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Each line of a data file for the View3D program contains specific information in a specific order. Each line begins with a single character to specify the kind of data on the rest of the line. Remaining data elements are separated by one or more blanks.  The sample files use the VS3 as a file name extension, but other extensions may be used.

(! /)  A '!' or '/' begins a comment which reports information to the user but is not read by the program. Use comments to document special features described by the input file. A comment may also begin after the data on a line.

(T t)  A 'T' or 't' indicates a title. The remaining information on this line is transferred to all intermediate files and is echoed in all view factor reports. This is usually the first line of the input file. If there are multiple title lines, only the contents of the last will be echoed.

 (* E e)  A '*' or 'E' or 'e' indicates end-of-information which terminates reading the input file. Any information on the file after this line will not be read. This allows you to store additional information, such as different geometric descriptions, at the end of the input file.

(F f)  Most of the input file is devoted to describing the geometry of the surfaces plus some related surface data.  There are several surface types and two ways of describing surface geometry. The geometry format line indicates the type of geometry being described by the rest of the input file. It consists of  'F' or 'f' followed by a single parameter: 3 or 3a.  (2 is reserved for a 2-D geometry processed by another program.) 

 (C c)  The control line defines the run control parameters by a series of name = value statements.  The parameter need not be specified if the default is satisfactory.  The following parameters (and default values) are available:  


encl = 0: 1 indicates that the surfaces form an enclosure; 0 indicates that they do not. The view factors of an enclosure are adjusted to guarantee conservation of energy.


emit = 0: 1 indicates that diffuse reflectance effects will be included in the computed view factors; 0 indicates they will not, i.e., surfaces will be considered 'black'.


out = 0: view factor output file format – 0 = simple text file; 1 = binary file; 2 = … See OUTfile.doc for output file formats.


list = 0: computational summary written to the VIEW3D.LOG file; 0 gives minimal information; 1 gives slightly more; 2 prints all the view factors; 3 causes dumping of some intermediate values.


eps = 1.0e-4: integration convergence criterion – for both adaptive integration and view obstruction.  This is not an exact measure of the accuracy of the computed view factors, but smaller values will usually lead to more precise values. The convergence criteria should not be less than about 1.0e-6 because many of the intermediate calculations are accurate only to single (32-bit) precision.


maxU = 8: maximum recursions used in computing the unobstructed view factors.


maxO = 8: maximum recursions used in computing the obstructed view factors. Limiting the maximum number of recursions limits the total execution time of the program but may prevent reaching the specified convergence.


minO = 0: minimum recursions: used in computing the obstructed view factors. This can help in cases where an obstruction occurs very near the view between the edges of two surfaces. The normal adaptive integration may miss the obstruction. Increasing this value from its normal value of 0 to 1 or 2 may catch the obstruction. This is probably not necessary except when very accurate view factors are desired. It can add considerably to execution time.


row = 0: selected row for computing view factors (0 = all rows).  


col = 0: selected column for computing view factors (0 = all columns).  

Conventional surface radiating to other surfaces - S

Restrictions: A surface has an active side and an inactive side. (See geometry below.)

Subsurface - S + base


A subsurface, such as a window in a wall, is indicated by setting the base pointer to the wall surface number. A subsurface interacts radiatively with other surfaces except the base surface. View factors between the base and other surfaces are reduced by the subsurface during post-processing.


Restrictions:


The subsurface must lie in the plane of its base surface.


It must face in the same direction as its base.


It must be entirely within its base.


Its base may also be a subsurface.


It must be numbered immediately after its base.

Masking surface - M + base


A masking surface is much like a subsurface except that it faces toward the base thereby blocking the view from the masked portion of the base to other surfaces. The view factor from the mask to the base is 1.


Restrictions:


The masking surface must lie in the plane of its base surface.


It must face in the opposite direction as its base.


It must lie entirely within its base.


Its base may be any type S surface including a subsurface.

Null surface - N + base


A null surface is a special type of masking surface that nullifies the covered portion of the base surface. The null surface is removed from the matrix of radiating surfaces, and the area of the base surface is reduced by the area of the null surface during post-processing.


Restrictions are identical to those for a masking surface.

Non-radiating, view obstructing surface - O

An obstruction surface may block the view between radiating surfaces but there is no view factor computed between it and the radiating surfaces. 

Subsurface of an obstruction - S + base


The subsurface participates as a radiating surface with the other type S surfaces. The base surface number must refer to a type O surface. The purpose of this arrangement it to simplify the view obstruction calculation when several surfaces can be grouped as a single view obstructing surface.

The following is required for the type 3 geometry:

(V v)  The vertex lines give the coordinates of each vertex. Each line consists of a 'V' or 'v', the vertex number, and the X, Y, and Z coordinates of the vertex. The vertices must be numbered in order starting at 1. 

(S s) (M m) (N n) (O o) Each line consists of the surface type character (S, M, N, or O), the surface number, four vertex pointers, a possible base surface number, a possible surface combination number, the emissivity of the surface, and the surface name. The surfaces must be numbered in order beginning at 1.

!   #  v1  v2  v3  v4  base cmb emit  name

S   1   1   4   3   2    0   0  0.90  X=0

The vertex pointers are the numbers of the previously defined vertices listed in counter-clockwise sequence as viewed from the front of the surface. If the surface is a triangle, the fourth vertex number should be zero. Quadrilateral surfaces must be convex, i.e. no interior angle greater than 180 deg. 

The meaning of the base surface number depends on the surface type, explained above.

Surface combination allows several surfaces to be combined into a single surface in the final view factors. This is necessary for describing a non-convex surface; until post-processing it must be treated as two or more convex surfaces. The wall around the window could have been described as four rectangles which will be combined during post-processing. Combination reduces the number of surfaces and causes a renumbering of the surfaces. The surface(s) to be combined may appear anywhere after the surface it is (they are) to be combined. A non-zero value indicates the number of the surface with which this surface is combined. 

Review the Windows.vs3 data file to see surface inclusion and combination both used to represent a door and a window located on a wall.

The surface emissivity allows for the modeling of "gray" reflection from non-black surfaces. The values may range between 0.01 (very reflective) and 0.99 (near black).

The surface name helps to identify surfaces in the reports. A name may have no imbedded blanks; use '_', '-', or selective capitalization instead of blanks.

Example of an F=3 input file:

T Pinney & Bean test 4: L‑shaped room (page A2.14; Table A2.11) BRE

C encl=1 out=1 list=1 

F 3

!  #   x    y    z      coordinates of vertices

V  1   0.   3.   3.

V  2   1.   3.   3.

V  3   0.   3.   0.

V  4   1.   3.   0.

V  5   0.   1.   0.

V  6   1.   1.   0.

V  7   3.   1.   0.

V  8   0.   0.   0.

V  9   1.   0.   0.

V 10   3.   0.   0.

V 11   0.   0.   3.

V 12   1.   0.   3.

V 13   3.   0.   3.

V 14   0.   1.   3.

V 15   1.   1.   3.

V 16   3.   1.   3.

!  #   v1  v2  v3  v4 base cmb  emit  name      surface data

S  1   11  13  10   8   0   0   0.90  srf‑1

S  2   10  13  16   7   0   0   0.90  srf‑2

S  3    6   7  16  15   0   0   0.90  srf‑3

S  4    4   6  15   2   0   0   0.90  srf‑4

S  5    3   4   2   1   0   0   0.90  srf‑5

S  6    8   3   1  11   0   0   0.90  srf‑6

S  7   11  14  15  12   0   0   0.90  srf‑7

S  8    8   9   6   5   0   0   0.90  srf‑8

S  9    1   2  15  14   0   7   0.90  srf‑7b    ! surfaces that combine

S 10   15  16  13  12   0   7   0.90  srf‑7c

S 11    5   6   4   3   0   8   0.90  srf‑8b

S 12    9  10   7   6   0   8   0.90  srf‑8c

End of data

The following is required for the type 3a format @ geometry:

(S s) (M m) (N n) (O o) Each surface is then described by two or three lines of data which fully describe the surface and its vertices. The first line is similar to the surface lines described above except that instead of four vertex pointers there is a shape indicator: R for a rectangle, Q for a general quadrilateral, and T for a triangle.  The data sequence is: surface type (S, M, N, or O), surface shape (R, Q or T), a possible base surface number, a possible surface combination number, the emissivity of the surface, and the surface name. The surfaces must be numbered in order beginning at 1.

The second line will include the 3-D coordinates (X, Y, Z) of the origin a plane containing the surface, the azimuth angle (clockwise from the Y axis - north) of that plane, and its tilt angle (vertical = 90, facing flat upward = 0, flat downward = 180).  The data for the vertices depends on the shape.  They may be placed on a subsequent line.

A rectangle (shape = R) is described by its width and height.  The origin coordinates refer to the lower left corner of the rectangle as viewed from the 'front' or active side.  The vertices of a quadrilateral (or triangle) are described by four (or 3) sets of (X, Y) coordinates relative to the origin of the plane.

Example of an F=3a input file:

T Pinney & Bean test 4: L‑shaped room (page A2.14; Table A2.11) BRE

C encl=1 out=1 list=1 

F 3a

!  #  s base cmb emit  name

S  1  R   0   0  0.90  srf‑1

  3. 0. 0.    0  90    3. 3.

S  2  R   0   0  0.90  srf‑2

  3. 1. 0.  270  90    1. 3.

S  3  r   0   0  0.90  srf‑3

  1. 1. 0.  180  90    2. 3.

S  4  R   0   0  0.90  srf‑4

  1. 3. 0.  270  90    2. 3.

S  5  R   0   0  0.90  srf‑5

  0. 3. 0.  180  90    1. 3.

S  6  R   0   0  0.90  srf‑6

  0. 0. 0.   90  90    3. 3.

S  7  Q   0   0  0.90  srf‑7

  3. 0. 3.    0  180 

  2. 0.   3. 0.   3. 1.   2. 1.

S  8  Q   0   0  0.90  srf‑8

  0. 0. 0.  180   0 

  0. 0.   1. 0.   1. 1.   0. 1.

S  9  Q   0   7  0.90  srf‑7b

  3. 0. 3.    0  180 

  2. 1.   3. 1.   3. 3.   2. 3.

S 10  Q   0   7  0.90  srf‑7c

  3. 0. 3.    0  180 

  0. 0.   2. 0.   2. 1.   0. 1.

S 11  Q   0   8  0.90  srf‑8b

  0. 0. 0.  180.  0.

  0. 1.   1. 1.   1. 3.   0. 3.

S 12  q   0   8  0.90  srf‑8c

  0. 0. 0.  180.  0.

  1. 0.   3. 0.   3. 1.   1. 1.

End of data

