interpolation

AN 230 UanINTZUIUNISIIUAULUY Hybrid initialization

NMNA 230 wandliliuaNszuIuM IS NAY WU Hybrid initialization a¢liiwad
lolildsienaih imuahnfunning WewSsudisufugun siurndadunadldidosur

] 3 =3 2 1 ' o 1 v v o @ [~ =
Lﬂ‘iﬁ]ﬂugim ilSLWUIF]?Wﬂﬂmﬂﬁ]gﬂﬂu%ﬂiﬂamﬂﬂﬂUﬂ’J']JJLU‘I.J'i]N



28

2.95.2 FMG initialization
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2.9.53 Standard initialization
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2.9.54 Patch values
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2.9.5.5 Starting from a previous solution
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2.9.6 n3gin (Convergence)
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2.10 Discrete Phase Model (DPM)
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ANuseuLUUiIY Aeiuauwuuealadea (Savonious) Tneusauasadnluiavesssiuauy
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(Thermophoresis Force), 43391NN15LARBUNLUVUSIILIEU (Brownian force) wazusqsn
(Lift force)
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= 4‘ = P aa
AN 2.35 wansnisiedauinwuuusideulunsevanudla
2.10.3 wuudnaadusenvaseWay (Saffman Lift force)
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