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1
T [K] T [K] p° [bar] p [bar] c [m/s]
0- 0 288 288 1.0132 1.0132 0
-1 288 268 1.0132 0. 784 196. 5
2-2 567 557 7.23 6.77 144
-3 1143 1132 6 54 6.28 159
4- 4 901 856 217 1.78 320
9- 9 901 773 202 1.094 544
mae= 40kg/s, n= 0.97, .= 0.98, AH wh
— 46000k)/ kg, AH = 43120k)/ kg, L= 14. 7kg, a/kg, f,
w=112.21 B t

1991 3 w K

100083



170 7

B= 57.17(1p05 — Ig05)/ (b wAHwi— Q+ (L5, — Ira)

+ 57T.17(Ig=04, = Ipoi) = 6L 17(Ip- iy — Ip1il) } (1)
0=0 (Iflt/— Ir..) =0; [1] I 0.3 = 8380kcal/ kmol; [p 0.5 = 3961. Tkeal/
kmol; 1p0..,= 1994. Tkcal/ kmol; Ip1..; = 9017. 6kcal/ kmol; Ip1..,,= 2053. Skcal/ kmol s
(1) B= 0.233, o= 1/B= 4. 1827, f= 1aL.=
0. 01626kg, f/kg, a, mr= ( 1+ f) me= 40. 65kg/s
, E. N 2 3
2
( T, po)
0-0 Eo=0
-1 E\= me = (hi = hi) =To (S1= So)
-2 Ea= mes= (s - h) =To (Sa= So)
3-3 Es=mses=  (h3- hd) — To (S3— So)
4- 4 Es=mpes=  (hi-hs) — To (Sa= So)
9- 9 Eo=myes=  (hs - hi) — To (S5= So)
3
E; Ny [%)
0-1 E0-1=0 M. 0. 1=100
1-2 Ej o= We— (ExE)) g o= (E- Ey) /W
2=73 Ej 2 s= Ep= (E5E3) o= (Es- Ey) 1Eyf
3- 4 Els-a= (Es=Eq) - Wy Mesea= Wrl (Es- EJ)
4-9 Er s o= B4 Eo Mo w o= Ex of Ea
Ne= Ere Er
s We( )= ma(h2 = h1), Wr( )= mrs(hs — hi ), Ex.o(
)= ms (312 4 5
, 5 Eni n ,
4
c, , R , m h h* H* e E
(kJ/ kg - K) (kl/kg - K) (ke/s) |(kJ/kg) [(KI7ke) | (kIs) | (kIrke) | (kI/s)
0-0 1. 0037 1.4 0.287 28.97 40 288.27 | 288.27 11531 0 0
1- 1 1. 0033 1.4 0.287 28.97 40 268.2 | 288.27 11531 - 0.4 - 16
2-2 1. 041 1.352 0.287 28.97 40 562. 1 572.5 22900 243. 4 9736
3-3 1. 197 1.316 0.287 28.96 40.65 1221.1 | 1234.2 | 50172 647. 8 26333
4- 4 1. 139 1.337 0.287 28.96 40.65 898. 4 949.9 38613 350. 8 14261
9- 9 1.119 1. 345 0.287 28.96 40.65 804.68 | 949.9 38613 349.9 14223
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E, En. Ey Or Ex. o Ng n
(kJ/s) (kJ/s) () (%) (%)
=0 =0 =100 =100
1617.2 =0 85.8 =100
12573 773 56.9 97.2
514 =0 95.7 =100
8246 21067 42.2 45.4
23140 22029 29170 28045 6015 20.6 21.4
[ 1: © TE= 23140 (k]/s) YE.= 22029 (kJ/s)
189 (kJ/s); @ N= (Hy-H3) 10, Qr=f -m,-0H, =
28045 (kJ/s) ; (773 (kJ/s))
; @ = Ex. o/ Qr
|100%| E f-.;
e 2 :".,‘;.
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HI En Hry
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R
Hy
138%
REmE
i ,,21..-1/
1 2
[3]
) ( Er) R 100% ,
. (
o) ) 100%,
1 2 . 4 5
1. N= Ex.o/ Qr, M= Ex.o/ Ey Ex.o,
Qr  Es Or= fmaH wt,  Er= fmeesr  er= 0.975 AH '™, /

N= Qs/Er= AH i/ (0.975AH 1), T/ N=1,
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2. ,
, Qr= 28045k]/ s, Ex.o= 6015k]/s ,
: T73k]/ s, 189k]/ s,
21067k]J/s (22029k]J/ s) 3.5% 0.86 95. 6% ,
Es 5 5 )
. 54.3%;
o 97% P B ?
s 56.9% , ,
3. 56.9%,
1. s
2.
3. , R
[1] , “f e , 1959
[2] , “f e , 1988

(31 [ ] H. D. , e — e , 1983
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distortion, the vortex size must be measured. It is defined classically by velocity crelation and
more directly than by total pressure. Some typical results are shown in a table. The vortex
size is increased by the flow velocity. At 1D section the vortex size of torus with 20 degree
slanted cut is about two times larger than the size of 90 degree torus quadrant. But at 3D

section the former decreases and the later increases slightly.

EXERGY ANALYSIS OF AEROENGINE AND ITS SIGNIFICANCE
Li Ruhui and Qiu Xiaomei
( Bejj ing University of Aeronautics and Astronautics, Bejing 100083)
ABSTRACT An exergy analysis method of an aeroengine is presented and
compared with the traditional energy analysis method. The significance of the exergy analysis
for the aeroengine engineering is considered. It must be underlined that the main part of the
energy loss in the aeroengine comes out of the combustor. Therefore, to enhance of the

exergy efficiency of the combustor is an essential measure to improve aeroengine

performance.
STATISICAL ANALYSIS AND PREDICTION
OF AEROENGINE DETERIORATION
Li Jia and Tao Zengyuan
(Air Force Engineering College, Xian 710038)
ABSTRACT An aeroengine deteriorates in the/coutse of its service. Although its

perfomance may be restored\to some extent after overhaul, it' goes down gradually in general.
Based on the statistical information analysis of the test-bed performance decay of 500 engines
after 0 to 3 overhauls, a concept of an-everall performance index is proposed to reflect the
overall performance of the engine. Acecording to this concept, a mathematical model of the
engine deterioration is presented which is established by means of the exponential smoothing
theory. The prediction of‘the engine deterioration has been made wheih is quite consistent
with the practice. The final analysis shows that it is necessary and also feasible to adopt the
method of statistical and synthetic analysis for the overall engine performance decay of both

randomness and regularity and, what is more, with many parameters.

A DIRECT-PROBLEM CALCULATION METHOD FOR

GAS TURBINES WITH BOWED AND TWISTED BLADES
Wang Zhongqi, Yang Hong, Liu Fengjun, Huang Yinghong, Feng Guotai
(Harbin Institute of Technology, Harbin 150000)

ABSTRACT The necessity of the direct—problem calculation in aerodynamic
design of gas turbines with bowed and twisted blades is discussed and a practical direct—
problem calculation program is developed for the S2stream surface transonic flow in a multi-
stage gas turbine. In the calculation, the shape of the mean S2stream surface is taken as that
of the blade mean camber surface which is modified properly to guarantee a reasonable S2
stream surface shape, and the circulation is specified by the stream surface shape and the
axial velocity. In the supersonic region, the density is corrected by means of the artificial
compressibility treatment to make the calculation stable and the velocity is solved by density.



