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COILED ON 9 mm DIA|

£ =119.05 mm

d=|2 mm

|Cu, annealed j

p =117.241 nQ-m
Hr = |0.99999044
f =151 MHz

Mean diameter of the
air core coil,
measured from wire
centre to wire centre

Number of turns
Lenght of the coil,
measured from the

connecting wires
centre to centre

Wire or tubing
diameter

Plating material
Plating conductivity
Plating permeability

Design frequency

Calculate
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Single-Layer Helical Round Wire Coil Inductor Calculator

Round wire coil with dimensions and
its current-sheet approximation[zl

| Clear |

. INTERMEDIATE RESULTS:

p =14.2333 mm Winding pitch

@ = |1.6361¢

Detr = [10.563 mm

Correction factors:

k. =|0.801740
ks = |-0.19298¢
km = |0.208585

Wire:

twire, — |
e 156.67° mm

Proximity factor according to empirical Medhurst data

[2.3]

below)

Effective coil diameter according to Stroobandt (see

Field non-uniformity correction factor according to

Lundin®4

Round wire self-inductance correction factor according

to Rosal?>*®!

Round wire mutual-inductance correction factor
according to Grover and Knight[2’7]

Physical wire length


F1FRV
Zone de texte 
COILED ON 9 mm DIA


fwire, _ . .
wire, = 150.54¢ mm Effective wire length

8 = (9.2537¢€ um Skin depth at design frequency

Sheath helix waveguide mode:

g = |7.2695Z ° Effective pitch angle

Axial propagation factor of n=0 sheath helix waveguide
=|3.0463¢ rad/
B radszm mode at design frequency[l’sl

Characteristic impedance of n=0 sheath helix

Zc=1737.31t Q . .
© 37.3 waveguide mode at design frequencym

. RESULTS:

Effective series inductance at design Reff,s |affs
frequency from Corum & Corum’s y

Letr,s = |0.10671 uH sheath helix waveguide formula,
corrected for field non-uniformity and

round wire*247

_ li Effective series reactance of round
Xetr,s = |34.194¢ Q wire coil at design frequency
0

_ li. Effective series AC resistance of
Rerr.s =0.05707 @ round wire coil at design frequency

_ li,_ Effective unloaded quality factor of
Qertur = ]599.12¢ round wire coil at design frequency

Lumped circuit equivalent:

Frequency-independent series
inductance from the current-sheet

0.0933¢ uH  coil geometrical formula, corrected
for field non-uniformity and round

wirel?471

Ls =
Xis = |29.927¢ Q Series reactance of round wire coil

_ li Series AC resistance of round wire
Ris =]0.04371Q coil at design frequency

~

iy

_ li Unloaded quality factor of round wire
Quur = |684.54 coil at design frequency

p Parallel stray capacitance at design
CLp =|13.0127 pF
tP P frequency™

~

Self-resonant frequency:

A/4 (parallel) self-resonant

fres,. = |779.55¢ MHz frequency of n=0 sheath helix mode
[1,8]

Frequently Asked Questions

In what does this inductance calculator differ from the rest?

The inductor calculator presented on this page is unique in that it employs the
n=0 sheath helix waveguide mode to determine the inductance of a coil,
irrespective of its electrical length. This allows for more accurate inductance
predictions at high frequencies. Furthermore, the calculator closely follows the
National Institute of Standards and Technology (NIST) methodology for
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