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Fluid Mechanics Area, Department of Energy, University of Oviedo
C/Wifredo Ricart s/n Gijén Asturias 38208 Spain

Abstract

In this work, the safe working limits of a 10 kVA dry-type transformer with
H-class insulation are determined by modeling its thermal response in different
scenarios using numerical simulations (CFD). A numerical model of the heat
transfer from the transformer to its surroundings by mnatural convection has
been developed. Firstly, a stcady regime with the transformer working at full
load at an ambient temperature of 300 K is'studied in order to gain insight into
the heat transmission mechanisms. Then, a series of 32 steady simulations with
different load and ambient conditions is performed to characterize insulation
aging due to overheating. Finally, a second group of 9 transient simulations
is employed to assess the transformer failure time under an overload situation.
The results show a coupling between the thermal and flow fields. The hot spot
temperatures obtained by the model are consistent with previous experimental
observations and the time that the transformer resists an overload has been
calculated. The results obtained allow the prediction of the thermal behavior of
a transformer under different scenarios, reducing the need for instrumentation,
as well as experimental tests which result in the loss of the testing transformer.
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Nomenclature
@ Steinmetz equation exponent, thermal expansion coefficient [1/K]
B coeflicient for the equation of state for air, air volumetric expansion

coefficient [1/K]
Q rate of heat transfer [W]

Qin  heat entering the system (W]

*Corresponding author: meanaandres@uniovi.es

Preprint submitted to Elsevier February 24, 2017



Download English Version:

https://daneshyari.com/en/article/4991050

Download Persian Version:

https://daneshyari.com/article/4991050

Daneshyari.com


https://daneshyari.com/en/article/4991050
https://daneshyari.com/article/4991050
https://daneshyari.com/

