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Heat Transfer of Array Impinging Jet on Concave Surfaces with
Rectangular Fin

Sang Hyun Oh, Won Hee Lee, Dong Hyun Lee, Hyung Hee Cho' , Mun Young Kim®,
Sung Ho Lee™
Department of Mechanical Engineering, Yonsei University, Seoul 120-749, Korea
*Gas Turbine Technology Service Center, Korea Plant Service & Engineering, Incheon 404-718, Korea
“Power Generation Laboratory, KEPRI, Daejeon 350-3580, Korea

ABSTRACT: The present study investigates the heat transfer characteristics on concave

surface with array impinging jet and fin arrangement. The heat transfer coefficients was
measured by TLC method. The Reynolds number based on jet hole diameter is 10,000 and
hole diameter—to-plate distance ratio (H/d) is fixed at 2. The rectangular fins are installed

in the curved channel and the width of fin varies from 1d to 3d. Without fins, the averaged

heat transfer coefficients decreases as moves downstream region. While, the rectangular fins

block the crossflow and higher heat transfer rates were observed compared to smooth

channel.

Key words: Array impinging jet(®] € 5 & A &), Concave surface(2 &%), Rectangular fins
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Fig. 1 Schematic of experimental apparatus.

Acryl concave plate (10mm)
Double sided tape (150pm) | |
J-Type thermocouple
— Air gap (1mm)

TLC sheet (R20C20W, 240k m)
Gold film (178Km)

Injection
plate

Fig. 2 Geometry of test channel.

12

i)

(AN )
i

e

WwEg7E AU FoEA FE
g F UAEF STk EAAES]
A Atole] AH 2T

al

o H
rlo

=) + Jo
ﬂ, FUIH OH O‘E
N
o=
g B
L, T
o}l-[: o o
=2

ofl 2,

Wi
z X

g3
i
>

Mo ool 2 px gt X [ do o

- 1150 -



Case A Case B Case C Case D b FutetA E9l A7) A (R)S ol&8 4 (1)
— — f— f— I ol IS A F Adnk AA7lelA A=
04 =) 04 04 TLCS] WA ol
[2
= - — Gw = AR (1)
6.8 4 6.8 <) .8 9 6.8 <)
. <4 o — webs A dfFEgiolA WY 2=
= T (T, ZAHAES 2=(T)& S48t 442
13,74 13.7<) 13,74 13.7<) 7:“—/’:9/]_ Nu —/':}_1:‘ q_% 7_11]01] 9/]6_ 0:1 ?—?j___} _/,: S{J\E]—
| | |
20.5 9 20,55 20,5 9 20,559 h = q—w (2)
17,— T;
U/ 3 U/ 3 D/ 3 D/ 3
x/d x/d x/d x/d
Nuzﬁ_ ¢ __d 3)
1d 2d 3d k ]—;ﬂ_ ]} k
] [=— | —
1~ W~ -
= = ] P B =
Fig. 3 Hole and fin arrangements. k= g71el dAleslgelal dis ek =7
273 o]tk
A st SAsAT 3 AlEZHa ol pE
Fig. 2(a)= AlgHe d4s ek v
TARRS A FEe] WAL 77 580mm, 31 AX AlSAD}
620mm¢<l W@ om AAE AT Al 1L A
2 TN -235° o st EARRS wet Al zbmlo] Mg Aool M H A e AL
235" ¢ HAo R 449 wAAETL A 3 &t Nuf B2 Fig. 59 UERAT A5
o} BALEZ S AAL 10mmeolH, EALE Alo] 9 Ao e slMe] AMe FaEe ¢XE U
AL & Ao 6ul(p=6d)oltt. Al 1€9] T4 Bl Mo Ao meo 9x 2 AL
= dde GuY 5 WES s AR 2 ypag gzwel AANA @e 49 (Fig
TAY TS k2 HEAT. 52), FReIAE AES] o A LE o
AMZEA S WS o] &sto] AlAetdtt AbzA AH 0w YA sez st ma &
£ Fig. 394 & 4 A= AAY HE F5UF A EL sk SEo] o8] AaFE o] vl H A
o= EAAL TAS WA ABS AL T o wy nge) pawg. =@ WA=} 76
del s1A = RmR AASHAT AHAE ) wggq mgd el AEsh AR Aol u
TAW@ZE Smmelat ) 10mm, 0mm Lo gy grs e godd A4 sy
i 30mm= WSIAIA Th ARs Fskh o oF 2 Qu. AnHon Fyue SES A
At S o] &ate] AWk s S Alolstr] #18 3 Aola] FA Eate Ao = Aasto] ut
}\1 ;ﬂiﬂ “391 l:";—o](h)% QE%:OKH)Q]' ZEL% ﬂ' 33:]0]3(;_5»0]: %%94 ‘?F%ko] %_7]_§j]_gi ?lgl_o:] gé]
20mm7b == Sgleh gE eli= 20709 A A AAD At A FaFs 4 5 Ao
o s werel werel s s Fig. 5(b)E Zo] Feo A4 e Azag
§8 Aol T F ASS A GRS A Nufel PEE Ueha Qo
) ) el AAE AA/d=-6, 0, +6)ol+ FLIF
2.2 dEd HE| gy o gl o) 393 499 BAAES] @
o] ZAadE &l T F vk =T FHow
R AL G5 e,)E ANE ARD  wages) Qs wagew dstel BAE A



Fig. 6 Local Nusselt number distributions..
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