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 Wye (Y) configuration 
Figure 10 shows the circuit with the delta (Δ) impedances replaced by their Wye (Y) equivalent impedances.Figure 1 

 
Figure 10: Circuit with Δ replaced by Y equivalent 

The overall circuit impedance is shown in Table 9. 

 

  

e 

𝑍𝑏 = 1.25∠90° = (0 + 𝑗1.25)  

𝑍𝑎 = 2.5∠90° = (0 + j2.5)  𝑍𝑐 = 2.5∠90° = (0 + j2.5)  
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Table 14: Upper half-power frequency impedance calculations 

(Q4e) Impedance at the upper half-power frequency, 𝑓ℎ = 2525 𝐻𝑧 

Inductance Capacitance 

𝑋𝐿 = 2𝜋𝑓ℎ𝐿  

𝑋𝐿 = 2 × 𝜋 × 2525 × 190.985931 × 10−3  

𝑋𝐿 = 3030 Ω  

𝑋𝐶 =
1

2𝜋𝑓ℎ𝐶
  

𝑋𝐶 =
1

2×𝜋×2525×21.22065908 ×10−9
  

𝑋𝐶 = 2970.29703 Ω  

𝑋𝐶 = 2970 Ω (0𝑑𝑝)  

𝑅 = 60 Ω  𝑋𝐿 − 𝑋𝐶 = 3030 − 2970 = 60  

∴ 𝑍 = (60 + 𝑗60) Ω 
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 Current in the Inductor Branch (Q5c) 
We can now calculate the current in the Inductor branch of the circuit. Remember in an inductor Voltage leads, 

Current lags. 

Table 20: Current through the inductor 

𝑅 = 25 Ω,     𝑋𝐿 = 1,414.235667 Ω,     𝑉𝑆 = 14.14 𝑉 (𝑟𝑚𝑠) 

𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑖𝑚𝑝𝑒𝑑𝑎𝑛𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑖𝑛𝑑𝑢𝑐𝑡𝑜𝑟 𝑏𝑟𝑎𝑛𝑐ℎ:  

𝑍𝑅𝐿 = √𝑅2 + 𝑋𝐿
2  

𝑍𝑅𝐿 = √252 + 1,414.2356672  

 𝑍𝑅𝐿 = √625 + 2,000,062.522  

𝑍𝑅𝐿 = √2,000,687.522  

𝑍𝑅𝐿 = 1,414.456617 Ω  

𝑍𝑅𝐿 = 1.414 𝑘Ω (3𝑑𝑝)  

 𝑇ℎ𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑟𝑒𝑠𝑖𝑠𝑡𝑜𝑟 −

𝑖𝑛𝑑𝑢𝑐𝑡𝑜𝑟 𝑏𝑟𝑎𝑛𝑐ℎ:  

𝐼𝑅𝐿 =
𝑉𝑆

𝑍𝑅𝐿
  

𝐼𝑅𝐿 =
14.14

1,414.235667
   

𝐼𝑅𝐿 = 9.998333609 𝑚𝐴  

𝐼𝑅𝐿 = 10.00 𝑚𝐴 (𝑟𝑚𝑠)(2𝑑𝑝)  

𝐼𝑅𝐿 = 10.00 ∠ − 90° 𝑚𝐴  

 

  

Preview from Notesale.co.uk

Page 24 of 30


