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by an Inflow Pulsation (I) Flow Field Computation
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ABSTRACT: The characteristics of a pulsating flow field from a heated block representing
heat-dissipating electronic component in a channel have been numerically investigated. At the
channel inlet a pulsating sinusoidal flow is imposed. The Reynolds number based on the
channel height (H) is fixed at Re=500, and the forcing frequency is varied in the range of
0=<St<2. Numerical results on the time-dependent flow field are obtained and averaged over
a cycle of pulsation. The effect of the important governing parameters such as the Strouhal
number is investigated in detail. The results indicate that the recirculating flow behind the
block is substantially affected by the pulsation frequency. To characterize the periodic vortex
shedding due to the inflow pulsation, numerical flow visualizations are carried out.

Key words: Flow mixing(fF% &%), Forced convection(ZHA &), Inflow pulsation(Y+ H%&

7+A)
JIs 4849 X FREdE 5 A
Y :ud 5Ewg £ A
b ARPREA Eol [m]
t 9E %ol [m) ass 22X
Re : Reynolds 4, U, H/v _ R
St : Strouhal &, wH/U, v P EEAAS
- 0 :AFHSF
U : 3459% 239 5 . mRe A
VoEE £E8g TR S5
AH X}
t Corresponding author
Tel.: +82-2-2210-2181; fax: +82-2-2248-5110 TOIdR 8F
E-mail address: ghrhee@uos.ac.kr - A HE



AT F% 7hdel 98 A 2dA) FHo FEA € dHLEA D FF5F F£AHY 593

st X}
c HFEEE
o A HTF
1.6 &
Ars 718 7t&sg CPUGHAEAA)
9,} v2g #x Fol nAd%sE, nIHE = 7t

3tk wEA Az nHHEE T 2A
°ﬂ}"1 g2 88 nH02 AHgsnx e 1L
H5dE Y& EFFHlE & & AT, 29
e ot 8L N2 FAHLE R4
elth, & CPU /g2 CPU =tAle #Adm F
W77l elAe dded o3t 4F Y Fo=
A3 FAE zYgstn om, F&d TN=E
3l7} o] R2o| XA Y= Fto]l HFEIZF HAAHA
s Asole Hl"“‘ AFg HolAY AdFe] ¥
3] A3t A Go] dAlst i), o]
e A 511@4 o zM 1FS 4T F

7h-e Qg EAGERNE E ¥ A7Vt

E53 Qrh Ghaddar et alV& F#HHA L
23 f5 7H2le 9% £5 2 Edg ¥3E
e Hxz Biud¢x, Kim et al?e Ad
o dxlg gAY %’d%*“hg A7 $
o 717 S A4S nHSA

7t Fa wige] M fEAdE AT o
o Q7S oate] AFHox 2 Ah®® Rhee
and Sung®} Chun and Sung¥& YR oA
53 AdfFY gy F7130 FAdI £
ALE 7oz AledH d9F4 Y, FYF
7t adga ¥y 58 747 £AHAn A4
539 d73tgch Kiya et al®e F2zt 239
W& g 9 ARF f5A 49 2
Aol 57 dd % dEfF UGE 49
Hoz AT,

CPU ¥79 AcE FdgodA FFo FH3FH2
2 A =] Chipd M &XZ(Junction tempera-
ture)7} dsdd Alzde HFE A3 A
HA go B dFdME odF Ay 49
AT 5 7HAe o3 Aozr] J& Jx AT
b 3, g B P v, 2%
4 ey 5 F(Navier-Stokes) HH2 & ol &
3t RS FHAL FANEBFELE A

mmom_.dmml

FH5(f£)e] Hstd w2 =AHPReH B4 F
ol }e 7AW FEFFY E4 U +F M2
AGTEe 1 2¥& Fau Ytk

2. X|ujH™ A 2 £X]7]Y

HIk &4 WA e g Fadsd A
TR
AsLA A,
U,
N =0 1)
EEF 4R,
U, 08U, _ _ap 1 0%
at T Uiy, ox; ax; " Re ox; 0x; @

olt}, §] o)A Ree #elE=4(Re=U, H/v)
& Jehdd, o7)dA U, , H, v& 22 g7
Ao BE &%, dTFAAY 2o, AAFE Y
12anul=%

Hao Aol £xo g3 AAZAL HE(no-
slip) U024,

Ut)=V(#)=0 3)

=

o7 FojF}. dArldA Us FHE5HI
i o]

AEoY Ve FH5YE £33 £54
ok §E710] FHEAE ey

HE b

=
o

UY,t) =U,(Y) - (1+A,sin(w?)) 4

ARG, AN wE JATANL 7}
F9 AFEnsod, Ur Al
Al TBAH Yoz theH 2

)
ol

oA R
L I )
15
4
2
oo
E ]

i

2 M
=
P2
AL
Hﬂ

U(Y)=1.5-Y (1-Y)/0.5% (5)

ET7NAM e AAZADL 4L AT ZE W
o 3t ol F 7 AZ A (convective boundary



594 e2E - AAG - HE2
U,=U, (1+Asinot)
—_— H
T Recirculation
. Te=—
: !
XR

Fig. 1 Schematic diagram of computational domain and relevant coordinates.
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