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1 J85- GE- 21

H= 7620m Mao= 0.90 po= 3.75N/cm? A 7= 1468. 39cm 2

(g 85 78 72 62 58 50 38 28 105 110 115
i (N/em?) 17.2 16.8 150 13.9 12.6 11.2 9.4 7.9 7.0 17.2 17.04 17.0
ps (N/em?) 14.6 14.1 12.8 11.2 10.0 85 7.5 59 49 1466 146 14.56
p7 (N/em?) 146 141 12.0 11.2 10.0 86 7.5 59 49 13.8 12.4 11.2

F¢ (N) 12500 12000 11000 10000 8750 7500 5500 4000 1300 14500 16500 17500

: f (K, C, E) = Fc- F¢ , Fc ; Fe
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(% K c E><10"! (%)

0. 554856 - 0.100136  0.171185 0. 83724751077
85 0.585874 - 0.0998314  0.236154 0.487774>10- 5
78 0. 563406 - 0.100173 0. 170636 0. 869459>< 10- 8
72 0. 589157 - 0.101082  0.376415 0. 832269><10- 5
65 0. 606314 - 0.100156  0.195958 0. 110580><10- 5
58 0. 622824 - 0.100136  0.171648 0. 78222610~ 7
50 0.630045 - 0.0992700  0.251798 0. 819528><10- 6
38 0.682919 - 0.0998304  0.671675 0. 119843>10-7
28 1.266590 - 0.0959836  — 0.469469 0.221769><10- 6
105 0. 535273 - 0.100729 - 0.169112 0. 116824>10-7
110 0.513156 - 0.0998269  0.943564 0. 25240-> 10" ©
115 0.528930 - 0.0950775 0. 166646 0.28430>< 10"’
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H = 7620m Maop= 0.90 po= 3.75N/cm? A7= 1468. 39cm? J85-GE-21

(5 85 78 7 62 58
(N) 12000 11000 10000 8750 7500
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A METHOD FOR DETERMINING AIRCRAFT ENGINE GROSS
THRUST IN FLIGHT
Lian Xiaochun, Chen Fuqun, Shen Shaoying
( Northwestern Polytechnical University )
Liu Xuanwin (Institute of Flight Test)

ABSTRACT A method, “Sross thrust model”] is developed to determine gross
thrust of jet engine and afterburning turbofan engine in flight testing. This model is able to
determine the gross thrust of modern engines with an acceptable degree of accuracy only by
using a few of pressure measurements. The gross thrust model is based on a one-dim ensional
analysis of flows in mixer, afterburner and nozzle. Some correction coefficients are required
to account for three-dimensional effects, the effects of friction and mass transfer, as well as
the effects of the simplifying assumptions used in the theory. The correction coefficients in
the model are K, C and E. Both K and C are constants, whereas’E varies with engine operat—
ing conditions. In order to determine the reasonable coefficients K, C and E, it is necessary
to acquire engine testing data in the altitude facility-at flight conditions as“much as possible.
A comparison was made between the data determination from the gross thrust model and the
gross thrust measured from the altitude facility for engine J85~GE-21 at H= 7620m, M ao=
0.90. It demonstrates that the accuracy-of the 'gross thrust model is-about 3. 0 percent and
depends on the pressure difference between the-total pressure of the turbine discharge and
the static pressure of thenozzle inlet.

AN EXPERIMENTAL STUDY OF AERODYNAMIC PERFORMANCE
AND AEROACOUSTIC CHARA CTERISTICS

OF A SERIES OF PROP- FANS
Wang Po, Ren Liyun, Peng Zeyan
(Beijing University of Aeronautics and Astronautics)

ABSTRACT Aerodynamic performance and aero-acoustic characteristics of
straight (un—sweep) forward-sweep and backward—sweep blade with different installed an-
gles have been investigated ex perimentally under the take-off condition. From their com para—
tive study the following conclusions have been drawn. (1) An optimal prop-{fan design should
be made by combining both high aerodynamic performace and low aerodynamic noise; (2)
Blades with sweep have potentials for noise reduction; (3) Tip-oad reduction prop-fan blade
design would be benefit to lowering the noise level as well as to the prop£fan efficiency im-
provement.

A HIGH- ORDER ACCURACY TVD EULER SOLVER
FOR 3D FLOWS IN TURBINE CASCADES
Gu Fahua, Wang Zhongqi, Yang Hong, Feng Guotai
(Harbin Institute of Technology)

ABSTRACT A third-order accuracy implicit approximate factorized T VD code is
developed using Chakravarthy— Osher scheme to solve the steady flows in annular turbine
cascades. The governing equation is the 3D Euler equations in arbitary curvilinear coordinate
systems in terms of cylinder coordinate system velocity components. Beam— Warming factor—
ization and upwind difference are adopted to discretize the implicit term, and the explicit one
is discretized by Chakravarthy— Osher TVD numerical fluxes. The boundary condition is ob—



