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Table 1  Parameters of FGA40N65SMD
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Table 3 Temperature value of FGA40N65SMD by
model under different load power point (25 °C)

A 0% Feit/C Z5iR/C

5 42.0 432
10 43.1 45.0
20 43.4 46.6
25 44.7 48.8
30 46.6 51.4
50 48.7 57.0
75 51.4 64.1
100 55.4 73.1
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RESEARCH ON TEMPERATURE RISE OF INVERTER BASED ON
AMBIENT TEMPERATURE AND LOAD POWER POINT

Qian Xi'?, Zhang Zhen'?, Huang Guokun'?, Zhang Tianrui', Sun Kai’

(1. College of Mechanical and Electrical Engineering , Hohai University ,
Changzhou Key Laboratory of Photovoltaic System Integration and Production Equipment Technology , Changzhou 213022, China;
2. Trina Solar Co. Ltd, State Key Lab of PV Science and Technology, Changzhou 213031, China)

Abstract: The temperature of the external environment and the input load power point of the inverter directly determine
the temperature rise of the PV inverter, and the temperature rise is the key factor to evaluate the reliability. The
temperature rise of the inverter is studied by the temperature change of the main power components in the inverter. With
heat transfer theory, energy conservation law and junction temperature, the relationships between the external ambient
temperature and the load power point on the IGBT loss and temperature rise are established based on the loop iteration
method. In PV inverter temperature rise tests—the experimental results between —25°C and 60 °C in high and low
temperature environment box are used to determine the IGBT shell-radiator thermal resistance, heat sink to air thermal
resistance. The shell temperature of components under different load power point is also tested. The results show that the
difference between the temperature rise model and the experimental results is less than 8% under different ambient
temperature and different load power point. It can be used as a method to predict the temperature of the internal
components of the inverter, which provides the theoretical basis for evaluating the reliability of the inverter.

Keywords: insulated gate bipolar transistors (IGBT) ; DC to AC inverters; ambient temperature; reliability; thermal

resistance



