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Calculation of 3D Thermal Field in the Stator of Turbo-generator with Immersion
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ABSTRACT: The new type of evaporative cooling technique
combined with inner cooling system used in the stator of
turbo-generator has ascendancy over other traditional cooling
methods. It offers a more safe, more religble and effective
result of insulation and cooling. So it is worthy to have a deep
research on temperature distribution caculeting for more
application. Based on analysis of a 50MW turbo-generator
stator with the new evaporative cooling system, a complete
simulation model in three dimensions for temperature
calculating of the stator was developed for the first time. Effect
on the temperature distribution of stator concerned with the
change of load, inner cooling of stator winding and capacity of
condenser was also anayzed by numerical simulation and tests.
Distribution rule of stator temperature field has been obtained
and result of simulation was tested agree well with experiment.
Conclusion of this paper can be provided as academic
foundation for more gpplication in design and manufacture
hi gh-capacity turbo-generator with evaporative cooling system.

KEY WORDS: turbo-generator; evaporative cooling; inner
cooling; stator; temperature field
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Fig.l1 50MW evaporative cooling turbo-generator

1.2 EXRBERYERE
BOMW {88 A LZS A0 JL AR S8 S AE SR XK

VA B8 1Lt s i
RAELLT A E «

(L) AR HEHLA e v i A 43 B T 28 21 P
MR 45 (PR RN, R ) VS 344 .

(2) HE TR, A E R
THT R 5 - 17 H G I 48 44T

(3) ETFHdl R HWA A, BTN
SE VR BE VIR, ABCE SRl BRRE AR R3S v
HAN T s AT T4 WA TR E S T 5
N, WA EEGeZ] 250 T LN A ZRCR .

(4) BWIH T Ks, g RExNRSEE &
1687 5 2 TR) 1) 2 A P B ) 2 M o

(5) NG (R4, JZdizk. T4
SREE) AN S HON A A AR R

FR A b s, WA R A A i 1) K
58 T B (B i MRJETE) 58 T H4L (L2658 5 A
Uit ) [T AN A BEER AR A SRR . H T4 P A
I I R e 7 =, DRI SR A sy 11
T RS KJE R K. 0 AR gt 1]

2 .
o |

AR LML) 3

Ak
F 4 %% 2k )4 2
it
BB e

2 TEFEM(FEEE)
Fig.2 Crosssection of stator (half of pitch)
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Fig.3 Coefficient of heat transfer in the gap
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Fig.4 Coefficient of heat transfer in the duct
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Fig.5 Temperaturefieldin stator at rated load
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Fig.6 Temperature of stator core at axial direction
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Fig.7 Temperature of stator winding

RV ENMIN P UV ZIERTR s & T RO
TN, R R, Ty Ll B2 o A Bk 385
XA TR LS T, ARG . E RO
) e A EZ AR AR /N, I H A5V AR
P RO T, AT DL AT T 2 SR TV A5
(R BIRE P s TR RO i 3 E T R V™ T, BRI
B A PRI i, AEAERR O B 98 20 b TS5 v A
TR o F A, Ve AR, WA, JERTEL
B, BTE THRLESAN KRN
1, PIVERSSE, RIS T 26570 5 2oL Al iRy il 22
OIS HARACR PR T 5E 7l ) vho i, XA
A AT ACTRE S DRl v it 72 2 A B K 3 B0 R 0 e
AN SE A AERE N KB B
2.3 REAALHIFM

XAERTE TOLAT N AR E 7RI 8K
A LT TSR, sl 8 P, S
€ LHUIE LA AR (R il v 8 180l v
MGEZ I ACE NP2, R R, AT
F 2 E RO RIETHE LT B A, TS
W T3 K, AT IR 25 A Ve HD0S E T i)
RIS E TG I RIAR BN, TR 8
THAMVHIRE G BAE, AR AT LA 2 HE T
DU T ELR, (B DR /N (R T 1.2 f5 3t 47
THBATARIRIN, R 7S8R THR tik 2 RS,

PDF S i “pdfFactory Pro™ i H RAG]&E www. fineprint.com.cn


http://www.fineprint.com.cn

45 23 111 L E

B 5 5RIE PV S I 2RV VR R B LE T R i 137

& IR LG ) 3 B R DR AE TR a2 A HRE
JI 15 AL T5 X R TSR I 4 2 R G AT AN
St (H A SO 4 2 € O AE N E LA
ITIEATRIGEY, 1M SOMW 25K A BV RS R F B L]
& TSR A A8 2 0 Vb, DRI — e RE
A5 T iR R A IR SR VA 2 fE
VHEARRIG R, EMNELG B AAERET, R
B G A SR TE IR VAR 128 R A EN A RV A
Be )RR, (HiE TN RARCER E, R ZE
R HIA T G 2 BEAT W VA DLSR AN I 22 R
ANATRA L, HrT DS LR AT — 2 (8 HIE = A
B, NIl A2 — e B ST is AT e D2k . TR
KEVFRBNLE FRPOGZE, NTHELZeElT
IR SEEERIR iy, SR AN A28 v H1 S 5 A 1
IR VA G5 A IR B VA 207 TG 8E T8 HL 1 o

/C

T- 47.491

B 54.096

[ 60.701

[ 67.306

[ 73.911

180516

[ Js7121

[ 93.726
I 100331

B8 MELRTENALMIEFRES
Fig.8 Temperaturefieldin stator
at rated load without inner cooling
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