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Abstract

The heat transfer and flow measurements on a cylindrical pedestal mounted on a flat surface with a
turbulent impinging jet were made. The experiments were made for the jet Reynolds number of Re = 23,000,
the dimensionless nozzle-to-surface distance of L/d = 2~10, the dimensionless pedestal height of H/D = 0~
1.5. Measurements of the surface temperature and the Nusselt number distributions on the plate surface were
made using liquid crystal and shroud-transient technique. Flow measurements involve smoke flow visualization
and the wall pressure coefficient. The results show that the wall pressure coefficient sharply decreases along
the upper surface of the pedestal. However, the pressure increases when the fluid escapes from the pedestal
and then collides on the plate surface. The secondary maxima in the Nusselt numbers occur in the region of
1.0 £ r/d < 1.9. Their values for the case of H/D = 0.5 are maximum 80% higher than those for other
cases. The formation of the secondary maxima may be attributed to the reattachment of flow on the plate
surface which was separated at the edge of the pedestal.

7|5y Nu @ 324 Nusselt < (= hd/k,)
: Ld =23 $59 Alole] Faigl Az

c : Plexiglas®] H] € (J/kgK) P, : BB GFN/mD)
G BW 4 AFE (P,—Pa)/0.50,UZ] P W7 (Nmd)
d =% A%m) ™ o FAY gEes
D : Pedestal®] 2 7(m) , C AAPOoREY $HATE WO o
B =2 ddE AFWmK) A 2 (m)
H/D :PedestalS-IJ 20119;17:]78'9] 2k H| Re : =Z%&79 giaxd (2L 7)zo
k : Plexiglas®} €4 F(W/mK < -
. : %7}3 wa lﬂ—’}‘—(W/r(nK) ) & 3t Reynolds < (= U,d/v)

Ue :2ZF79Y AE AR FHEE(mss)

t AYAA, 89, ARG AR EFFER
E-mail : mechdhl@ijnc.inje.ac kr a2 AKX
TEL : (055)320-3185 FAX : (055)324-1723 (=
v 54, Aeustn AR 73 (= WiV eCh)
= Agddtn gy AAgE R o  : Plexiglas® % (kg/m’)
[} o o) ) 3L &} )
QARG R ek 7 A F 83 0, B9 DEKgm)




2 ol F - o]

LAME

HZ AR Y9 FE5¢ dHoE Qs
AFE HY Apolzy FopAn Y W, F
o FRAH= FEXVE F9] Frlol| & & W
g d YELS A SV e FAolth
AAZ Pentium-Il TZAA Holl M= oF 35w A
9 o] dojun, @A) APWo] FFH 3
EAAE AHEE AL Bz ok =%, @
A EFAE ARAT Pentium-IV PCY H$-ole o
Folxl WA H 7 wdFHo] oF 60w HEol
ol Aoz JdAEHER, FFEH P ZId
Fol Yoz RFar] HsMs HAde
S aFFHor WAAANE Ao Fasth £33
ENE AFHAH A FAFA AL
T FARMEHY A o] MApHe o
F @zl n&FA YA Als ude A4F
23 98 935 Joh o] Fo] A
Ao dZhe dA Ao oS A o
F GAE do] EFo|ZE o[ &F Y7, Az
Yz}, 28n FEAE BAMEZS nesior 3§
© AlFd ol2F

olgjgt o7 7HA Wby FodA FEAE
ol WAL NAFHHEME S 52 ddE
& FLAIEZ B Al ol8H1 Utk &
3, YAags SdA77]) 3t FEAES
A dx e B8ERE AEIE e
(Sparrow$} Larson," Wadsworth,”) o] 2] & 37}
A1 2 BM-4381, Fujitsu FACOM M-780# Fujitsu
vP2000 53 #L d&F FHE SoA FE
Ar2E 2 YthSullivan 5,%Y Teuscher %,°
Priedeman 5©). 0|24 & ddd agz Q3
o ez JpddE HFE Ho YFAME 2
ALg" Ao g AT 3, A AlF s
¥ Pentium HO| WZolx o9k FAIE H e
By S AHgstne ey A ol Wep
BT} AAAA AF7} o]Fo] Aofgd Ao A}
251, Baughn 570] o}F Agd iz =7
gl A olo] #E ATE FHIACH

watd, B didMde FEAEE 49539
pedestalo] F-Zd FHoll BEAIAHS o, pedestal©]
ARG wAe F¥FE n@FsH, HH 9
g A4E HAA FE pedestald FA 7RI ol
Fetazat g

do koo
L oox Jpy
> o

g

Z

42

2 2
® o

Al
A

ECCRE s

E3 2 Ao e AH(tliquid crystal) S Zef
FdAMedgRg A AHEstd ZHLEE 54

shalth 9F L AN 2 H =4 %2 (point
measurement)?] =AM o HlsjA ZelE o] &3t
o LERYE dH5FHo7 4 ¢ o= A
2523 AAE 7HA 5 & ¢ Qdoie olde] ¢
o ol¥s  AAHE  shroud HANIY
(shroud-transient technique)oll Al AM8-3A4 =W, 3
Aol v B3 FAAY A dHdG A
TE A8 24 £ e 2 o At
uebA, & At E A8 AL7H S At
o pedestalo] F-&g 7o Oisle WO BEHA
T(uncertainty)® Zte wa @AY AgE 5A3)
o, 1 AAE vt g&€3] Ax H E74E ¢
3 AdAY 7% ARZ ALEEaxt o

B odAFoME A AE Y5 F9 pedestal
Aol Aoz HFEFH 9 pedestal?] Fol9} A&
ol ¥ 2 wZ3 pedestal 7+ A W)
pedestalo] H-2rgl Hyo] AAMdo]| vl G
& AT o, =EF F7AY HE5S &
A3 dgdy £EEFE ze 98 AEZAN F
AR el Ay FREZEE OF 25%0]3, =& F

AL d = 215 cmel®, #HOlEAERFE Re
23,0002 A7ZAY =& £79 HFEExE 7|

#), =&} pedestal 7Hel ZlE)= Lid = 2914 10
72, pedestal®] Fols} &9 ®w|& HD = 0,
0.5, 1.0, 1.52 WHA R}

2. Al Fx| g gk

L=4

Fig. 12 2 7oA ALgd AgFx9 ANF
Tolty, fEzxdol 7t AH £F v o8
F7le L8 x FHFEAE YA
Z BoA gds] ddwl &5§
A ARS S FArEG o
o] £x9l T 2x7t A PE
Au 1S Abgsle] z2dsin dAdgiz 2%
=x4s4ct. 2892 {FZFAE 0001 cm
(water column)?] AFEE ZE vlo]la R vhicw|
Elo] A3 FFE A3, dddie dol
g a5Axd dAdsto Ag3isit. eggxs
S 9 e JEFBS F2x ¥ FEL
CAE AMEEd BRTOZHN 7 2%} 201
¢ ole HA4o HIgxE Z=F 3

m[mJ}méqujﬂz.:
i

3

H1

jm i



FEAEE o] §F Pedestal Aol I FHAT

Centifugad Howes

Canstant temn higth

Fig. 1 Schematic diagram of the test apparatus
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Fig. 3 Diagram showing the experimental procedure for the jet impingement on the cylindrical pedestal
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Table 1 Nusselt Number Uncertainty Analysis

X 9Nu

Xi Value 8Xi No axi < 100(%)
VoCk 59035 44.83 336
Tic 355(T) 0.25 2.89
T; 40.7(T) 0.25 1.90
T; 25.43(T) 0.15 0.59
d 0.0215(m)  0.00005 0.1
t 11.27(sec) 0.03 0.06

Total Nu uncertainty ONu/Nu = 486 %
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