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• ∇ ∙ 𝑫 = 𝜌𝑣

• ∇ × 𝑬 = −
𝜕𝑩

𝜕𝑡

• ∇ ∙ 𝑩 = 0

• ∇ × 𝑯 = 𝑱



𝐵 = 𝜇 ∙ 𝐻 = 𝜇0 ∙ 𝜇𝑟 ∙ 𝐻



𝑃𝐻 = 𝐾𝐻 ∙ 𝑓𝑎 ∙ 𝐵𝑚𝑎𝑥
𝑏



𝑃𝐹 = 𝐾𝐹 ∙ 𝑓2 ∙ 𝐵𝑚𝑎𝑥
2



• 

• 

𝑒1 = 𝑁1

𝑑𝜑𝑚

𝑑𝑡
     ;      𝑒2 = 𝑁2

𝑑𝜑𝑚

𝑑𝑡

𝐸1 = 4,44 ∙ 𝑁1 ∙ 𝜙𝑚 ∙ 𝑓     ;      𝐸2 = 4,44 ∙ 𝑁2 ∙ 𝜙𝑚 ∙ 𝑓

𝑎 =
𝑉1

𝑉2
=

𝐸1

𝐸2
=

4,44 ∙ 𝑁1 ∙ 𝜙𝑚 ∙ 𝑓

4,44 ∙ 𝑁2 ∙ 𝜙𝑚 ∙ 𝑓
=

𝑁1

𝑁2



𝜙1 = 𝜙 + 𝜙𝜎1     ;      𝜙2 = 𝜙 + 𝜙𝜎2

𝐿𝜎1 = 𝑁1

𝑑𝜙𝜎1

𝑑𝑖1
     ;      𝐿𝜎2 = 𝑁2

𝑑𝜙𝜎2

𝑑𝑖2

𝑋1 = 𝐿𝜎1𝜔     ;      𝑋1 = 𝐿𝜎1𝜔



𝑣1 = 𝑒1 + 𝑅1𝑖1 + 𝐿𝜎1

𝑑𝑖1

𝑑𝑡
     ;     𝑒2 = 𝑣2 + 𝑅2𝑖2 + 𝐿𝜎2

𝑑𝑖2

𝑑𝑡

𝑈1 = 𝐸1 + 𝑅1𝐼1 + 𝑗𝑋1𝐼1     ;      𝑈2 = 𝐸2 − 𝑅2𝐼2 − 𝑗𝑋2𝐼2

𝑎 =
𝐸1

𝐸′2
=

𝑁1

𝑁′2
= 1          𝐸1 = 𝐸′2



𝐼1 = 𝐼′2 + 𝐼10     ;      𝐼10 = 𝐼1 − 𝐼′2

𝐸′2 = 𝑎𝐸2     ;     𝑉′
2 = 𝑎𝑉2     ;      𝐼′2 =

1

𝑎
𝐼2

𝑅′2 = 𝑎2𝐸2     ;     𝑋′
2 = 𝑎2𝑋2

𝐼10 = 𝐼𝐹𝑒 + 𝐼𝑚

𝑌0 = 𝐺0 − 𝑗𝐵0
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𝑉1
′ = 𝑉1𝑁 ∙

𝑁2

𝑁1
= 𝑉2𝑁 = 𝑉2𝑁𝑅𝑀𝑆

∙ √2 = 577,35 ∙ √2 = 565,69 𝑉

freq (Hz) Prim1 Korrontea (A) Prim2 Korrontea (A) Prim3 Korrontea (A)

50 5.6311∠163.04° 3.8989∠-87.020° 5.6195∠22.370°

freq (Hz) Sek1 Tentsioa (V) Sek2 Tentsioa (V) Sek3 Tentsioa (V)

50 611.22∠60.027° 611.37∠-179.98° 611.36∠-59.967°



 

freq (Hz) Galera_aire (W) Galera_haril (W) Galera_nuk_mag (W) Galera_tot (W)

50 0,0018832 55,221 4342,4 4397,6

Galera_nuk_Stmz (W)

1761

freq (Hz) Prim1 Tentsioa (V) Prim2 Tentsioa (V) Prim3 Tentsioa (V)

50 237.24∠-43.285° 237.33∠76.846° 237.12∠-163.04°

100 465.09∠-36.795° 465.34∠83.335° 464.98∠-156.54°

150 694.97∠-34.583° 695.40∠85.545° 694.89∠-154.33°

250 1156.0∠-32.804° 1156.8∠87.324° 1156.0∠-152.55°

500 2310.0∠-31.466° 2311.6∠88.661° 2310.1∠-151.21°

1000 4619.0∠-30.796° 4622.3∠89.330° 4619.3∠-150.54°



𝐼1
′ = 𝐼1𝑁 ∙

𝑁2

𝑁1
= 𝐼2𝑁 = 𝐼2𝑁𝑅𝑀𝑆

∙ √2 =
400 𝑘𝑉𝐴

√3 ∙ 400 𝑉
∙ √2 = 471,40 𝐼

 

freq (Hz) Sek1 Korrontea (A) Sek2 Korrontea (A) Sek3 Korrontea (A)

50 434.86∠-120.07° 434.41∠0.0092248° 434.89∠120.10°

100 434.87∠-120.08° 434.41∠0.0044866° 434.88∠120.10°

150 434.87∠-120.08° 434.41∠0.0029073° 434.88∠120.09°

250 434.87∠-120.08° 434.41∠0.0016438° 434.88∠120.09°

500 434.87∠-120.09° 434.41∠6.9614E-4° 434.88∠120.09°

1000 434.88∠-120.09° 434.41∠0.0000° 434.88∠120.09°

freq (Hz) Galera_aire (W) Galera_haril (W) Galera_nuk_mag (W) Galera_tot (W)

50 5,8742E-07 1763,9 -1,8588E-19 1763,9

100 2,3285E-06 1763,9 -1,1904E-17 1763,9

150 5,2304E-06 1763,9 -1,9454E-18 1763,9

250 1,4516E-05 1763,9 -1,1485E-17 1763,9

500 5,8039E-05 1763,9 3,4478E-17 1763,9

1000 2,3210E-04 1763,9 1,2111E-17 1763,9
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