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EFFECTSOF FILM COOL ING
ON INTERNAL HEAT TRANSFER COEFFICIENTS

OF A SQUARE CHANNEL
Wu Hong, Deng Hongwu, Tao Zhi
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT Effects of film cooling on the distribution of internal heat transfer
coefficients of turbulent flow through a square channel w ere investigated experimentally and
numerically. Themain factorsw ere the inlet Reynolds number and the hole distance ratio un-
der turbulent condition T he investigation show ed that the internal heat transfer coefficient
w as increased greatly w ith the increase of the inlet Reynolds number w hereas its variation
wasnot monotonousw ith the change of the hole distance ratio T he change of internal heat
transfer characteristicsw as not obviousw ith hole distance variation

KeyWords Turbulence Blades Heat transfer coefficient Experiment

RAD IATION HEAT- FLUXD ISTRIBUTION-CALCULATION

ON COM BUSTORWALL BY MONTE- CARLOM ETHOD
Zhang Jiangiang’and Zhu Gujun
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT T he caleulation-of the-radiation)heat- flux on combustor wall and
in outlet by M onte- Carlo'method-takes-into account-the effects of radiation energy emitted
from any single elenent.on‘all other elenents Thecalculation gives better prediction of the
radiation process-in a gas'turbine'com bustor-The radiation heat- flux densitiesof combustor
w all and outlet can be calculated by M onte- Carlo method, provided the temperature, dioxide
- carbon partial pressure and water vapor partial pressure distribution in a combustor are
known T he changesof gasabsrptivity and anissivity in the combustor have been taken into
account A completecomputation procedure and related error analysis have been described in
detail A numerical exanple is given and the calculated results are reaonable

KeyW ords Combuston chanbers Radiation Heat flow Calculation

INFL UENCESOFM A INSTREAM TURBUL ENCE
AND END- WALL EFFECT ON CONVECT IVE

HEAT TRANSFER OF TURBINE BLADE
Zhu Huiren, XuDuchun, Guo Tao, L iu Songlin
(7thDept N orthwestern Polytechnical University, Xi'an 710072)

ABSTRACT The influences of mainstream turbulence, end- wall effect and
mainstream Reynolds number on the beginning location of transition, transition length and
heat transfer both in them iddle region and root region of a turbine bladew ere comparatively
studied A five- blade linear cascade in a large- scale low- geed opening w ind tunnel w as
used in the experiment A thin- foil themooouple techniquew as epplied to detem ining the
heat transfer coefficientson the blade surface Three row of themocoouple located 5mm, 30
mm and 150 mm in the gpan- wise direction of blade from end- wall The mainstream
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Reynolds number changed from 60000 to 240000 The mainstream turbulence varied from
0.75% to 13.5%. T he results show ed that themainstrean turbulence enhanced heat transfer
coefficients on the suction surface to a great extent, and al increased the heat transfer coef-
ficients on the pressure surface Both onset and end of transition on the suction surface
boundary layer move forw ard w ith increase of mainstream turbulence intensity. T he end-
wall effect region energed at the root region of x,/C> 0. 24 of suction surface for the present
turbine blade The end- wall effect raised on the heat transfer coefficients for a low main-
stream turbulence, but diminished for a high mainstream turbulence at the end- wall effect
region T he influence of mainstream turbulence on the heat transfer coefficients vanished at
the end- wall effect region

KeyWords Turbulence Blades Heat convection M easurements

PERFORM ANCE OPTM IZATION

OF HIGH THRUST- WEIGHT RATIO TURBOFAN ENGINE
Zhu ZhiliandW ang X iaobo
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT Theoptim ization of installation performancewas completed by the
comprehensive optimal method for the high /thrust- weight ratio turbofan engine The
propulsion systen performance model of the variable geometry turbofan engine served as the
base, and themaximum of install-thrust, minmum of install SFC and minimum of the inlet
tenperature of turbinew ere taken as-the optim izationmaodules regectively. The calculation
and the follow ing-analysis show'ed that the propulsion system performance can be improved
significantly by multiple param eter perfomance seeking control for the turbofan enginew ith
afterburner. The mprovanents are asfollow s (1) the supersonic cruise install thrust can be
increased by about 8% on themodule of maximum thrust; (2) the subsonic cruise install SFC
can be decreased by 2% on themodule of minimum SFC; and (3) the turbine inlet tempera-
ture can be low ered by about 25 K at the constant install thrust on the module of minimum
temperature

KeyW ords A ircraft engines Performance analysis Optimiation

NUM ERICAL SMULATIONOF ROTOR- STATOR
INTERACTION IN A TRANSNIC COM PRESOR

STAGE AT OFF- DESIGN COND ITIONS
Ren Yuxin, ShenM engyu, L iu Qiusheng
(Tsinghua U niversity, Beijing 100084)

ABSTRACT A numerical method is developed for simulation of rotor- stator in-
teractions in a compresor or turbine stage Thismethod lves quasi- three- dimensional
N avier- Stokesequationsby an mplicit high reolution finite volumemethod A fully conser-
vative method is designed to compute the inviscid and visoous flux at the interface of rotor
and stator grids Numerical results of rotor- stator interactions in a tranonic compresor
stage at off- design conditions arepresented Themechanisn of rotor- stator interactions in
this compressor stage is discussed in tem s of the computational results



