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The OH coil consists of four layers, each wound two-in-hand. Intra-winding connections are made at various angular positions. In order for the leads to exit the winding and make the necessary connections, each layer has a different height, and hence number of turns, above and below the midplane. The net number of turns above and below the midplane is balanced. 

Voltage stress between turns and between layers is a function of the winding pattern. 

The attached "OH Coil Pattern" spreadsheet determines the required elevations of the upper and lower terminals of each winding in order to balance the total number of turns above and below the midplane. In addition it calculates the voltage stresses between turns and layers. 

General:

[Conductor Height], [Turn-Turn], [Turn height], and [radius (to the center of each of the layers)] are per the PF Coils Spreadsheet. 

Column A: Winding #

Windings are numbered 1 through 8

Column B: Input Terminal ID

Each input terminal is assigned a letter. 

Column C: Input Turn Number

The input turn number is the sequential turn number on the input terminal.

Column D: Input Angle

The input angle is the  angle of the input terminal (where it enters the coil pack winding helix, after jumper connection with coil input/output terminal or other layer).

Column E: Input Elevation to Center Line

The input elevation to center line is the elevation of the center of the conductor (where it enters the coil pack winding helix, after jumper connection with coil input/output terminal or other layer), plus an amount "delta" (cell I1). The delta is adjustable to shift the original designer's CAD elevations the correct amount to ensure that the difference between the net upper and net lower turns is zero (cell O25).

Column F, G, H, and I: Same as B, C, D, and E except output terminal instead of input terminal.

Column J: #Spaces Above Midplane

Number of turn spaces above midplane (for turns in the main winding pack helix, not including the jumpers).


= ([Elevation to Center Line] + [turn height]/2)/[turn height]

The upper coil terminal elevation to center line is used (Z>0).

Column K: #Spaces BelowMidplane

Number of turn spaces below midplane (for turns in the main winding pack helix, not including the jumpers).


= ([Elevation to Center Line] + [turn height]/2)/[turn height]

The lower coil terminal elevation to center line is used (Z<0).

Column L: #Spaces

Total number of turn spaces (for turns in the main winding pack helix, not including the jumpers) in layer from top to bottom.


= [#Spaces Above Midplane] + [#Spaces BelowMidplane]

Column M: # Turns

Total number of turns in winding from top to bottom (for turns in the main winding pack helix, not including the jumpers).


= [#spaces-1]/2.

The helicity of the winding results in one lost turn space; the factor of 2 is the result of the two in hand winding scheme.

Column N: Jumper Turn Above Midplane

Fraction of a turn associated either with the input/output terminal connection, or the connection between windings (to the midpoint of the overlap region where the winding terminals overlap).

Column O: #Turns Above Midplane

Number of turns above midplane is based on the fraction of the main coil pack height above the midplane, plus the jumper turn fraction.


= [Elevation to Center Line (upper terminal)] /([Elevation to Center Line (upper terminal)] - [Elevation to Center Line (lower terminal)] )

Column P: Jumper Turn Below Midplane

Same as column N except below midplane.

Column Q: # Turns Below Midplane

Same as column N except below midplane.

Column R: Layer Number

Identification of layer in which winding resides.

Column S: Radius to centerline of layer

Column T: Conductor Length 

Total length of conductor in winding.


= 2 * π * [radius to centerline of layer] * [#turns]

Column U: Effective Spaces Above Midplane

Total number of spaces, if jumper turn fractions were included in the winding pack helix.


= 2*[turns above midplane] + 1/2

Column V: Effective Spaces Below Midplane

Same as column U except below midplane.

Column W: Total Effective Height over Copper

Total ∆Z of winding, bottom of copper to top of copper, if jumper turn fractions were included in the winding pack helix.


= [#turns] * [turn height] - [turn-turn]

VOLTAGE STRESS WITHIN LAYER

This section of the spreadsheet calculates the % of the applied OH terminal voltage which appears between turns in the same layer.

VOLTAGE STRESS BETWEEN LAYERS

This section of the spreadsheet calculates the % of the applied OH terminal voltage which appears between layers.

