olLix| =3, M14A XM45(2005)
Journal of Energy Engineering, Vol. 14, No. 4, pp. 241~247 (2005)

HEYH & HiboMel AREdI| S8

4 g o
Addsta 7)AAEA e
(20054 9% 5 A4, 20059 129 9 )

Application with Winglet-Type Vortex Generators in an In-line
Tube Arrangement

Kyungmin Kwak!
School of Mechanical and “Automotive Engineering, Kyungil University, Gyeongsan 712-701, Korea
(Received 5 September 2005, Accepted 9 December 2005)

[=] Ok
s =

39 A™E3 AF widelM 39¢] “common flow up”? “common flow down” 3AFe] e}Fubgy7|& A
zFsle] eltA7)el ot A 319 hY7)elE vwaldvl. Ad o FAlEo] AgkEE “common flow
down” BAFe] AT e o1 7) gl #haoll vle) dAE A2 10%~25% FAENT,
H7 e 20%~35% S718klh. “common flow up” 3438l e}iA71e A9 Fd AR (Ay)E ¥
A FIEAM sg7st ). A A A S A4l 39 AR Ay 5 mmel
I A9 “common flow up” AMY] oHAl7I7E AEY el A A" of Reynolds 43(F-2 ¥
ol9] & 7[Eo2 y} 300~2700 WM BAF EXL 10%714 SIBILL, SAlo =Bl 8%~15%
Zradidel. AAzH ol Azl A Aoakge] Alse) AldiEeR 2k qrerle) uiel A3 9
A7 AR -] v ) vebdot

F8o] : oY), I 34, =S 0], A dud)

Abstract — Heat transfer enhancement and pressure loss penalty caused by three-row winglets built in three-
row tube-bundles in an in-line arrangement, are compared between “common flow up” and “common flow
down” winglet configurations. The “common flow down” winglet-pairs recommended by the previous
researchers bring about 10% to 25% increase in heat transfer enhancement and 20% to 35% increase in
pressure loss penalty, in comparison with fin-tube bundles without winglets. For the “common flow up”
winglet-pairs, the spanwise distance between the trailing edges (Ay) of winglet pairs was changed and inves-
tigated. Two types of winglet are applied for triangular and rectangular shapes. In the triangular winglets
with Ay=5 mm in in-line tube bundles, the heat transfer increased up to 10%, and simultaneously the pres-
sure loss decreased by 8% to 15% for the Reynolds number (based on two times channel height) ranging
from 300 to 2700, when the “common flow up” winglets were built in. The performance of fin-tube bundles
with triangular winglets is much superior to the rectangular one, because of the smaller pressure-loss penalty.
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Fig. 1. Configuration of winglet type vortex generator
on the fin surface with tube bank'.
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Fig. 2. Schematic diagram of experimental apparatus
and test core for fin&tube bundles.
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Fig. 4. Heat transfer enhancement for fin-tube bundles
with winglets at various locations.
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