LUXART 5.0


WIZARD PROJECT

The Wizard Project menu allows you to manage the functions associated with the simplified setting of roads and tunnels and of the electrical lines.
The menu presents the following features:
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Simplified Roads to define a road lighting installation according to CIE 30 Recommendation and to automatically calculate the pole interdistance optimizing longitudinal uniformity 
· Regular/Irregular Roads for managing roads with more than one carriageway with luminaires of different kinds and heights and according to different types

· Tunnels to define a rectilinear road tunnel   installation

· Electrical lines to calculate the drop in voltage at the ends of the electricity lines of road lighting installations and interiors

Simplified Roads
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This function allows you to automatically define a road lighting luminaires installation in a linear street according to CIE 30 Recommendation and to automatically calculate the interdistance between 2 consecutive poles obtaining the best longitudinal uniformity.

The parameters to define are:

· Installation Type: the type of installation describing how the luminaires rows are organized; you can choose among:

· one-sided right luminaires arrangement 

· one-sided left luminaires arrangement 

· double-sided luminaires arrangement

· double-sided staggered luminaires arrangement

· one central row arrangement for road with 2 carriageways and central reservation

· double-sided rows arrangement with 2 carriageways and central reservation

· Inclination [°]: this is the tilting angle of the luminaire rotated around the axis parallel to the road and passing through the luminaire luminous center. Inclination 0° is with luminaire horizontal and luminous axis vertical and the rotation is positive when the observer see a counter clock luminaire rotation and the pole is at its left

· Mounting Height [m]: this is the mounting height of the luminaire luminous center from the road surface

· Distance Right Verge [m]: this is the distance of the vertical axis that passes through the luminous center onto the road surface, from the right verge of the road. It is considered positive if measured towards the inside of the road

· Distance Left Verge [m]: this is the distance of the vertical axis that passes through the luminous center onto the road surface, from the left verge of the road. It is considered positive if measured towards the inside of the road

· Maintenance Factor [%]: this is the maintenance factor equal for all the luminaires taken into consideration. It takes into account luminaire dirt or lamp flux fall

· Interdistance [m]: this is the spacing between lanterns in the same row

· Central Median Width [m]: this is the width of the central median when considering 2 carriageways

· Number of Lanes: the number of lanes per any carriageway

· Lane Width [m]: the width of any lane (all lanes are considered with same width)

· R Table:  this is the reflection reduced table with which the road luminance is calculated. Two different types are available, R- and C ones Tables

· Factor q0:  this is the reflection parameter the R- or C-Table was calculated with.

· Color Correction to keep account of the lamp type used in the calculation (a practically unused parameter).

You can also select to calculate glare parameters, such as G (glare), Ti (threshold increment) and Lv (veiling luminance): to do that click on the left of the description and a ‘V’ sign will appear.

The keys available are:

· Select Luminaire:  this function allows to enter photometric data manager with which to select the luminaire. Please look at chapter LUMINAIRE/Add Luminaires

· OK: to confirm entry and leave the function. The program then automatically proceeds to create the stretch of road between two consecutive posts which constitutes the calculation area
· Interdistance Calculation: to calculate the interdistance between 2 consecutive poles in the same row.  Selecting the function opens a window where the following function keys are available:

· Add Lum. to add a new luminaire to the list (3 insertions are possible)

· Delete Luminaire to delete a luminaire from the list
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Calculation to calculate the optimum interdistance for each of the selected luminaires. The process repeats itself until the interdistance that corresponds to the most favourable longitudinal uniformity value is found 

· Use Best to select the best solution found and automatically insert the interdistance value in the correct box

· Calculations: for direct access to the calculation functions (CALCULATIONS/Start function)
· Cancel: to leave the function
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Regular/Irregular Roads

This function allows the automatic definition of roads with more than one carriageway, sidewalks and central reservations (grassy areas) with luminaires of different kinds positioned also at different heights

After selecting the function a window opens in which to define the road parameters and luminaire positions.

Functional Buttons 

The window has 3 main functional buttons: OK, to confirm entry and move on to the next phase (N.B.: if entry is not complete the program does not proceed and shows the missing element), Calculations for direct access to the calculation functions (CALCULATIONS/Start function) and Cancel to cancel the operation and return to the Work Area view.

This window shows 3 folders (Tags), General, Roads and Luminaires: the active folder when the function is selected is General.

General

This folder allows the insertion of road parameters initiating from the basic CIE 30 Recommendation setting (Regular Road) with which to create different road and luminaire configurations; the following elements can be set:

· Type of Installation – you can choose between Regular Installation (with data insertion in the General folder), and Irregular Installation (with insertion with the Roads and Luminaires folders).    Mixed management is possible and therefore you can initiate from a regular installation, move to Roads and Luminaires and insert new elements to those already present (when passing from the General/Regular Roads folder to the Roads and/or Luminaires folder the program automatically converts the road type from regular to irregular), or select Irregular Roads and directly access the Roads and Luminaires folders: in this case the windows will be empty

· One Way – defines whether the group of roads (carriageways) is traveled along in one direction or, if deactivated, in two opposite directions

· Carriageway Type – you can choose from the following options:

· Single Carriageway:  in this case the program would create one carriageway and 2 sidewalks at its sides with the dimensions defined in the Carriageway Data section

· Two Symmetrical Carriageways:  the program would create two carriageways of equal width, a central reservation and two sidewalks at the sides with the dimensions defined in the Carriageway Data section

· Two Asymmetrical Carriageways:  the program would create two carriageways of different widths, a central reservation and 2 sidewalks at the sides with the dimensions defined in the Carriageway Data section

· Installation Type – you can choose between the following options that vary according to the type of carriageway selected:

· Single Carriageway

· One row on right

· One row on left

· Two opposite rows

· Two staggered rows

· Symmetrical Carriageways 

· Two opposite rows

· Two staggered rows

· One central row in each carriageway

· Two opposite rows in each carriageway

· Two staggered rows in each carriageway

· Asymmetrical Carriageways

· Two opposite rows

· Two staggered rows

· One central row in each carriageway

· One row – Two rows opposite

· One row – Two rows staggered

· One row – Two rows opposite with double points in the central reservation

· One row – Two rows staggered with double points in the central reservation.

· Carriageway Data – here definition is made of the width of the road element [m] considered (carriageway, central reservation and sidewalks) and of the transversal calculation points of each element as well as the reduced reflection factor table (R Tables: C1, C2, R1, ….) and relative q0 factor equal for each road element (N.B.: in the case of sidewalks and central reservations the program automatically assigns a regular reflection to the surface defining it a pre-set reflection factor)

· Luminaire Data – this section allows you to choose the luminaire to be used in the installation; in the case of regular roads, there is only one.  Please refer to the Add Luminaire function

· Calculation Data – here you can define certain calculation elements such as:

· Number of Longitudinal Calculation Points:  these are the calculation points in longitudinal direction (parallel to the road axis) taken within the area (stretch of road) under examination

· Length of Stretch under Examination (XC): this is the length of the stretch of road under examination should the Auto option be deactivated.  If the Auto option is activated 2 different cases may be presented:

· If the Virtual Row of the Luminaires folder is activated the program considers a stretch of road between 2 successive luminaires (N.B.: if there are two or more rows of luminaires with different interdistances the program considers the row with the greatest interdistance). The program automatically adds to the row a number of luminaires/poles that fit 5 times in the installation height before the area and 12 times after the area in the case of single traffic, 12 times both before and after in the case of two way traffic 

· If the Virtual Row option in the Luminaires folder is deactivated the program considers a stretch of road corresponding to the number of poles defined in the Number of Poles box without adding other elements either before or after the area under examination (N.B.: should there be two or more rows of luminaires with different pole numbers and interdistances, the program considers the row with the greatest total length)

· Installation Data – here you define the data relative to luminaire installation such as: 

· Luminaire-Verge Distance (LC) [m]: the distance between the luminaire upright and the verge on which the pole stands

· Bracket (L) [m]: the projection length of the pole bracket on the horizontal plane

· Luminaire Height (H) [m]: the height at which the luminaires are positioned, taken as the height of the luminous center from the road surface at height 0 m 

· Interdistance (D) [m]: the interdistance between two consecutive poles/luminaires positioned on the same side

· Luminaire Inclination (RY) [°]: the inclination according to which the luminaire is rotated around the axis parallel to the road axis and passing through its own luminous center.  0° inclination is obtained with horizontal luminaire and vertical luminous axis and rotation is positive when the luminaire rotates anti-clockwise for an observer who has the pole supporting the luminaire on his left.  N.B.: this rotation takes place around the intrinsic y axis of the luminaire since, in the default positioning of luminaires in a road, these are rotated 90° around their own vertical axis with respect to the X axis 

· Additional Bracket Rotation (ARZ) [°]: a luminaire positioned by default has the luminaire/bracket rotated by 90°, if positioned on the right with respect to a driver who arrives from the left (please refer to illustration) or 270° if on the right, with respect to the 0 reference taken according to the positive X axis.  The additional rotation (ARZ) is necessary when rotation beyond 90° or 270° is required.  ARZ additional rotation depends also on the traffic direction: if an additional rotation (for example 20°) is applied to a configuration of 2 opposite rows in a single traffic direction there will be a rotation of 90+20° for the right-hand row and of 270+20° for the left-hand row; in the case of two way traffic it will be 90+20° and 270+20°.  

· Lateral Inclination (RX) [°]: this inclination allows you to rotate the luminaire around its own intrinsic x axis, that is around the axis parallel to the lamp and passing through it. 

· Maintenance Coefficient [%]: the maintenance coefficient which is the same for all luminaires takes into account the reduction of the lamp flux in time as well as the dirt factor which causes a further reduction of luminous flow from the luminaire.   
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A dual carriageway is considered by default a two way traffic system: should the dual carriageway be one way the option ‘One Way’ must be selected.  In this case the program considers the traffic direction from left to right. 

Roads

Selection of the ‘Roads’ Tag opens the window in which to define new road elements such as carriageways, sidewalks or central reservations (grassy area between one carriageway and another or between a sidewalk and a carriageway) which can be defined using the Roads Table.


Function Buttons

The window has 3 function buttons, apart from OK, to confirm input and move on to the next phase (N.B.: if input is not complete the program does not continue and shows the missing item), Calculations for direct access to the calculation functions (CALCULATIONS/Start function) 0and Cancel to cancel the operation and return to the work plane screen, which are:
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Insert:  this allows you to insert a new road element which, when no other element is already present, takes on the default values.  If there are already inserted elements, on selecting of one of these, and pressing the Insert button, the program proceeds to insert first the selected element and then a new one with the characteristics of the first 

· Delete: this allows you to delete the element  from the selected table

· Add: this performs the same function as Insert but the new element is added to the already inserted elements. 

Characteristic Parameters

For definition of the various characteristics the following parameters can be defined:

· Stretch Name: the name or reference attributed to the piece of road to be defined

· Lane Width (W) [m]: this is the width of the lane / sidewalk / central reservation

· Transversal Calculation Points: the number of calculation points in transverse direction of the road element under examination

· Lane Height (HC) [m]: the height of the lane with respect to the reference plane at height 0 m; in fact, the program allows you to calculate stretches of road located at different heights from 0 m as, for example, in the case of overhead roads

· Color: this is the color to be attributed to the road element, useful when producing a rendering after the calculations

· Diffuse/Non-Diffuse: here you can define the reflection type of the surfaces under examination choosing between Diffuse (according to Lambert’s Law on regular reflection), for which only the Reflection Factor must be defined (percentage between 0% and 100%: it is advisable never to use a reflection of 100%), and Non-diffuse (not regular but real reflection) for which you must define the Reduced Reflection Factor Table from tables C1, C2, R1 … R4 and the q0 reflection factor.  In the latter case the position of the observer must be defined (x relative to the origin and y relative to the right-hand verge of the carriageway stretch) to allow for calculation of the luminances on the stretch of road under examination; in the case of diffuse reflection the position of the observer is unimportant since the luminance values are independent of his position (all observers see the same luminance values).

Luminaires
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Selection of the ‘Luminaires’ Tag opens the window in which to define the rows of luminaires to associate with the stretch of road under examination.

Function Buttons

The window has 3 function buttons, apart from OK, to confirm input and move on to the next phase (N.B.: if input is not complete the program does not continue and shows the missing item), Calculations for direct access to the calculation functions (CALCULATIONS/Start function) and Cancel to cancel the operation and return to the work plane screen, which are:

· Insert:  this allows you to insert a new row of luminaires which, when no other row is already present, takes on the default values.  If there are already inserted rows, on selecting of one of these, and pressing the Insert button, the program proceeds to insert first the selected element and then a new one with the characteristics of the first

· Delete: this allows you to delete the element  from the selected table

· Add: this performs the same function as Insert but the new element is added to the already inserted elements.


Characteristic Parameters  – Installation Data Section

For the definition of the different characteristics the following parameters can be defined:

· Row Name: this is the name or reference attributed to the row of luminaires to be defined (for example Row A or Row 1 …)

· Position X – Y First Pole [m]:  these are the absolute X and Y coordinates of the first pole in the row

· Luminaire Height (H) [m]: this is the luminaire installation height and corresponds to the distance between the reference plane at 0 m height and the luminous center of the luminaire 
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Interdistance (D) [m]: the interdistance between 2 consecutive luminaires in the same row

· Bracket (L) [m]: the projection length of the pole bracket on the horizontal plane

· Luminaire Inclination (RY) [°]: this is the inclination (rotation) of the luminaire around its own y axis (please refer to Cartesian References and Luminaire Aiming in the Introduction)

· Bracket Rotation (RZ) [°]: the rotation around the vertical axis (z) of the luminaire bracket taking the positive X axis as 0 reference

· Lateral inclination (RX) [°]: the inclination (rotation) of the luminaire around its own x axis (please refer to Cartesian References and Luminaire Aiming in the Introduction)

· Maintenance Coefficient [%]: the maintenance coefficient which is the same for all luminaires in the row takes into account the reduction of the lamp flux in time as well as the dirt factor which causes a further reduction of the luminous flow from the luminaire.

In the Installation Data section the following elements can also be defined:

· Virtual Row: if the option is activated the program prolongs the row of luminaires outside the area under examination to take into account the contribution of all the luminaires; the number of luminaires added is equal to the number of luminaires/poles that fit in 5 times the installation height before the area and 12 after (the direction of the driver is observed) if the traffic is one way, 12 times both before and after if the traffic is two way.  If the option is not activated the program asks for definition of the length of the row

· Draw Poles: the program draws the poles when activated, but this is not required when inserting a number of luminaires mounted on a single pole which has to be defined only once

· Draw Bracket: if activated the program draws the bracket, that is the joining element between pole and luminaire.

Characteristic Parameters – Luminaire Section

In this section you can choose the row luminaire by selecting the Choose Luminaire button; please refer, in this case, to the LUMINAIRES/Add Luminaire function.       

Tunnels

This function allows you to automatically define a lighting installation in a rectilinear road tunnel tract.

The parameters to be defined are:

· Tunnel Type – this is the type of tunnel section which can be selected from one of the available four types (barrel-, rectangular-section, etc.)

· Dimensions – these are the dimensions characterizing the tunnel such as:

· Length: the length of the tract of tunnel [m]

· Height: the height in the central part of the tunnel [m]

· Lane Width: the lane width, all taken as being the same width [m] 

· Number of Lanes: the total number of lanes inside the tunnel

· [image: image9.jpg]Turmel Type Dimersions
Lenghh 000 m
9l Height [0 m
o’ Lane Width oo m
v Nuntanes 2
0 Distiergedettviall o0 m
Disterge RightWall0 o0 m
Cariagemay
@ Oneway R Table a0 Factr
€ TuoWays Ea——
wWals
& Difusive Rflcton Coeicient ~ [30.00 %

€ NonDiffusive

[

R Table a0 Factor

%

Cioion_| et |

Luminaires-

Installaton Type

Qe raw on the right verge. -

Height 700
Incination o0
Rotation o0

Lateal Incination
Interditance

Row Stat

Row Lengh
LeftVerge Distnce
FightVerge Distance

Maintenance Cosf.

Lum. Select.




Distance Verge-L (Left) – R (Right) Wall: this is the distance across the road between the verge and the base of the wall itself [m]; this distance allows the definition of the pavement

· Luminaires – to define the data relative to luminaire type and positioning:

· Height [m]: the height at which the luminaires are positioned, intended as the height of the luminous center from the road surface 

· Installation Type: the type according to which the rows of luminaires are organized which can be chosen from:

· one row on the right verge

· one row on the left verge

· two facing rows

· two quincuncial rows

· one row on median strip

· one row centrally and on the verges

· Inclination [°]: the inclination according to which the luminaire is rotated around the axis parallel to the road which passes through its luminous center. 0° inclination is obtained with horizontal luminaire and vertical luminous axis and rotation is positive when the luminaire rotates in anti-clockwise direction with respect to an observer who has the post bearing the luminaire on his left

· Rotation [°]: the rotation according to which the luminaire is rotated around the vertical axis which passes through its luminous center. 0° rotation corresponds to luminaire with semi-plane C-0° towards the right, as in roads where the default condition considers all luminaires rotated by  –90° with respect to the norm (for example Interiors)

· Lateral Inclination [°]: the inclination according to which the luminaire is rotated around the axis perpendicular to the road which passes through its luminous center. 0° inclination is obtained with horizontal luminaire and vertical luminous axis and rotation is positive when the luminaire rotates in anti-clockwise direction with respect to an observer who has the luminaire in front of him and the post bearing the luminaire behind the latter. 

· Interdistance [m]: the interdistance between two consecutive posts positioned on the same side

· Row Start [m]: the position of the first luminaire in the row  to be set out longitudinally along the X axis

· Row Length [m]: the total length of the row of luminaires intended as the distance between the centerpoints of the first and last luminaires 

· Left Verge Distance [m]: the distance of the vertical axis passing through the luminous center onto the road surface from the left verge of the road.  It is considered positive if measured towards the middle of the road

· Right Verge Distance [m]: the distance from the vertical axis passing through the luminous center onto the road surface from the right verge of the road.  It is considered positive if measured towards the middle of the road 

· Maintenance Coefficient [%]: the maintenance coefficient which is the same for all luminaires.

The luminaire parameter definition section also includes the Lum. Select. (Luminaire Selection) button with which to gain access to the management functions of the photometric database and select the photometry to be used in the project.  Please refer to the chapter LUMINAIRES/Add Luminaire concerning this.

· Carriageway – to define the parameters relative to the carriageway such as:

· 
One Way or Two Way: this allows handling of the plus and minus rotation of the luminaires positioned along the left row of the tunnel.  For example, in the case of positioning asymmetric luminaires counter-flow, i.e. in the opposite direction to that of the traffic, the setting of the luminaires in the 2 cases would be as seen in the figure. 
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R Table: the reduced reflection factor table with which road surface luminances are calculated.  2 different kinds of table, R and C, are available

· q0 Factor: the reflection factor determining the table.

· Walls – to define the parameters relative to the type of wall reflection whether Diffusive Walls (in this case you need define only the Reflection Coefficient) or Non-Diffusive Walls (in this case you must define both the R- C- Table to be applied and the relative q0 value: this solution however leads to an error, and therefore to approximation in the results, due to the fact that the reduced reflection factor tables are only valid when the observer is situated on the carriageway at a distance of 60m from the first calculation point whereas as regards the walls the observer is placed on a vertical plane which is the continuation of the tunnel wall itself  

The active buttons in the window are:

· OK  to confirm entry and leave the function.  The program then automatically proceeds to create the section of tunnel defined

· Calculations for direct access to the calculation functions (CALCULATIONS/Start function)

· Cancel:  to leave the function

Electrical Lines
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This function allows you to calculate the fall in voltage at the ends of three-phase electrical distribution lines of lighting installations with luminaires installed in continuous rows.
Its selection opens the data input window which features 3 sections:

· General Data in which to enter installation data such as:

· Project – here you can insert a project description or reference code

· Voltage [V] – this is the line feed voltage

· Power Factor (cos()  - this is a number from 0 to 1

· Type of Installation – this is a string in which to insert a descriptive note

· In Cables – this allows you to define the type of cables used in the installation; the choice is between Copper and Aluminum 

· Line Start – this allows a choice between ET and CM according to the type of feed (ET = transformer room; CM = switchboard). The choice does not however affect the project

· Lamps – this allows you to choose what type of lamp to use whether Discharge or Incandescent.

The program allows you to define different ramifications each made up of different branches whose management is described below: 

· Ramification Section - in this part a new ramification can be inserted starting from the active point of a branch (a branch is active when it is red – a branch is a single element of a ramification).

To enter a new ramification press Add Ramification and the program automatically adds the first branch of the new ramification, automatically giving it a ramification number in sequence (Ramification Number field) and indicating the origin from which the ramification starts (Origin field).

To move from one ramification to the other use the left-right arrows: with the right arrow the ramification number decreases, with the left it increases, always however by one.

To add a second branch to the ramification please refer to the Branch section.

The program also allows you to delete a ramification: in this case select it with the right-left arrows and then press the Delete Ramification key. 

· Branch Section – this part of the window allows branch data to be entered or modified.  To enter a new branch press Add Branch and the program activates a new branch with preset data such as: 

· Length [m] – this is the length of the distance between 2 consecutive luminaires

· Angle [°] – this is the angle of the branch with respect to 0° reference (0° reference has horizontal direction towards the right)

· Wattage [W] – this is the wattage of the added luminaire lamp 

· Cable Section [mm] – this is the section of the cable that joins two consecutive luminaires or a luminaire and the feed point

In the Voltage [V] Fall box, the program shows the calculated value of the fall in voltage between the selected luminaire and the feed point.

To enter a new branch select Add Branch: the program automatically proceeds to add the new branch according to the preset parameters which may be modified at any time.  To delete a branch just press Delete Branch.

The insertion of each branch is visualized on the drawing plane; the drawing created is in scale with the dimensions of the inserted branches.


Functional Buttons

The window has 4 functional buttons: 

· Cancel to cancel the operation and return to the Work Area

· Calculation to calculate the fall in voltage which is then shown in the Voltage Fall field

· Print to print the list of derivations and branches and the relative falls in voltage, currents and wattages installed

· Confirm to save data and results.
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