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Experimental and numerical investigation on the effect of hot
streak on the 2nd vane in turbine
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Abstract:  Experiment with helium gas analogizing hot streak and a 3D unsteady numerical investigation were conducted about the
effect of hot streak on the 2nd Vane in Two Stage Turbine. Results show that the hot streak has an obvious influence on the heat loading
of the 2nd vane: (1) heat is focused on the zones less than 50% blade height in spanwise direction. Endwall is heated most heavily and
the heal decreases with the height increasing near leading and trailing edges of the blades: (2) heat distribution is obvious uneven in
pitchwise direction; (3) secondary flow on endwall is also an important factor varying the distribution of hot streak.
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Table 1 Operating Conditions

Rotating speed/ ( 1/ min) 450

1C inlet stagnation pressure/ Pa 102925. 227
1C inlet stagnation temperature/ C 25
Meridional pitch angle/ (°) 0
Swirl angle/ (°) 0

2S5 outlet static pressure/ Pa 99101. 227
1C inlet helium gas concentration/ ppm 5000

KIAHTHRBEENEITEMS. LHREEE
JE YA BT R T 1C, 1S, 2C, 2S HEfr kA #4571
7 16,32,54,32,72. FERIRBEI TG E, AT

LI, LB br RE =ZRA KM 1IC s =4
FHAREE N, HARimiE DO R R 2 St m .
BRI 2C H P B — AN B T XA, v B an B 2
7R, 4218 2% ~ 50% M, P15 43 5 v, J& 1328 0~
200% HtEE, BIFE N HHEE, 4 9 K, 3t 45 N

SEIG AT Z /T, AP EENA 2C H AR YT B,
B AR PR ) (), ) B R ) = A RN A (O
F1200% iR 4k B 1% EL A 8 30 1) 3E 47 R, DA 4R
S0 A5 AT B A HER TS .

3 SRS

Xt 2C H F1P i 20U BE Rl B 45 R A 3,
) 5 2 AR EEAEAS R - v A i o 1] 649 23 A1 1
Ol B4 2R3 MWL ENEFELE. TLUFE
B, X RASF AL, SRR 2 A R A A
YJZIH, AE 0~ 50% B A7 B 72 4 AT — N80 1K
-, MAE 1509% HHEE AL M Ak TARAY . BEE 5 A0 1,
XA IZHAL T, R, SRR B e 1 e
Beih b 2T P, mJa1E 50% M Eb AT R .

He . s
Helium | probe for concentration of belium gas

; measurement travels over SO0%6HL
. spanwise,2 pitch length in pitchwise

Fan

Mdlﬂ

One tuet per2 \\\‘\

: - ~
]mq-hp-—. of 16 Dame Yane counts

Fig.1 Schematic of experiment in LSRT
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Fig.4 Contours of He concentration
at 2C exit (unit: ppm)
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Fig.2 Measuring points
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Fig.3 He concentration measured

at 2C exit
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Fig.5 Scaled geometries in computation
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Table 2 Mesh distribution in one passage

Blade Streamw ise Pitchw ise Spanw ise
1C 136 46 49
15 127 37 49
2C. 127 46 49
25 136 37 49
Table 3 Computational conditions
Main flow
Inlet total pressure/ Pa 101270
Inlet total temperature/ K 297
Flow angle/® 0
Fxit static pressure/ Pa) 865941
Hat streak
The highest stagnation temperature/ K 337
Rotating speed
Rotating speed/ (1/min} 900
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Fig. 6 Stagnation temperature contours at
1C inlet viewed from downstream
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Fig. 10 Temperature distribution on endwall
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