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,C pKw pKal pKa2 pKa3 pKad pKaS pKa6 pKb
25 13.93 2.15 7.20 1234 6.366 10.327 4.76 4.752
50 13.272 2.29 7.19 1218 6.311 10.177 4.79 4.732
75 12.709 2.45 7.25 1209 6.343 10.129 4.86 4.772
100 12.264 2.62 7.33 1205 6.433 10.151 4.95 4.85
125 11.914 2.79 7.4 1205 6.569 10.230 5.06 4.976
150  11.642 2.9% 7.57 1207 6.742 10.353 5.18 5.128
175 11.441 3.15 7.73 1215 6.948 10.518 5.33 5.311
200 11.302 3.35 7.91 1224 7.188 10.720 5.49 5.525
225 11.222 3.57 8.12 1237 7.460 10.959 5.67 5.770
250 11.196 3.8 8.36 1259 7.763 11.233 5.87 6.047
275 11.24 4.9 8.64 1289 8.098 11.543 6.10 6.355
300 11.301 4.40 8.95 13.10 8.465 11.887 6.36 6.6%
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NH;3 °Hy0 .
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[ H2PO4 | +[OH | @

[FO4] = [ H3POs] + [ H2PO4 | +[HPOF | +

[POF ] =a/95 000(mol/L) @)

[Na' ] =3a/95 000+ ¢/40000mol/L) 3)

[ NHs] =[ NH;3 *H,0] +[NHi ] = /17000 (mol/

L) @)
[NH4 ] =5b/17000°Kb[H 1/ Kb[H | +Kw)
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5 Kw Kb H-0 NH3 a-b.c. Kal.Ka2.Ka3 .Kw Kb
(6), pH 374,
H3PO4 Kal. Ka2 2 H20 Na3PO4.NH3
Ka3, [POi | [ HPOZ |.[H2PO4 | «3.  N«OH pH (
«2 al; [PO |.[HPO] | [H:PO4] 1 Kal.Ka2.Ka3.Kw Kb
a3[ P04 «@2[PO4  ol[ PO4] , 2~ @ mg/ L. Na3zPOs. b mg/ LNH3 ¢ mg/ L NaOH).
(D, pH (x= 2 Hy0.NasPO,NH;  NaOH
[H']): o
—1.292X 10’ Kal Ka2 Ka3 Kw?+323. ¢ Kal Ka2 =10 a=1.5 a=2.0 a=0 a=0 a=0  a=0
Ka3 Kw x—1.292X 10’ Kal Ka2 Ka3 Kb Kw x—1.292 /C " b=0  b=0 b=0 b=0.5 b=1.0 b=0  b=0
% 10" Kal Ka2 Kw” x+760. b Kal Ka2 Ka3 Kb x>+ €0 0 o0 o0 em0 em0.5 em 10

25 6.965 9.@15 9.1954 9.3192 9.1868 9.3841 9.099 9.39 0

323.¢ Kal Ka2 Ka3 Kb x>+ 136. a Kal Ka2 Kw x°+
323. ¢ Kal Ka2 Kw ¥ +1.292X 10" Kal Ka2 Ka3 Kw x*

50 6.B60 8.332 8.4906 8.6108 8.4722 8.6/05 8.3 1 8.600

75 6.3%45 7.8159 7.9719 8.0846 7.66 8.0M28 7.8065 8.1071

—1.292X 107 Kal Ka2 Kb Kw X2_ 1. 292X 107 Kal 00 6.1320 7.441 7.940 7.011 7.244 7.6164 7.3 4 7.6@3
sz X2+ 136. a Kal Ka2 Kb x3+760.b Kal Ka2 Kb x3 25 5.%70 7.1574 7.3103 7.4176 7.B39 7.202 7.043 7.328
+1323. ¢ Kal Ka2 Kb X3_|_1_292>< 10’ Kal Ka2 Ka3 Kb 50  5.R10 6.959 7.855 7.1971 6.087 6.878 6.7451 7.041 5
G272 a Kal Kw x3--303. ¢ Kal Kw $-+1. 2025 10 75  5.7205 6.773 6.9126 7.0288 6.414 6.6120 6.5477 6.8414
N ; N 20  5.610 6.6198 6.883 6.976 6.235 6.839 6.422 6.7 4
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¢ Kal Kb x*+1.292X 10" Kal Ka2 Kb x* +408. a Kw 75 5.620 6.521 6.239 6.8467 5.883 5.9%26 6.3%66 6.650
323, ¢ Kw x*+1.292X 10" Kal Kw x* —1.292X V0 5.605 6.@94 6.9D19 6.N52 5.8137 5.9075 6.4112 6.7@4
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pH . 2 ) [ NH3] = 0. 1 mg/L
1.2 3 NasPO, 1.0.1.5 2.0 s 0.8~1.2mg/L  NH;
mg/ L ;3 1 2 NH;
0.5 1.0mg/L ;4 3 . .
1 2 NaOH 0.5 1.0mg/L pt . . NasPOs.
2 1~ 4 N£OH . pH
b H b
P 5 EPT pH
DC (200 - 600 MW )7 DC EPF . d (n]g/L)
40 ’ . 150 €01 ¢ (mg/1) [ CH3COOH] » :
’ . 158~178 %, [NH | 4+[H']+[Na | =2[CO} | +[HCO3 | +3
240 ~290 C, R -
5 [POi | +2[HROF | +[H2PO4 | +[CH:COO | +
H
H [OH | )
4  EPT pH [ CO2) =[H>C03] +[ HCO5 ] +[ €03 ]
=d/44000 (mol/L) ®)
(EPT) [ CH3COOH] =[ CH3COOH] +[ CH;C00 |
pH 703 =¢/60 000 (mol/L) C))
EPT pH ( [ CH3C00 | = /60 000 *Ka6/ (Ka6--[H ] ) (10)
EPT p a.b.c 21 €0} | +[ HCO5 | = d/44 000 (2KadKa5 +Kad
6) ). 3 [H'])/(H ]*+Ka4[H' ] +KadKa5) )
» NaOH 0 mg/L. @~ 5 @~ AdD 7
. NasPO4 2.4.2.0.1.5 1.0 mg/L o
pH 3 NazPO4 1.0 mg/ L. ( )
NaOH 0.1.0.2.0.3 0.4 mg/L pH A 4—0.5  1.0.h—
: 0.2.¢=0.2.d=0.2 ¢=0.2mgL ,
3 EPT H
P pH . 3
a=2.4 a=2.4 a=2.0 a=1.5 a=1.0 a=10 a=10 a=1.0 @ 1.0
/C =01 =02 b=02 bh=0.2 b=0.2 b=0.2 =02 b=0.2 5=0.2
c=0 c=0 =0 =0 c=0 c=0.1 ¢=0.2 ¢=0.3 c=0.4 PH
9.4351 9.4666 9.4068 9.3202 9.2151 9.2674 9.3148 9.382 9.380 / C 0:0 5 a:10
8738 8746 8.6957 8.6100 8.5057 85561 8.620 8642 8.6832 25 3. 986 1 9 1407
¥A) 8. 182 82119 8.1537 8.0684 7.931 80097 8028 8027 8. 199 50 8. 285 9 8 4399
100 7.793 7.8074 7.7492 T7.625 7.521 7.5944 7.638 7.6006 7.705 1 75 7. 748 9 7 9% 3
125 7.4978 7.595 7.4490 7.3%9 7.262 7.2762 7.3134 7.3483 7.3810 I(I) 7. 339 2 7 5% 1
150 7.2150 7.224 7.2176 7.1175 6.9838 7.0239 7.0611 7.0058 7.182 ]25 7.002 0 7.202 0
175 7.1067 7.1114 7.020 6.940 6.7884 6.899 6.881 6.9035 6.936 5 150 6.773 6 6 964 7
20 6.9859 697 6.9158 6.8019 6.6471 6.6002 6.797 6.761 6.8000 175 6. 5857 6.787. 1
25 6.9155 69171 6.8418 6.7240 6.5625 6.070 66477 6.6851 6.719 6 200 6.450 1 6 661 9
250 6.8%5 6.854 6.8186 6.682 6.5321 6.5778 6.6194 6.6575 6.2 6 225 6 368 8 6. 589 4
275 6.9252 69256 6.8480 6.7261 6.568 6.6033 6.6455 6.641 6.719 6 250 6 U2 0 6. 568 1
300 7.037 7.039 6.9258 6.829 6.6316 6.6787 6.7213 6.702 6.7 0 275 6.3718 6 600 3
300 6. 466 9 6.69 0

NH3 0.2 mg/L (
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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



