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§ 2.

Si(x1,x2, -yxn) = 0
fZ(xl,xZ, (K3 XH) =0

(i=12 -sn) (2.1)
fa(xt,x2, -y xn)= 0
F(X)= 0 (2.2)
[4]:
1
F(X),
X+€ED ¢cD F(X)
Li(X)= AX + by (2.3)
Li(X)= AX+ by= 0 (2.4)
(21), (2.4) (2.1)
, (2.4) (2.1
F(Xi)= Li(Xi) = AXi+ bk (2.5)
DF(X}) = DLy(X}) = Ay (2.6)
DF(X}) (2. 4)
Li(X)= DF(Xy)(X- Xp)+ F(X3) =0 (2.7)
DF(Xy) , (2.7), X= X+ 1,
Xwi= Xo— [DF(Xy)] 'F(Xy) (k= 01,2 .. (2.8)
(2.8) (2. 1) .
2
(1)
; o,
Xpi= Xe— @fDF(Xy)] '"F(Xy) (k= 0,1, .. (2.9)
(2
DF(Xy) , L, DF (X})
Xesr= Xe— [DF(Xe)+ W] 'F(Xi) (k=01 ) (2.10)

(3)
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Xi1= Xi— f DF(X;)+ W) 'F(X},) (2.11)
’ DF(Xk) 5
, @ g, Xi(i=1, -y n)
§ 3.
Xisi= Xe— O/DF(Xi)+ W 'F(Xs) (k= 01, ) (3.1)

@, = diag( D1, %2, - W)

Ve = diag( Px1, B2, -y Hin)

€< ;< (2-¢),- B< W< M

B= minif/l N1%*(2Re}) | Rek > 0}

N= mini{l X7~ (2ReX) | Rek < 0}
ReA> 0 ReA< O , B=+ o0 T= 4+ oo°
@y, Hy X ,

(3.1)
Xiv1= Xk + AXk
AXpy= OfDF(Xy)+ W) 'F(X,) (k= 0,1, - (3.2)

&(Xr) = o DF(Xi)+ W] 'F(Xk)
D(Xpi)= AXp (3.3)

N= (Xp i)/ HXi1i) (i= 1,2, - n) (3.4)

M , Wi/

NS a Ok . M b= 0, Py= ¢
/v, My ov; B, =0, W= c
- a< A< O
Hy; N
0< N< b e% , Wi/v
W v, H/v
}‘i>b ?
a , b ,a, b,c,v , a <1, b< 1,c<1,11>

1-

1. Xo wp, Mo, wp, Mo wof, Hole
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oy, My, a b , a=
0.95,0.8,0.7; b= 0.1, 0. 25; v 2,5 10, 100 .
2 F(Xo), DF(X o) b(Xo)= wof DF(Xo)+ W) 'F(Xo),  Xu:
3. F(X1), DF(X ) B(X )= oo/ DF(X1)+ W) 'F(X1),  Xa
4. N A< —a, Wy . Wi/ oy , Bycw, o By= 0, By= ¢
o /v, Brw,  HBu= 0, By=¢;  0< A< b, By . Oty o . Hi/v;

w1, v, Bi/v; w, Ky wg, Ho,
5. k Xk, F(Xi), DF(X4), N Xiy) = &fDF(Xy)+
W F(X) X1
6. A A< —a Wy N T ., Hgew, M= 0 Hy= ¢
o/ v, Bicv,  0< A< b, My ,  Wycw; Wy ,  M/v; oyt W/o;
5;
7. Il ¢(XA~) Il <€, Xt 1 , Xir 1 Xk,
Wy 1, l’J'k+ 1 o, l’lk, 5
§ 4.
. H = 13000m, M=20 .
, 400 .
s a= 0.7, b=0.1, 2,5, 10, 16 ,
113°C 116°C
125°C 124.5°C
139°C 136.5°C

§ 5.



155

, , , 1988

, CSAA- PC88- 73 (1988).

, , , 1988

, CSAA- PC88- 74 (11988).
Chang Haiping, Huang Taiping and Chen Wanbin, Numerical simulation of 3 D temperature distribu-
tion of the flame tube of the combustion chamber with air film cooling, Journal of Thermal Science,
International Journal of Thermal and Fluid Sciences, 5(1) (1996), 54 —59.

X », (1979),1—272.

The Auto Adjustable Damping Method for
Solving Nonlinear Equations

Chang Haiping Huang Taiping
(Department of Power Engneering, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, P. R. China)

Abstract

The general approach for solving the nonlinear equations is linearizing the equations and form-
ing various iterative procedures, then executing the numerical simulation. For the strongly nonlinear
problems, the solution obtained in the iterative process is always difficult, even divergent due to the
numerical instability. It can not fulfill the engineering requirements. Newton’ s method and its vari-
ants @an not settle this problem. As a result, the application of numericl simulation for the strongly
nonlinear problems is limited. An auto_adjustable damping method has been presented in this paper.
This is a further improvement of Newtori s method with damping factor. A set of vector of damping
factor is introduced. This set of vedor can be adjusted continuously during the iterative process in ac-
cordance with the judgement and adjustment. An effective convergence coeffident and quichening co-
efficient are employed torelax the restricted requirements for the initial values and to shorten the it-
erative process. Then, the numerical stability will be ensured for the solution of complicated strongly
nonlinear equations. Using this method, some complicated strongly nonlinear heat transfer problems
in airplanes and aeroengines have been numerically simulated successfully. It can be used for the nw
merical simulation of strongly nonlinear problems in engineering such as nonlinear hydrodynamics

and aerodynamics, heat transfer and strudural dynamic response etc.

Key words nonlinear equation, stability, Newton’ s method, auto adjustable damping method, the
vector of damping fadors



