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Effects of Duct Aspect Ratio on Heat Transfer in Wavy Duct of Heat Exchanger
of Gas Turbine
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ABSTRACT

The present study investigates convective heat/mass transfer and flow characteristics in wavy ducts of primary
surface heat exchanger. Experiments using a naphthalene technique are carried out to determine the local transfer
characteristics for flow in the corrugated wall duct. The aspect ratios of the rectangular duct cross-section are 7.3,
47 and 18 with a corrugation angle of 145" . The Reynolds numbers, based on the duct hydraulic diameter, are
ranged from 1000 to 5000. The local heat/mass transfer measurement is conducted in the spanwise directions. The
results show that Tayler-Gortler vortices exist on the pressure surface. Flow separation on the suction surface
appears at a high Reynolds number resulting in a sharp decrease in the local transfer rates, but relatively high

transfer rates are obtained in the reattachment region.

715499
Dpore = Vg 345 m¥s]
Dy = #F2 #8374 (m]
A = E3AE AF (mvs], 2 QO
m = G Ag gy AdF4
Re = Reynold &, DplU/ v
H = HE9] ¥o] [mm]
Sh = Sherwood 4, AnDn/Dagpn
U = F/%F £E [m/s]
w = HE9 Wol [mm]
xy = g F45F3E [mm]

* dAdfsta distd

* AAostn 71 A-s st
T 44 434

E-mail : hhcho@yonsei.ac.kr
TEL. : +82-2-2123-2828
FAX : +82-2-312-2159

2 ARR}
v = 2719 BHAAF [mY/s]
D = 2% [kg/m’]
sh Xt
s =
v = 7]
w = H
1.4 B
-)

Fh2Ele) 544 FUAFY] 98N MR F4F AL
d&719 gl 184S SdAYe AH, Hig dyex
E ZYA7E Aol waA ¥l g7 eRE A o
Z7beta Qe FAleld, ol Bl AwA FuF gl
Byol= WA g BdS JHA oA HUT dpHez
e 2725 4Ev]Y FFREEG £ AoE v
v}, mEd g8 dauAz) F5EA] Eshx dHEHz
adch. watA ol d EE T B5H% Ree g

-339-
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Test Region

Blower Orifice flowmeter

(a) Schematic diagram of wawy system

{b) Detail of the test section

Fig. 1 Experimental apparatus
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Table 1 Summary of experimental investigations

Aspect Ratio(HW) Reynolds Number

73 1000, 1500, 2000, 2500, 3000, 5000
47 1500, 2500
18 1500, 2500
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