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Accurate Calculation of Winding L osses of Circular Litz-wire
in Transformer with CLLC Circuit
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(1. School of Mechanical and Electrical Engineering, Guangzhou University, Guangzhou 510006, China; 2. Guangdong
Cemdeo Technology Co., Ltd., Foshan 528200, China)

Abstract: To quickly and accurately calculate the winding losses of Litz-wire in a transformer with a CLLC
resonant circuit, the orthogonal relationship between the skin effect and proximity effect is utilized to divide the
winding losses into those caused by the skin effect and proximity effect, so that these losses can be calculated separately
to avoid errors caused by end effects in the windings. First, the duty cycle is used to calculate the losses caused by the
proximity effect. By analyzing the current expressions for the transformer with a CLLC resonant circuit and further
combining them with the formulas for losses caused by the skin effect and proximity effect, an empirical formula for
calculating the winding losses of the transformer with a CLLC resonant circuit is derived. Finally, a transformer with a
CLLC resonant circuit was designed and fabricated, Maxwell simulations and experimental measurements were
conducted for validation, and the simulated and measured values were also compared with those calculated by a
modified Tourkhani model. Results show that the proposed model can accurately calculate the winding losses of
Litz-wire in the CLLC transformer, enabling precise prediction of winding losses of Litz-wire in transformers with
CLLC resonant circuits.
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