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A Study on the Heat Transfer Enhancement by
Trapezoid Rod in Impinging Jet System

T. S. Lim, S. M. Kum and C. E. Lee

Key Words: Impinging Jet(Z& % %), Trapezoid Rod(Alt}2]®d =2 =), Turbulence Promoter(d5%
Z1A)), Heat Transfer Augmentation(d g 53)

Abstract

The objective of this study was to investigate the characteristics of air flow and heat transfer caused
by trapezoid rods array in impinging air jet system. In this study, trapezoid rods have been set up on
front of flat plate to act as a turbulence promoter. Local Nusselt numbers were determined as a
function of three parameters : (a) the space from rods to heating surface(C=1, 2, 4mm), (b) the pitch
between each rods(P=30, 40, 50mm), (c) the distance from nozzle exit to flat plate(H/B=2, 6, 10).

And this research compared the above with the experiment without trapezoid rods. As a result, heat
transfer performance was best under the condition of C=1mm and as the pitch is 30mm. In this case,

maximum rate of heat transfer augmentation is about 1.9 times greater compared to that without
trapezoid rods
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Fig. 1 Schematic diagram of experimental
apparatus
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Fig. 2 Impinging flat plate-trapezoid rods
array system(top view)
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with rods(side view)
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Fig. 4 Detail diagram of heating apparatus
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Fig. 5 Variation of stagnation point Nu
as a function of H/B for various
velocities

-567-



ZAasta ged oA ER7 ¥HREFIEe
2 AYPSHA fo] gasHm File] dojur]
o) Fol o},

Zzbe) 4o dis H/BE Nwd 54&
58 ¥adgmolgddel H/B=244 713 ¢
eldth o|R& H/B=20Ax: EF/ ZEH
E357] Aol F9 FAFASY EFFHL] F
32 @&7) g Fe] dojrbe @R Wolr},
o83 U=18m/s, H/B=2¢ u &7} HHg w
gt APt A Nuts AAY olF #Astst
X/B=25 HZolA Al Frteir) Azred,

. of

ARE =& FBAN MY HF7H 4]
X/B=25 22 LW FAFEL W]
7) WEolae Rel ANstagel e 7Y

E}(IS)

o3} ol 24Y FELRALYAN 2EE
AAGA we BW G| L WY 7%
54 9 9UDEY Hste] nFE A, £F

Fig. 6 Distribution of local Nu on the flat
plate as a function of X/B for
various velocities and H/B

450 —— T T T

i W=4mm, A=70=
400 P=30mm. U=18m/s

350 H/B=2

X/B

Fig. 7 Distribution of local Nu as a
function of X/B for various
clearances(P=30mm, H/B=2)

-568-

7} B 288 A$ Nuts ZAF oF X
Fog AL Zisly, TedIojdaud FE
o] AAHUYIE X/B=25 HIZAXY A
A8 QAT Nuses AAFRT Fydez v
.

mely 2EEFAL dA9FAE AdAHE ¥
AEFGg e FAGFALo] RAE o of
la= S Fd - = 8

32 REE M8 o EHYEY

Fig. 7€ U=18my/s, =9 Z=alole] | X|(P)
7} 30mmelZ FE#/Y HAA =E2EFE
Wl (H/B=2)2 A4, 2=¢ HdH

Z(C) Wgd g Nud 2XE yed Aoz,
o714 Nu2 AAH BF& A3 X/B d99Y
dA CHzle] FAIgle]l AAARTG WS EA
Jehe 2271 e #39d vjas) 29 HY
oA =A BEH Utk

450 : v . - Y
W=4 , A=70°

400 b 2o omm, Ustoms

HB=10

350 f,,
300 PPN

= 280 ]
Z 200}
150 p & WATHOUT ROD H/B=10
< C=1mm
100 o 2
A 4
50
0 w w, \ 4 v v L W w
0 05 1 1.5 2 25 3 35 4

X/B

Fig. 8 Distribution of local Nu as a
function of X/B for various
clearances(P=30mm, H/B=10)

Fig. 9 Distribution of local Nu as a
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