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"ElumTools*

The first fully-integrated Add-in lighting software for Autodesk® Revit®

Introduction

The growth of BIM (Building Information Modeling) software is exploding and in many
architectural design and engineering firms, it is almost completely replacing CAD software for
the purposes of architectural and building system design. To date, the industry standard
illumination design software programs lack the ability to easily exchange information with
models in the BIM environment. The reason for this is two-fold; current illumination software
utilizes a complete environment approach to the calculation of illuminance which is burdened by
the large size of the BIM model, and the complexity of exported geometry from BIM is beyond
the needs of practical calculation of workplane or surface illuminance. With today’s illumination
design software not getting the job done, there remains a need to quickly compute basic
illuminance from electric sources within individual environments in a BIM model, and tabulate
the results in a way consistent with the behavior of the BIM software.

Introduce ElumTools

ElumTools is a
calculation Add-in
used to predict the
performance of
electric lighting
systems within the
Autodesk® Revit®
Architecture or MEP
software. With
ElumTools the need
to utilize external
software to compute
illuminance from
light sources placed
in Revit is no longer
necessary.

When ElumTools is installed in Revit, it appears with its own tab on the top menu bar. Selecting
the ElumTools tab reveals the icons for the various ElumTools commands.
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How does ElumTools work?

The entire concept of ElumTools as a Revit Add-in is based around the ability to leverage
content that is already present in the Revit model. Utilizing existing content from Revit allows
the lighting software functionality to be simplified to only those tasks necessary for the accurate
modeling of light.

The accurate calculation of illuminance
on a workplane or surface requires the
following components: surface
geometry, surface reflectance/color,
luminaire locations and luminaire
photometry. ElumTools is able to extract
surface geometry in the form of
“Rooms” or “Spaces” as defined in Revit
Architecture or MEP, or if necessary, the
user can simply select the surfaces to be
included in the calculation using Revit
commands. Surface reflectance and
color can be interpreted from the Revit
“Graphics Shading” property of the
surface and “mapped” to a more suitable
reflectance and/or color if desired.
Luminaire locations already present in
Revit can be consumed by ElumTools
and photometric file associations created
if not already present.

With these elements known, ElumTools has the information required to utilize a radiosity
process to compute the selected geometry and present an interactive visualization depicting the
luminous exitance of all surfaces. However, there is an additional fundamental need to allow the
user to assign calculation points to any surface or workplane to verify illuminance present from
the Revit layout of luminaires. This is easily accomplished using ElumTools Calculation Points
command.

With materials mapped, luminaires defined and calculation points placed, ElumTools calculation
commands enable the computation of the selected geometry.
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Revit defined Rooms or Spaces can be
computed alone or as a group if they
contribute light to one another. The computed
results can then be examined in an interactive
visualization window (a separate window for
each Room or Space). The point-by-point
illuminance results can be seen in the
visualization, as well as directly in the Revit
model views of your choice. Finally, all
statistics are available to Revit’s scheduling
tools for summary and inclusion in the BIM
model.
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Anatomy of a typical workflow

Manage luminaires — This is the process of assigning all of the necessary elements to each
luminaire family within the Revit model that will be used for lighting calculations. Required
inputs include: a valid photometric file in IES format (IES document LM-63), inspection of light
source position and aiming, and correction if necessary, assignment of a light loss factor, and a
validity check on lumens and watts values as retrieved from the manufacturer’s photometric file.

The ElumTools Luminaire Manager provides simple access to the necessary inputs for all
luminaire families. The luminaire list can be shortened to show only luminaire families currently

in use in the Revit model if desired.

4l Luminaire Manager

=@ = ]

Show Nesting  Show Unused Luminaires

Select Photometric File...

Luminire Familis and Types Cu

Name « | count |.... |Photomet
~ Downlight - Recessed Can_LAT 64
&" Incandescent - 120V 52 A zreciies
6" Incandescent - 120V 2EMER... 2 A Zvec3ies
~ Lighting-Strip-Ledalite-Jump_S... 2
1201F10-QE-4%-120Luminaus 2
~ Pendant Light - Linear - 1lamp 51
> [t e
2440mm - 277V 2 21 | A dfies
~ Recessed Direct-Indirect Light .. 1

A 1201f10ge.ieg

Not a photometric source
or no IES file

22°(1Lamp) - 120V 1 A 2215 ades
~ Sconce 4 7
40 watt Halogen 7 X
 TableLamp 4 4
60 watt Incandescent 4 K
« Troffer Light - 2x2 Parabolic 1
Zx2(2 Lamp) - 120V A 2x22t12es
« Troffer Light - 2x2 Parabolic_LAI 48
2x2(2Lamp) - 120V 37 | A 2rled_33001_d45...

rrently selected

Defirition | Description | & | Light Source |

(Mg Size| Source Positoning |LuminousAea|

0.00 ft Show ElumT ools
= 1 2 Brdicmetic Wb
ine+ph...
0.00 ft
Show Revit
A,
Lnesbh Dffset 2 B % Phatometic Web
Line+Ph...
Rectan... Drient 0.00 deg
Tik 0.00] deg
Point+S... Rl 200 ceg
Point+5... Spin 0.00 deg

EEEEER ¢HOH L O

Rectan...

Rectan...

CE =)0

ElumTools™ Add-in lighting software for Autodesk® Revit®
Rev: May 8, 2013

Lighting Analysts———~—

llumination engineering saftware

" 10440 Bradford Road, Unit A Littleton, Colorado B0127 USA
infoRagi3z.eom www.agi3zcom 13039728852 £303972.8851



Page 4

Map materials — ElumTools has access to the “Graphics Shading” color in Revit for all
materials in the model. This provides a starting point for the calculation of surface reflectance
from the RGB color.* If the Revit graphics color is not an accurate color from which to calculate
reflectance, it is necessary to map that surface to a different and more appropriate color, and
hence, a more suitable reflectance. Glass and other translucent or transparent materials must also
be mapped to the appropriate surface type in ElumTools for accurate lighting calculations.

The Materials Mapping feature in ElumTools is very easy to use. All Revit materials are listed
on the left side of the dialog and ElumTools materials on the right. The drop down selection in
the center allows individual materials to be mapped from Revit to ElumTools and visa-versa, or
ignored entirely. Additional pull-down menus allow the selection of color, reflectance, surface
transparency and more (Advanced Properties button).

atl Material Map LI_I—]EI i
Fraject File: Advanced Sample Project — TT-2012R5.rvt v] D Advanced Properties

»

Set reflectance/color

ElumTool

InUse -

Revit Material Properties aterial Properties

Graphics

Transparency Reflectance Transmittance

In
Lse Material Name

Link |Surface Type Caolor
L3 =

~ InUse: True (60)

V| Acrylic - Ledalite - Prismatic 0.95 . Opague 0.91 0.00
. Opague

. Opague

V| Acrylic - Ledalite - Smooth 0.95 0.91 0.00

| Air Barrier - Air Infilration Barrier

=3
=3
= 0.50 0,00
=3

¥ Carpet (1) - : W opague 0.50 0,00
¥ Ceramic - Tan - n.oo I Nore e - 0.29 0.00
= Unidirectional
7 chome B ooV -
¥ Concrete - CastIn Situ 0.00 = . Opague 0.75 0.00
¥| Concrete - Cast-in-Place Concrete 0.00 = . Opagu 0.71 0.00
¥ | Concrete -Precast Conarete - 35 0.00 = . Opag 0.74 0.00
| Default 0.00 = - 0.50 0.00
| Default Roof 0.60 0.00
Set surface type
| Default wal - 0.50 0.00
| Door - Frame - 0.35 0.00
¥ Door - Panel 0.00 =p [ Opague 0.64 0,00
| Fabric - Mesh - 0.60 =p [l Opague - 0.45 0.00
V| Glass - pso | 37 Transparent 0,00 0,79
¥ Glass - Clear Light 0.51 = [7] Transparent - 0.00 0.51|w
@

*As of the release of Revit 2014, the Revit Application Programmers Interface (API) provided by Autodesk does
not provide access to the materials “Render Appearance” information. This may change in a future release
providing more accurate material color and reducing the need to map some materials.
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Assign calculation areas —
ElumTools makes it easy to
assign a grid of calculation
points to your choice of
surfaces and/or work planes in
the Revit environment. Simply
select the Calculation Points
command followed by the
Room or Space of interest to
place points on a work plane or
floor. Or, drop an instance of
the points family on selected
surfaces as required (shown).
The points will automatically

attach only to the Revit surface.

Openings such as windows or
doors would not be included
and could be covered with
another instance of the point
family if necessary.

Calculation points can be

Page 5

placed on any surface as a family

Calculate Room or Space — Rooms and Spaces are spatial placeholders created by Revit
Architecture and MEP. If the Revit model does not have Room or Space designations, it is only a

matter of a few clicks to add them.

ElumTools allows the
calculation of either
Rooms or Spaces using a
single or multiple
selection technique.
When selecting multiple
Rooms or Spaces,
ElumTools allows
multiple calculations to
be performed
simultaneously. If
separate environments
may exchange light with
one another, they can be
computed in a single
execution.
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Calculate Other Geometry — Occasionally it is necessary to select all the elements to be
included in a calculation independently of Revit Rooms or Spaces. ElumTools provides the
capability to select all elements to be considered manually using Revit commands and compute
the propagation of light within this subset.

Interactive visualization — ElumTools provides a fully interactive visualization in a pop-up
window as a by-product of every calculation. This rendering is designed to allow validation of
lighting results (are all my luminaires included?) and a verification of the behavior of light and
surface (scalloping from downlights on an adjacent wall). The visualizations are fully navigable
and additional evaluation tools are available such as scaled pseudo color analysis, radiosity mesh
and visibility of calculation points.

View point-by-point results in Revit — The illuminance values at all calculation points placed
in the Revit model can be seen directly in Revit. The appearance of the value color can be
changed using Revit’s Analysis Visualization Framework (AVF) to scale the gradient of
illuminance values for improved readability.
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Schedule — All illuminance statistics computed by ElumTools are available to be summarized
with Revit’s schedule feature.

Luminaire Schedule
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Count Famity and Type i Total Light Loss Factor | Wattage : Lamp Count ; Lamp Lumens | Luminaire Lumens ;| Efficiency ; Efficacy Rating (LER) |
24 Downlight - Recessed Can_LAl 8" Incandescent - 120V 1.00 {80 W 1 2656 Im | 048] 23 |
28 | Troffer Light - 2x2 Parabolic_LAL 2%2(2 Lamp) - 120V 0.88  40W 1 23211m 074 44|

Sampling Points Schedule
Name Metric Avg : Min IMax Avg f KMin Max / Kin

Room 7 Workplane llluminance 43.0 2.4 115.0 5.7 143

Room & Workplane lluminance 228 27 40.7 2.4 151

Room 12 Workplane lluminance 253 10.2 391 25 38

Room 15 Wall lluminance 254 1.3 6.4 228 43.4

Room 19 Workplane lluminance 539 16.7 g83.4 3.2 5.0

Room 35 Workplane lluminance 264 107 43 4 26 4.0
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Emergency lighting calculations

ElumTools supports separate emergency lighting calculations by simply switching the program
into “Emergency Mode”. All Rooms and Spaces can be recalculated for only the emergency
lighting component. Luminaires can be designated for emergency use by instance parameter with
output dimmed if necessary, or the luminaire family type can be assigned emergency parameters
in Luminaire Manager.
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Home Inset Annotate Analyze  Architect Collaborate View Manage ElumTools = Modify | Lighting Fixtures o
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ElumTools
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calculations. Some will
prefer using instance
parameters; other will find
using designated emergency
types to be more efficient.
Regardless, it is easy to
switch back and forth
between Emergency and
General Use with a click on
the button on the ribbon.
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Switch ID
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[-]x/=]
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The ElumTools calculation
viewer shows an emergency
mode calculation in the
capture. Switching back to
General Use will enable all
luminaires and statistics are
tracked separately.
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Only 1 luminaire is ON

Layout Assistant

ElumTools can compute luminaire quantity to meet a specific light level (on the floor or
workplane) for any Revit Room or Space using the Layout Assistant. This very handy command
in ElumTools will provide a series of estimates and possible luminaire layouts for you to
examine and manipulate. Select the layout of choice, compute the actual point-by-point results,
AND export the luminaire positions back into Revit. It is a tremendous time saver.
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The following steps show the basic Layout Assistant workflow.
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ElumTools is exceedingly simple & efficient

The concept of computing the lighting results directly within the Revit environment using a
Space by Space (or Room by Room) methodology fosters a fast and efficient workflow removing
the long calculation times associated with the whole environment approach of external software.
Designers can utilize the software as a design tool on an iterative basis as needed. Point-by-point
results provide validation of required lighting criteria and interactive draft visualizations yield an
understanding of the lighting system only possible with radiosity rendering.

Unlike many of today’s all-encompassing lighting simulation programs, The ElumTools software
is exceptionally intuitive, streamlined and approachable. By design, the software can be
productive for any Revit user with basic lighting knowledge and very little if any training is
required.

Download a Trial version and take advantage of our learning videos at www.elumtools.com.

Autodesk and Revit are registered trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in
the USA and/or other countries.
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