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Abstract

This article describes the market prospects of waste heat utilization of steam, and studies key
technologies such as electromagnetic design, structure design, and application of new materials
for waste heat steaming, and summarizes key points. The application of key technologies reduces
production costs, improves motor efficiency, improves cooling air paths, improves anti-halation
performance, and has features such as simple structure, convenient operation and maintenance,
high reliability, and low operating costs, and has a good economical and social value.
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Table 1. Turbine generator electromagnetic calculation (New Series Model Typical Results)

=1L ARAENBEEITEGTRTIN B RAER)

1 RI(15) 0.714062E—02 2 jl 0.355374E+01 3 AS1 0.757903E+03
4 AS1j1 0.269339E+04 5 Ls2 0.102545E+04 6 Bo 0.777474E+04
7 Bjl1 0.135662E+05 8 Bjl’ 0.127545E+05 9 Bz1/3 0.154168E+05
10 Bz0.7 0.136465E+05 11 Bz0.2 0.171965E+05 12 Bj2 0.133644E+05
13 Ifo 0.144897E+03 14 Ifo 0.130250E+03 15 Ifa 0.278525E+03
16 Itk 0.296539E+03 17 Ifn 0.412283E+03 18 fko 0.488626E+00
19 j2 0.349689E+01 20 Ufn 0.186109E+03 21 Qfn 0.767296E+02
22 AS2 0.135759E+04 23 AS2j2 0.474734E+04 24 GFel 0.231285E+05
25 Geu 0.458278E+04 26 2Qk 0.169241E+03 27 2Q Fe 0.112818E+03
28 Qf(75) 0.809922E+02 29 QR 0.245812E+03 30 2Q 0.608864E+03
31 n 0.976225E+02 32 Ocul 0.690492E+02 33 OFe 0.313380E+02
34 6o 0.150000E+02 35 s 0.273344E+02 36 62 0.830725E+02
37 Ocu2 0.877929E+02 38 Xn 0.498054E+01 39 xe 0.113297E+02
40 xd" 0.138297E+02 41 xd 0.225169E+03 42 Xd' 0.227679E+02
43 X2 0.168722E+02 44 Tdo 0.964294E+01 45 zC 0.000000E+00
46 yl 0.240000E+02 47 Z1 0.600000E+02 48 LT 0.220000E+04
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Figure 1. Residual heat generator schematic

L RHRFALBEINTEE

Table 2. Bearing lubrication calculation

2. WAIERHENTE

|
p
v
A
ol
Y2
X1
K2
fl
Wp

Atl

hmin

g
8000 kg
43.98 m/s
0.002 kg-s/m?
0.055 cm
0.0016
0.583
2.073
0.0094
32.239 kW
20.974<25°C
0.002 cm

At2

k01

$iE
3000 r/min
28 cm
33
0.045 cm
5.1696
0.436
0.0115 cm
0.0093
54.389 L/min
21.674 <25°C

5.7338 € (3~8)

WH

Cf
Y1
D2
K1

h02

k02

£
314.16 rad/s
224 cm
29
0.002
3.4606
2.078
0.0127 cm
32317 kW
52.507 L/min
65.267 L/min

6.345 € (3~8)
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B, R R R IRIE I ST . NI, LB I, TR
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S BRI, DA BRTEN B IR RO R RR
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FIZR. WRSABIE TSR, AR, RIS, SR, ST A RIS ),
i

AN IRFTSCHITRIR (2% b5 MR s WM T (3 205038
P ARISE ST . I o P LRI A e . PSR S R B S L
MBRC R, WAL — ROk ALK AR T2
HUEAE

S B IEBRBUE IOBAL, MRS 8. HERIBS BN, SR AR A R T
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4. FARBUK R HBF =l
fRAC BT 7 R CAE S R RIS 1T, P I U 3.

Figure 2. Bearings
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Table 3. Typical performance
3. sl

KEHAS FL IR AR Bl K (mm) MER(D) R #ik
12 MW 10.5 KV 1650 35 97.2%
20 MW 6.3 KV 1860 54 97.3%
20 MW 10.5KV 1860 55 97.4%
25 MW 10.5KV 2200 60 97.6%
30 MW 10.5KV 2700 66 97.5%
35 MW 10.5KV 2700 71 97.5%
45 MW 10.5KV 2900 79 97.6%
60 MW 10.5 KV 2850 117 97.7%
70 MW 10.5 KV 2850 127 97.7%

5. 855R1E

RS TR ROAR . BRI . B T K R AR S AR B R A B SRR R
R S T 2007 3 0B L T 0 A T B T [ SR P 0 JE A 3R, TR, P T AR B A A [ 4 HL A
AL BB AR B AT T B T R

SE WK

[1]  HEREE. KIS THEM]. b5t AU 1 R, 1990.
2] &K, Brinth, AEN, % BAEM] et BRE R, 1990.
[3] #REEVE. LS HEEHE T2 M) bRt AU H G, 2000.
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Appendix 1. Electromagnetic Calculation of Turbo-generators (Typical Results for Old

Series)
MR 1. SRR LB BEHITEERIINBARER)
1 RI(15) 0.614711E-02 2 il 0.352169E+01 3 ASI 0.606322E+03
4 ASljl 0.213528E+04 5 Ls2 0.102545E+04 6 BS 0.782955E+04
7 Bjl 0.148120E+05 8 Bj1’ 0.139259E+05 9 Bz1/3 0.154883E+05
10 B20.7 0.137997E+05 11 B20.2 0.173896E+05 12 Bj2 0.135145E+05
13 Ifo 0.148954E+03 14 1f5 0.131707E+03 15 Ifa 0.226362E+03
16 Itk 0.240907E+03 17 Ifn 0.363803E+03 18 fko 0.618307E+00
19 2 0.308569E+01 20 Ufn 0.188887E+03 21 Qfn 0.687177E+02
22 AS2 0.119795E+04 23 AS2j2 0.369652E+04 24 GFel 0.266299E+05
25 Geu 0.457672E+04 26 $Qk 0.141652E+03 27 IQFe 0.149062E+03
28 QR75) 0.725339E+02 29 QR 0.268549E+03 30 £Q 0.631798E+03
31 7 0.975351E+02 32 fcul 0.633649E+02 33 OFe 0.315648E+02
34 0 0.150000E+02 35 0s 0.254846E+02 36 02 0.722054E+02
37 fcu2 0.742745E+02 38 xn 0.434935E+01 39 xe 0.854300E+01
40 xd" 0.110430E+02 41 xd 0.180411E+03 42 xd’ 0.177388E+02
43 x2 0.134725E+02 44 Tdo 0.102003E+02 45 zC 0.000000E+00
46 yl 0.200000E+02 47 Z1 0.480000E+02 48 LT 0.270000E+04
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