20 2 Vol. 20, No.2
2005 3 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mar., 2005

: 1001— 2060 (2005)02— 0178 — 04

600 MW 755¢ i B ML 4.3l R AE £ MR Bl 77 50w N 43

Bk B TR, )R A 4
(% RETVAFE L EFE K Z2AEL ¥%/RIE  150001;
2. LEXRBAY BR K/ HAEEESLERE, LiE 200030

RAFAAARAFHEZT B * 600MW A8 AL .

ML SR A 69 AR KB A S AR, AR A PR ATALA ADINA

a3 B 2600 MW 4,36 K AL R 09 JE & M 3h /) 52 vl o 33

77 pATAeit . it Hob it ADINA A2 SRR P 4 ) s
O, FET FAE KGR R RS, FE RS A HAT

AR AT TR, A R AU A ADINA 25 45 4

&N F IR KA IR R FATIE RN S

AT Ae it B R GL Bl Ao AR, A Ak AR AL 40 AR -

BEAT AR X M B A AL R S AT et LR R AR T AR, , 600 MW
H H ; ADINA ’
: 0322, TH133 :A 600MW ’
ADINA
1 ’ b
ADINA
. . o)
600 MW
’ 2.1
[ 6] X oy Fx, Fy
Fe =— o[ 3xV(x,y, @) — G(x, y, ®)sina —
25 (x5 y» @cos q
’ Fy, =— A3V (x y, @) — G(x, y, @)cosa +
28 (x, y» @)sinq] {
!
[1-3] . _ + 2x o
. ’ : X y ; Qa arctg m
’ ps +2x'| = |
~ sign )ﬁr - Esign(y—l— 2x );
: 2004—05— 28; :2004— 11— 08
(F0220); (ZJG 03— D
(LRBO0012)

(1962—) . s



2 , 600 MW ° 179 -
4= [(x*2v’)2+(v+2x,)2]1/2_ 2 ; ,
1= xz_yz ’ Xy 4 )
G(Xa Vs a) = 8
2 [1 ycosa*xsina]
- &« @@ + ; 9 ’
(1— 2 yHla " 2 )12
_ xcosat ysina 7’
S(x, ys ) 1= (xcosa+ysin0£)2’ Runge-Kutta
2+ (yeosa— xsina) G(x, y, @) >
Vix, y, - H
G yn @) 1— x> — 2 , & = /1 000,
d= MoRL(R/¢)*(L/2R)*  Sommerfeld 200000, 140000 .
2.2 — 3 4 w=300rad/s = 500
rad/ s . s
ADINA Runge-Kutta
, 1 ADINA —
b 3 b
’ 1.148 m
° 2
M
k.2:7,niz(x27xl)+ ifx . M, ’___,——- !
Sy~
vk 1, S =3
2= e yD Tt o G o S =
2
X1 =— i)'Cl_z_k()m_xz)—‘— Pcost [
mi mi
Vi —_nﬁy1_i_]f(y1_yz)+ Psint— G H1 $a4%FT KR %
: X1 Y1 X2 )2 ;
xi =X/ eoyi =Yi/e» G= g/ (coP)— . b
¥ 1.1n 2
, T=— wf— se— se— . Fx ./ j/n
;kp— H P = ec my — — !
2 2
mow<c¢/ da = D/wk = ky o, f, = F/ 3f, =
B2 #FR%EAHMRTHEA
F/ 4 m1= 314k m2 = 27 -
kg 1=18%10 *Pa °s, c=
0.2 mm, L = 28. 5mm, R = 57Tmm;
Dy =3.0X10°N *s/m, U 04 [— wmwn
U=u/c=0.1. -0s |
A =06 |
) -0.7
s ADINA
-0.8 .
, 01 02 0.3 0.4 0.5 0.6
ADINA *

B3 FEhEh R PO E S MU
(w = 300 rad/s)



° 180 - 2005

.7 8 R—481.6 mm,
02 [—— HWck L=267 mm, c=0.97 mm, *=18X 10 > Pa °s,
T oaas -Rumga—Kutta%
00 p=e/c=0.01. 7 ADINA
P2 ’ 7 X
a =02
y
o4 7 : 300 rad/ s
-0.6 ’
-02 -0.1 0.0 0 02 03 0.4 05 06
B 4 % shih Ah I P LR F) Sk )
(w=500 rad/s)
2.3 600 MW ,
5 . 600 MW 4
.7 P2
8 7 8 :
, 7 8 ’
7 8 :
. 6, 4 ’
, , 330
5 . GOMW

AL R R AN 53 5 3
B S5 600MW A4t A eALish 7 & B
iy Fx F, &
Lw T Fy N o kn

B 6 600MW 4% A ¥ nshFR A MR TAA



2 ,  :600 MW

° 181 -
ADINA 600

-0.8 0.05 MW

-0.85 { uz'g:‘ ’
& 0.03¢
~ -09 1 2on (1) ADINA ;
-0.95 Eool ,
-1 0 A
©.Zz oo o4 05 ] 200 400 R
¥ Bk /rad .6

0 , o 600MW

04 _oss) o
%03 AW = s} (2) 600 MW

02 4'95MWMW X

0.1 6 8 14 6 8 ’

< (x10%) T (xl0h)

B 7 600MW A#AEhAR IKE
2F P26 F 7 ok B

4
3
0245 )
1
-0.25 o
-5 0 5 ‘0 500 1000 1500
5 (10Y ¥ rad. 51
4 -0.24
<2 L
L 0,245
-
-2
-4 025
2000 3000 4000 2000 3000 4000
T T

B8 ZMWAHHFFHEIFEE 00MW 4%
PAK R F 1P2 89 3 /1 vk 2 (o= 300 rad/s)

EHRICH F F. Some observations of chaotic vibration phenomena in
high-speed otordynamicy J] . ASME Journal of Vibration and A-
coustics, 1991, 113 50—57.

[J. » 2000, 13(4): 497—509.
[M]. : » 2000.
SUNDARARAJAN P, NOAH ST. An algorithm for response and sta-
bility of hrge order nonlinear systems-application to rotor systems] J| .

Journal of Sound and Vibration. 1998 214(4). 05723
[J. , 2001, 23(9); 1045— 1052
ADILETTA G, GUIDO A R. Chaotic motions of a rigid rotor in short

joumal bearingg J] . Journal of Nonlinear Dynamics, 199, 10: 251
— 269.

(T#%5 )



° 218 - 2005

600 MW = An Analysis of the Nonlinear Dynamic Response of a
600MW Turbogenerator Shafting]| . ]/ JJAO Ying-hou, CHEN Zhao-bo, QU Xiu-quan (College of Mechanical &
Electrical Engineering under the Harbin Institute of Technology, Haibin, China, Post Code: 150001), JING Jian-ping
(National Key Laboratory of Vibration, Shock & Noise under the Shanghai Jiaotong University, Shanghai, China, Post
Code: 200030) //Journal of Fngineering for Thermal Energy &Power. — 2005, 20(2). —178 ~181

By employing a finite element method with equal-parameter elements a nonlinear dynamics model was set up for the shaft-
ing of a Chinese-made 600MW Turbogenerator. With the use of a finite element analysis program ADINA an analysis and
a calculation were conducted of the nonlinear dynamics response of the 600MW turbogenerator shafting. During the caleu-
lation, by way of the user interface provided by the program ADINA the nonlinear oil-film force of the journal bearing has
been taken into account and compared with the nonlinear dynamics analysis and calculation results. The results of the
calculation indicate that the use of the pogram ADINA in @njunction with a nonlinear dynamics theory is essential and
feasible for the nonlinear dynamics analysis and calculation of the shafting of large-sized turbogenerators, thus providing a
solid basis for the nonlinear dynamics stability analysis and optimal design of the shafting of specific large-sized uniis.
Key words: nonlinearity, rotor, bearing, ADINA

pH = A Study of the Variation Features of the pH value of Boiler Water
under a High-temperature State [ ., |/ ZHU Zhi-ping, HUANG Ke-long (Chemical Engineering Institute under
the Zhongnan University, Changsha, China, Post Code: 410083), ZHANG Ling, WANG Hong-mei (Department of
Chemical &Environmental Engineerings Changsha, China, Post Code: 410077) //Journal of Engireering for Thermal
Energy &Power. — 2005, 20(2). —182~185

It is worth while paying due attention to the variation of boiler water pH value under a high-temperature state. On the ba-
sis of the dissociation equilibrium constant of related materials at a high temperature the independently existing pH value
at a temperare of 25 C~300 Cwas calculated for water, NasPOs, NH3 and NaOH. Also calculated was the boiler
water pH value at the typical condition of equilibrium phosphate treament (EPT). In addition, the calculation results are
shown graphically. Meanwhile, the impact of the presence of acidic foreign matter; such as HoCO3 and CH3COOH on the
pH value of boiler water was calculated and analyzed. In wnclusion, the above calculation results were briefly analyzed

and discussed. Key words: hoiler; hoiler water, equilibrium constant, pH value, equilibrium phosphate treatment

= An Analysis Concerning the Destruction of the Membrane Wall of a
Phosphoric Acid-fired Boiler [ , ]/ XIAO Li-chuan, WANG Zheng-wei (Department of Mechanical Engireering.
Jiangsu Polytechnical Institute, Changzhou, China, Post Code: 213016), XUE Guoxin (Department of Computer Sci-
ence, Jiangsu Polytechnical Institute, Changzhou, China, Post Code: 213016) // Journal of Engineering for Thermal Fn-
ey &Power. — 2005, 20(2). —186~188

The waste heat utilization of phosphoric acid in a heat recovety boiler can bring about tremendous economic and social
berefits. The key problem involved in this utilization consists in the distribution of temperature in the fins of a membrane
water-wall. The authors have carried out analyses and calculations of the irregular temperature distribution in the water-
wall membrane of a phosphoric acidfired boiler. The results of the calculation are in agreement with the actual destruc-
tion situation. The key issues and method for the design of a phosphoric acid-fired boiler are presented. Key words:

waste_heat-utilization, phosphoric acid-fired boiler, water wall, _destruction,analysis



