Ho52% Ho B o X @ K F F R Vol.52 No.5
2018 4E 5 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY May 2018

DOI: 10. 7652/xjtuxb201805002

1.5 RRBILETHMIN B O BER 5

REFI . %

(1. P %2238 R2FRE IR 5 3h o TRESA g, 710049, FE4e; 2. Jedbfiss & s Al R 6 ey, 100191, dEHD
WE. a3 FHE R A B ARAAR (SST) £ # = 4 URANS (unsteady Reynods-averaged Navier-
Stokes) 7R, AT L.OARRERERGHLEHOELFTH HB. RARMETZERALT
EFANGRERE HAEMEFG DT EENY At HERAUE ZBHEDES,BET 1.5
DR H AR EREFRRMAFTEOARE, FARLAB EARTE I AN THEISASL
R PR FENHaE, BREAN . EELGERNH ARG TR EELELARGEZ
O FTEERAARATAMREL AL ETRLTN MEIZRAAZTOE R, GG EREIKE
0.4 BT IALE
KPR M HETHRANR FH TR HALE M
RESHES. TKLT4.7 XEIREB:. A XEHS. 0253-987X(2018)05-0012-09

Numerical Investigation for Ingestion Characteristics of
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Abstract: Characteristics of hot gas ingestion through turbine rim seals in a 1. 5-stage turbine are
numerically investigated with the unsteady Reynolds-averaged Navier-Stokes (URANS) equations
and the SST turbulence model. The additional passive tracer is used to simulate the distribution
of mainstream ingestion and the case mixed with sealing flow. The numerical results of the
distributions of pre-swirl ratio and pressure in the front and aft wheel-spaces agree well with
experimental results, so the relative position of domain interface and the effectiveness of the
unsteady numerical calculation of the 1.5-stage turbine rim seal are verified. The unsteady
pressure distribution and seal efficiency in the aft wheel-space under off-design conditions are
analyzed, and the results show that: 1) The seal efficiency in the aft wheel-space is higher than
that in the front wheel-space; 2) Extraction of square root of the mainstream circumferential
differential pressure at upstream of the aft wheel-space is proportional to mainstream flow
coefficient; and 3) With the increase in the main flow rate, the seal efficiency of the rear cavity is
gradually reduced to 0. 4, and then the change is slowed down at the same cooling flow rate.
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