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ABSTRACT

Leakage flow at the SEV combustor liner and first-stage vane hub interface can degrade sealing, disrupt purge flows, and
increase thermal loads on hot-gas-path components. This study numerically investigated the effects of coolant injection angle
and blowing ratio (M) on leakage suppression and film-cooling performance in the secondary flow path of an F-class gas
turbine using ANSYS CFX. The computational domain encompassed the main-flow passage, secondary flow path, seal-sheet
structure, and a simplified vane leading-edge model. Sealing characteristics was analyzed via cross-sectional flow structures and
temperature distributions, while cooling performance was evaluated using adiabatic film-cooling effectiveness on the liner
endwall and vane hub. Under horizontal injection, coolant impinged on the vane hub, lost momentum, and allowed hot
mainstream gas to recirculate into the secondary passage. Conversely, changing the injection angle to 30° effectively suppressed
hot-gas ingestion, reducing the internal temperature by 300-400 °C. Furthermore, increasing the blowing ratio from 0.5 to 2.0
at a 30° angle strengthened fluidic sealing, lowering temperatures by roughly 300-500 °C. While the liner endwall achieved
maximum cooling effectiveness at M = 1.0, the vane hub showed continuous improvement up to M = 2.0. Ultimately, combined

optimization of injection angle and blowing ratio is essential for ensuring the thermal integrity of liner-vane interface

components.
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Fig. 16 Cross—sectional streamlines in the sealing region
for each blowing ratio

AT, B3] M=1,0 o)A oA ito] gl ex
7} HAIZ 1,000~1,200 °C 43208 ol M=1,5%
M=2,0 ZZoJAE Ui L5} 22 900~1,100 °C Ho]
VI3 Ao UYepdth &, M=0,5 tiH] M=1.5 o4 =
Aol = ol2kg2 5ol E4 =7} oF 300~500 °C
= gAT F02 ST 4 9ot

53] 4 BES BY, EA|7L 245 seal sheet 3
o] YT A $5o) 3719¥ AErt AHos a
Al vepdet, ol At Joe olakfE WRE §olH
FAE oRE AL HE-‘:‘—]X] Fotil AFotES v
B0, ATFoR Y L= A5 oS e aQoR

[e)

A~

T
HA

L

rﬂ ok

(o3

Temperature

(b)yM=1.0

(©) M=15

x\

(dM=2.0

Fig. 17 Cross—sectional temperature distribution in the
sealing region for each blowing ratio
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Fig. 18 Film—cooling performance on the liner—end wall for each blowing ratio
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Fig. 19 Film—cooling performance on the first—stage vane hub wall for each blowing ratio
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