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Learning Objectives
e Learn about the improved quality possible with provided advanced materials.
¢ Discover the difference between legacy and advanced materials.
e Discover the new parameters and what they do.
e Learn how to manage and share material libraries within a design firm.
Description

Clients and stakeholders increasingly expect compelling and realistic imagery. Thankfully, the
tools to achieve these results are getting easier to use. Come to this session to learn how to
capitalize on Revit software’s advanced materials and new realistic mode, and Enscape’s real-
time rendering engine to develop stunning still images, lively on-screen presentations, and
immersive virtual reality (VR) experiences. This session will cover topics ranging from creating
custom materials to managing shared libraries and more.

Speaker(s)

Daniel John Stine AIA, CSI, CDT, is a Wicsonsin registered architect with over twenty years of
experience. He is the Director of Design Technology at Lake Flato Architects.

Dan has presented internationally on BIM in the USA, Canada, Ireland, Denmark, Scotland, Slovenia,
Australia and Singapore; including, Autodesk University, RTC/BILT, Midwest University, AUGI CAD
Camp, NVIDIA GPU Technology Conference (2018), Lightfair (2018), and AIA-MN Convention (2016,
2017, 2018, 2019). By invitation, he spent a week at Autodesk’s largest R&D facility located in Shanghai,
China in 2016.

Dan is a member of Autodesk Expert Elite, the American Institute of Architects (AIA), Construction
Specifications Institute (CSl), and Autodesk Developer Network (ADN), and is a Construction Document
Technician (issued by CSI). He has presented live webinars for ElumTools, ArchVision, Revizto and
NVIDIA.

Committed to furthering the design profession, Dan teaches graduate architecture students at North
Dakota State University (NDSU). Sharing his passion for architectural visualization, Dan also writes blog
posts for Enscape: https://enscape3d.com/blog/.

Dan writes about design on his blog, BIM Chapters, and in his textbooks published by SDC Publications.

He has written six textbooks on Autodesk Revit and two on AutoCAD. One of his books is the #1 Revit
book in North America, within the academic market.
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Since Revit 2019, Revit supports new PBR shaders, which Autodesk calls Advanced
Materials. There are a few dozen created as "formal materials" in the provided materials library,
which means there is identity data, graphics data (i.e. shaded color and fill patterns) and an
appearance asset. The latter being the main ingredient for a material to be considered
"advanced". In this session we will look at several of the ones provided with Revit and a few
custom options.

Revit 2021 includes a newly retooled realistic view. This mode looks better than before and,
more importantly, is significantly more robust. When this mode is paired with an uncropped
perspective view, there are some nice new ways to navigated within the view in 2021 as well.
Finally, this session will also cover, in this context, how Revit is taking more advantage of the
GPU for graphics processing... something we have been requesting for a while now!

This session will use Enscape, a Revit add-in, to show off a lot of the material tricks disussed in
this session. A real-time rendering tool with live sync technology that nearly instantly updates
when developing your design in Revit. It is a popular tool, that pairs nicely with Revit, given its
ease of use, reasonable cost, and how fast it is. | have personally been a fan for a few years
now, and even write many of the blog posts on their website and teach Escape to graduate
architecture students at North Dakota State University (NDSU). FYI: Enscape is free for
students!
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Improved Quality Examples

To start off, lets have some fun and look at the results that are possible when working in Revit,
leveraging materials more fully, and using Enscape’s real-time rendering engine. The that that
might surprise you the most is that all of these images are 100% from Revit, rendered via
Enscape (which is an add-in to Revit), and have absolutely ZERO post-processing. In case you
don’t know that post-processing is... it involves editing the rendered image to add people, adjust
color, replace the sky and such. Again, these images have none of that. All the entourage and
furniture is within the Revit model, which includes Enscape provided assets and ArchVision’s
RPC content placed within Revit and rendered in Enscape.

| created all of these images... but | will be the first to admit there are way better examples to
see if you head over to the Enscape galley, at https://enscape3d.com/showcase/. Not all of the
examples there are from Revit, as Enscape also supports SketchUp, Rhino, ArchiCAD, and
VecxtorWorks. But the rendering engine is the same so the same results is nearly possible in
any supported design platform.

Note: The assumption is that this handout will not likely need to be printed, so | am going to
maximize the images on each sheet to highlight the detail and quality.

COMMERCIAL PROJECT EXAMPLE
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Revit 2021 Improved Realistic Views
Revit 2021 offers a totally new experience in terms of performance and quality. It's not Enscape,
but it does provide a much-improved experience within Revit proper.

There are even moments of “oh, wow” within this new realistic view... notice the quality of the
metal chair base in the following image.

i 30} [Hledi P @ DViewt x ) -

REVIT’S NEW REALITIC VIEW IN 2021

Revit is begining to take advantage of the computer’s graphics card (GPU). Even in Hidden Line
mode, in this case with anti-aliasing, ambient shadows, and shadows turned on, we can see
nearly 5 GB of GPU memory in use and a GPU Load of 64% as | was making some
adjustments to the view! Considering this, plus Enscape being GPU memory hungery on larger
projects, architects need graphics cards with a lot of GPU memory; for the intermediate to
power user | recommend the NVIDIA Quadro RTX 5000, which has 16 GB of memory... the
consumer cards (GeForce) typically only have 8 GB.
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Legacy versus advanced materials

In Revit 2019, a new material concept was added to what is now referred to as Legacy
Materials... that being Advanced Materials. The legacy materials are still fine to use, even if the
name suiggests otherwise, and in some cases produce better results. Looks look at the two
options; which fundamentally is three options; Generic, physically based and advanced. FYI:
Generic was the original, and only, material option in Revit, with the physically-based coming
out several years ago (with the old NVIDIA mental ray rendering engine | think).

Legacy Materials
The following chart shows the range of settings aviable for the legacy materials. Notice that
“generic” has the most options/flexibility for a single legasy material.

Appearance Relief Finish  Self
Types Information Tint Pattern Cutouts Bump Bumps Illumination Reflectivity Transparency Weathering

Ceramic
Concrete
Generic
Glazing
Masonry
Metal
Mirror
Plastic
Solid Glass
Stone
Wall paint
Water
Wood

X X X X X X X X X X xX X X
X OX X X X X X X X X X xX Xx

X

LEGACY MATERIAL SETTINGS MATRIX

Ceramic specific options: Generic specific options:
Finish Glossy Highlights Metallic
Semi- Non-metallic
gloss
Satin Glazing specific options:
Unfinished Color Clear
Green
Used for Furniture Gray
Flooring Blue
Blue
Concrete specific options: Green
Sealant None Bronze
Epoxy Custom
Acrylic
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Masonry specific options: Eggshell
Finish  Glossy Platinum
Matte Pearl
Unfinished Semi-
gloss
Metal specific options: Gloss
Metal Aluminum
Anodized icati
Aluminam Application ;;)ljlser:
Chrome Spray
Copper
Brass Wall Paint specific options:
Bronze Finish Flat/Matte
Stainless Steel Eggshell
Zinc Platinum
Plastic specific options: gg;ril_
Type Plastic (Solid) gloss
Plastic Gloss

(Translucent)

Application Roller
Brush
Spray

Finish Polished
Glossy
Matte

Water specific options:
Type Swimming Pool
Generic Reflecting Pool

Solid Glass specific options:
Color Clear

green Generic Stream/River
ray Generic Pond/Lake
Blue G ic Sea/O
Blue eneric Sea/Ocean
Green Wood specific options:
Bronze .
Finish Glossy
Custom Semi-
loss
Stone specific options: gatin
Finish Polished -
Unfinished
Glossy
Mat.te. Used for Furniture
Unfinished .
Flooring

Wall Paint specific options:
Finish Flat/Matte
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Advanced Materials
Now lets look at the new advanced materials and learn what is differenct about them.

Revit Advanced Materials - Base Material Templates

The new Revit advanced materials are based on PBR shaders, which is what modern
rendering/gaming engines utilize. Understanding all the related options in Revit can be a bit
challenging, as there is no easy way to switch between appearance assets in Revit.

In this section | will share a fundamental tip in understanding this newer option in Revit. It has to
do with the provided "base material" templates...

Asset Browser N ? X

Search Q

Appearance Library: Miscellaneous: Base Materials is -

Document Assets
ﬁ Favorites
»[ ] Autodesk Physical Assets L}
vE]Appearance Library 8
T Ceiling
» Ml Ceramic
» Tl Concrete
Tl Default
» "l Fabric
& Finish
[ Flooring
» M Glass
l'. Liquid o
» T Masonry
» Tl Metal
M Metallic Paint
T Mirror
» M Miscellaneous
T Base Materials
& Carbon Fiber
Tl Emissive
& Foam
f® Gemstone
T Ground Plane
s Rikhar

g -

Asset Name Aspect Type Category

Base Material - Glazing Appe... Glazing Miscellaneous: Base Materials

Base Material - Layered Appe... Layered Miscellaneous: Base Materials

Base Material - Metal Appe... Metal Miscellaneous: Base Materials

Base Material - Opaque Appe... Opaque Miscellaneous: Base Materials

Base Material - Transparent Appe... Transparent Miscellaneous: Base Materials

REVIT ADVANCED BASE MATERIALS

In the image above, notice the five Base Materials which are all based on the newer advanced
materials. These are the five fundamental shaders Revit provides and are collectively called
"advanced materials"

All of the provided advanced materials, such as carpet, brick, metal, etc., are all based on one
of these five shader types. If you want to create a custom PBR material, you can duplicate an
existing material (and its appearance asset type) and modify it. Or. you can create a new
material from scratch using the + icon at the bottom of the Material Browser dialog, and then

use the "replace asset" icon on the Appearance tab, and select one of the options shown
above.

Below are the default settings when using one of the base materials. For fun, | also rendered
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each in both Enscape and Revit; the latter is the smaller image. They can all be modified
significantly to look much much better. As we will see shortly.

Glazing

Glazing is different than glass, as it is optimized for architectural renderings and does not refract
light and is considered as a single plane without thickness so the light and schaodes created.
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Learn more via this Autodesk help topic:
http://help.autodesk.com/view/ARENDERING/ENU/?quid=GUID-B9907264-2182-4609-81BD-
B464EEE316DF
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Layered

Layered material is used to reproduce materials that have a bottom specular surface plus a top
clear coat. Examples are car paint, metallic pait, and carbon fiver panels.
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Learn more via this Autodesk help topic:
http://help.autodesk.com/view/ARENDERING/ENU/?quid=GUID-97CC0DD3-35A8-4D8F-80A0-

B1C4AD54D2B0
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Metal
Metal materials reflect all the light that is not absorbed. No light is reflected as diffuse light.
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Learn more via this Autodesk help topic:
http://help.autodesk.com/view/ARENDERING/ENU/?quid=GUID-BOF49D7F-76F7-442E-BD9B-

F32F69420204
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Opaque

Opaque material refers to common materials that are neither metallic (strong reflections) nor
transparent (refractive). For example, Plastic, wood, stone, and ceramic.
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Learn more via this Autodesk help topic:
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Transparent

Transparent material is used for all materials where most of the light go through the material
(refracted) without any scattering, but with some degree color absorption.

Typical examples are glass, water, acrylic, quartz, diamond, ruby, and emerald.
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Learn more via this Autodesk help topic:
http://help.autodesk.com/view/ARENDERING/ENU/?gquid=GUID-50A91891-EC13-4A50-9D9F-

95E532904FC7
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Revit Advanced Materials — Examples Installed with Revit
In this section | highlight a few of these new materials, mainly using Enscape.

55 55 30 35 0
[
[ |

Before getting into whats cool about the advanced materials, | want to share a comparison
between rendering within Revit and using Enscape.

The image above is from Enscape and took about 2 minutes to save to a file. The image below
is from Revit's render engine, which took about 2 hours. The Revit image has a slightly higher
resolution, as Ensacpe is limited to a maximum of 8192 x 8192. The Revit PNG is 70MB and
Enscape PNG is 40MB.

4l i i

I am sure there are many things that contribute to the time and quality differences, but one of
them has to do with the resources the two programs use. Enscape mainly leverages the GPU
(NVIDIA) on the graphics card as shown in the next iamge. Also, notice the GPU memory is
nearly 8GB, which may be due to the advanced materials or that | had previously used Revit
rendering (I have not done any extra testing on this).
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®re:

File Monitor Help

Graphics Card  Sensors  Advanced Validation

GPU Memory Clock ¥ 2000.4 Mz |

GPU Temperature . 56.0°C

Overview CPU  Memory Disk  Network

| A

Processes M 25%CPu.. [T 120%Mai.. (A |

[ image PID Descr... Status  ~|

Memory Use v oo ol o
[ systemSettings.exe Setti...  Susp.
GPU Load - wo MEREEN Deemem._ Wl O oo Vide..  Susp
[ skypetost.exe Micr Susp.
Momory Controller Load 2% [ saarchin o -
e r— SearchUlexe Searc.. Susp.
Video Engine Load - 0% [ Revit.exe Auto.. Run..
[ system NTK. Run.. 60 Seconds
Bus Interface Load - 85% BN AEERSERESN Mk [ svchost.exe (netsves) HOst .. R Service CPU Usage
v
o O FEEEN 1
PefGapFesson ¥ vee: T | - >
VRO & 10620V Rt | Services M 10% CPU Usage A |

Name PD Descr.. Status  ~
ChipSVC 8588 Clien... Run..
iphlpsve 920 IPHe.. Run..
WSearch 6276 Win.. Run...
Killer Service V2 3096 Killer... Run..
SepMasterService 3560 Syma.. Run..
nsi 1096 Netw.. Run...
MpsSve 1776 Win...  Run..
McNeelUpdate 3232 MeN...  Run..

[ Log ta file
NVIDIA GeForce GTX 1070

< >

o
o
(<

tm... Search Handles

 Associated Modules oY

Revit, on the other hand, uses the CPU (Intel) for processing. It does use all the cores at 100%
as shown in the next image, but the GPU is barely touched (just talking about rendering here).

= v ¢ (&) Resource Monitor O X
Graphics Card Sensors  Advanced  Validation = = = [ File Monitor Help
Render [ Region >
) GPU Core Clock v | t4425MHz o | Oveview PV Memory Disk  Network
Quallty
setng: High GPU Memory Clock | 2003.4 MHz o— | Processes B 1wcru. T umeMad. A "] > Views |»_|
! GPU Tomperature ¥ 490°C [ image PID Descr... Status CPU - Total 100%
Output Settings —
Resolution: () Scrwen Momory Used | M pesiencetias ML | Sadp
e oo S———— erost.exe Migr..  Susp
GPU Load - 0% i 5 [ searenut Searc.. Susp.
Width: 18 11/16" (11230 pixels) TR ~ = [ system Setti..  Susp
Height: 10 3/8" (6241 pixels) e D] Revtexe PR |||
i VidoaEngina Load ¥ 0% [ swhostexe fnetsves) 920 Host... Run.
Uncompressed image size: 267.4 MB ] WinPrvSE.exe R FR - U 60 Seconds
Lighting B intorfacylow! h Vi i g ecSvest.exe 3%0  Syma. Rum. Service CPU Usage 100% 4
Scheme: Exterior: Sun only PeriCap Reason - ile | ) B« i = =i ey
Sun Sefting: | <In-sassion, Lighting> vopc ¥ 07930V e | Services M 6% CPU Usage
e |
Adtifial Lights... Name PD  Descr.. Status A
iphipsvc 520 IPHe. Run..
Eacotis SepMasterService 3560 Syma.. Run.. 0%
Style: Sk Few Clouds. - iller Service V2 0%  Wiler. Run.
nsi 109  Netw.. Run..
Mpssve 1776 win. Run.
Log o fils
L= ClickToRunSvc 236 Mo Run.
NVIDIA GoForce GTX 1070 Closs RpcEptMapper 1016 RPC.. Run..
- L[ e e
Adjust Exposure.. < 2
Associate... oo s +
Save (o Project... Export... - . \ i Search Handles P4yl |
Display Arificial Lights: 0 \ Modules 0
Show the model Elapsed Time: 0:00:13:57
Level Completed: Level 5 (28.57%) of 10
] Close dialog when rendering is complete
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Here is the same two images above, zoomed in on one material. Enscape on the left and Revit
on the right. They are booth fairly close, but one took 2 minutes and the other 2 hours!

- || Viewall photos

FYI: The rest of the images are from Enscape.

Here is that same concrete sidewalk material with a little more context. It is a very nice material
indeed!
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The next two are a beautiful tile material...

=

\

‘ | I

A

\ A

|
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I love this wood flooring material as well... note that all the furniture is also using the new
advanced Revit 2019+ materials.
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Enscape Supports Revit 2019 Advanced Materials

This is a quick mention that in less than two weeks after the release of Autodesk Revit 2019,
and Enscape was supporting the new advanced materials. Check out how much better a
typical commercial ceiling looks in both a Revit render and in Enscape.

This first image is rendered directly in Revit. Super simple, but the walls, floor and ceiling are all
defined by the new Revit shaders. Notice the reflection of just the metal grid in the ceiling.

Here is what t generated in a fraction of the time.

F

hat same scene looks like in Enscape,

~

S
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| did have to invert the Roughness image to get the ceiling grid reflection to match the Revit

rendering.
Material Browser - Acoustic Ceiling Tile 24 x 48 7 X Texture Editor X
Search Q| Identity Graphics Appearance Physical Thermal

Project Materials: All '>

MName

! Acoustic Ceiling Tile 24 x 24

5= - 10 ceiling Tile - 24 -..Tees - Tapered - White 23 [

ol

I‘
>

Inf .

Acoustic Ceiling Tile 24 x 48

Air

Air Infiltration Barrier
Aluminum

Analytical Floor Surface
Analytical Slab Surface

Analytical Wall Surface

M Asphalt Shingle

Ei-@-B5

EEECEOTR

Acoustic Ceiling Tile 24 x 48_Legacy

¥ Parameters

Inage ceiling_tile_dots_V2_tees_co... =
Reflectance 0.05 T
R h | = wy o e = L) =

Atk L ceiling_tile_dots V2 _tees_ro...

»  Translucency

» Emissivity
» -/ Relief Pattern (Bump)
»  Cutout

» Advanced Highlight Controls

<«

Good stuff!

& Image
Source ceiling_tile_dots_V2_tees_rough.jpg
Brightness 100
~/ Invert Image
¥ Transforms
Link texture transforms
¥ Position
Offset 0'-0" o
o-o" i ”
Rotation 0.00°
¥ Scale
Sample Size 4'-0" . Width -~
4'-Q"  Height
¥ Repeat
Herizontal Tile >
Vertical Tile =
L Done

Page 26


https://4.bp.blogspot.com/-NRiitqH4aJM/Wt6c71TL7qI/AAAAAAAAEd0/6Ezaa7SaC_8xZSZfFuvrokKKCwozCyQOACLcBGAs/s1600/2018-04-23_18-19-32.png

4\ AUTODESK.

UNIVERSITY

Manage and share material libraries

In a design firm with more than one person, consider developing and using a custom shared
material library. Here are a few things to consider...

Sharing Materials in multiple projects and families

There are a few different ways to approach this depending on your needs. One is to create a
custom material library (covered in the next section), another is to use Transfer Project
Standards.

If the Material is already setup in the project environment, it will NOT be changed when loading
families with the same named materials. Revit assumes the project is correct and will not
change that material every time a family is loaded. With that knowledge, all you really have to
do is make a dummy material with the correct name, load it into a project with the correct
material (i.e. identity, graphics, appearance, etc. settings) and then open that family for editing.
Now you have a family with the same settings.

Custom Material Libraries
Creating a custom material library is

an easy way to store and share Revit —
materials. This file should be saved in ) v> Office Standard Materials > Bi=-
a shared location so everyone has » Home Mame -
access to it. It would be great if 7 Favorites , -
y - »E1 Autodesk Materials
manufacturer's would start providing WS AEC Materials . <
material libraries for their products ] Office Standard Materials
rather than just the textures (i.e. raster . 5503
image files).
. ST01

Simply create a new library and name @
it as shown in the images in this . wool U
section. You can then drag materials
from a project to this folder. A lock will . ooz
appear next to the library name if the =
file/folder is set to read-only in any %Eﬁm ?W g
way. Creste New Library

= Remave Library
When changing a library in any way Creste Category
you will see a pencil icon next to the ——
library name. This indicates that there Reneme
is a lock on the file and no one else CREATING A CUSTOM MATERIAL LIBRARY

can edit it. If they try they will see the error message shown on the next page. Clicking the
pencil icon will release your lock and allow others to edit it. Sometimes you will also see a
refresh icon to update the version of the library you are looking at if changes have been made.
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- Hﬂm;_" f Library Cannot be Changed u.‘
3 Favorites . = Lk Changes to the library cannot be made.
» ] Autodesk Materials 7] FZ N
FE AEC Materials Iﬁi The library file is currently locked or missing.
[ | Office Standard Materials
#C ] Brock White Materials (w) Seedetails
W &
CUSTOM MATERIAL LIBRARY FILE CAN BE MADE READ-ONLY

An important step to make sure the materials see the appearance textures, is to specify the path
via Options as shown below. This is also important to set so the materials are found when
rendering; if not set you will see a list of material not found during the rendering process.

TIP: After adding the render path, you may need to close Revit and reopen it get the
Materials to properly see the textures.

r ™y
Options u
General Additional Render Appearance Paths
TE C\0000_Dan'\Personal\RTC2013\Materials\Misc\Textures',
User Interface MN:\Textures\Herman Miller Textures',
Graphics *E M Textures\Humanscale Textures,

M\ Textures\Steelcase Digital Swatches',

File Locations Ei:

Rendering —

Check Spelling

. ArchVision Content Manager Location
SteeringWheels

@ Metwark

ViewCube Address:

Macros 127.0.0.1 14931
) Local

Executable Location:

| | Browse...

Get Mare RPC

ok [ cancel |[ hep

SETTING PATH FOR TEXTURES USED BY MATERIALS

When a material is not found, you will get a warning icon as shown on the next page (on the
appearance tab):
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P Information
¥ Wood

o _ '

2424 Florida Tile - Temp.jpg
v Stain

Stain Color RGE 255121 3

Finish | Semi-gloss Varnish -

Used For | Furniture -
Relief Pattern

P | | Tint
WARNING FOR TEXTURES NOT FOUND

When rendering, you will also get a warning about any missing materials. When these materials
are associated with a downloaded family, you may be out of luck on accessing the original.

Rendering Progress E

Render Time : 0:00:00:38

Artificial Lights: 274

Davlight Portals: 0
[=] “warnings:

The Following render appearance images are missing:
S_T150_W'WIL.jpg

5_T150 3409.jpg

W_212-Mahogany . jpg

Z_214-5addle.jpg

|| Close dislog when rendering is complete

WARNING FOR TEXTURES NOT FOUND WHEN RENDERING

Revit Material Appearance Assets and BIM 360 Design

Design teams working on Revit project in the cloud, using BIM 360 Design, currently
have a disadvantage in that it there is no officially supported method to share textures
(i.e. jpg or png image files) via the cloud. If everyone is using VPN and has a drive
letter mapped to a folder in the office that technically works, but will be versy slow...
even just opening the Material Editor dialog would have to search/read all of those
remote raster image files, some of which can be very large.

Hopefully Autodesk will support this and similar things like mater keynote files in BIM
360 in the future. Be sure to head over to Revit Ideas and vote on these things!
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Custom Assets Library in Revit

| few years ago | had an intern create a Revit material and asset library based on a brick
manufacture's specs and images. A few of them are not very good due to the small sample area
of the image, which creates an unpleasantly distinct repeating pattern, and a few of them do not
repeat very well. However, it is a good example of how one might create a custom library for
materials AND assets; the later will be the more interesting discussion here.

Here is a quick look at the materials in a Revit project.

Ashton Brandywine Buckwheat Cascade Castlewood Champagne  Champagne
Mod Velour Mod Mod Mod Velour Utility Velour

Chocolate Dakota Desert Goldenrod Hacienda Hacienda Harbourtown

Mod Rugg Common Common Mod Velour Adobe Grey
Mod

Homestead Madison Mahogany Maple Mod Misty Gray Prairie Sahara
289 Mod Mod Velour Velour Mod Velour Common Mod Velour

Scoria Sea Gray Shiloh Toasted Waterford Winston

Velour Mod Mod Velour Gray Mod
Velour

The next three images, on the next page, show the material definition for one of the brick
materials.

Identity tab includes information about the product and a URL link for more information on the
supplier/manufacturer's website.
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Material Browser - Brick - Brandywine

[searcn a

Identity| Graphics Appearance

Project Materials: All B

Name

. Brick - Ashton

. Brick - Brandywiine

. Brick - Buckwheat Mod Velour
. Brick - Cascade Mod

. Brick - Castlewood Mod

Name | Brick - Brandywine

Descriptive Information
Description | HEBRON - BRANDYWINE MOD
Class | Masonry
Comments | Modular Sized Brick
Keywords | Brock White - 0421549
Product Information
Manufacturer | Hebron Brick
Model | HEBRON - BRANDYWINE MOD
Cost

URL | https//waw brockwhite,com/Op 141194 &

v Autodesk Materials ¥ Bi=-
PHome 00000 Neme =

o Wood (Oak) (222

. Vinyl Sheet Flooring
. Vinyl Composition Tile

Mark

Keynote |0421 00 ]

The Graphics tab has the shading color defined by the Render Appearance and the Surface
Pattern matches the brick size/pattern. Tip: use PyRevit to create custom fill patterns (for free).

Material Browser - Brick - Brandywine

[ search a|

? X

Identity | Graphics | Appearance [+]

Project Materials: All Bi=-

Name

. Brick - Brandywine

. Brick - Buckwheat Mod Velour
. Erick - Cascade Mod

. Brick - Castlewood Mod

4 ) Brock White Materials Bi=
~ Home Name =
T Favorites
PE Autodesk Materials (& . Brick - Winston

] AEC Materials
[ Brock White Materials . Brick - Waterford

Brick - Toasted Gray Mod \
Brick - Shiloh

Brick - Sea Gray 6 Mod Vel

<«

=5
.@
[

¥ Shading
| Use Render Appearance
(00 RGE 84 64 56

Transparency | Jo

¥ Surface Pattern
Pattern Brick
[ WrcE120120120 |

W Cut Pattern

Pattern  <none>

[0 RGE 120 120 120

The Appearance tab defines the realistic/rendering/VR texture. Notice this is a "Masonry"
material asset type and it has two images assigned. In this case, the surface pattern is a
Posterized version of the original image file and the joints have been made completely solid.
This step creates a little more distinction in the relief. It is perfectly fine to just use the original
material as the relief (I do it often).
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e FYI: | have noticed, that somethings the advanced materials get washed out in
Enscape. In this case, this should be changed to a "Generic" material.

Material Browser - Brick - Brandywine ? X
== QN [identiy|[Graphics || Appearance
Project Materials: All + 8 5= +| (-0 Brick - Brandywine %0

Name
. Brick - Ashtan H
ﬁ Brick - Brandywine «
. Brick - Buckwheat Med Velour
. Brick - Cascade Mod
. Brick - Castlewood Mod

v Brock White Materials Bi=-
v Home Name -
37 Favorites
] Autodesk Materials . R
»EC] AEC Materials -
 EIBrock White Materials Brick - Waterford ¥ Information

Name | Brick - Brandywine

Huclsiast e Description | Brock White - Brandywine

B

Keywords | masonry,brick
Brick - Shiloh
¥ Masonry

Type | Masonry =

Irrege TR TRSGETR RS TSI W -

Bice-Scor elour iod e S D oSG

Brick - Sea Gray 6 Mod Velour

Brandywine jpg
Brick - Sahars Mod Velour Finish | Glossy
¥ Refief Pattern
image ] i | 1 1
Erandywmeiauwlj;wg I ‘ 1
Amount 150

Brick - Prairie Common

Brick - Misty Gray Mod Velour

Brick - Maple Mod Velour
= » [Tt

ER-N= «
] |

I do not recall why the Finish is set to Glossy. Below is a close up view of the material. The
white hiihlights are related to the glossy setting and the current sun position in the view.
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Clicking on the image swatch opens the Texture Editor. Here is where the size of the texture is
defined (i.e. Scale parameters). This is also where the material is set to Repeat vertically and

horizontally.

Texture Editor

Igl Image

Source

Brightness
¥ Transforms

¥ Position
Offset

Rotation
¥ Scale

Sample Size

¥ Repeat
Horizontal

Vertical

Brandywine,jpg
a7

Invert Image

| Link texture transforms

00"
00"

A AP

-l.l_dll
0'-10-3/4"

ELIRE N

Tile
Tile

Width
Height

The same values are entered for the Relief Pattern image.
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Texture Editor *

Image

Source Brandywine BUMP.jpqg...
Brightness 87

Invert Image

¥ Transforms
+| Link texture transforms
¥ Position
Offset |0-0" E
0-0" E
Rotation 0.00°
¥ Scale
Sample Size |1-4"
0'-10-3/4"
¥ Repeat
Haorizontal | Tile =

Vertical | Tile =

[ . Done

The Material Browser has an icon in the lower left which

allows you to create a new material library or open an

existing one. For the brick material library | simply created a @ @- ' §_
new library, which involved providing a name and location for Open Ewsting Library
the ADSKLIB file. Create New Library

Remove Library
Create Category
Delete Category

Rename
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| placed all the image files (textures) in a folder along with the ADSKLIB file on the server so
everyone has access to it.

Marne Oase Type Lize Tags
& Avhlonipg VS0 200 PR o File WER

& Achton_BLMP pq B/ 134201 3 File o4 IR

B Bandywinejpg GOIA2011 26 AM 2 File ]

A Brandyvarse EURP jpg G101 T B XL AN 24 File o R

[ Bracic Mo 6-20rvt G2V B2E M Lasodesk Bevt Br !

& Boock White Materials. sdikib ADSKLID F 5137 KB

&l Bisciowhert Mod Velour jpg 3

| Buecionheat Mod bielour_BUMPpg 5 Fil ]

&l Cescade Mod jpg

& Cancade Mod EUNMF.jpg

A Cmtlewood Mod g

& Cesthewood Mod BUMP jpg

& Charmpagne Med Velourgpg

3| Champagne Med Velour BUMP 2g
& Charmpagne Uiy Veloa jpg

& Charmpagne Liiley Velces BLUMP.jag

3 2
N B
. i -

Anyone using these materials will need to add this path to the Additional Render Appearance
Paths in Revit's Options dialog. If this is not done, the material will be gray. These special
paths can be incorporated into a deployment. | have several in my deployment; for brick,
Herman Miller, Haworth, etc.

Ophices oo

General AdFtonal Render Appearance Pefn

$C |C:'-P1cglam Files tebwCommon Fdes\Autodesk Share... ats,
& | e -
{exr\Dirosp b, Diam Files'\ BlogBrick Material Librarg Brock White',

Liser Intéslacs

Graphiics 4
File Lazatagng &

—
Chietk Spefing

#gch¥ision Confent Manager Locaton
Stabiingihiigo

G
i Acdress: Port:
Macrar 122.0.0.1 14831
{Jiocsl

Eorcitalls Loaton:

et More RPC
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Anyone who needs access to this library can use the Open Existing Library option in the
Material Browser dialog (shown previously). Make sure the File of type is set to ADSKLIB (not
structural property set).

R Golnct e 7 b4
o e o g M B e -

& | Mame Cratee rroomdieend Type Buse
Teiz folder m emipy

— 7]
v | P ot toe: [Gmuctr gty St Loy Fles (o] 4 ]

Once loaded, the new library is listed in the Library Panel as shown below. Materials can be
loaded into the current project, just like you do with the Autodesk provided materials. Unless the
custom library is in a read-only folder, project materials can be dragged into the custom library
as well.

Matenal Browser - Brick - Ashton

| searc Q| [dentity | Graphies | Bppes
Project Materials Al -r:) B i=- shading
Mame =
i . Color [RGEI0
Brack - Ashton -
= o Transparency
. Brick - Brandywine ¥ Surface Pattern
Battemn
. Brick - Buchowheat Maod Velouwr
Coloe
. Bruche - Cascade Mod Alignrment
¥ Cuat Pattern
. Brick - Castiewood Mod
Pattem  Cnone
- Brrd  Fharemames b lad fielnge | Color
.1 -> Brock White Materialz :) Bi=-
* Home Mame £
I Faveiites
+ET Autodesk Matesials . Brick - Winston
WE AEC Materiaks _

—

&
Emmw . Brick - Waterford

\ . Brick - Toasted Gray Maod Vel
. Beick - Shaak = | I
e w
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When a material is saved to a custom material library, it includes the main material and its
assets (i.e. appearance, thermal, structural). Sometimes, we just want to change a brick
material already defined in the project; because it is used by several walls, families, etc. In this
case, it is easier to modify the existing material.

It is possible to replace a material's asset with another one...

| Materisl Brawser - Brick - Ashton 7 x|
‘Sean:h Q| I\dem:ityl Graphics IAppearance] \
; . = i =
Project Materials: All v> Bi=- g Brick- Ashton I
Name = Replaces this asset.
| e [|

. Brick - Brandywine
. Brick - Buckwheat Mod Velour
. Brick - Cascade Mod
. Brick - Castlewood Mod
. Brick - Champagne Mod Velour
-

& v ErockWhite Materisls ) G

¥ Home Mame a
3 Favorites
»E Autodesk Materials . Brick - Winston
__ ElBrock White Materisls . Brick - Waterford
. Brick - Toasted Gray Mod Vel | p |nformation
P : ¥ Masonry
Brick - Shiloh —— )
Type | Masonry -
I ]
-

In the Asset Browser, we can also load the custom material library. This gives us direct access
to the appearance assets associated with the main materials as shown below.

Asset Browser ? *
‘Seard: =Y |
Brock White Materials {E
Document Assets Asset Name - Aspect Type Category m
T Favorites
» ] Autodesk Physical Assets
»E| Appesrance Library Brick - Maple Mod Velour Appearance  Masonry Uncategorized

» ] PhysicalMaterial Structural ...
»E] PhysicalMaterial_Structural._...
» =] PhysicalMaterial_Structural_...
+] PhysicalMaterial_Structural
» =] PhysicalMaterial_Structural_
] PhysicalMaterial_Structural.....
] PhysicalMaterial_Structural_...
» ] PhysicalMaterial Structural ...
] PhysicalMaterial_Structural_...

» ] PhysicalMaterial_Structural.....
» ] PhysicalMaterial_Structural_US

Brick - Misty Gray Mod Velour Appearance  Masonry Uncategorized

@

Brick - Prairie Common Appearance  Masonry Uncategorized

EEEEEEEEEEDREE

)]

@
)

Brick - Sahara Mod Velour Appearance  Masonry Uncategorized
[ Brock White

Brick - Scoria Velour Mod Appearance  Masonry Uncategor 24

Brick - Sea Gray 6 Med Velour Appearance  Masonry Uncategorized

Brick - Shiloh Appearance  Masonry Uncategorized
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If needed, the material assets can be modified apart from the main material. This may not need
to be done very often, at least in this example. However, when you need to do it, the process is
not very intuitive. From the Manage tab, select Additional Settings and then Materials

Assets.
Aurtccesk Rt 38 - Brick Wisberials 6-Mhret - Floor Plars Leed §
Warw  Maragr  Bdd-bm Meddly ==
—_ n. - é"b ¥ Locssion E 1. [ Manage ie
]J '_‘—lw = E ~. Comdaane = - Ii 2 B Decan Ty
et Stectusd BEP  PanelSchedcle | ddhonsl | " Dz Wanage
' Shiagi Sl Tirvugliniss S 7 i-__‘-! (R T Oy Ml Rdede v Lk gL Tetng W

1 Eumsgn Catizmn Pilarags Bropecs
'Er.r:w-_--. £ c il

i. Flaterad Acistr f

Aty es Tepiey Tl MGgerial Asicts

bAadd e the amsty thet defire @ mstesal

Shest hgs s v
bt oot i Eeitie

5 the Asiel Bncs be edit muilevial miset invde prradend of &

pingects msseaah

Prese F1 for masre haelg

When both the Asset Editor and the Material Browser are open, double-click on a material to
load its settings into the adjacent Asset Editor dialog as shown below.

Asset Browser ? b Asset Editor ? X
[ searct a| : : ES
Brick - Hacienda Grey <h
Brock White Materials i=-
Document Assets Asset Name ~  Aspect Type Category m
7% Favorites Brick - Dakota Common Mod Appearance | Mason Uncategorized
PP y 9
»E7] Autodesk Physical Assets fai]
»[] Appearance Library
] Brock White Materials
+E] PhysicalMaterial Structural ... (3 Brick - Desert Common Appearance  Masonry Uncategorized
+E] PhysicalMaterial Structural ... (3
+E] PhysicalMaterial Structural ... (3
] PhysicalMaterial Structural ... (7
»E] PhysicalMaterial_Structural J... {3 Brick - Goldenrod Mad Velour Appearance | Masonry Uncategorized -
»[] PhysicalMaterial Structural ... (3 » Information
»[] PhysicalMaterial Structural ... (3
5 - ¥ Masonry
»[] PhysicalMaterial Structural ... (3
] PhysicalMaterial Structural ... {3 Brick - Hacienda Adobe Appearance Masonry Uncategorized Type U“W . M
»[] PhysicalMaterial Structural ... (3 Image § -
»[] PhysicalMaterial_Structural_US (3 e 3
‘ Hacienda Grey.j
Brick - Hacienda Grey Appearance Masonry Uncategorized scienda breyipg
Finish Glossy -
¥ v Relief Pattern
Image | L
Brick - Harbourtown Appearance Masonry Uncategorized I I I‘
Hacienda Grey_BUMP.jpg
Amount 1.50
Brick - Homestead 289 Appearance Masonry Uncategorized » [ Tint
- Brick - Madison Mod Appearance  Masonry Uncategorized
= =

This is a little bit of a tangled web, but getting a handle on this will make the design process and
visualization efforts a little more efficient!
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Glass in Revit

Using Autodesk Revit, we can achieve glazing amazing results in Enscape. The following image
highlights the three options: Generic, Glazing and Advanced.

Identity  Graphics | Appearance

=" Glass for Enscape(T)

2 0

Identity Graphics | Appearance | Physical Thermal

Identity  Graphics

¥ Generic
Color |RGB 255 255 255 |2
e ‘ |

(no image selected)

Image Fade | | 100 \
Glossiness | oo |}
| Non-Metallic |
¥ v Reflectivity

Direct | IE I
Oblique | |E3 [

P + Transparency
» || Cutouts

» || Self lllumination
» | Bump

¥ v Tint

Tint Color  RGB 159213 184

o) Clear o MO 1" Advanced Glazing Material
¥ Information b Information
¥ Glazing ¥ Parameters
Colr | Clear -l Roughness | |00 \
Reflectance | IES | v Glazing
Sheets of Glass | |2 | Transmissive Color |RGB 255 255 255 |
¥ v Tint Visible Transmittance 0.658

Tint Color |RGB15‘JZ13 184

Transmissive Roughness | [oo0 |

Reflective Color |RGB 138 158 158

W Backface Culling

P || Relief Pattern (Bump)

P | Cutout

¥ Advanced Highlight Controls
Anisatropy | /000
Orientation | |/o00-

|
|
Color [RGB 159213 184 |
Shape |Long Falloff ‘

COMPARING THE THREE REVIT MATERIAL TYPES USED TO DEFINE ARCHITECTURAL GLAZING; GENERIC, GLAZING, ADVANCED
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Default Glass Material

A Revit-provided template has the “Glass” material set to the Glazing shader option (not
Generic or advanced). But the Reflectance value is set quite low so the initial impact in
Enscape can be disappointing.

The range of reflectance can be seen in this comparative image, with a 100 setting on the left,
50 in the center, and 0 on the right. The default in Revit is 15, which is closer to the example on
the right which almost looks like there is no glass in the curtain wall system.

COMPARING REFLECTANCE VALUES FOR REVIT’S GLAZING MATERIAL
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Advanced Material

Revit's advanced materials, introduced in Revit 2019, have different settings for the physically
based glazing shader. It should be pointed out that this “glazing” material is different than the
equally new advanced “glass” material. Unlike glass, light is not refracted for efficiency in
glazing. The result in Enscape is a surface which is always evident from any vantage point, and
the reflective quality is good.

TIP: At this time, this material type is NOT recommended to achieve optimal results
in Enscape. It is still touched on so the reader can better understand the differences
and limitations.

Again, the Glazing base PBR material (aka advanced material) is different that the more
physically accurate Transparent (i.e. glass) material that would be used for a vase or solid glass
object. Rather, glazing is optimized for architectural applications and does not produce any
refraction or internal reflection. These newer advanced materials have ‘base versions’ which
can be used to start new materials from scratch as shown in the image below.

Asset Browser ? x

Search Q |

| Appearance Library: Miscellaneous: Base Materials i=-
[YEI Appearance Library & - Asset Name Aspect Type Category
T Ceiling
. v Ceramic
: »Mm Concrete
Tl Default
» T Fabric
T Finish
[ Flooring
» T Glass
T Liquid
» T Masonry
»Tm Metal
T Metallic Paint
T Mirror - |

Base Material - Glazing Appearance Glazing Miscellaneous: Base Materials

Base Material - Layered Appearance Layered Miscellaneous: Base Materials

Base Material - Metal Appearance Metal Miscellaneous: Base Materials

Base Material - Opaque Appearance Opaque Miscellaneous: Base Materials

Base Material - Transparent Appearance Transparent  Miscellanecus: Base Materials

L IOI9)

v I Miscellanecus |

TR Base Materials

"m Carbon Fiber

Ml Emissive

T® Foam

m Gemstone

fm Ground Plane

"® Rubber

T Wax |
» Tl Paint -

£ - |
REVIT 2019 ADVANCED MATERIALS BASE ASSET LIBRARY

It is interesting that the new advanced material has a Visual Transmittance (T-Vis or VLT)

value. Anyone specifying glazing or involved in daylight analysis or calculations will be familiar

with this real-world physical property.
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Revit, Autodesk Lighting Analysis, ElumTools, and, Insight also use this information for
energy analysis. In the chart below we see the VLT range is from about 60 — 90%.

GLAZING TYPE
NORTHERN, U- U-VALUE
NAME SOUTHERN, VALUE |BTU/HR-FT2- |SHGC VLT
EASTERN, WESTERN |W/MA2K |F
WALLS
Sgl CIr Single Clear 6mm 6.17 1.09 0.81 0.88
Dbl Clr Dbl Clear 6/13 Air 2.74 0.48 0.7 0.78
Dbl LoE Dbl Low-E (€3=0.2)Clear | 1 g9 |0 .35 0.73 0.74
3/13 Air
Trpl Low-E (e2=e5=0.1)
Trp LoE CIr 3mm/6mm Air 1.55 0.27 0.47 0.66
Quadruple LoE Films
Quad LoE (88) 3mm/8mm Krypton 0.66 0.12 0.45 0.62

The transmissive color corresponds to the inherent color in the raw materials used to create the
glass. The light assumes this color as it passes through the glass. Using Revit's advanced
material shader for glazing, when the correct color is entered, from a manufacturer’s data sheet
for example, the Visible Transmittance (VLT) value is correctly calculated as well, as shown in
the image below. VLT is the total amount of light which passes through the glass. FYI: Vitro
example used can be found here.

Insulating Glass Unit Performance Comparisons 1-inch (25 mm) units with 1/2-inch (13 mm) airspace and two 1/4-inch (6 mm) lites
i i (Btu/hr-ft2+'F)
2
Glass Type Visible Light Visible Light Reflectance NFRC U-Value® Solar Heat Gain . .
Indoor Lite: T : Coeffici Light-to-Solar Gain
? % Coating If Any ransmn;tance Winter oef |c>e:=t (LSG)
(Surface) Glass (VLT)*% Exterior % Interior % Nighttime Winter Argon (SHGC)
Identity | Graphics | Appearance | Physical Thermal
| o= BaseMaterial- Glezing % 0 79 15 15 047 0.45 0.70 113
‘ 82 15 15 047 045 0.78 105
HIRE® 84 15 15 047 045 0.82 102
69 13 15 047 045 0.50 1.38
60 10 14 047 045 040 1.50
S 61 11 14 047 045 039 156
% Faamciors 50 9 13 047 045 049 102
Roughness | 0 |- 38 7 13 047 0.45 0.36 106
¥ Glazing ar 47 8 13 047 045 0.51 092
Transmissive Color | RGE 159 213 184 |3 56 10 13 047 045 0.52 108
Visible Transmittaice 0.365 t LLLIET Ty - 40 7 13 047 0.45 046 087
: : 2
i ]
Transmissive Rougfiness I 10.00 e . 8 4 12 047 0.45 0.22 0.36
ReflectiveiColor B 5
H ¥ Backface Culling _
» Glass "
P || Relief Pattelin (Bump) -
* lar + Clear * 76 14 14 0.32 0.28 0.60 127
» || Cutout '. -
RPHIRE + STARPHIRE| % 80 14 14 032 0.28 0.68 118
¥ Advanced HighrJ' Controls -‘i
1e 400 (3) Clear . 76 14 14 0.32 0.28 0.63 121
. SOLEXIA + SUNGATE 400 (3) Clear 3 66 11 13 032 0.28 0.44 1.50
% ATLANTICA + SUNGATE 400 (3) Clear FED 9 12 0.32 0.28 0.35 1.66
AZURIA + SUNGATE 400 (3) Clear 59 10 12 0.32 0.28 0.34 1.74
| SOLARBLUE + SUNGATE 400 (3) Clear 48 8 12 0.32 0.28 0.42 1.14
PACIFICA + SUNGATE 400 (3) Clear 37 7 1 0.32 0.28 0.30 125
o v ep— . - P g S, e, e, aeadind oo o

GLAZING DEFINED WITH REVIT 2019 ADVANCED MATERIAL — SPECIAL 'GLAZING' SHADER
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The following image shows the results of this material definition within Enscape. It is easy to see
the transmissive color within the glass, which is great! The one big limitation with this material
within Enscape, at the moment, is that the glass appears frosted when receiving direct sunlight.

@ Enscape - View: ‘Revit Rendered View

Material Browser - Glass - Advanced Material ? pd
= QR e | Ponae
Project Materials: All T - i=- l:;“ Base Material - Glazing(1) E_“D %]
Name ™
- Glass - Advanced Material
B - Mo
Glass - Advanced
Material
. » Information
¥ Parameters
. Roughness | | .0.00
¥ Glazing
. Transmissive Color [RGB 159213 124 |
Visible Transmittance 0.579
Transmissive Roughness 0.00
Reflective Color [RGB 158 158 158
‘ - v/ Backface Culling
Meaterial Libraries A | » [ | Relief Pattern (Bump)
- @-B8 LT 3
& [ ]l cane [ it

EXAMPLE RENDER USING REVIT’S ADVANCED ‘GLAZING” MATERIAL

Generic Material
Revit’'s generic materials have the most options to control the various aspects of a material in
Revit.

In the manufacturer data sheet shown on the next page, the glass color and reflectance can be
mapped directly (tip: use an eyedropper tool in a graphics app to get the RGB value of the
color). The VLT can be translated as a percentage of Revit's 255 shades of gray; thus, 255 x
VLT = RGB value (enter the result for all three). This is achieved using the Tint parameter.
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Insulating Glass Unit Performance Comparisons 1-inch (25 mm) units with 1/: i Identity  Graphics | Appearance
2. 0 Glazing Example - Generic B
Outdoor Lie: Glass Type oor e TVisibIe_ Light Visible Light Reflectance? I‘EIBF:;Iéhl;-:ltaluFeL = ng I a0
Coating if Any + Coating if Any ransmittance
(Surface) Glass (Surface) Glass (VLTP % Exterior % Interior % Ng:nt:ﬁ; o | WinterArgor]
Uncoated
CLEAR Glass + Clear 79 15 15 0.47 045
ACUITY™ + ACUITY™ 82 15 15 0.47 045 P Information
STARPHIRE® + STARPHIRE® 84 15 15 0.47 045 » Generic
SOLEXIA®+ Clear 69 13 15 0.47 045 Color |RGB 255 255 255 | B
ATLANTICA® + Clear 60 10 14 0.47 045 Image B
AZURIA® + Clear 61 11 14 0.47 045
SOLARBLUE®+ Clear 50 9 13 047 045 e regRemsEa)
PACIFICA® + Clear 38 7 13 047 045 Image Fade | |l 100 |
SOLARBRONZE® + Clear 47 8 13 047 045 Glossiness | || 100 | B
OPTIGRAY® + Clear 56 10 13 0.47 045 Highlights | Non-Metallic -
SOLARGRAY® + Clear 40 7 13 0.47 045 v ¥ Reflectivity
GRAYLITE®II + Clear 8 4 12 047 045 Direct | [os | B
Coated cpaBEBEp" l.'l. 7
SUNGATE® 400 Low-E Glass YL L | |3 |5
SUNGATE 400 (2) Clear + Clear 76 14 119% ¢ 032 028 P E ey
SUNGATE 400 (2) STARPHIRE + STARPHIRE| 80 14 .QZ 032 0.28 [ MGt
R + SUNGATE 400 (3) Clear 76 14 oY 032 028 > W
1A + SUNGATE 400 (3) Clear 66 1 ¥ 13 032 0.28 > L Bump
ATLANTICA + SUNGATE 400 (3) Clear 58 & 9 12 032 0.28 v B Tt
AZURIA + SUNGATE 400 (3) Clear 59 L A e s BN RREERRpRARRERRN Illl.ﬁnltalm RGB 159213 184
i SOLARBLUE + SUNGATE 400 (3) Clear 48 3 12 032 0.28

RENDERED RESULT USING GENERIC MATERIAL TO REPRESENT REAL-WORLD GLAZING
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Tip: Adjust the Luminance value within Revits color dialog to adjust the VLT when
using a color rather than grayscale RGB. This ElumTools article describes how to
map an RGB value to a real-world VLT value:
http://www.elumtools.com/docs/2021/Content/Using%20ElumTools/Color%20Reflect

ance%200r%20Transmittance.htm

Here is another example using a much lower VLT value from the manufacturer’s product line.

Insulating Glass Unit Performance Comparisons 1-inch (25 mm) units with 1/2-inch (13 mm) airsg

Identity  Graphics Appﬂarance

o 0 o — 0>
. . ) (Btu/hrsft2:°F) 1~ Glazing Example - Generic Dark 02
) Glass Type ) Visible Light Visible Light Reflectance NERC U-Value?
Outdoor Lite: Indoor Lite: A
L A Transmittance
Coating if Any + Coating if Any 1TR% . . Winter X
(Surface) Glass (Surface) Glass (VL) Exterior % | Interior% | ot | Winter Argor
Uncoated
CLEAR Glass + Clear 79 15 15 0.47 0.45
ACUITY™ + ACUITY™ 82 15 15 0.47 0.45 P Infarmation
STARPHIRE® + STARPHIRE® 84 15 15 047 045 ¥ Generic
SOLEXIA®+ Clear 69 13 15 0.47 045 Color |RGB 255 255 255 =
ATLANTICA®+ Clear 60 10 14 047 045 Image =
AZURIA® + Clear 61 1 14 0.47 045
SOLARBLUE® + Clear 50 9 13 047 045 (no image selected)
PACIFICA® + Clear 38 7 13 047 045 el o
SOLARBRONZE® + Clear 47 3 13 0.47 045 Glossiness 100 i
RAY®+ Clear 56 10 13 0.47 0.45 Highlights Non-Metallic -
RGRAY?® + Clear 40 7 13 047 045 i .
o
GRAYLITE®Il + Clear 8 g 4 .: 12 0.47 0.45 Dt 5 -
Coated - .‘-... Y LLLAA o TIL 4 Obligue 95 i
SUNGATE® 400 Low-E Glass '1 L LR
SUNGATE 400 (2) Clear + Clear 76 A 14 14 0.32 0.28 > = e
SUNGATE 400 (2) STARPHIRE + STARPHIRE 80 . 14 14 032 028 b WErry
CLEAR + SUNGATE 400 (3) Clear 76 *, 14 14 0.32 0.28 » | Self Hlumination
SOLEXIA + SUNGATE 400 (3) Clear 66 Tty . 13 032 028 b L] Bamp
ATLANTICA + SUNGATE 400 (3) Clear 58 o Vg g, 032 028 ¥ Tint
AZURIA + SUNGATE 400 (3) Clear 59 10 12 1"VeReRgREmEn LRI ’ Tint Celor
SOLARBLUE + SUNGATE 400 (3) Clear 48 8 12 0.32 028 |
e e 2L

A VARIATION ON THE PREVIOUS EXAMPLE, USING A DARKER VLT VALUE
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RENDERED RESULT USING GENERIC MATERIAL TO REPRESENT REAL-WORLD GLAZING

Visible Light Reflectance (VLR)

What you can adjust via the reflectivity sliders in Revit isn’t 1:1 for the VLR percentage found in
manufacturer’s data sheets, but a subset of the range that is still physically plausible. Which
means, for a “default” of 50% specularity we're assuming a mapping to the actual physical value
of 4% reflected light (at an angle of 0°, we call that FO). Maximum specularity (slider at 100%) is
mapped to the physical value of 12%, which is actually already above the highest plausible
value for pure glass materials we found in literature at that time. Also, for materials that provide
2 sliders in Revit (direct & oblique) Enscape uses the average value of both sliders.

4% 12%
Reflectance | 193

VISIBLE LIGHT REFLECTANCE VALUES RELATIVE TO REAL-WORLD RANGE
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Glazing Material
Finally, let us take a look at Revit's ‘Glazing’ material. Here we find that, when following the
same steps just covered regarding real-world product data, the results are similar. Again, the tint

. .,
drives the glazing’s VLT.
Insulating Glass Unit Performance Comparisons 1-inch (25 mm) units with 1/2-inch (13 mm) airsg Identity  Graphics | Appearance | Physical Thermal
0 7 i O~
s Btu/hr.ft2." Glazing Example - Glazing Mirl e [l
Glass Type Visible Light Visible Light Reflectance? I‘EIFRC U-Valu?a =
Qutdoor Lite: Indoor Lite: T itta
Coating if Any + Coating if Any LN Smittace
LT % N . Winter o
(Surface) Glass (Surface) Glass (vi Exterior % | Interior % Nightti Winter Argor]
ighttime
Uncoated
CLEAR Glass + Clear 79 15 15 0.47 0.45
ACUITY™ + ACUITY™ 82 15 15 0.47 045 P Information
STARPHIRE® + STARPHIRE® 84 15 15 0.47 045 ¥ Glazing
SOLEXIA®+ Clear 69 13 15 0.47 0.45 Color  Clear -
ATLANTICA®+ Clear 60 10 14 0.47 0.45. e ™ ’ Reflectance 93
AZURIA® + Clear 61 1 14 0.47 . ' R B
SOLARBLUE® + Clear 50 9 13 047 B * 045
¥ | Tint
*
PACIFICA® + Clear 38 7 13 0478 045
SOLARBRONZE® + Clear 47 3 13 o247 045 Tint Color [RGH 159 213 164
OPTIGRAY® + Clear 56 10 13 .. 0.47 045 ‘
SOLARGRAY® + Clear 40 7 13 0.47 045 .'
GRAYLITE®l + Clear 8 4 © 4| o4 045 .C
Coated ')
L
SUNGATE® 400 Low-E Glass S K
SUNGATE 400 (2) Clear + Clear 76 14 ,'14 0.32 028 .t
SUNGATE 400 (2) STARPHIRE + STARPHIRE 80 14 : 14 032 028 .'
R + SUNGATE 400 (3) Clear 76 14 S 032 028 '0.
IA + SUNGATE 400 (3) Clear 66 11 # 13 032 028 4%
ATLANTICA + SUNGATE 400 (3) Clear 58 !e 9 12 032 s 2
L L
AZURIA + SUNGATE 400 (3) Clear 59 "2 i% gl nn'dnnpnnes? 028
| SOLARBLUE + SUNGATE 400 (3) Clear 48 8 12 032 0.28

SETTING A GLAZING MATERIAL TO ALIGN WITH REAL-WORLD PRODUCT DATA

Thus, of the three ways to represent glass in

Enscape, the latter two being the best in
achieving real-world results.

RENDERED RESULT USING GLAZING MATERIAL TO

-

e

REPRESENT REAL-WORLD GLAZING
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Rendering Grass in Revit
Using Autodesk Revit, we can achieve amazing results in Enscape by employing various
materials to define grass. Let’s look at how this works and what the options are.

Grass Height
The magic happens when Grass Rendering is ticked within the Enscape General Settings

dialog and one or more Revit materials have the keywords “grass”, “short grass”, “tall grass’
or “wild grass”.

€7 General Settings

Customization Auto Resolution

Trignis Grass Rendering
Devices

RTX Raytracing
Performance

Metwork

Licensing

Preferences

Settings Management

Revit

Tip: The images in this article are enhanced with Enscape assets such as people,
trees, shrubs, dandelions, a basketball, and a vehicle. These components are
included at no extra cost with Enscape.

Here is an example of each grass style compared side-by-side.

Page 48



\ \\ ' : \\::‘\I&; . '
N\ \\\\\\ﬁ/f&v - A\ AUTODESK.

UNIVERSITY

N MY . \- . "r}\

REVIT MATERIAL WITH KEYWORD ‘GRASS’ IN THE NAME

A\ A

REVIT MATERIAL WITH KEYWORD ‘SHORT GRASS’ IN THE NAME
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i

REVIT MATERIAL WITH KEYWORD ‘WILD GRASS’ IN THE NAME
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Here is what happens based on keywords used:
= Grass: Medium grass
= Short Grass: Shorter grass
= Tall Grass: Taller grass
= Wild Grass: Taller grass with varying blade heights

TIP: The keywords are not case sensitive, but you cannot change the order, e.g.
“grass tall” is not the same as “tall grass” to Enscape.

Grass Color

Because Enscape samples the color or texture assigned to the material, we can achieve
interesting results. | have been using this texture for a while as it has subtle variations in color,
which translates nicely to Enscape’s 3D grass. It was acquired from a larger high-resolution
aerial image.

TEXTURE | OFTEN USE FOR THE GRASS MATERIAL TEXTURE

As shown in the following image, | set the texture size to 120’ square; thus, the patterning within
the image is not obvious in Enscape due to the scale. Feel free to right-click and save this
texture and give it a try in your project.
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Texture Editar ®

I.\'c-\.i'r.“ E\.t lumjgy Qw, W"MI
o MuviomAh 7.0 2 g sae-Guss (1) &0

-
K "
‘.
'l‘
Color |RGE X55 255 255 -
Image -
Source Grazz_ Nastursljpg
Grass_Haturalpg Erghtness 7
[k I'“.'FF** 100 Irvvert Image
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Here are the results in Enscape. Notice that the color is not consistent, which produces an effect
that often occurs due to droughts. So, the result is more natural if this is the look you are going
for.
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Grass Types
Now let’s look at how we can create specific, real-world, grass types. You will be happy to know
it is easy.

_ _1~—-_.... { ) s
RMUDA" £ /%
= 1 . s 1 i

A ;"fr A X

First, notice a few grass types shown in the image above: Centipede, Bermuda, St. Augustine
and Zoysia.

| found this image by searching the internet for “grass types”. | then cropped the image down to
just the desired grass type (no text or lines) and saved a separate image, with a texture size of
about 8-12” (20cm — 30cm) wide and 4-5” (10cm — 13cm) tall produced the results shown
below. Of course, finding larger tileable samples would produce better results and look more
accurate in Revit if ‘realistic view’ were ever used.

HERE ARE THE RESULTS OF MY ‘GRASS TYPES’ STUDY IN ENSCAPE:
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GRASS TYPE: CENTIPEDE

GRASS TYPE: BERMUDA
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GRASS TYPE: ST. AUGU.

GRASS TYPE: ZOYSIA

Tip: Grass is not intended to be applied to predominately vertical surfaces, as the
blades of grass are generally vertical, not perpendicular to the surface.
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Out of curiosity, let’s look at what the two default Revit grass materials look like in Enscape —
these are the ones that install with the software. There is a big difference. The one actually
called “grass” is way too dark. The other is better, but still a little off. And this will change with
the lighting, so remember to consider the albedo; setting the real-world base color of a material
results in more realistic looking graphics in various lighting conditions.

REVIT’S DEFAULT GRASS MATERIAL

REVIT’S DEFAULT 'PLANT' MATERIAL
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With this, we can see the variety of options we have to represent grass in Revit. Some of the
techniques offered in the next section on SketchUp can also be applied in Revit. However, Revit
does not have the detailed sliders for height and height variation.

TIP: If the grass is poking through your floor or walk in Revit, add a Building Pad
below the floor/walk to stamp out the top of the toposurface in that area.

Water Material Settings in Revit
Revit has a built-in material specifically for M
water. This means things like transparency and 0 Tropical Blue 0
refraction are not input options as the material _

properties are based on real-world physical
properties. The various built-in options are
listed below.

Water Types:
Swimming Pool

Generic Reflecting Pool
Generic Stream/River
Generic Pond /Lake
Generic Sea/Ocean

Water Colors:

e Tropical

o Algae/Green '

° Murky/ Brown Type Gem—anc Sea/Ocean

° CUStom Color \Trupmal -‘
Wave Height 2.50

Water Wave Height: > | Tint

e Value between 0.0 — 5.0

Tint:

e RGB color

Various combinations of these settings produce unique results. In the image below are four
examples, from left to right, Swimming Pool, Stream/River + Murky/Brown, Lake/Pond, and
Sea/Ocean + Tropical. Usually the water setting would match the real-world condition you wish
to depict. For example, an ocean-front property would naturally have the Sea/Ocean water type
selected. However, the designer could choose any setting s/he wants for dramatic effect when
appropriate.

It is interesting to note, that even though the Wave Height settings is the same for each of the

images below, except the first one, the reflections are all different. Whenever Enscape renders
water on the screen it randomizes the water’s surface, resulting in a natural look.
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COMPARE WATER TYPES, FROM LEFT TO RIGHT; POOL, MURKY RIVER, LAKE AND TROPICAL OCEAN

When working within Revit, the Water material is a physically-based material with water-specific
settings as just described. Additionally, all Revit materials have an overriding Tint option. The
Tint setting can be used to make water look as if a colored dye has been added; think, the

Chicago River on St. Patrick’s Day in the USA.

P Information
¥ Water
Type  Generic Sea/Ocean x
Color  Tropical -
Wave Height 2.50
* ¥ v Tint
Tint Color [RGEZ5S 00 NNG—

TINT WATER COLOR

RED TINT APPLIED TO WATER MATERIAL

The following image shows how the wave height, or turbulence, can be controlled. Here we
have the two extremes, one near zero, and another in the middle; 0.0, 0.50, 2.5 and 5.0. It is
possible to have multiple wave heights within the same project by creating additional materials.
One might do this, for example, to represent still water in a glass in the dining room and then a
more active water in an adjacent body of water, such as a river or lake.
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COMPARE TURBULENCE VALUES (0.0, 0.5, 2.5 AND 5.0)

Natural Example

Combining Enscape’s realistic water and grass for non-architectural works can also be archived
with much success. The following model is 100% Revit and Enscape without any post
production. This project was quickly created, in just a few hours, as an example for a proposal
to show what could be done for a park restoration project with a Landscape Architect.

The four images below are the same, except with various Wave Height values applied. This
image uses RPC’s, Megascan content, SketchUp’s 3D Warehouse content and one of
Enscape’s built-in skyboxes. Also, the sun rays are being emphasized by an increased fog
setting from the Enscape Settings dialog. As you can see, the results are simply astounding:

WAVE HEIGHT SETTING: 5.0
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