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Abstract: For the flow and heat transfer processes of large-scale oil-immersed transformer’s internal fluid-solid
coupling, the nonlinear partial differential equations of flow-solid-thermal coupling flow and heat transfer can be
transferred based on FVM method into conservation equations of integral form on the grid unit, which applies the
Gauss divergence formula to get the integral conservation equation of control body in the form of borders. Finally,
the temperature distribution of core, winding and transformer oil by applying PISO algorithm, verified the reliability
and accuracy of FVM method is verified by comparison of the calculated results with the measured data. Also, the
temperature distribution of transformer winding and oil is gotten by the application of FVM simulation. The optimal
control strategy of fan is realized by comparative analysis. This has a certain significance reference for the
intelligent control of large oil-immersed power transformer’s fan.

Key words: oil-immersed transformer; FVM; fan; control strategy; temperature field
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Fig. 4 Temperature field distribution of heat

sink when the fans fully opened

BS5 XA—aRieBRrEESYH
Fig. 5 Temperature field distribution of heat

sink when one fan closed

P IEL 4.5 WA AN ] KUBILOT 45 4 0 T B



BFJE 55347

B, Tk, ] 48, 4. 36T FVM AR BYR s FRZE KWLl SR s F o - 121 -

B U BE oA 2 B R, 2 KL 4T i, il T 8
PR FTH B B R BRI 8 R A B9 TR
IR A HEAR — 2 i R B R VL 43.4~63.9 °C;
O] — 5 KULET , 1 T 5 RUBIL AT 0 114 1 2 Al AR
2 T A R 2R R UBIL A O P T A, 32 BOX
TR R THT 0 R LG AL 6 IR R D N
T3 P 20 IR R 9 3 B v T 6 UL, X T
A T2 LB FE Y 51.5~72 C, el
N 45.6~66.5 C, % Ml JBE Y AR 2w T 18] 4 B
7 RUHIL 4 T i BICEA R A it 2 Y Bl 43.4~63.9 °CL X
S T XL Y OC P 3 i 172 T e AR B Y BT
A UL A AL DG P 45 800 B0, X 7 Y IR
TE it J3E DA B A8 s i R A i 3 S 2 AR B T T
IR 5 FMOR R XALIF 1 0 T FVM 2315 s
78 T 48 T2 it 5 R 2 A IR B, IR 2, R AR I
2 Bl 2z WA [R) RO T 45 18 B0 K B0 3 T il 28 0
Ko,
K2 AERHNFEERTHTNEHERE KARSEBE
Table 2 The hottest temperature and top oil temperature
under different case of fan closing

JRUHLTT 45 To 2% R /°C LEA IR EC
S IF 69.0 85.0
X118 72.5 89.0
X2 6H 76.5 94.0
X3 8 90.0 106.7
X486 104.0 120.9
Mo —— R iR
120 —s— SR RIR T /-
100}
;;\; 80} —
g 60
40
20
" 1 2 3 4
JRHL 2% bR 21 3
Bo6 ARRNAEHELTHRZHE. LARSBE
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under different case of fan closing
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