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"ElumTools*

ElumTools is a fully-integrated lighting calculation Add-in for Autodesk® Revit®
authored by Lighting Analysts, Inc.

PRELUDE

Thegrowthof BIM (Building Information Modeling) software isxploding and inmany architectural design

and engineeringrms, it is almost completely replacing CAD software for the purposes of architectural and
building system design. To date, the industry stechdiaimination design software prograrask the ability to
easily exchange information withodels inthe BIM environmentThe reason for this is twinld; current
illumination software utilizes a complete environment approach to the calculation ahdionce which is

burdened by th&argesize of the BIM model, anthe complexity of exported geometry from BIM is beyond the
needs of practical calculation of workplane or s
not getting the job dwe, thereexists a distincheed to quickly compute basic illuminande or lux) from

electricand daylightsources within individuagénvironmentsn a BIM mode] and tabulate the results in a way
consistent with the behavior of the BIM software.

INTRODUCING ELUMTOOLS

ElumToolsis a calculation Addn ER A
used to predict the performanceo = =~ .~ ©
electric lighting systemand Lt g
daylightfor anyenvironment
existingwithin an Autodesi

Revit® project With ElumTools the g 2040+ 4
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compute illuminance from light o St
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WhenElumToolsis installed in Revit, it appears with its own tab on the top menu bar. Sele
theElumToolstab reveals the iew for the varioug&lumToolscommands.
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How poeEs ELUMTOOLS WORK?

The entire concept dlumToolsas a Reit Add-in is basedaround the ability to leveragmntent that is already
present in the Revit model. Utilizirexistingcontent from Revit allows thlighting software functionality to be
simplified to only those tasknecessary for the accurate modeling of light.

Theaccurate calculation of illuminance on a workplane ol
surface requires the following componersigrface
geometry, surface reflectaricelor, luminaire locations and
luminaire photometryElumToolsis able to extract surface
geometryfrom Revit usingi Ro ® @ S p a,c efsAr e .
AFi |l l edaRdgevaeaaofiby Viewo

Surface reflectance and color can be interpreted from the
Revit iGraphics Shadirgpropertyof the surface and

A ma p p eadhdre suitable reflectance dondcoloras
necessargn a materialbasi, or by ent ir
as Ceilings, Walls and Floors.

Luminairefamiliesalready present in Rewdrerecognized
by ElumTools and photometric file associatioaseeasily
created if not already present.

The final step prior to computation is the assignment of calculation points to any surface or workplane to veri
illuminance present from the Revit layout of luminaires. This is easily accomplisheddhsmgools
Calculation Points commands.

With theseelements knowrElumToolshas the information required to utilidlee radiosity process to compute
the selectegieometrypresent an interactive visualizatidapicting the lumianceof all surfacesand show the
illuminance on the selected calculationmdocations.

Revit definedboundary representations e
(Rooms SpacesRegions Areas Views) can | g Besogdes cose o i 0
be computed alone or as a group if they
contribute light to one another. The comput
resultsarepresentedn an interactive
visualization window. The poirty-point
illuminance results can be seen in the
visualization as well as directly in the Revit
modelViewsor Sheet®f choice.All statistics
are available to Re:

summary and incision in the BIM model.
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ANATOMY OF A TYPICAL WORKFLOW
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Manage luminaires
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This is the process ehlidatingeach luminaire family within # Revit model that will be used for lighting
calculationsAll families mustinclude:a photometric web source type, assignmeiat wdlid photometric file in
IES format (ES documentM-63), entryof a light loss factoif other than 1 (initial conditionspnd a validity

check on lumensvattsand photometric source positioning.
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The ElumToolsLuminaire
Manager provides simple
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access to most necessary
inputs for your luminaire
families. The luminaire list
can be shortened to show
only luminaire families
currently in use in the Revit
model if desired, and all
luminaire instances can be
seen fronthe Instances tab.

Map materials
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In order to perform accurate calculations for the propagation of light within an interior environment it is
extremely important to correctly consider the reflectance of the primary surfaces such as ceiling, walls and
floors. Transparency is also required to correctly consider light passing thnbergbr orexterior glass for
accuratedaylightand electric lightalculationsElumTools provideshe Material Mapping command to cross
reference Revit material properti@#h ElumTools material properties to ensure surface reflectances and
transparencies are set correctly.
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Thedetailedapproach is to map all surface properties by matéias is done by setting the dialog in the
AVi ew Pr oj ect ElvhaTootshas acdess to thi@mphesShading colorin Revit for all
materials in the modeThis provides a starting point for the calculation of surface reflectancethe RGB
color.* If the Revit graphics color is not an accurate color from which to calafiéetance, its necessary to
map that surface to a different and more appropriate ,cabor hence, a more suitable reflectatiassand
other translucent or transparent materials must also be mapped to the appropriate surfaédutlypeooisfor
accuratedaylighting calculations.

ElumTools also provides the ability to override the materials mapping process and assign reflectances to Re\
Categories. This can collectively assign a mgefle
Category overrides you can easily simplify the task of verifying your surface reflect@ftsssit is useful to

assign some material properties using the detailed method and others using categories.

= Material Map B % 2 Material Map B ®

© View Project Materials (Advanced Sampie Project - Dave_categones-2015m -] (3> advanced Properies | *) View Project Mateials [Advanced Sample Proect - Dave_categones- 20151 - l))Advanced Propetties

© View Category Ovenides (2]
I Set reflectance/color I 3 —— ‘\I View by category override I :

Revit Material Properties Link ElumTools Wb terial Properties Revit Categories ElumTools Material Properties

) View Category Overides (2

View by Material

In
Use

Cate.
+ | Material Name

~ InUse: True (54)

rrrrrrrrr Link |Surface Type col Refectance Cotegory | category Name S Surface Type Color Reflectznce | Transmitt
=]
v Category Type: Common (6)
V] | Acoustic Ceiling Tile 24 x 24 000 | By opaque 0.80 0.00 ¥ Ceiings ) Opaque 0.80° 0.00
9] Acryic -Ledalite - Prismatic 095 = D Opaque 0.1 0.00 iTools Dayight Transiton Glass [ Transparent 0.00 0.6
¥| | Acryiic -Ledalite - Smooth 095 = [y Opaque 0.81 0.00 Elumigols Interior Giass o 2] Transparent 0.0 0.62
ir Barrier - Air Infiltration Barrier WA = D Opaque 0.50 0.00 v 4 ' m
[ | -
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07 000 0.8 0.00

- -

000 = B Opaque 0.29 0.00 wals

0.00 Opaque 0.07 0.00 © Ele ol

075 0.00 Air Termingls Model M) Cpague 0.50 0.00

0.00 = [ Opaque
0.00 = [y opaque
0.00 = [ Opaque

Areas 0.50 0.00

01 0.0 Ceilings and floors have =

Cable Tray Fittings

0.50 0.00
0.74 0.00

overrides in effect

0.50 0.00

|

0.00 = [y opaque
| Defauit Light Source 0.75 = [ Opaque

0.50 0.00
093 0.00

0.50 0.00
| Defauit Roof 0.00 = [y opaque

Save Load [ cencel_| ()

Viode! Opaque
0.60 0.00 L=
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Assign calculation areas

ElumToolsmakes it easy to assign a grid of calculation points to your choice of syMarkplanesRegions

or Areasin the Revit environment. Simply select the Calculation Points command followed by the Revit
boundary representation of interest to place painta work plane or surfagghis can be done in reverse as

well). ElumTools can place points in Revit Rooms, Spaces, Areas and Filled Regions, as well as on Lines. Tt
command will drop an instance of the ElumTools calculation points family within kbetese boundary as

required. The points will automatically be limited to the Revit boundary. Openings such as windows, doors or
holes (Regions) would not be included and could be covered with another instance of the point family if
necessary.

ElumTools des more than just calculate illuminance (incident light in fc or lux). You can alternatively compute
diffuse luminancewhich is reflected light in cd/fmand is morendicative ofwhat we actually observe.

Luminous Exitance can also be selectelich is smilar to diffuse luminanceut differs in units.Daylight

Factor (for overcast skies) and Unified Glare Rating (UGR) are also available.

ElumToos Aid lyhting software for Aut@dReski® by Lighting Analysts, Inc. www.elumtools.com
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Exterior
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Calculate selected boundary

Rooms SpacesAreas and Filled Regionseated by Reviareused aspatialboundaries by ElumTool$f the

Revit model does natontainthese boundargiesignations, it igenerallyonly a matter of a few clicks to add
them.For exterior site analysig will be convenient to use Filled Regions to constragdhlculation points as
desired. It is easy to mask areas by creating holes within the region boundary. This technique may also be us
in interiors.
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ElumToolscalculaesboundariesising a single or
multiple selection technique. When selecting multipl
boundariesElumToolsallows multiple calculations to
be performed simultaneouslyet in separate windows
If environments may exchange light withecamother,
they can be computeaba singlesolution including all
boundariesThe example shown heresslecting
multiple Rooms to be computed individually.

ElumTodls  Add ldyhting software for Autédreski® by Lighting Analysts, Inc. www.elumtools.com
RevFeb.720T7



Pager

Calculate by Revit view

ElumTools can also compute only the entities that are visible in a seBiatadw or set of3D views. This

simplifies complex calculations by allowing certain geomedl@nents to be hiddeandnot considered in the
calculations. TIs also facilitates the consideration of exterior geometry such as shades, light shelves and othe
structures in the computation of daylight illuminance. ElumTools can automatically creaier iahd exterior

views which can be user customized, and then combined at the time of calculation. Any number of 3D views
can be combined into a calculation set and computed using the Calculate Multiple Views command.
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Interactive visualization

ElumToolsprovides a fully interactive visualization in a pap window as a byroduct of every calculation.
This rendering is designed to alloxalidationof lighting resultgare all my luminaires included@pda
verification of the behavioof light and sirface écalloping from downlights on an adjacent wall). The
visualizations are fully navigabknd can beeopenedvhen necessary using the Rendering Mandgghting
designers will appreciate the valuablaluation tools available such as scaledudecolor analysis radiosity
mesh calculationpoints visibility and the ability to visualize direct and reflected light separately.
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View point-by-point results in Revit

Thecalculatedvaluesfor selected metrics (illuminance, luminance, etan be seen directly in Revit. The
appearance of the value color can be changed wusi
thegradient of values for improved readability.
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