DOCUMENTATION RELATED TO THE SOFTWARE “TWIN”
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
Definitions of the variables stated in input file description  --  Variable names are not required in the input file
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
/ *
Read ( Type of field distribution
:  Input code “tfldw”
0 (
Capacitive & Real
1 (
Capacitive & Complex
2 (          Capacitive–Resistive & Complex     
*/
/ *
Read ( System Geometry              :  Input code “sysw”



0  (  2 – D    ;        1  (  Axi – Symmetric
*/
/ *
Read ( Charge densities to be read from file     :  Input code “mtrw”



0  ( No         ;        1  (  Yes
*/
/ *
Read ( External field intensity in V/m or kV/m     :   Input code “eflw”

         ( Frequency in Hz                                          :   Input code “freqw”

             (Frequency is required only if Type of Field Distribution is Capacitive–Resistive & Complex)
*/
/ *
Read (  No. of boundaries defining the field             :   Input code “nb”
*/
/ *
Read (  Type of boundaries defining the field          :    Input code “nqu”

1 (  Known potential conductor boundary
2 (  Dielectric -dielectric boundary
3 (  Floating potential conductor boundary
*/
/ *
Read (  Closed or Non-closed boundary                   :  Input code “koht”



1  ( Closed boundary,  0 (  Non-closed boundary

          ( No. of segments in a boundary                      :  Input code “ns”
*/
* /
For known potential conductor boundary

Read  (  RMS value of Potential                                  :  Input code “u”

          (  Phase angle of Potential                                :  Input code “angle”

              (Phase angle is required only if Type of Field Distribution is Complex)
* /
* /
For Dielectric – Dielectric boundary 

Read 
(  permittivity of dielectric 1                             :  Input code “eps1”


(  permittivity of dielectric 2                             :  Input code “eps2”


(  volume resistivity of dielectric 1                  :  Input code “rv1”


(  volume resistivity of dielectric 2                  :  Input code “rv2”

Note: Volume resistivities of dielectrics are read only if Type of Field Distribution is Capacitive–Resistive & Complex. 

Note: Dielectric 1 is always on the right hand side with respect to the direction at which the boundary is described and Dielectric 2 on at the left hand side
* /
/ *
Read ( Type of element                                                  :  Input code “kkk”
4 (  Elliptical arc with (rc,xc) as center and A & B as halve axes
5 (  Any straight line from (r1,z1) to (r2,z2)
* /
/ *
Read ( Number of elements in a segment                     :  Input code “ni”
* /
/ *
Read ( Surface resistivity of a segment for only dielectric-dielectric boundary :  Input code “rs”

Note: Surface resistivity is read only if Type of Field Distribution is Capacitive–Resistive & Complex 
* /
/*
For kkk = 4
:
Read  ( rc for elliptical segment         :  Input code “rrc”





 ( zc  for elliptical segment        :  Input code “xxc”





 ( A for elliptical segment          :  Input code “a1”





 ( B for elliptical segment          :  Input code “b1”





rc, zc are the center co-ordinates and A & B are major & minor halve axes


For kkk = 5
:
Read ( Coordinates of starting point of the line segment : 




Input codes “r1” and “z1”
*/

/ *
Read (  Starting parameter of segment 
                              :  Input code “tn”


    Ending parameter of segment                                      :  Input code “tv”


    Parameter  (
Angle for elliptical arc segments 





Ending Coordinates for straight line segments
*/
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
Format of input file  :  cbem2d.in   (The name of the input file must be cbem2d.in)
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
Line
1

:
tfldw

sysw

mtrw
Line 
2

:
eflw

freqw

( freqw is read only when tfldw =2
Line
3

:
nb
Line
4

:
nqu [i],  i = 1,…,nb 
Line
5a

:
koht    
ns
Line
5b

:
u
           angle  ( For known potential conductor boundary 
Line
5b

:
absent for floating potential conductor boundary
Line
5b

:
eps1      eps2    rv1      rv2  (  For dielectric –dielectric boundary










         rv1 & rv2 only when tfldw =2
Line
6a

:
kkk
Line
6b

:
ni
Line
6c

:
rs       (  For dielectric-dielectric boundary only 






      Absent for conductor boundaries
Line
6d

:
rrc
xxc
a1
b1
(
for
kkk
= 4





r1
z1


(
for
kkk
= 5
Line
6e

:
tn
  tv
Note 1  :
Line 6a to  6e must be repeated for every segment of a boundary 



(that is “ns” times repeated for every boundary)
Note 2
:
Line 5a to 6e must be repeated for every boundary



(that is “nb” times  repeated)
Note 3
:
All the co-ordinates are to be given in meters,



Volume Resistivity in Ohm.meter



Surface resistivity in Ohm
Potential can be either in V or in kV. Then the electric stresses are calculated as V/m  or kV/m as the case may be.
Note 4
:
When a conductor boundary is defined, the region of interest lies always on the right hand side with respect to the direction in which the boundary is described.
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
Input files necessary     :
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
cbem2d.in
:
The data defining the problem. 


To be created by the user separately for each problem. 
fnam.in
:
The name of the files where results are stored. 


This file is not to be changed by the user.
vtwin.in
:
Required input data. This file is not to be changed by the user.

* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
Output files created:
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
cbem2d.con
:
The coordinates of nodes for all the boundaries. 1st column (x or r) & 2nd column (y or z) for 1st boundary and so on.
cbem2d.q

:
The values of charge densities at every node.
cbem2d.rsl
:
The values of potential and stresses at every node.
cbem2d.lin
:
The results along the specified lines. The 1st column is the no. of point (1 to 50 ( 1 is the starting point & 50 is the final point of the line). 2nd column (potential) & 3rd column (resultant stress) for 1st line, 4th column (potential) & 5th column (resultant stress) for 2nd line and so on.
cbem2d.eqp
:
The co-ordinates of the points defining the equipotential lines.





1st column (x or r) & 2nd column (y or z) of the 1st equipotential line, 3rd column (x or r) & 4th column (y or z) of the 2nd equipotential line and so on.
cbem2d.eqf
:
The co-ordinates of the points defining the equifield line.





1st column is x or r–coordinate  &  2nd column is  y or z–coordinate.
cbem2d.vec
:
The stress vectors for every boundary.





1st and 2nd column for 1st boundary, 3rd and 4th column for 2nd  boundary and so on.





For dielectric–dielectric boundary 4 columns are stored, 1st and 





2nd columns for dielectric-1 side and 3rd and 4th columns for dielectric-2 side.
cbem2d.out
:
All the information about the problem are stored. 





The direction of the normal angles at nodes, coordinates of nodes, charge densities at nodes, location of maximum stress, errors at control points, results at the specified





points, results at nodes, etc.
bounNsM

:
N  (  Nth boundary.  M  (  1 or 2 indicating side 1 or 2.





For conductor boundary  M  ( 1 





For dielectric–dielectric boundary  M ( 1 and also 2 indicating side 1 or 2





1st column (  No. of point, starting from 1 to total no. of nodes on that boundary,





2nd column  ( Potential, 3rd column ( Resultant  stress





4th column ( Normal stress, 5th column ( Tangential stress
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
Files required for Rerun without solving the problem again. Useful for post-processing.
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
cbem2d.in
:
Input file for the problem.
cbem2d.q
:
Charge density file for the problem already found and saved from an earlier run.
cbem2d.rsl :
Nodal results file for the problem already solved and saved from an earlier run. 
cbem2d.con:
Contour file for the problem already saved from an earlier run.

* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
Description   of   Two   Types of   Elements

[image: image1.emf]Elliptic Arc Element

(x1,y1) or

(r1,z1) 

(xc,yc) or

(rc,zc) 

(x2,y2) or

(r2,z2) 

q1

q2

x or r

y or z

Element Type – IV (kkk=4) Element Type – V (kkk=5)

Straight Line Element

x or r

y or z

(x1,y1) or

(r1,z1) 

(x2,y2) or

(r2,z2) 

tn = 

q

1, tv = 

q

2 tn = x2 or r2, tv = y2 or z2


* * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * 
Special Case for Intersecting Boundaries
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