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Formula Sheet 

General 

𝐴𝐴 = 𝐿𝐿 • 𝑊𝑊 𝐴𝐴 = 𝜋𝜋𝑟𝑟2  

𝑊𝑊 = 0.5𝐿𝐿𝐼𝐼2 𝑊𝑊 = 0.5𝐶𝐶𝐸𝐸2  

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =
𝑎𝑎𝑎𝑎𝑎𝑎
ℎ𝑦𝑦𝑦𝑦

 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =
𝑜𝑜𝑜𝑜𝑜𝑜
ℎ𝑦𝑦𝑦𝑦

 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 =
𝑜𝑜𝑜𝑜𝑜𝑜
𝑎𝑎𝑎𝑎𝑎𝑎

 

𝐼𝐼 =
𝐸𝐸
𝑅𝑅

 𝐶𝐶 =
𝑄𝑄
𝑉𝑉

  

𝑃𝑃 = 𝐼𝐼𝐼𝐼 𝑃𝑃 = 𝐼𝐼2𝑅𝑅 𝑃𝑃 =
𝐸𝐸2

𝑅𝑅
 

𝐶𝐶 =
8.85𝑋𝑋10−12 • 𝐾𝐾 • 𝐴𝐴

𝑑𝑑
 𝐹𝐹𝑚𝑚 =

𝑘𝑘 • 𝐼𝐼1 • 𝐼𝐼2
𝑑𝑑2

 𝐹𝐹 =
𝑘𝑘 • 𝑄𝑄1 • 𝑄𝑄2

𝑑𝑑2
 

𝑅𝑅 = 𝐾𝐾𝐾𝐾
𝑐𝑐𝑐𝑐𝑐𝑐

 Cu=10.4 Ω/milfoot, Al=17 Ω/milfoot   (Imperial) 𝑅𝑅 = 𝜌𝜌ℓ
𝐴𝐴

 Cu=1.72x10-8 Ω/m, Al=2.65x10-8 Ω/m    (SI) 

𝑅𝑅𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑅𝑅𝑜𝑜𝑜𝑜𝑜𝑜 • 𝛼𝛼 • 𝛥𝛥𝛥𝛥 
(Cu=0.00393, Al=0.004) 

  

𝛷𝛷 =
𝐹𝐹𝑀𝑀
𝑅𝑅𝑀𝑀

 𝛽𝛽 =
𝛷𝛷
𝐴𝐴

 𝜇𝜇 =
𝛽𝛽
𝐻𝐻

 

𝐻𝐻 =
𝐹𝐹𝑀𝑀
𝐿𝐿

   

𝜏𝜏 =
𝐿𝐿
𝑅𝑅

 𝜏𝜏 = 𝑅𝑅𝑅𝑅  

𝑥𝑥𝑙𝑙 = 2𝜋𝜋𝜋𝜋𝜋𝜋 𝑥𝑥𝑐𝑐 =
1

2𝜋𝜋𝜋𝜋𝜋𝜋
 𝑍𝑍 = �𝑅𝑅2 + 𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛2 (series only) 

𝑍𝑍 =
1

��1
𝑅𝑅�

2
+ � 1

𝑋𝑋𝑋𝑋 −
1
𝑋𝑋𝑋𝑋�

2
 

  

𝐸𝐸 = 𝐵𝐵𝐵𝐵𝐵𝐵 𝐿𝐿 =
𝑁𝑁2𝜇𝜇𝜇𝜇
ℓ

 𝐸𝐸 = −𝐿𝐿 𝛥𝛥𝛥𝛥
𝛥𝛥𝛥𝛥

 and 𝐸𝐸 = −𝑀𝑀 𝛥𝛥𝛥𝛥
𝛥𝛥𝛥𝛥

 

𝑒𝑒𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 = 𝐸𝐸𝑃𝑃 × 𝑆𝑆𝑆𝑆𝑆𝑆𝛩𝛩 𝑓𝑓 =
1
𝑝𝑝

  

𝑓𝑓𝑟𝑟 =
1

2𝜋𝜋√𝐿𝐿𝐿𝐿
 

𝐿𝐿 =
� 1

2𝜋𝜋𝜋𝜋𝜋𝜋�
2

𝐶𝐶
 𝐶𝐶 =

� 1
2𝜋𝜋𝜋𝜋𝜋𝜋�

2

𝐿𝐿
 

(VA)    𝑆𝑆3𝛷𝛷 = √3 • 𝐸𝐸𝐿𝐿 • 𝐼𝐼𝐿𝐿 
(omit √3 for 1Φ) 

(W)    𝑃𝑃3𝛷𝛷 = √3 • 𝐸𝐸𝐿𝐿 • 𝐼𝐼𝐿𝐿 • 𝑐𝑐𝑐𝑐𝑐𝑐 𝜃𝜃 
(omit √3 for 1Φ) 

(VAR)    𝑄𝑄3𝛷𝛷 = √3 • 𝐸𝐸𝐿𝐿 • 𝐼𝐼𝐿𝐿 • 𝑠𝑠𝑠𝑠𝑠𝑠 𝜃𝜃 
(omit √3 for 1Φ) 

𝑝𝑝𝑝𝑝 = 𝑐𝑐𝑐𝑐𝑐𝑐( 𝑡𝑡𝑡𝑡𝑡𝑡−1( 1.732 �
𝑊𝑊2 −𝑊𝑊1
𝑊𝑊2 + 𝑊𝑊1

�) 

 
continued on next page… 
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Electronics 

1Φ half wave 1Φ full wave  

𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑅𝑅𝑅𝑅𝑅𝑅 ∗ √2 ∗ 0.318 𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑅𝑅𝑅𝑅𝑅𝑅 ∗ √2 ∗ 0.637 𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑃𝑃
(1+𝑐𝑐𝑐𝑐𝑐𝑐𝛼𝛼)

𝜋𝜋
 (full wave) 

𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑅𝑅𝑅𝑅𝑅𝑅 ÷ 2.22 (form factor) 𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑅𝑅𝑅𝑅𝑅𝑅 ÷ 1.11 (form factor) 𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑃𝑃
(1+𝑐𝑐𝑐𝑐𝑐𝑐𝛼𝛼)

2𝜋𝜋
 (half wave) 

3Φ half wave 3Φ full wave  

𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑅𝑅𝑅𝑅𝑅𝑅 ∗ √2 ∗ 0.827 𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑅𝑅𝑅𝑅𝑅𝑅 ∗ √2 ∗ 0.955  

𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑅𝑅𝑅𝑅𝑅𝑅 ∗ 1.17 (form factor) 𝐸𝐸𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐸𝐸𝑅𝑅𝑅𝑅𝑅𝑅 ∗ 1.35 (form factor)  

 

Machines 

𝐸𝐸𝑃𝑃
𝐸𝐸𝑆𝑆

=
𝑁𝑁𝑃𝑃
𝑁𝑁𝑆𝑆

=
𝐼𝐼𝑆𝑆
𝐼𝐼𝑃𝑃

 𝐼𝐼𝑆𝑆𝑆𝑆 =
𝐼𝐼𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

%𝐼𝐼𝐼𝐼
  

𝐻𝐻𝐻𝐻 = 2𝜋𝜋𝜋𝜋𝜋𝜋
60•550

 and 𝐻𝐻𝐻𝐻 = 𝑁𝑁𝑁𝑁
5252

    
(Imperial) 

𝑃𝑃 = 2𝜋𝜋𝜋𝜋𝜋𝜋
60

 (SI) 𝑇𝑇 ∝ 𝐸𝐸2 
(in an induction machine) 

𝑁𝑁 ∝ 𝑘𝑘𝑘𝑘𝑘𝑘 

𝑇𝑇 ∝ 𝑘𝑘𝑘𝑘𝑘𝑘 
(for a dc machine, for an AC 

machine, power factor of the rotor 
current must be taken into 

account) 

 

𝑁𝑁𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 𝑁𝑁𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 − 𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 %𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
𝑁𝑁𝑁𝑁 − 𝑁𝑁𝑁𝑁
𝑁𝑁𝑁𝑁

𝑋𝑋100 𝑁𝑁𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =
𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅

1 −%𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆(𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)
 

%𝑉𝑉𝑟𝑟𝑟𝑟𝑟𝑟 =
𝑉𝑉𝑁𝑁𝑁𝑁 − 𝑉𝑉𝐹𝐹𝐹𝐹

𝑉𝑉𝐹𝐹𝐹𝐹
× 100 %𝑁𝑁𝑟𝑟𝑟𝑟𝑟𝑟 =

𝑁𝑁𝑁𝑁𝑁𝑁 − 𝑁𝑁𝐹𝐹𝐹𝐹
𝑁𝑁𝐹𝐹𝐹𝐹

× 100 𝑓𝑓𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
𝑁𝑁𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 • 𝑃𝑃

2 ∗ 60
 

𝑓𝑓 = 𝑁𝑁•𝑃𝑃
2∗60

 (P is poles) 
Or 

𝑓𝑓 = 𝑁𝑁•𝑃𝑃
60

 (P is pairs of poles) 

𝑁𝑁 = 2∗60𝑓𝑓
𝑃𝑃

 P is poles 
Or 

𝑁𝑁 = 60𝑓𝑓
𝑃𝑃

 P is pairs of poles 

 

 


