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NUM ERICAL SMULATIONOF PLUG NOZZL E

FLOWFIELDSAT D IFFERENT AM BIENT PRESSURES
ZhugeW eilin, ZhangYangjun, Zhang Baoning
(D eparment of Themal Engineering, Tsinghua U niversity 100084)

Chen Ronghui
(Gas TurbineA cadeny of China)

ABSTRACT A type of circular multi- thruster plug nozzle has been designed,
and its flow fields at different anbient pressuresw ere smulated numerically by slving ax-
isymmetric Reynolds- averaged N avier- Stokes equationsw ith a finite- volume formula-
tion The smulationsbased on single equation and wo equations turbulent modelsw ere com-
pared The resultsof the both models at proper mixing length w ere consistent in general
This type of plug nozzle anbodies the main advantages of plug nozzles

KeyW ords Jet nozzle Flowfield N umerical smulation

AEROACOUSTIC CALCULATION OF A A TRANSNIC

PROPELL ER BY USING KIRCHHOFFM ETHOD
Mal iang
(5thDept Beijing University of A eronautics/and A stronautics, Beijing 100083)
D. Lohmann andM. Kuntz-(Institute of D esign A erodynamics, DLR Gemany)
ABSTRACT The_aeroacmustic-field generated by a transonic two - blade
Hartzell propeller w as-calculated by using Kirchhoff method T he Kirchhoff surfacew as de-
fined asa nonrotating cylinder surrounding thewhole propeller blade T he aerodynanic flow -
fieldw as firstly computed by using-the-Flow er code running in the Euler mode, then the
farfield acoustic pressure was calculated w ith the Kirchhoff method A detailed numerical
study revealed the influence of the radius and height of the cylinder on the acoustic pressure
in the farfield T he resultsobtained by the Farassat’ s linear method w ere also presented and
compared w ith the presented results The comparison of the results obtained by both the
methodsw ith experimental data damonstrated that the Kirchhoff method considering most of
the nonlinear effects gave a better results than the linear method

KeyW ords Kirchhoff method A erodynamic noise Propeller Calculation

A CONSDERATION
OF TWO EQUATION TURBUL ENCEM OD EL

L angDewang and L u Bing
(2ndDept N anjing University of A eronautics and A stronautics, N anjing 210016)
ABSTRACT A oonceptof "two- layer" turbulencemodel isproposedw hich en-
ploys an algebraic turbulence model in near w all area and a two- equation turbulence model
in outer areaor farwall area The flow sover aflat platew ithM = 0. 3 uniform inflow and in
a 90°rectangular bent duct w ith non- uniform velocity and high turbulence inflow are calcu-
lated regectively by use of the " two layer" turbulence model and two equation turbulence
model w ith low Reynolds number modification Theobtained results show that the " two lay-
er" turbulencemodel can predict the distribution of velocity andw all stress for external flow



No 3 A bstracts 333

and the boundary layer thickness andmain velocity for internal flow more accurately than the
two equation turbulencemodel T herefore the" two layer” model is apow erful tool in engi-
neering

KeyW ords Turbulence M odelling Computational fluid mechanics

NUM ERICAL SM ULATION
OF ANTI- SV IRL ARRANGEM ENTS
FOR SUPPRESSING ROTOR/SEAL INSTABIL ITY

Hel idong
(Ne703 Research Institute of China Shipbuilding Ca , Harbin 150036)
ABSTRACT A nonlinear oscillator model, w hich isusually used to study the dy-

nam ic characteristicsof structures in flow, has been applied to the nonlinear dynam ic charac-
teristicsof rotor/seal system. Emphasis isput on the effectsof the nonlinear unsteady flow
in the gnall clearance on the rotor dynam ic characteristics Them echanisn\of anti- swirl ar-
rangaments for suppressing rotor/seal instability is considered The comparion betw een the
theoretical and experimental results of a rotor/seal system is\in a reaonable agreement and
show s that thismethod provides a theoretical basis for application of\anti- sw irl technique to
engineering practices

KeyW ords Rotors ~Sealing-. N onlinear vibration” N-Umerical simulation

INVESTIGATION ON LOAD
D ISTRIBUTIONSAM ONG CONTACT BEARINGS

OFDOUBL E CIRCULAR ARC HEL ICAL GEARS
W u Baolin and Shao Jiahui
(Gear Research Institute, Taiyuan U niversity of Technology, Taiyuan )
M eng Huirong
(China U niversity of M ining and Technology)

ABSTRACT A dynamic analysis approach isprovided to investigate the load dis-
tributions anong contact bearings of double circular arc helical gears and a computer pro-
gram isworked out for calculating the load distributions T he dependences of load distribu-
tion variation on themain factors are analyzed through a series of paranetric studies It can
be concluded that the variation of the rotational gpeed of the gears has no effect on the load
distribution factor in conventional range of rotational gpeed; How ever, the load distribution
factor can be reduced by decreasing the contact ratio, increasing the transnitted torque as
well as mproving the gear accuracy, the load distribution factor has a peak w hich changes
w ith the increase in the helix angle at the sane trangnitted torque and contact ratio

KeyW ords W ildbaber- Novikov gears L oad distribution Dynamics



