Ho52% Ha3W B o X @ K F F R Vol.52 No. 3
2018 4 3 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Mar. 2018

DOI. 10. 7652/xjtuxb201803003

M55 B 50 00 Bl X & 378 04 20 i 30 F0 4% 245 1 B9 32 i

FANES . AR, RINE . A
(L PG 2% 3830 K IR 3 ) T RS B i S LB JE T 710049, 7% 5
2. BT A AL BB K B ) % f TR S, 710049, PG2)

FE . AT xTet R e B 0 xd et B OAT AR R A A0 A M e 0 B R AR B SR TR R RS AU 4 4 M it —
T RETHRARAFERA  ZBITAAR AR ETNRAELEH . R A ED T E oW T HF 4R
YeAT A R A AR Hon, AN RFR O FEN TR ERE NAERHEHXFRER, IR
GREN A E AN RE AL AR T w1 R EIG e, KRR RO e R A AR R
KBS B ATERBOR A BB EE R GRRS . ZEBRAR TR, MEFR LY
R A SRR AT AR A RART AR BARERS . EABRAR TR, &
TERBAIEN T R WG AI M IR FRBFHEA S 6, B LEA A 0.6~0.7,

K . ARSI A REHK A Bk

RESES. TKL74.7 XEIEER. A XEEHS. 0253-987X(2018)03-0019-06

Effects of Nozzle Numbers and Temperature Ratios on Flow and

Heat Transfer Characteristics of Vortex Cooling
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Abstract: Aiming at the influences of the number of nozzles and temperature ratio on vortex
cooling characteristics of gas turbine blade leading edge, a coolant chamber was added to establish
a more reasonable vortex cooling configuration. Numerical method was used to investigate the
flow and heat transfer behavior. The inlet Reynolds number and target temperature remained
constant while the number of nozzles and temperature ratio were changed in the research. Results
showed that the mass flow of air from nozzles increases along the flow direction with the
introduction of coolant chamber. As the number of nozzles increases, the velocity of nozzle air,
the friction coefficient and the heat transfer intensity decrease while the pressure coefficient, the
uniformity of heat transfer intensity distribution and the thermal performance factor increase. As
temperature ratio increases, the velocity of air from nozzles, the heat transfer intensity and the
thermal performance factor increase, while the friction coefficient and the target heat flux
decrease. For the gas turbine blade leading edge with the coolant chamber, the number of nozzles
N=6 and the temperature ratio 0. 6-0. 7 are recommended.
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