Ferroxcube ferrites have
achieved great penetration in
renewable energies market
thanks to its leadership in materi-
als and shapes. The constant
adaptation to the latest technolo-
gies is one of our main assets.

Power generation from the

source to the mains, or power
conversion, implies the use of dif-
ferent types of ferrites, especially
in the case of solar inverters.
Besides, we are working to offer
outstanding solutions for the
forthcoming development and
expansion of renewable energy

Diagram of a solar inverter involving ferrites

Ferroxcube ferrites in renewable energies

sources such as solar and wind
power, as well as hybrid tech-
nologies.

This application note shows what
type of Ferroxcube materials and
shapes are suitable for each part
of the inverter, and some of their
features.

FERROXCUBE shapes and materials used in solar inverters
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Materials

In order to optimize the energy, two
types of materials are suggested:

* Ferrites: large cross section with gap,
preferably distributed along the mag-

Shapes

Optimal shape must be chosen to
optimize:

* Ease of winding

» Core manufacturabilit
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Material characteristics for reactors

3C92: The perfect combination of high saturation and low losses
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Fig. 1: Typical B-H loops Fig. 2: T. Saturation flux density with temperature for different

Ferroxcube power materials.

3C95: Stability with temperature and the lowest power losses
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Fig. 3: Initial permeability versus temperature Fig. 4: Power losses with temperature, measured at 25 khz, 250mT

3P |: The lowest €/(Tesla-kg) in the market

3P| features [
Permeability 110 v —— " S e FerricollEE]
Density (g/cc) 73 aterial morphous Sendust Igh flux Ferrite |
Saturation flux density (T) 1.45

Fig. 5: Main 3P| features Fig. 6: Comparative of €/T with other materials
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The inverter requires protection against EMI 05
noise coming from the long lines connecting the
generators. At the same time it has to comply
with EMC regulations, delivering a clean noise
free power signal, and removing the switching 9
harmonics. 10 100 1000 10000
The core shape used for this function is a big high Fig. 8: Impedance as a function of frequency measured on a coated toroid of @36x@23xh|5mm
permeability toroid. It requires high permeability

because the harmonics are low frequency, in the

range of 10 kHz to several hundreds. The size is 2 S
big so as to allow winding with thick wire and 10

withstand high currents. The higher the perme- g

ability and the bigger the core, the lower the )

number of turns in the winding, and thicker wires

are possible, thus lower level of Copper losses. !

Ferroxcube supplies large quantities of these 2

cores to inverter manufacturers winding houses. 0
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Preferred materials are 3E5, 3E6, 3E25 for lower
frequencies, and 4Al | for high frequency noise.
New materials 3E10 and 3E|12, with higher per-
meability and tighter tolerance are also recom- 25

Fig. 9: Impedance as a function of frequency measured on a coated toroid of @36x@23xh|5mm

mended for this part of the inverter. 3E6
20

Typical materials for
common mode choke

The following charts show impedance versus fre-
quency for different materials. Material selection
should be done based on the aforementioned

application parameters. 10 100 1000 10000
Fig. 10: Impedance as a function of frequency measured on a coated toroid of @36x@23xh|5mm
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Fig. 7: Impedance as a function of frequency measured on a coated toroid of @36x@23xh|5mm . .
Fig. 11: Impedance as a function of frequency

measured on a toroid of @25@ | 5xh|0mm
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