536 55 8 1 e fE ] H T 72 Vol. 36, No. 8
2021 $ 8 H JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Aug_ ,2021

SCE 421001 —2060(2021 )08 — 0022 - 06

PRSEE LA B e i T R AN 4FIEA R

FEEFIE
(TEHHRAARAGAZLOZHEN A E5RETIRI SN ARERTIRLRE, RAT B/REKE 150078)

H B ARZAFETANRBEEGAIER, AEBRARIRERS AR, RE T —FF A Mt &
Whb Ay, AT AATHEAN AT ANANTEOLERE RS THAGBAAR, BREALR
Bt MR THARBEME ., R CFX AR M4, S mA e T T A -4 - BB H, 4R
F U EA TR 0 A A AR T Y R A A S L B SR R R B AT E AR T 8
HRAEADBEGKEE, SAFELHOBRERKOOK o 48R AARBABRMKI K;AFTLR 0 EAH
Am0.39 MPa &, 4 4 3 4K @8 2 B85 10 K,

X B R IR TUONE ; rh e Al

A 42 . TK4T3 SCERARIRTS A DOI: 10. 16146/j. enki. mdlge. 2021. 08. 004
[BIAZRXHR]FRS, 44 % . MRS BUE e HFHEBFSE (1] #AAE30J) TH,2021,36(8) :22 ~27. LI Zong-quan,

NIU Xi-ying. Research on the characteristics of pre-swirl impingement cooling of gas turbine disc[ J]. Journal of Engineering for Thermal En-

ergy and Power,2021,36(8) .22 - 27.

Research on the Characteristics of Pre-swirl Impingement
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Abstract: In order to improve the cooling effect of the cooling air on the gas turbine disc, the cooling
structure of disc with pre-swirl impingement was proposed, taking the low pressure turbine of a certain gas
turbine as research objeot. The flow direction of cooling air was changed when the cooling air flowed
through the structure , which improved the heat transfer effect of the disc and reduced the disc tempera-
ture,so as to improve the strength reservation of disc. The gas-thermal-solid coupling calculations for the
cooling structure and the disc were performed by use of CFX finite element software. The results show that
the cooling structure with pre-swirl impingement has higher cooling efficiency than that without pre-swirl
impingement. The heat transfer surface temperature of the wheel decreases significantly under the cooling
effect of pre-swirl impingement. When the inlet temperature of cooling air is reduced by 60 K, the heat
transfer surface temperature of wheel is reduced by 37 K. When the inlet pressure of cooling air increases
by 0.39 MPa,the heat transfer surface temperature of wheel is reduced by 10 K.
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Fig. 1 Structure diagram of axial turbine
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Fig. 2 3D view of cooling structure
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Fig. 4 Schematic diagram of heat transfer parameters

of wheel surface
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Fig. 7 Total pressure distribution of cooling air

1R EE/K )
757 -
750

743

737

730

726

1717
.&710
703
1696
690

683 b
676 2
670

663

656

B8 ®REREHSH
Fig. 8 Temperature field distribution of wheel
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Fig. 9 Cooling effect of wheel under different cooling

air inlet temperatures
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Fig. 10 Wheel temperatures on gas-solid heat transfer

surfaces under different cooling air inlet temperatures
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air inlet temperatures
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Fig. 13 Wheel temperatures on gas-solid heat transfer

surfaces under different cooling air inlet pressures
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air inlet pressures
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Fig. 16 Temperature distribution of heat transfer surface
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