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Description 

ElumTools is a Revit add-on that is a powerful photometric calculation tool. But sometimes it's a 
challenge to get the photometric modeling results you expect from your Revit software. This 
class will cover creating lighting families that calculate properly using ElumTools, including 
placement and orientation of photometric webs, general use versus emergency calculations, 
and switching. By using the Luminaire Manager and Photometric Instabase, we will demonstrate 
how to model the correct luminaire in the correct orientation and conditions.  
 

Speaker(s) 

Andrew Leavitt is an electrical designer at Leo A Daly in Minneapolis, Minnesota. He g raduated 
from Tufts University with a degree in mechanical engineering and astrophysics and has had a 
passion for learning ever since. He has worked closely with engineers and architects for his 
entire career and his breadth of knowledge has allowed him to develop strategies for bridging 
the gap between disciplines. He has experience with 2D and 3D design, lighting design, 
rendering, energy modeling, virtual reality, and a litany of programs and add-ons. He considers 
himself strong with computers and takes an interest in learning new software and developing 
new workflows to teach his colleagues

Learning Objectives 

• Learn how to create flexible lighting fixture families that calculate properly with 
ElumTools  

• Learn how to verify lighting fixture families using the Luminaire Manager, including 
placement and orientation of the photometric web  

• Learn how to use data from IES files or the Photometric Instabase in lighting 
calculations  

• Learn how to produce beautiful, accurate lighting calculations with ElumTools 
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1 Introduction 

ElumTools is a lighting calculation add-in for Autodesk Revit that offers point-by-point 
photometric calculations based on the same calculation engine as AGI32. This powerful and 
accurate software uses manufacturer-supplied photometric data, in the form of IES files, in 
combination with 3D geometry from an architectural Revit model to calculate illuminance and 
produce interactive renders. However, despite its roots in AGI32, ElumTools is not as easy to 
use. Because it is a Revit add-in, ElumTools requires some knowledge and experience with 
evaluating and manipulating Revit geometry and families. This course will cover information and 
procedures necessary to create, review, and use Revit lighting fixture families combining 
accurate photometric data with flexible geometry and parameters. 
 
Throughout this process, two of the most valuable resources will be the Autodesk Knowledge 
Network and the ElumTools help documentation. These pages are available at the following 
URLs: 
Autodesk Knowledge Network: https://knowledge.autodesk.com/support/revit-products 
ElumTools Help Documentation: http://www.elumtools.com/docs/2018/Default.htm 
 

2 Lighting Fixture Families 

Revit Lighting Fixture Families are made of a number of separate but interrelated components. 
Not all of these components are necessary for performing a photometric calculation with 
ElumTools, but adding more information and detail improves the accuracy of the Revit model 
and can assist with other calculations. The major components of a Lighting Fixture Family are:  

• Geometry defines the size, shape, and material of the lighting fixture family in the Revit 
model. Family geometry can flex with varying dimensions. The Revit model and 
ElumTools renders reflect family geometry, so improving the quality of the geometry 
improves the accuracy of 3D views and renders. 

• Photometric Web defines the luminous output of the Lighting Fixture Family based on 
an IES file. It is possible to load many photometric webs into a family and use 
parameters to choose the appropriate one. 

• Family Parameters define the overall functionality of the family, including hosting, 
whether the family contains a light source, and even the type of family itself.  

• Type Parameters define information that reflects and governs the properties and 
performance of the Lighting Fixture Family. These can refer to dimensions, materials, 
electrical performance, photometric web, and many other factors. By creating a family 
that flexes with parameters, it is possible to create one Lighting Fixture Family that 
contains geometry and information reflecting many different luminaires.  

• Connector defines the electrical loads and performance that Revit uses for circuiting 
and calculating overall loads and load density. Although it is not necessary to use a 
connector in a Lighting Fixture Family for use with ElumTools, it is best to include a 
connector linked to parameters for accurate electrical modeling in Revit. 

• Type Catalog defines the parameters of different luminaires for ease of use when 
loading a family into a project. Loading a family with a type catalog allows the user to 
select the specific types to load. It is possible to store a large number of different 
luminaire types in a type catalog and only load the desired types into a project, reducing 
clutter and confusion while still taking advantage of the benefits of a fully flexible family.  

 

https://knowledge.autodesk.com/support/revit-products
http://www.elumtools.com/docs/2018/Default.htm
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Refer to Creating Loadable Families in the Autodesk Knowledge Network and About Luminaire 
Families in the ElumTools Help Documentation for more information. 

 

3 ElumTools 

ElumTools offers features to assist with creating lighting fixture families, finding photometric 
data, adjusting calculation parameters, and verifying family accuracy. 

3.1 Luminaire Families 
ElumTools comes with a library of premade Lighting Fixture Families that provide an excellent 
starting point for creating content that works well with both Revit and ElumTools. To access 
these families, click ElumTools ► Luminaires Pulldown ► ElumTools Luminaire Families. 
 

  
ACCESSING THE ELUMTOOLS LUMINAIRE FAMILIES 

 
The geometry in these families reflects a variety of common luminaire types, and some of these 
families have type catalogs to improve the process of loading them into projects. 
 
Despite the quality of these families, it is necessary to review them carefully before using them:  

• The Parameters in the family tend to consist of premade Revit parameters and family 
parameters. In companies that use shared parameters, it will be necessary to replace 
these parameters with corresponding shared parameters. 

• The Connectors are linked to the Apparent Load parameter, but do not accurately reflect 
Voltage. It may be necessary to link certain other parameters as well, such as Load 
Classification and Power Factor, depending on the level of electrical modeling desired.  

• Family Types and Type Catalogs contain generic information for common housing sizes, 
but do not accurately reflect real-world luminaires. When creating a family type for a 
specific luminaire, these values provide a good starting point, but some fine-tuning may 
be required. 

• Although the families appear to contain photometric data, the path and filename in the 
Photmetric Web parameter are blank. After loading these families into a Revit model, the 
ElumTools Luminaire Manager will not show any photometric data. Replace this 
photometric web with data from a placeholder, generic.ies, or, ideally, manufacturer 
photometric data, either in a Nested Photometric Web File or as a Photometric Web 
within the family. See Section 7 for more information on the Light Source within the 
Lighting Fixture Family. 

 
Refer to ElumTools Luminaire Families in the ElumTools Help Documentation for more 
information. 
  

https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2016/ENU/Revit-Customize/files/GUID-81A12807-A549-4722-BD14-FEE16DAA747E-htm.html
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/Luminaire%20Manager%20-%20About%20Luminaire%20Families.htm
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/Luminaire%20Manager%20-%20About%20Luminaire%20Families.htm
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/ElumTools%20Luminaire%20Families.htm


 
 

Page 5 

3.2 Photometric Instabase 
ElumTools provides access to the Photometric Instabase, which is an interactive online 
database allowing users to search for and download photometric data from a large assortment 
of manufacturers. Click ElumTools ► Luminaires ► Photometric Instabase to open a 
browser window to the Photometric Instabase. 
 

 
ACCESSING THE PHOTOMETRIC INSTABASE 

 
Opening the Photometric Instabase will display the Instabase User Guide. This image contains 
step-by-step instructions for using the Photometric Instabase. 
 

 
THE INSTABASE USER GUIDE 
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Use the Photometric Instabase to select one or many luminaires and download the associated 
photometric data in the form of IES files. These files will be an integral part of the Lighting 
Fixture Family. Refer to Photometric Instabase in the ElumTools Help Documentation for a more 
detailed explanation. 

3.3 Luminaire Manager 
The Luminaire Manager provides a comprehensive listing of luminaires in the project, allowing 
users to verify geometry and review photometric data. To access the Luminaire Manager, click 
ElumTools ► Luminaires ► Luminaire Manager. 
 

 
ACCESSING THE LUMINAIRE MANAGER 

 
In the case of Lighting Fixture Families with non-nested light sources, the Luminaire Manager 
allows users to prorate photometry, alter the dimensions of the photometric web, and even 
substitute new photometry. Due to the difference in functionality between families with  nested 
and non-nested light sources, it is necessary to consider the intended use of the family when 
deciding whether to nest the light source. See Section 7 for more detail on when to nest the light 
source and when to host it directly in the family. Refer to the Luminaire Manager section of the 
ElumTools Help Documentation for more thorough instructions. 
 

4 Revit Family Creation 

For a comprehensive tutorial on creating Revit families, refer to Creating Loadable Families in 
the Autodesk Knowledge Network. 

4.1 Lighting Fixture Families 
The general Lighting Fixture Family creation process follows this general outline:  
 

1. Create a new family using the Autodesk or ElumTools lighting f ixture family templates 
2. If necessary, create or alter family geometry 
3. Add shared and family parameters to govern family geometry and data 
4. If necessary, add a connector for accurate circuiting and load modeling 
5. Assign materials to geometry 
6. Add a light source to the family 

 
However, this process is highly adaptable based on the specific needs of the family. For 
instance, a family for use in high-quality renders may require accurate geometry that is not 
flexible. On the other hand, a family with flexible geometry and parameters may not represent 
any specific luminaire accurately in a render, but will allow users to quickly compare a large 
number of luminaires in photometric calculations. 

4.1.1 Hosting 
It is important to consider how and where a luminaire will be mounted when considering 
hosting. Most Lighting Fixture Families will mount directly on or recessed into a surface, 

http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/Photometric%20Instabase.htm
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/Luminaire%20Manager.htm
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2016/ENU/Revit-Customize/files/GUID-81A12807-A549-4722-BD14-FEE16DAA747E-htm.html
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such as a ceiling or wall. These families should be face-based for proper hosting on 
mounting surfaces. Hosting an element to a surface attaches the element to that 
surface, so if the surface moves the element will move with it. In addition, families with 
Void Extrusions can cut hosting surfaces when they are in the same model, physically 
altering them to show luminaire locations. However, these families will not cut elements 
in linked models. 
 
In areas with no ceiling surface that are open to structure, it makes more sense to use a 
work plane-based family. Although the family will not move with any surface, users will 
be able to manually set the height of the luminaire above a work plane, or host it directly 
to a work plane at a given height. 

4.1.2 Flexible Geometry 
The 3D geometry representing the luminaire can be as abstract or as exact as desired, 
but generic geometry representing a rough shape is the most flexible. ElumTools 
luminaire templates contain premade geometry that flexes with family parameters. If 
custom geometry is necessary, use an Autodesk template to create an empty family. 
Create reference planes to constrain geometry and define parameters to flex geometry. 
Refer to About Family Geometry and Constrain Family Geometry in the Autodesk 
Knowledge Network for details and procedures. 

4.1.3 Parameters 
Parameters define and constrain relationships in family geometry and also contain 
identity data and system modeling data. It is possible to create family parameters to 
govern this data, but in order for parameters to appear in tags and schedules they must 
be built-in or shared parameters. When assigning a family type, Revit populates families 
with some built-in parameters, like Manufacturer, Model, and Apparent Load, but does 
not create some other crucial parameters such as Wattage and Load Classification. For 
this reason, if it is necessary to tag or schedule parameters, it is recommended to use 
shared parameters whenever possible. Different firms have different policies regarding 
the use of parameters and shared parameters, so consult with your BIM Manager for 
instructions on how to use parameters in lighting fixture families. Refer to About 
Parameters and Shared Parameters in the Autodesk Knowledge Network for more 
details. 

4.1.4 Connector 
The connector is an element within a family that takes data from parameters and passes 
it to Revit in the form of systems modeling data. In the case of electrical connectors, they 
read data from electrical load parameters like System Type, Voltage, and Apparent 
Load, and allow Revit to use that information in circuiting and calculating loads. The 
connector is a crucial element for accurate modeling of electrical data, but is not 
necessary when only performing photometric calculations. Consider the purpose of the 
family when considering whether to add a connector. Refer to Connectors in the 
Autodesk Knowledge Network for more information. 

4.1.5 Materials 
Materials determine the appearance and performance of family geometry in renders and 
photometric calculations. Autodesk provides a wide-ranging library of materials, and 
ElumTools includes a Material Map tool that allows users to assign reflectance, color, 
and transparency to materials in the Revit model. Although assigning correct materials to 

https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/ENU/Revit-Customize/files/GUID-772026BB-2A3E-4193-A339-75E019AA8DCC-htm.html
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/ENU/Revit-Customize/files/GUID-26CE1E00-72C1-49D6-9295-A59F50BAA0EF-htm.html
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2016/ENU/Revit-Model/files/GUID-AEBA08ED-BDF1-4E59-825A-BF9E4A871CF5-htm.html
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2016/ENU/Revit-Model/files/GUID-AEBA08ED-BDF1-4E59-825A-BF9E4A871CF5-htm.html
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2015/ENU/Revit-Model/files/GUID-E7D12B71-C50D-46D8-886B-8E0C2B285988-htm.html
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2017/ENU/Revit-Model/files/GUID-92B74F31-03EB-4D14-93A1-BD4E4294A629-htm.html
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the lighting fixture family tends to have a minimal effect on photometric calculations, it 
improves the visual quality and accuracy of renders. Refer to Materials in the Autodesk 
Knowledge Network and Materials Mapping in the ElumTools help files for more details. 

4.1.6 Light Source 
The light source contains the actual photometric data that ElumTools uses in 
calculations. Strictly speaking, the light source is all that is necessary for a photometric 
calculation using ElumTools, and a family that is completely empty except for a light 
source will cast light and calculate relatively accurately using ElumTools.  
 
A light source in Revit consists of a shape and distribution. Most of these shapes and 
distributions are approximations used in renders and do not accurately reflect the light 
emitted by a luminaire. Use the Rectangle or Circle for the Emit from Shape option to 
show the light source in renders as a rectangle or circle with dimensions that flex with 
parameters. 

 
DEFINING A LIGHT SOURCE IN REVIT 

 
For Light distribution, select Photometric Web to generate light according to data in an 
IES file, rather than a simple spherical, hemispherical, or conical approximation. This will 
add a Photometric Web File parameter to the Photometrics section of the parameters, 
allowing users to select any IES file and add the data to the family.  

 

5 IES Files 

IES files contain data representing light source geometry and performance in plain text format. 
Lighting manufacturers commonly provide IES files for luminaires that they offer to ensure 
accurate photometric calculations. Autodesk provides sample IES files in a default location, 
typically C:\ProgramData\Autodesk\RVT [YEAR]\IES\, but these files do not represent real-world 
photometry and are only useful as placeholders. Use manufacturer websites or the Photometric 
Instabase to select a luminaire and download the corresponding photometric data.  
 
The geometric and photometric data in an IES file reflects laboratory measurement of the 
performance of a luminaire. Photometric laboratories commonly measure or simulate similar 

https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/ENU/Revit-Customize/files/GUID-384EBBB7-3875-4FD9-830C-03C74D0EEC0E-htm.html
http://www.elumtools.com/docs/2016/Content/Using%20ElumTools/Materials%20Mapping.htm
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luminaires in the same orientation, allowing quick and easy swapping between IES files in 
illuminance calculations. However, that orientation may differ between manufacturers, between 
different products that a manufacturer offers, or even between different configurations within a 
product line. For instance, one manufacturer may measure a rectangular luminaire oriented with 
the long dimension on the X axis, and another manufacturer may measure a similar luminaire 
with the long dimension on the Y axis. Both measurements are valid, but the resulting IES files 
are not directly interchangeable, as they require different positioning. 
 

5.1 Issues with IES Files in Revit 
When using AGI32, photometric webs from IES files exist independent of any other geometry. 
When replacing luminaires measured in one orientation with luminaires measured in a different 
orientation, it may be necessary to rotate the new luminaires into the correct orientation, which 
is a relatively easy process. In Revit, however the existence of 3D family geometry complicates 
this process. Because the photometric web is part of a family with 3D geometry in it, 
photometric webs in a different orientation will be oriented differently relative to the family 
geometry, potentially resulting in a mismatch between the photometric web and the geometry. 
Rotating these photometric webs using dimensions and constraints is inconsistent at best, and 
flexing a family containing a light source can result in the light source separating from the 
geometry. 
 

  
A PHOTOMETRIC WEB SHOWN IN THE CORRECT AND INCORRECT ORIENTATION IN THE LUMINAIRE MANAGER 

 
The Light Source element in Revit is based on a plane that should not be within solid geometry 
in order to display properly in 3D views and renders. For luminaires with a single luminous 
aperture, the correct place to mount the Light Source is at the luminous opening or surface. 
However, for luminaires with more than one luminous aperture, like direct/indirect luminaires, 
placing the photometric web on the downward-facing luminous opening obscures the upward 
component, and vice versa. To represent this type of luminaire properly in Revit, it is necessary 
to split the light source into distinct upward and downward components. Some manufacturers 
provide IES files representing the upward and downward components of direct/indirect 
luminaires, but in other cases it may be necessary to split the IES file using a program like 
Photometric Toolbox. However, the Revit family editor only supports adding one light source to 
a Lighting Fixture Family. 
 
These are problems that arise due to the way Revit manages photometric data within families. 
Therefore, solving this problem requires some Revit magic.
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6 Creating Flexible Lighting Fixture Families – Step By Step 

Begin with flexible geometry 
Create your own: 

   
Create reference planes, add dimensions and constraints, and create an extrusion. In Face Based Families, an optional Void 
Extrusion can cut the hosting face to accommodate the luminaire. 
 
Or use premade geometry from an existing family: 

   
Start with content from ElumTools Luminaire Families, from the Autodesk content library, or from a content pack. Refer to ElumTools 
Luminaire Families in the ElumTools Help Documentation for more information.   

http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/ElumTools%20Luminaire%20Families.htm
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/ElumTools%20Luminaire%20Families.htm


 
 

 

Page 11 

Add parameters and associate them with an Electrical Connector  

   
Enter information regarding luminaire geometry, performance, and manufacturer data. Use shared parameters for information that 
will appear in tags and schedules. 
 
If necessary, add a Reference Plane for mounting the Light Source  

   
This Reference Plane may already exist in the lighting fixture family or template. Offsetting the light source from fixture geometry 
allows for proper rendering of light sources with nonzero depth and solves some visual issues with renders. Note that light sources 
located inside solid geometry will not emit light or render correctly in Revit. ElumTools ignores interactions between family geometry 
and the light source, so light sources located inside solid geometry will still perform correctly in calculations.   
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Remove the Light Source from the Lighting Fixture Family 

   
The Nested Light Source Family will provide photometric data in most cases. Uncheck Light Source in the Family Category and 
Parameters dialog box to remove the Light Source from the family. Section 7 contains information on when to use a nested or non-
nested Light Source. 
 
Insert the Nested Light Source Family 

  
Host the Nested Light Source family to the Light Source Mounting reference plane. This family is the crucial component that passes 
photometric data from IES files to ElumTools for calculations. See Section 7.1 for instructions on creating the Nested Light Source 
family.  
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Align the Nested Light Source to Center Reference Planes 

   
The Nested Light Source rotates about its center, which is also the intersection of the Center (Left/Right) and Center (Front /Back) 
reference planes in the Lighting Fixture Family. Align the center of the Nested Light Source to the intersection of these two  reference 
planes. Do not lock the alignment constraint to maintain the ability to rotate the Nested Light Source.  
 
Add an Angular Dimension constraining the photometric web to a reference plane and assign a parameter to the dimension 

   
This parameter and constraint allow for the rotation of the light source independent of the geometry in the family. Applying this 
constraint to a non-nested Light Source results in inconsistent positioning relative to geometry when flexing parameters. Using the 
Nested Light Source Family in this manner is consistent and reliable.  
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Assign parameters to the dimensions of the Nested Light Source family 

  
Flex the dimensions of the light source with the dimensions of the family. When rotating a rectangular light source, the following 
formulas alter light source dimensions according to the photometric web rotation angle so the light source renders and calculates 
correctly with relation to luminaire geometry: 
Emit from Rectangle Length = if(Photometric Web Rotation Angle = 90°, Width, if(Photometric Web Rotation Angle = 270°, Width,  
Length)) 
Emit from Rectangle Width = if(Photometric Web Rotation Angle = 90°, Length, if(Photometric Web Rotation Angle = 270°, Length, 
Width)) 
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Optional: Flex geometry rather than rotating the Light Source  

   
It is not strictly necessary to rotate the Light Source if there is a mismatch between the orientation of the L ight Source and family 
geometry. Use the Length and Width parameters to flex geometry to match the dimensions of the geometry to the dimensions of t he 
Light Source. When using a family created with this method, swapping between Types with different orientations in family geometry 
will result in luminaires changing orientation in a Revit model, requiring manual adjustment. Altering geometry rather than r otating the 
Light Source is most useful in families with a non-nested Light Source. 
 

 
ElumTools Luminaire Families for rectangular luminaires have Type Catalogs representing both orientations, accommodating 
photometric data regardless of testing configuration. 
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Assign a Family Type Parameter to the Nested Light Source family 

  
This parameter controls the Type of the Nested Light Source Family from within the host Lighting Fixture Family. Select a Type from 
this pulldown to assign the parameters associated with that Type, such as the Photometric Web File, to the Nested Light Source 
family. 
 
Create types with luminaire data and photometric webs 
Create and clearly name a new Type. Input dimensions, performance data, and manufacturer information into parameters and sele ct 
the matching photometric web. This data will appear in schedules and as loads within Revit, so accuracy is importan t. 
 
Create a Type Catalog to manage a large number of Types 
Families with a large number of types can be overwhelming to use, so it may be beneficial to create a Type Catalog. This will  allow 
users to select only the desired types when loading a family into a project, allowing one family to act as a comprehensive library of 
similar luminaires while still remaining easy to use. See Section 8 for instructions on creating and using a Type Catalog.
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7 The Nested Light Source Family 

ElumTools uses information from a photometric web file in photometric calculations, which is 
contained in a Light Source element in Revit. This element is unique to Lighting Fixture families 
and only one can exist in a Lighting Fixture family, controlled with a checkbox in the Family 
Category and Parameters menu. Adding multiple Light Sources and copying a Light Source are 
not possible. Creating size and rotation parameters that flex correctly and consistently is 
difficult, and a family that seems to function in the family editor might not function correctly with 
ElumTools. While it is possible to add multiple photometric web files to a family, it is not possible 
to select from a list of photometric web files within the family editor. 
 
The solution to these problems, and the source of a few others, is creating a Nested Light 
Source family. This family acts as storage for any number of photometric web files and allows 
for easy manipulation with parameters and constraints. Because this family is independent of 
geometry, it is possible to nest it in any family, allowing any lighting fixture family to function and 
calculate properly with ElumTools.  
 
Using a Nested Light Source family is not without drawbacks. In families with non-nested light 
sources, the ElumTools Luminaire Editor provides options for directly manipulating photometry 
to achieve a desired result. However, nesting the light source makes these options unavailable. 
In cases where it is necessary to alter geometry or prorate a luminaire, directly hosting a light 
source within a Lighting Fixture Family will allow more control than the Nested Light Source. 
These are special cases that require the oversight of an experienced lighting designer (see 
Section 7.2). Lighting Fixture Families containing a Nested Light Source are general-purpose 
families suitable for all users to select the correct luminaire and use manufacturer data in 
photometric calculations. 
 
By managing Nested Light Source Families and the associated photometric webs carefully, it is 
possible to maintain a small library of families for use with any template or geometry that allow 
quick and easy access to manufacturer photometric data from within Revit. While it is not 
necessary to use a Nested Light Source Family, it makes photometric calculations using 
ElumTools easier regardless of content quality or user skill level.
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7.1 Creating a Nested Light Source Family 
Create a Lighting Fixture Family and assign Family Parameters 

  
Make sure the family is Work Plane-Based so that it hosts to a reference plane. Uncheck the Always Vertical checkbox so the light 
source can tilt properly. Most importantly, make sure the family has a Light Source for renders and calculations. 
 
Define the Light Source 

 
Select the Light Source and click the Light Source Definition button to define the shape and distribution of the Light Source. Select 
Emit from Shape Rectangle or Circle to create a flexible light source representing luminaire geometry. Select the Photometric Web 
Light distribution to allow use of photometric data in the form of an IES file. See Section 4.1.6 for more details. 
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Add Photometric Data and Types 

   
Open the Family Types dialog and select a Photometric Web file. It is possible to add this file from any location. Loading this file adds 
the photometric data to the family, removing the need to point to an external file or path. Create a new type for each Photometric 
Web file to allow selection of photometric webs using a Family Type parameter in the hosting Lighting Fixture Family.  
 
A Nested Light Source family can contain any number of Photometric Webs. Use this file to nest data for luminaires in different 
configurations, running in emergency mode, or even different models from different manufacturers in a similar form factor.  
 
That’s it! 
It is not necessary to define parameters in the Photometrics category in the Nested Light Source Family. The host Lighting Fixture 
Family controls the geometry of the Nested Light Source Family. Setting values for Initial Color, Initial Intensity, and Light Loss Factor 
is possible by editing the Type Parameters of the Nested Light Source within the host Lighting Fixture Family. 
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Nest the Light Source in a Lighting Fixture Family 

  
Open a Lighting Fixture Family and switch to the Nested Light Source Family window. Use the Load into Project button to insert the 
Nested Light Source into the open Lighting Fixture Family. See Section 6 for details on controlling the orientation, size, and 
photometric web file using parameters within the host Lighting Fixture Family.
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7.2 Shared vs. Non-Shared 
Nested and shared components in families are available for tagging, scheduling, and 
modification as though they were individual elements within a model. Setting the Nested Light 
Source to be a shared family allows modification of photometric data using the ElumTools 
Luminaire Manager.  
 
However, shared families are not without drawbacks: 

• It is not possible to use parameters in the host family to drive parameters in a nested 
shared family. Light source geometry will not reflect luminaire geometry unless the user 
manually sets dimensions. 

• Shared families are included in schedules and counts by default. It is possible to filter 
shared families from schedules. 

• Nesting a shared family in another family makes it impossible to reload a non-shared 
version of the same family. 

• Geometry in the host family will occlude light from a shared Nested Light Source, 
potentially introducing inaccuracy into calculations. 

• The ElumTools Luminaire Manager treats the host family and the shared Nested Light 
Source family as two separate families, one containing geometry and the other 
containing the light source. 

 
Although shared components offer some advantages over non-shared components, non-shared 
components are easier to use and manage, especially in projects with a large number of 
different luminaires. If it is necessary to alter photometric data for a specific luminaire, a non-
nested light source offers similar advantages and encourages responsible practices. 
 

7.3 Using a Non-Nested Light Source 
A standard Lighting Fixture Family with a non-nested Light Source offers the same options for 
altering photometrics using the ElumTools Luminaire Manager that are available using a shared 
Nested Light Source, such as Proration and altering Light Source dimensions. This may seem 
like a disadvantage to using Nested Light Sources, but in practice it prevents irresponsible 
modification of photometric data that could result in calculations that seem correct but are not. If 
it is necessary to alter photometrics in this manner, it is recommended that an experienced user 
create a family specific to that purpose with a non-nested Photometric Web. 
 
To create a Lighting Fixture Family containing a Light Source, follow the instructions from 
Section 6 through Adding a Reference Plane for Mounting the Light Source. With flexible 
geometry, parameters, and a connector in place, use the Family Category and Parameters 
dialog box to confirm that the family contains a Light Source. Define the Light Source by setting 
geometry and selecting a Photometric Web as described in Section 4.1.6. Save this Lighting 
Fixture Family with a distinct name to prevent confusion with more flexible Lighting Fixture 
Families. 
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Use the ElumTools Luminaire Manager to confirm Light Source geometry and orientation. 
Parameters for altering the Light Source definition and geometry are available through the 
Family Types tab. With the light properly defined and verified, place, circuit, tag, and schedule 
lights as normal. 
 

  
DEFINING A NON-NESTED LIGHT SOURCE USING THE ELUMTOOLS LUMINAIRE MANAGER 

 

8 Manage Types with a Type Catalog 

It is possible to use one Lighting Fixture Family to represent hundreds of different luminaires, 
but managing the parameters of that many luminaires and navigating the list of types within the 
project can become overwhelming. Create a Type Catalog governing parameters like 
dimensions, electrical loads, and manufacturer data to allow users to select specific luminaires 
and load them into a project. 
 
A Type Catalog is a comma-delimited plain text file that contains parameter data for a large 
number of types of the same family. The easiest way to create a Type Catalog is to click File  ► 
Export ► Family Types to export data family parameter data as a separate file. Because this 
file is plain text, it is possible to open it in any text editor, but a spreadsheet program like 
Microsoft Excel will make navigating and editing the file much easier. Take care when saving 
the file to make sure that the character separating entries is a comma, because that is the 
format that Revit requires.  
 

 
EDITING A TYPE CATALOG USING EXCEL 
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It is not possible to directly manage Photometric Web Files with Type Catalogs. However, using 
the Nested Photometric Web Family allows indirect control of the Photometric Web File by 
linking the photometric web to the Family Type parameter. Adding this Family Type parameter 
to the Type Catalog allows for full control of luminaire geometry, performance, and photometrics 
with one simple menu. 
 
Loading a family with a Type Catalog into a Revit model using the Insert ► Load from Library 
► Load Family button brings up a dialog box showing types in the catalog. Use column 
headers to sort or filter by parameters. Select Types from the list and press OK to load all 
selected types. It is possible to add more types by using the Load Family button and selecting 
the same family, and it is possible to remove unwanted types by deleting them from the Family 
list in the Project Browser. Using Type Catalogs with Flexible Lighting Fixture Families can turn 
a small library of general-purpose families into a full library of content suitable for photometric 
calculations. 

 
LOADING A FAMILY WITH A TYPE CATALOG INTO A MODEL 

 
See Create a Type Catalog in the Autodesk Knowledge Network for more detail about Type 
Catalogs. 
 

9 Using the Flexible Lighting Fixture Family 

This procedure for creating a Flexible Lighting Fixture Family may seem complicated, but the 
resulting file is designed to be easy to use and understand for Revit users of all levels. 
Managing a large collection of similar luminaires with a Type Catalog allows users to select and 
use specific luminaires, and managing photometric data with a Nested Light Source family 
ensures that the correct photometric data will be associated with a luminaire, and will be in the 
correct position and orientation relative to luminaire geometry. Once both Families and the Type 
Catalog are in place, adding or adjusting luminaires is as easy as nesting another IES file and 
editing a spreadsheet. 
 

• Click Insert ► Load from Library ► Load Family to open the Type Catalog associated 
with the family and select types to load into the project (See Section 8 for more details 
about Type Catalogs). 

• Place, circuit, tag, and schedule instances of Lighting Fixtures as normal. 

https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2016/ENU/Revit-Customize/files/GUID-FFA71D72-D4C5-416D-BF65-1757657C3CE9-htm.html
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• Use the ElumTools Luminaire Manager to verify that the Photometric Web is in the 
correct orientation relative to luminaire geometry. If necessary, change the Photometric 
Web Rotation Angle parameter to rotate the Photometric Web into the correct position. 

• Select Instances of Luminaires in the Instances tab of the Luminaire Manager to review 
photometric data such as Luminaire Lumens, Total Light Loss Factor, and Light Source 
dimensions. Please note that it is not possible to edit these values for a Nested Light 
Source by using the Luminaire Manager. 

o Edit the Lighting Fixture Family, select the Nested Photometric Web, and Edit 
Type to view the Type Properties of the Nested Photometric Web. Use this dialog 
box to set the Light Loss Factor. Although this makes it somewhat cumbersome 
to alter the Light Loss Factor, it is possible to create multiple types using the 
same IES file and different Light Loss Factors. 

o Prorating and altering Light Source geometry are not possible with a Lighting 

Fixture Family containing a Nested Photometric Web. Follow instructions in 
Section 7.3 to use a non-nested Light Source and create a family that allows 
manipulation of photometric data. Whenever possible, use manufacturer 
photometric data to ensure the accuracy of illuminance calculations.  

• Uncheck the Switch On instance parameter in the Electrical – Lighting category to 
remove the selected luminaire(s) from photometric calculations. Only luminaires with this 
parameter checked will appear in calculations. 

• Use the Emergency Luminaire instance parameter in the Electrical – Lighting category to 
set the selected luminaire(s) to appear in Emergency Mode calculations. 

o To perform an Emergency Mode calculation, use the pulldown in the ElumTools 
► Mode group to select Emergency. This mode will only include luminaires with 
the Emergency Luminaire parameter checked. 

o Note that using the Nested Light Source family prevents ElumTools from 
substituting photometric data for the luminaire running in emergency mode. If it is 
necessary to perform emergency mode calculations using separate 
photometrics, add photometric data for the luminaire running in emergency mode 
to the Nested Photometric Web file and select the appropriate type before 
performing calculations. 

• This general-purpose family provides flexibility and ease of use for selecting, placing, 
and performing illuminance calculations with a wide range of luminaires. What this family 
does not provide, however, is fully accurate 3D geometry appropriate for high quality 
renders and VR walkthroughs. Making a family more accurate to a real-world luminaire 
will, by necessity, reduce the overall flexibility of the family. Use the right family for the 
right purpose and remember that it is possible to substitute a different family if 
circumstances require it. 
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10 Links 

Autodesk Knowledge Network: https://knowledge.autodesk.com/support/revit-products 
 
About Family Geometry: https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2018/ENU/Revit-Customize/files/GUID-772026BB-2A3E-
4193-A339-75E019AA8DCC-htm.html 
 
About Parameters: https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2016/ENU/Revit-Model/files/GUID-AEBA08ED-BDF1-4E59-
825A-BF9E4A871CF5-htm.html 
 
Advanced Loadable Family Techniques: https://knowledge.autodesk.com/support/revit-
products/learn-explore/caas/CloudHelp/cloudhelp/2015/ENU/Revit-Customize/files/GUID-
1B99CB5B-7F4A-48D4-9CC9-932BA87E5082-htm.html 
 
Connectors: https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2017/ENU/Revit-Model/files/GUID-92B74F31-03EB-4D14-
93A1-BD4E4294A629-htm.html 
 
Constrain Family Geometry: https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2018/ENU/Revit-Customize/files/GUID-26CE1E00-72C1-
49D6-9295-A59F50BAA0EF-htm.html 
 
Create a Family with Nested and Shared Components: 
https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2015/ENU/Revit-Customize/files/GUID-C869D633-4714-
4A6E-8B0B-F55A1C13C056-htm.html 
 
Create a Type Catalog: https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2016/ENU/Revit-Customize/files/GUID-FFA71D72-D4C5-
416D-BF65-1757657C3CE9-htm.html 
 
Creating Loadable Families: https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2016/ENU/Revit-Customize/files/GUID-81A12807-A549-
4722-BD14-FEE16DAA747E-htm.html 
 
Materials: https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2018/ENU/Revit-Customize/files/GUID-384EBBB7-3875-
4FD9-830C-03C74D0EEC0E-htm.html 
 
Shared Parameters: https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2015/ENU/Revit-Model/files/GUID-E7D12B71-C50D-46D8-
886B-8E0C2B285988-htm.html 
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ElumTools Help Documentation: http://www.elumtools.com/docs/2018/Default.htm 
 
ElumTools Luminaire Families: 
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/ElumTools%20Luminaire%2
0Families.htm 
 
Luminaire Manager: 
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/Luminaire%20Manager.htm 
 
About Luminaire Families: 
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/Luminaire%20Manager%20
-%20About%20Luminaire%20Families.htm 
 
Luminaire Manager - Light Source Tab: 
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/Luminaire%20Manager%20
-%20Light%20Source%20Tab.htm 
 
Photometric Instabase: 
http://www.elumtools.com/docs/2018/Content/Using%20ElumTools/Photometric%20Instabase.h
tm 
 
Materials Mapping: http://www.elumtools.com/docs/2016/Content/Using ElumTools/Materials 
Mapping.htm 
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