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CALCULATION 
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The Calculation menu allows management of the lighting design parameters calculation and features the following functions:

· Configure to define the calculations to be carried out on the current project and save the configuration:  this project will then be selectable with the List Calculations function that allows you to define the list of calculations to be made in sequence.  The window used for calculation definition is similar to that of the Start function to which we refer you.  

· Start for access to the window for defining the calculations to be carried out on the current project on conclusion of which calculation is launched 

· List Calculations to open the window for defining the list of calculations to be made in sequence

· Economic Calculation for handling the Economic Calculation, simplified and complete, of the installation under consideration.

Start (Calculation)

Associated Icons 
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	Icon for Calculation Start (Start)


The Start function allows access to the functions: 

This menu allows access to the functions: 

· for calculating lighting engineering measurements: 

· illuminances (Horizontal – always calculated – Vertical, Cylindrical and Semi-cylindrical) on all project surfaces, including furniture

· luminances on all project surfaces, including furniture 

· glare 

· for exteriors according to CIE Recommendation for sports fields, algorithm also used for generic exterior areas with definition of any observer position and view direction, and for roads  

· for interiors with calculation of the CGI parameters (CIE recommendations 55), UGR and VCP. 

· Light Pollution according to Norm UNI 10.819 for exterior light installations 

· for the economic calculation of the installation.

Illuminance and Luminance Calculation
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If you select the function CALCULATION/Start, a window as show in the figure appears, where you have to enter the following parameters:

· Calculation Type: the program offers 3 types of calculation:

· Simplified: calculation is made according to the algorithm contained in the CIE 52 recommendations, which considers neither shadows nor furniture and is only valid in the following conditions:

· In parallelepiped rooms 

· Where the luminaires are not narrow beam

· Where the room surfaces, and particular the floor, have a reflectance value of less than 75%.

If this calculation is applied outside these limits, although this is possible, quite considerable value errors may result.

The use of this calculation is advisable in the initial phase of the project because of its extreme speed.

· Only Direct: calculation is based on the direct light component, i.e. exclusively on the illumination of the surfaces by the luminaries without taking into consideration any inter-reflections between walls or other area surfaces 

· Complete: the calculation considers both the direct component and that deriving from inter-reflections between the area surfaces, whether walls or furniture. It is advisable to consider 7 inter-reflections, beyond this number there are no considerable variations in dimensions (full running)

The choice between one type of calculation and another is made by clicking on one of the 3 options with the left mouse button.

· Shadows and/or Furniture Calculation: the program allows you to calculate the lighting design parameters taking into account both shadows and furniture. To select one or both of the options click on Shadows and/or Furniture with the left mouse button: after selection has been made the V sign will appear on the left of the descriptions.

· Calculation Parameters: the parameters calculated by the program are the following:

· Illuminances [lx]

· Horizontal Illuminance [lux]: this parameter is always calculated     

· Vertical Illuminances [lux]: these illuminances are calculated in the 4 directions +X, -X, +Y and -Y  parallel to the Cartesian axes on the vertical planes situated within the calculation grid points at the height of the working plane Luminance [cd/m2]: you can select calculation of the Luminance by clicking with the left mouse button on Luminances thus causing the V sign to appear on the left

· Cylindrical Illuminances [lux]: these illuminances are calculated on the cylinder contained in each of the calculation grid points at the height defined in the appropriate box (Calculation Height [m]).
 These illuminances do not correspond, as may be thought, to the average of the 4 vertical illuminances in the 4 directions but they are proportional to them according to a 2/( factor.  Cylindrical illuminances are not related to the position of the observer.

· Semi-cylindrical Illuminances [lux]: these illuminances are calculated on the semi-cylinder contained in each of the calculation grid points at the height defined in the appropriate box (Calculation Height [m]). Semi-cylindrical illuminance is related to the position of the observer and therefore, when selected, the program activates the ‘Observer Position’ button and shows its direction or position.  Pressing the ‘Observer Position’ button opens the window in which, alternatively, you can define either the observer position (in this case the illuminances are calculated in its direction) or the direction defined with the angle of deviation, the ( [°] angle (in this case the illuminances in the various points are all parallel according to the defined direction).  The rotation origin axis for calculation of the angle is the X positive axis. 

· TV Illuminances in the direction of the Telecamera [lux]: these illuminances are those in the direction of the telecamera or telecameras, since more than one can be defined.  On selection of the function (a ( appears beside the description) the program presents the window in which to define the telecamera position coordinates (coordinates x, y, z) or the direction of observation (( [°] angle of deviation on the horizontal plane and ( [°] that of inclination) with the X positive axis as axis of reference for calculating the ( angle, and the Z negative axis as that of the ( angle: in the first case, the calculation planes are all perpendicular to the direction of telecamera observation – calculation point, in the second the planes in the various points are considered all oriented in the same way according to the angles ( (on the horizontal plane) and ( (angle of inclination): this means that the directions of observation are all parallel to each other (observer to infinity).  On giving confirmation by pressing OK the program shows the defined coordinates in the box to the right of the heading ‘TV Illuminance’: to input another telecamera click on the coordinates box and press the INS button or press the ‘Telecameras’ button.  To change the position of a telecamera select it by double clicking with the mouse, to cancel it press CANC.

The UNI parameter, if selected, allows you to define whether or not the calculation should be made according to UNI Norm 9316 or according to the corresponding CIE Recommendation: in this case the calculation planes in the various points are all to be considered vertical regardless of the position in height (z) of the telecamera or of the ( angle.     

· Luminance [cd/m2] and Glare: the program allows you to select Luminance calculation by clicking with the left mouse button on Luminances after which the V sign will appear on the left.

Calculation is related to the type of surface reflection defined, whether diffuse or Lambertian reflection (only one surface reflection factor has been defined) or real reflection (a table of reduced reflection factors is defined for the surface according to the angle of observation and the incidence of the light beam: these tables are used in designing road lighting installations).

The Luminance calculation box also allows you to introduce the Observer’s View Position and Direction (only one observer can be defined in the current version of the program).  The definition of the position and direction of observation is necessary in calculating the luminances of the road surfaces for which the Reduced Reflection Factor Tables are defined (C, R and N).  The program automatically proposes a position and direction of observation which can be changed by clicking twice on it: in this case the program activates the 3 boxes of the x, y and z coordinates of the observer’s position (N.B.: the calculation of road installation luminances according to the CIE30 Recommendation is always carried out at the fixed height of 1.5 m) and those of the direction of observation subdivided into Cartesian coordinates (these are 3 x, y and z coordinates which must be different from those of the observer’s position) and polar coordinates (these are 2 angular coordinates, ( for the deviation on the horizontal plane with x’ axis coming from the observer’s position parallel to the X+ axis as origin and ( for the inclination with y’ axis coming from the observer position parallel to the Y- axis.  

Selection of Glare Calculation: by activating luminance calculation you can also activate that of the glare (calculation is activated when the ( sign appears on the right of the Glare text) which, according to the type of installation, may be: 

· Interiors:  the program carries out calculation of glare assessment parameters such as UGR (Unified Glare Rating), VCP (Visual Comfort Probability) and CGI (according to CIE Recommendations 55). More than one observer may be inserted by means of the window for defining the position (Cartesian x, y and z coordinates) and direction of observation (Cartesian x’, y’ and z’ or ( angular coordinates, for the deviation, and ( for the inclination).  Access to the input window is automatically gained when defining the first observer, and either by selecting the Observer key for observers after the first or by pressing the INS key (press CANC to eliminate one)

· Roads CIE30: here the program carries out calculation of the G (discomfort glare) Lv (veiling luminance) and Ti (threshold increase) parameters according to the CIE30 Recommendation.  Only one observer position can be defined for luminance calculation and this coincides with that for the calculation of the glare assessment parameter (fixed observer coordinates input).

· General Exterior Areas: in this case the program carries out calculation of the G parameter according to CIE XXXXXX Recommendations for sports areas where 19 observers with predefined positions and observation directions are automatically inserted and the calculation of the GR parameter relative to the glare of spotlight masts in generic exterior areas with any observer position and view direction.   

In the case of an outdoor area a reduced reflection factor table (C, R or N) can be associated.  Should you do this, bear in mind that the observer must be positioned at a distance of 60 m from the first calculation point at a height of 1.5 m and have the point of observation towards the area in question.

· Light Pollution: the program allows you to select the calculation of light pollution parameters as specified in Norm UNI 10.819 such as Average Ratio Rn [%] and Maximum Intensity [cd/klm] of all the inserted luminaires. 

· Calculation Grid: the available choices are Automatic, with which the program uses an adaptable grid according to the dimensions of the individual surfaces, and Non (to activate the non-automatic grid, which can therefore be defined by the operator, just deactivate the tick ( to the left of the Automatic text): in this case you can input the desired distance in [m] between consecutive points of the calculation grid both longitudinally and transversally; this setting is fixed and maintained for each surface of the area under examination and of the furniture. 

The program allows you to choose between Centered and Bordered Grid: with the first the outermost calculation points of the grid are always within the area, whereas with the second these points are positioned on the perimeter of the area in question.  A mixed grid Centered/Bordered or vice versa can be used according to the transversal (parallel to the Y axis) or longitudinal (parallel to the X axis) references.  

The use of the free grid should be limited to those cases where there is no furniture: too large a grid, in fact, would take only one point into consideration for an element of furniture of reduced dimensions, limiting the result at the time of rendering.

Finally you can choose a fixed grid defined according to current international norms.  The available fixed grids are:

· UEFA (United European Football Association): this grid is defined by UEFA for the calculation of lighting engineering parameters for football pitches

· French: this 25-point grid is defined by French norms for the calculation of lighting engineering parameters for football pitches. 
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Press Cancel to quit the Definition of Calculation Parameters window or start the calculation by clicking OK.

During calculation, a window appears showing the calculation status. The program first calculates the direct component and then the indirect one which, unlike the first, involves a longer time of elaboration, even considerably so. The longest calculation time occurs when considering the shadows.   

Note: calculations can be interrupted at any time by clicking with the left mouse button on the ‘End’ button.             

The calculation process is carried out entirely in background and it is therefore possible to activate other operations during its development.  It is however not advisable to alter the position of luminaires and/or furniture to avoid inconsistencies in the results. The program will however highlight any inconsistencies.                   

It is difficult to give a precise calculation time as this depends on the following parameters:

· the total number of surfaces in the room

· the number of luminaires

· the number of items of furniture and their surfaces

· if shadows are considered in the calculation

· the defined calculation grid.

We suggest....

We suggest that you work in the following way:

· define the room and position the furniture and luminaires

· calculate with automatic grid only the direct component (Only Direct Calculation) or simplified calculation 

· make corrections and apply them. Remember that the direct component is able to reach 60-80% of the illuminance levels obtainable with the two components (direct and indirect)    

· make necessary adjustments and repeat calculations 

· when you have reached a satisfactory result, do the calculation again, this time considering components, the shadows and the furniture.

View Results - when calculations are concluded the program automatically presents the Results Summary from which to select the result to be visualized: please refer to the RESULTS chapter.

Deactivating Calculation Points (Point Elimination):  for each results table it is possible to eliminate certain calculation values as in the case of points in areas of no interest (lateral areas of an interior or the central part of a road traffic circle).  Elimination of one or more points causes automatic updating of the uniformity parameters.  

The active functions are the following:

· Left mouse button:  by keeping the button pressed and moving the arrow over a point, the point is deactivated if active, and activated if not

· Del Key (Delete):  this allows the simultaneous deactivation of all the points

· Ins Key (Insert):  this is the opposite of DEL and therefore activates all the previously deactivated points

· End Key:  this reverses the situation, the active points are deactivated and vice versa.  

N.B.:  the isolux curves are drawn independently of active or non-active calculation points

To view the tables of illuminance and luminance values calculated for other surfaces in addition to graphs (isolux curves, spot and 3D diagrams) please refer to the RESULTS function in the menu bar.


List Calculations 
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The List Calculations function allows you to generate a list of calculations to be made in sequence.

The available functions are:

· Calculate to launch calculation start

· Interrupt to interrupt the calculations in progress

· Add to add new projects to be calculated to the list

· Cancel to cancel the complete project list

· Hide to conceal the window; in this case the program does not stop carrying out the calculations realized in background

· Close to return to the Working Plane.

Each row in the list is made up of the following elements:

· The advancement bar of the individual levels of calculation (direct and indirect)

· Indication of level during calculation phase ( example 1)

· Indication of the hours, minutes and seconds forecast until the end of the individual calculation level.  N.B.: this indication is approximate and may vary according to the state of the calculation itself.

· The box in which the program shows if the calculation is finished (black sign ( if the calculation has been successful, gray if there have been any errors)

· Project reference number (code).

Economic Calculation 

Note: not available function with LITE program.

Selection of the CALCULATIONS/Economic Calculation function opens the window where you define the parameters needed for calculating the costs of the installation.  

Note: this function can be accessed only if a project has been defined and the luminaires have been inserted.  

Economic Calculation is subdivided into 2 parts:

· Simplified Economic Calculation with which to obtain an estimate of the total price of luminaires and lamps 

· Complete Economic Calculation with which different aspects of the investment are analyzed (total investment, plant amortization etc.). 

You can choose one of the 2 calculation types by selecting one of the 2 buttons situated in the upper part of the window (Simplified – Complete): procedures for use are the same for both.  

The economic calculation window is subdivided into 3 sections:
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· Luminaire Data, which includes the fixed fields:

· File Name 

· Luminaire Name 

· Luminaire Code

· Number of Lamps

and the edit-boxes:

· Price of Single Luminaire [unit of exchange ]

· Installation Costs of Single Luminaire [unit of exchange]

· Mounting Costs of Single Luminaire [unit of exchange]

· Working Hours per Year of the Luminaires [h].

This section also includes the Previous and Next Luminaire keys with which you can move from one of the inserted luminaires to another.

· Lamp Data, which includes the fixed fields:

· File Name 

· Lamp Name 

· Lamp Code 

· Average Lamp Life [h]

and the edit-boxes:

· Lamp Power [W]

· Price per Lamp [unit of exchange]

· Single Lamp Replacement Cost [unit of exchange]

This section also includes the indication of the number of lamps per single luminaire and the Previous and Next Lamp keys with which you can move from one type of lamp to another should the luminaire use different lamps.  

· General Data, which includes the edit-boxes:

· Price per Kilowatt Hour [kWh]

· Single Luminaire Cleaning Cost [unit of exchange]

· Number of Cleanings per Year 

· Installation Amortization Costs [years]

· Luminaire /Lamp Amortization Costs [years]
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Surface of Area [m2].

When the data has been entered select OK and the program performs the calculations illustrating the results in the appropriate window.  

The results include the following parameters:

· Annual Costs such as:

· Annual Capital Cost subdivided into Installation, Luminaires and Total

· Annual Running Expenses subdivided into Lamps, Electric Energy, Cleaning and Total

concluding with the Total Annual Cost

· Total Invested Capital which represents the capital to be invested for the purchase of luminaires and lamps, as well as the installation and mounting costs  

· Installed Power per m2 given by the ratio between the total power installed and the room surface

· Annual Cost per m2 given by the ratio between the total cost of the plant divided by the surface of the working plane [m2] and the total number of years forecast for amortization of the plant.  
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The program also allows you to introduce currencies: selection of the relative button situated in the lower part of the data input window opens a window in which to input the currency, number of decimals and conversion factor. 

To print the costs calculation results use the FILE/Print function.
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Simplified Economic Calculation Results
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