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Agenda

 OpenStudio and DOE’s BEM Ecosystem
 OpenStudio Measures

* Daylighting and BEM rant

* OpenStudio/Radiance Features Update

* NREL/GitHub mirror of Radiance Source Repository
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Inspirational Quotations

“To nature, who gives us marvelous complexity,

all the while making it look easy.”
- Greg Ward, “Rendering with Radiance”

“Without lamps, there’d be no light.”
- John Bender, “The Breakfast Club”

(obviously, not a lighting designer)
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OpenStudio’s Energy Modeling Ecosystem

OpenStudio is an open
source platform that
bridges the gap between
capable but complex
engines and the easy-to-
use applications that
drive energy savings.
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Who Uses OpenStudio?

The market for OpenStudio is diverse and includes:
* Developers wishing to quickly and cost-effectively bring new
* A&E practitioners who use applications for new construction

software to market;
and retrofit projects;

* Utilities trying to reduce costs of incenting EE, improve realization rates, and assess

technology potentials;
* Researchers designing and assessing new technologies; and
 Students who are the next generation of building designers.
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OpenStudio Partners (Partial List)
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Foundations: The Building Component Library (BCL)

Building Component Library ::NREL

Welcome, Guest! Login | Register

- Search
Enter the terms you wish to search for.
Search fora Filter results and Add component Run simulation Bmldmg Component lerary
component or download data to your and review
enel . gl\e Spemﬁcef'geor btgglill\g energy results. The Building Component Library is a repository of building data used to
Cocrnten esyou need. modet. create building energy modets. The data are broken down into separate

measure.

components that represent parts of a building: windows, walls, schedules, and

weather information are a few examples.
C
+ @ Search for components by type or keyword and use the facets to narrow
down your search. Once you find the components you need, download them
and insert them in your energy model.

|+ I

. & Developer Access .
Components Energy Conservation Measures
Total Components 28,652 Total Measures 1 &=

=5/ News view all @

The components are designed to provide data to the energy Energy saving measures are packages that have been
modeler and simplify the process of gathering inputs. The created to try one or a package of energy saving measures Initial Component Upload Complete
range of components goes from whole buildings to detailed to your model. An example would be a measure that adds
files, like duct sealing components. overhangs to all your windows.
| Search | Search
| ¢ Browse Components ° m Browse Energy Conservation Measures °J

* An Internet-connected source of building energy modeling data:
* Enables drag-and-drop modeling for quick technology evaluations
* Provides consistent, detailed inputs to drive decision-making
* Searchable readily available within applications
« The BCL is key to OpenStudio’s extensibility
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The BCL: A Source for Reusable Input Data...

Building Component Library ::NREL

Welcome, Guest! Login | Register

{ Enter the terms you wish to search for.

Building Component Library

Search fora Filter results and Add component Run simulation

component or lownloac data to your and review

enel . the speific file or building energy results. The Building Component Library is a repository of building data used to
conservation files you need. model.

create building energy models. The data are broken down into separate
components that represent parts of a building: windows, wals, schedules, and
weather information are a few examples.

measure.

Search for components by type or keyword and use the facets to narrow
down your search. Once you find the components you need, download them
and insert them in your energy model.

. & Developer Access [}
Components Energy Conservation Measures
Total Components 28,652 Total Measures 1

News view all @

The components are designed to provide data to the energy Energy saving measures are packages that have been »
modeler and simplify the process of gathering inputs. The created to try one or a package of energy saving measures Initial Component Upload Complete
range of components goes from whole buildings to detailed to your model. An example would be a measure that adds
files, like duct sealing components. overhangs to all your windows.
[ Search [ Search
i; ¢ Browse Compaffents © i ' Browse Energy Conservation Measures °J

ASHRAE 90.1 Constructions Exteri all Steel-Framed NR

Attributes [ st units_: |
Standard ASHRAE 90.1 Constructions C t .
Construction Exterior Wall o m p o n e n s °
Construction type Steel-Framed
Efective alue 0421 12 F B *Assembled to form complete energy
Insulation minimum r-value R ft"2 F h/Btu
Click to view more images Film coefficients false d I
o OpenStudio Type 0S:Construction m 0 e S
Fidelity level:
—— e — Source

ser Ratng Files *Include constructions, lights, schedules,

ASHRAE 90.1 Constructions_Exterior

. EnergyPlus 7.0.0.036
povnioacs: 7 e weather data, PV components, and more
ASHRAE 90.1 Constructions_Exterior Openstudio 0.7.0
Component Types: Wall_Steel-Framed_NR_v0.7.0.0sm P o
Construction Assembly ASHRAE 90.1 Constructions_Exterior R —,
Wall Wall_Steel-Framed_NR_v0.7.0.05c penstudio0.7.
Exterior Wall
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...and a “Measures” Repository

we
L] »

LINREL

Login | Register

Building Component Library

Welcome, Guest!

{ Enter the terms you wish to search for.

Building Component Library

Search fora Filter results and Add component Run simulation

component or lownloac data to your and review

enel the specific file or building energy results. The Building Component Library is a repository of building data used to
conservation files you need. model.

create building energy models. The data are broken down into separate
components that represent parts of a building: windows, wals, schedules, and
weather information are a few examples.

measure.

Search for components by type or keyword and use the facets to narrow
down your search. Once you find the components you need, download them
and insert them in your energy model.

. BDevdoper Access . |
Components Energy Conservation Measures
Total Components 28,652 Total Measures 1] ]

News view all @

The components are designed to provide data to the energy Energy saving measures are packages that have been
modeler and simplify the process of gathering inputs. The created to try one or a package of energy saving measures Initial Component Upload Complete
range of components goes from whole buildings to detailed to your model. An example would be a measure that adds
files, like duct sealing components. overhangs to all your windows.
I O | search I 2| search

© ] Browse Ene servation Measures

m Browse Components

Measures:
* Contain logic needed to
transform an energy model
easily and consistently

*Can be applied singly or as
part of a parametric analysis
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Modeling Today

Knowledge is passed one-to-one:
Inconsistent, not scalable, not transparent

Watch
closely.

Simulation
Program
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What We’ve Needed

A better way to share
modeling techniques.

Simulation Program

NATION# GY LABORATORY



It Exists! — OpenStudio Measures

OpenStudio Measures are (generally) short scripts
that transform building models quickly and easily

OpenStudio Measure:

" OSM B Do something to model

Model

(Before)
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Sample Measures
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Daylighting
Measure

Night Setback
Measure

Add Heat
Recovery
Measure




Measures Workflow Example

= oy li— B SR T B

o - 2w e L [ » [

B - B

OpenStudio Parametric .._.._i.m _.."::ﬁ.g. :5 "?"55"? _ E m

Analysis Tool (PAT) L L . .

Baseline - ‘ / - v a0 a4 ™ . o

Model = : i " n

| Online Database of Measures |
Life cycle analysis identifies
cost-effective measures that
are automatically documented .
Ssimuwiatt
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OpenStudio Enables Automated Model Generation...

VirtualPULSE_run.rb € l

e “ermeiLSDUdL Geometry and Space
#create a new model Type Deﬁ nitions

model = VirtualPULSEModel.new

#add geometry (in this case a simple multi-story core/perimeter building)

#add thermostats

model .add_thermostats({"heating_setpoi

#assign constructions from a local library to the

model .add_constructions({"construction_’ hbra?,\ > "#{Dir.pwd}/Virtual PULSE_default_constructions.osm"})
i

he nodel

i e" => "ASHRAE_90.1-2004",
#add design days to the model
model .add_design_days()

#translate the OpenStudio model (. to an EnergyPlus model & ldf)
model . translate_to_energyplus_and_save_idf({"idf_save_directo

#run the EnergyPlus model (.1idf)

VirtualPULSEModel : : run_ener:

Equipment Consumption [kKBTUx10%6] >

&

B Room — Detailed I-!VAC
Electricity Lo and Zoning

B Lighting .

Auxiliary S
Energy Eo—is
B Heat —
Generation Simulated End e e
I Chiller Uses e
B DHW
Fo i;o

14.8% || 14.6%
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...and Cloud-Based Analysis

Server

User

Interfaces

Scripted
Analysis

N~

.mongoDB

lance

18€ jse

Radiance

\t/

s

Radiance

Cloud, Cluster, or Localhost
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Yes, but...

* What'’s that third one there?
 Well, that’s Radiance.

* Where’s that fit in?

 Oh, yeah...
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Radiance Measure

Daylight simulation with Radiance is now available as an

OpenStudio measure!

require 'fileutils'
require 'csv'
require 'tempfile'
require 'date’

class RadianceMeasure < OpenStudio::Ruleset::ModelUserScript

def name
return "Radiance Daylighting Measure"
end

def description
return "This measure uses Radiance instead of EnergyPlus for daylighting calculations with OpenStudio."
end

def modeler_description
return "The OpenStudio model is converted to Radiance format. All spaces containing daylighting objects (illuminance map, daylighting
end

def arguments(model)
args = OpenStudio::Ruleset::0SArgumentVector.new

chs = OpenStudio::StringVector.new

chs << 'Yes'

chs << 'No'

apply_schedules = OpenStudio::Ruleset::0SArgument: :makeChoiceArgument( ‘apply_schedules', chs, true)
apply_schedules.setDisplayName( ‘Apply schedules')

apply_schedules.setDefaultValue('Yes"')

apply_schedules.setDescription(‘Replace lighting and shading control schedules with schedules computed by Radiance')
args << apply_schedules
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Radiance Measure

By moving the Radiance simulation workflows to the OS Measure
Framework, users can use Radiance for/with:

* GUI-based parameter space creation (PAT)
e Large-scale analysis (OpenStudio-Server)

* Simulations on local systems or on the cloud (AWS, other)
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So what?

Evaluating daylight in a space
constrained by an energy model’s
notion of architecture, is a fool’s
errand!

Climate based daylight modeling and
spatial daylight distribution form the
foundation of all modern “dynamic
daylight metrics”, which are here to
stay.

And real buildings have people in them! “Oh, dear, such a glare!”

- Violet, Dowager Countess of Grantham,
offering her opinion of small-size, intense

Modern metrics require better tools, light sources
both for application and refinement
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Why Radiance?

Real buildings are partitioned by
space use, not by HVAC zone!

EnergyPlus’ sense of interior
architectural space has no

relationship to the actual interior
architecture!

Radiance and the OpenStudio model
are not constrained by thermal zone
boundaries

EnergyPlus Daylight Model
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Top Floor Vs. Typical Floor
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Architecturally Honest Simulation

First Floor
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Second Floor

INATIONAL JENEWAEBLE SNERGY LABORATORY 23



Why (not) Radiance?

The OpenStudio approach to Radiance is to provide better quality,
climate-based, spatio-temporal daylighting data to inform:
* General daylight metrics (UDI! UDI! UDI!)
* Lighting energy savings potential and schedules for a
building energy model (BEM)

LM-83 is a good start, but is already under scrutiny and revision
proposal. Also requires lengthy calculations and detailed CFS data.

NREL has leveraged the OS Model and SDK for integrated daylight
and building energy modeling, but more detailed daylight
modeling, metrics reporting, and tighter linkage with EnergyPlus
model objects is needed (and currently not funded) =(

</rant>
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OpenStudio/Radiance 3-Phase Workflow

OpenStudio -> Radiance “Forward Translator”:
* Converts model from OpenStudio (.osm) to Radiance project:
* Geometry
* Materials
* Analysis objects (illuminance grids, lighting control and glare analysis
points)
 Weather (.epw)
* Schedules (lighting/equipment loads, occupancy, etc)
* Views
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OpenStudio/Radiance 3-Phase Workflow

OpenStudio -> Radiance “Forward Translator”:
* Performs automatic window grouping:

* Uncontrolled windows are placed together, calculated as single phase
e Single phase method

e Controlled windows are logically grouped by:
* Space
* Orientation
VLT
* CFS

* OpenStudio v.1.9.0 will ship with BSDFs for:

* Air! (allows to compute all view matrices simultaneously)
e Blinds

* Shadecloth
e Daylight redirecting louvers
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Window Grouping Example

Each window group receives an exterior solar gain sensor for shading control input (“auto shades”)

Diffuse skylights and daylight clerestory (WGO)

Clear glazing with
blind, east-facing
(WG1)

CIeaEr view glazing with
blind, south-facing (WG2)
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OpenStudio Rfluxmtx Integration

OS::Radiance::ForwardTranslator
* Adds necessary headers for rfluxmtx
* Fully automates 3-phase matrix generation

# OpenStudio Window Group: WG1
#@rfluxmtx h=kf u=Z o=output/dc/WG1.vmx

orwardTranslator # SubSurface = East_ Window

# Tvis =0.25 (tn =0.27)

WG1 polygon East. Window

0

0

12

8.561387500000031 4.110043965327130 2.504345203724800

| 8.561387500000031 4.110043965327130 0.973995203724805
8.561387500000031 1.633885650643690 0.973995203724805

Clear glazing with 8.561387500000031 1.633885650643690 2.504345203724800

blind, east-facing
(WG1)

For (much) more on using rfluxmtx, see Andy McNeil’s Presentation from the 2014 Radiance International Workshop:
http://www.radiance-online.org/community/workshops/2014-london/presentations/dayl/McNeil_BSDFsandPhases.pdf
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CFS Support

OpenStudio 1.9.0 will include BSDFs for
detailed simulation of complex
fenestration systems (CFS):
* Venetian Blinds
* Shadecloth (e.g. Mechoshade)
* Daylight redirecting devices (e.g.
Lightlouver)

OpenStudio will allow you to use BSDFs as
easily as any standard glazing material

Additional info available at:

http://www.rumblestrip.org/2014/06/03/sanity-testing-bsdfs/

NATIONAL RENEWABLE ENERGY LABORATORY

Clear Glazing

Venetian Blind

Lightlouver

cd/m2

10021374
632.455
399.052
2511785
158.865
100:237,
68.245
39.905
25.178

cd/m2

1002374
632.455
399.052
251./85
158865
100237
63.245
39.905
25.178

cd/m2

10021374
632.455
399.052
251,785
158.865
100.237
68.245
39.905
25.178

< Probably NSFW, just sayin’.




New OpenStudio/Radiance Workflow

1. Create (or import) model in SketchUp
2. Finalize settings in OpenStudio Application
(OSApp)
3. Run single model instance in OSApp, and/
or:
4. Create parameter space in PAT and run
zillions of models:
* on local system,
or:
* inthe CLOUD!
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New OpenStudio/Radiance Workflow

Simulation engine select radio buttons are gone...

e 00 “@ workshop.osm o

| output | [ Tree ||

Running

Select Daylight Simulation Engine () EnergyPlus (+) Radiance

Warnings: 0
Errors: 0
g/ Qutput

— Ruby-0/in/model/radiance/gen_eplus/3-EnergyPlus-0/eplusout.sqgl

u} Getting weather file

Weather file is not empty

Path to weather file is: /Users/rgugliel/Desktop/workshop/files/USA_CO_GColden-NREL.724666_TMY3.epw using
osmpath: /private/var/folders/ds/n9tsmxrn2ml1fpghSwl4g9r8g6n7b6/T/OpenStudio.gg6768/resources/run/1-
Ruby-0/in

epwFile is not empty

EPW From model not found

Executing epw2wea: fusr/local/radiance/bin/epw2wea

place Denver Centennial Golden Nr_USA .
latitude 39.74

longitude 105.18
time_zone 105.00
site_elevation 1829.0
weather_data_file_units 1
city: Site 1

)
cJd
X

3 latitude: 39.74
G longitude: -105.18
Ll

elevation: 1829 meters

timezone: CMT -7

2014-09-01 14:04:56 UTC: no spaces specified, calculating all spaces (could take a while):
2014-09-01 14:04:56 UTC: checking for radiance

RADIANCE 4.3a lastmod Thu Aug 21 20:00:13 MDT 2014 by rgugliel on rgugliel-25367s
2014-09-01 14:04:56 UTC: radiance... ok.

2014-09-01 14:04:56 UTC: no options file provided, reading from model

Running radiance in directory '/private /var/folders/ds/n9tsmxrn2ml1fpqhSwl4g9r9g6n7b6/T/
OpenStudio.ggb768/resources/run/1-Ruby-0/in/model/radiance’

MP Radiance using 7 core(s)

computing daylight matrix for window group WG1...

computing daylight matrix for window group WG2...
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New OpenStudio/Radiance Workflow

User now adds the Radiance Daylighting Measure to the “stack”

8 00

(m(e

Untitled

| Radiance Daylighting Measure

:i?fﬁ
=N

4

2
L=

1@45’1

2 (O 91%181@1

NATIONAL REN

% New Always Run Measure

"
Library -
Name
‘Radiance Daylighting Measure
Description
This measure uses Radiance instead of EnergyPlus for
daylighting calculations with OpenStudio.
Modeler Description
The OpenStudio model is converted to Radiance format. All
spaces containing daylighting objects (illuminance map,
daylighting control point, and optionally glare sensors) will —
have annual illuminance calculated using Radiance, and the
Inputs
Apply schedules
Replace lighting and shading control schedules with schedules computed by
Radiance
[Yes t]
Write Radiance SqlFile
Y Write Radiance results to a SgiFile format
M [ves 3]
Cores
Number of CPU cores to use for Radiance jobs. Default is to use all but one core
[ Default 3]




New OpenStudio/Radiance Workflow

...and optionally loads in PAT for parametric analysis

e 00 (L] workshop2 ' e 0o ] workshop2 "

P T———— e B
Name

w Select Your Baseline Model

Description

This measure will set the window . SelectAll | [Clear Selection| OAll

to wall ratio for exterior surfaces

with a specified orientation. If one

[ . ‘ or more windows exist on an
Modeler Description ¥ Radiance Daylighting Measure 2015-Aug-17 01:57:59 Idle 0 Warnings O Errors

Radiance Daylighting Measure ‘ ’

E v ‘Set Window to Wall Ratio by Facade Group

|SEK incowit W alllRarlolovikecad o e Taive | This measure identifies exterior Initial Condition: Input building model contains 4 spaces.

surfaces of the proper orientation Final Condition: Measure ran Radiance on the 3 spaces containing daylighting objects.

Then it runs a method that Info: 2015-08-17 05:58:28 UTC: dctimestep output/dc/WG1.vmx bsdf/air.xml output/dc/WG1.dmx annual-sky.mtx | rmtxop -fa -c 47.4
removes existing windows and 120 11.6 - > output/ts/WG1_air.xmLill

Info: 2015-08-17 05:58:29 UTC: dctimestep output/dc/WG1.vmx bsdf/blinds.xml output/dc/WG1.dmx annual-sky.mtx | rmtxop -fa -c 47.4

Set Window to Wall Ratio by Facade Alternative 1

inputs) 120 11.6 - > output/ts/WG1_blinds.xmL.ill
Window to Wall Ratio (fraction). Info: 2015-08-17 05:58:31 UTC: dctimestep output/dc/WG2.vmx bsdf/air.xml output/dc/WG2.dmx annual-sky.mtx | rmtxop -fa -c 47.4
0.7 ] 120 11.6 - > output/ts/WG2_: alrxml All
N Info: 2015-08-17 uTtc: put/dc/WG2.vmx bsdf/blinds.xml output/dc/WG2.dmx annual-sky.mtx | rmtxop -fa -c 47.4
M Sill Height (in). 120 11.6 - > output/ts/WG2_blinds.xmLill
[3 |
Cardinal Direction. » ModelToldf 2015-Aug-17 01:59:36 Idle 0 Warnings O Errors
*
[ East '] P ExpandObjects 2015-Aug-17 01:59:37 Idle 0 Warnings O Errors
P Report Request 2015-Aug-17 01:59:37 Idle 0 Warnings 0 Errors

P EnergyPlusPreProcess
P EnergyPlus
P Standard Reports

P OpenStudioPostProcess

2015-Aug-17 01:59:38 Idle
2015-Aug-17 01:59:39 Idle
2015-Aug-17 01:59:45 Idle

2015-Aug-17 01:59:47 Idle

0 Warnings 0 Errors
10 Warning: 0 Errors
0 Warnings O Errors

0 Warnings 0 Errors




New OpenStudio/Radiance Workflow

Individual space illuminance maps are saved in sql format...

8 00 ResultsViewer e
;Select File [ 1-Ruby-0  +| W) ‘wd é IE o O Plotl 3] Ly By 5
Filter Criteria { @-Welcama @-Blot:0 m
L)y R R R B
O Tree View
(output) llluminance Map,SW_Space_101

Variable Name A Key Value Reporting Freque e 1,600
Daylight Sensor llluminance SE_Space_102 | Hourly
Daylight Sensor llluminance Space_1 Hourly 1,400
Direct Normal llluminance NE_Space_104 | Hourly
Direct Normal Illluminance SW_Space_101 | Hourly e
Direct Normal llluminance SE Space_102 | Hourly L 1,000
Direct Normal llluminance Space_1 Hourly . £ -
Clobal Horizontal llluminance NE_Space_104 | Hourly = - 800 2
Clobal Horizontal llluminance SW_Space_101 | Hourly
Clobal Horizontal llluminance SE_Space_102 | Hourly o0
Clobal Horizontal llluminance Space_1 Hourly 400
Illuminance Map NE_Space_104 | Hourly
llluminance Map SW_Space_101 Hourly e
llluminance Map SE_Space_102 | Hourly | | |
Illuminance Map Space_1 Hourly s L X (m) &
Maximum Simplified Daylight Glare Probability | SW_Space_101 | Hourly Center- (:} ) |§,| @'
Maximum Simplified Davliaht Glare Probabilitv | SE Space 102 | Hourlv
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New OpenStudio/Radiance Workflow

Individual space illuminance maps are saved in sql format...

e 00 ResultsViewer e
‘Select File | 1-Ruby-0 3| g J ﬁ. E % I % | ;| Plot 1 3 O v O D
Wel Plot O n:ﬁ!.
Filter Criteria [afaliiclcome @ Plo
|'[ Clear | i
e o ~ ‘ 1 Ve =) L~
R Y
Table View [BETXTTD
(1-Ruby-0) Mean llluminance Map,Space_1
Variable Name A KeyValue  Reporting Frequent 9
Daylight Sensor Illuminance Space_1 | Hourly 1 B 4,000
Direct Normal llluminance Space_1 Hourly 20 7 I
GClobal Horizontal llluminance Space_1 Hourly ] L
| ~ 3,000
llluminance Map Space_1 Hourly 15 | -
P “ I| II II I
Maximum Simplified Daylight Glare Probability | Space_1 Hourly Q . ’ “ 3 _
Q . L =
Pul >
Mean llluminance Map w 2 ‘ - 2,000
I 10 + I | ‘ L
Mean Simplified Daylight Glare Probability Space_1 | Hourly 11 h“ ‘ | m |Iﬂ| r
Minimum Simplified Daylight Glare Probability | Space_1 Hourly ] r
- 1,000
5 /
0o- “0
T T T T T T T
= = a 2 S ~ =
~ T Iy ~ & = ~N
L= L= [=] (=] (=] - -
Simulation Time
Center: 1 ) > 11.00 \;I
Span: ) > [0.00 (3]
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New OpenStudio/Radiance Workflow

...and daylight metrics are stored in CSV format

# OpenStudio Daylight Metrics Report

# Average daylight autonomy for building daylit spaces: 0.65

# Space data format: [space_name] [metric(setpoint)] [input_hours_range]l [metric_valuel [hours_met] [input_hours]
NE_Space_104,DA(500) ,Daylit Hours,0.66,3102,4710
NE_Space_104,DA(500) ,0ccupied Hours,0.47,2481,5270
NE_Space_104,DA(500) ,Daylit and Occupied Hours,0.66,2475,3735
NE_Space_104, conDA(500) ,Daylit Hours,0.68,3197,4710

NE_Space_104, conDA(500),0.49,0ccupied Hours2565,5270

NE_Space_104, conDA(500) ,Daylit and Occupied Hours,0.68,2549,3735
NE_Space_104,UDI(100-3000) ,Daylit Hours,0.45,2134,4710
NE_Space_104,UDI(100-3000) ,0ccupied Hours,0.32,1707,5270
NE_Space_104,UDI(100-3000) ,Daylit and Occupied Hours,0.45,2549,3735
SW_Space_101,DA(323),Daylit Hours,0.63,2959,4710
SW_Space_101,DA(323),0ccupied Hours,0.46,2412,5270
SW_Space_101,DA(323),Daylit and Occupied Hours,0.65,2411,3735
SW_Space_101, conDA(323) ,Daylit Hours,0.72,3413,4710

SW_Space_101, conDA(323),0.52,0ccupied Hours2761,5270

SW_Space_101, conDA(323) ,Daylit and Occupied Hours,0.74,2750,3735
SW_Space_101,UDI(100-3000),Daylit Hours,0.67,3172,4710
SW_Space_101,UDI(100-3000),0ccupied Hours,0.48,2543,5270
SW_Space_101,UDI(100-3000),Daylit and Occupied Hours,0.68,2750,3735
SE_Space_102,DA(323),Daylit Hours,0.63,2953,4710
SE_Space_102,DA(323),0ccupied Hours,0.45,2374,5270
SE_Space_102,DA(323),Daylit and Occupied Hours,0.63,2361,3735
SE_Space_102, conDA(323),Daylit Hours,0.71,3327,4710

SE_Space_102, conDA(323),0.51,0ccupied Hours2675,5270
SE_Space_102,conDA(323),Daylit and Occupied Hours,0.71,2651,3735
SE_Space_102,UDI(100-3000),Daylit Hours,0.53,2499,4710
SE_Space_102,UDI(100-3000),0ccupied Hours,0.38,2025,5270
SE_Space_102,UDI(100-3000) ,Daylit and Occupied Hours,0.54,2651,3735
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Wall Thickness

OS::Window::FrameAndDivider
e Support for wall thickness, mullions and framing
* Translates to Radiance model (and EnergyPlus)

® 006 Untitled - SketchUp Pro |~ 2%
7= = ﬂ ) ll 0 g B2 @& ?\\ -
e 06 OpenStudio Inspector

Select Type Edit Object
———

OpenStudio Constructions \ o | Btu/ft>h-R
0S:Construction (29)

0S:Construction:CfactorUndergroundWwall (0) . -

0S:Construction:FfactorGroundFloor (0) 2?::; gzgng;sgge (GlEes ol e B o=l
0S:Construction:InternalSource (0) )
0S:Construction:WindowDataFile (0) 1

OpenStudio Geometry |

0s:Building (1) Divider Solar Absorptance

OS:Facility (1) ‘ ,
OS:InteriorPartitionSurface (0) 0

OS:InteriorPartitionSurfaceGroup (0)

0S:ShadingSurface (15) Divider Visible Absorptance

0S:ShadingSurfaceGroup (5) M 1
0OS:Space (4) 0

0S:Surface (24)

0S:SubSurface (8) Divider Thermal Hemispherical Emissivity

PR ECEI
X . Outside Reveal Depth

|1 10.39999999999999997 | ft
Select Object

0OS:WindowProperty:FrameAndDivider Outside Reveal Solar Absorptance

o |
Name A Comment

Inside Sill Depth
10.0099999999999999985 | ft

Inside Sill Solar Absorptance
0 |

Inside Reveal Depth
10.39999999999999997 i3

O e g Inside Reveal Solar Absorptance
® @@‘0 Select objects. Shift to extend select. Drag mouse to sel L 0 |

http://nrel.github.io/OpenStudio-user-documentation/tutorials/tutorial_windowproperty frameanddivider/
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Radiance on GitHub

* Mirror of Radiance CVS source code repository

* Refreshed every 15 minutes

* Full revision history

* Use “combined” branch for latest history!

 NREL installers (Windows, Mac, Unix)

* Release snapshots

* https://github.com/NREL/Radiance

* Thanks/fist-bumps to Nick Long (NREL), Zack Galbreath (Kitware),
and US Department of Energy for this resource!

S 9OPOMOVO=E QPO MORO=
[ tineorg [l Weather

B

Eror + & & B Q[ Explore Gist Blog Help Brom + & & B € [ misrososiony 5o Explore Gist Blog Help B + &6 B

@uUnwatch = 1 A Unstar 8 YFork 4 NREL / Radiance @Unwatch+ 11 kUnstar 8 YFork ¢ NREL / Radiance @unwatch - 1 kUnstar 8 YFok 4

Py
o m— = - =l o
o

- 1 combinad + cvahead

EZEXZA 4.2 Official Release
o Bar

< bodsoo

Thi
—
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Radiance on GitHub

GitHub mirror of Radiance source
repository

Easy access to Radiance source
code

Release tags

Revision history

Installers (Packages)
https://github.com/NREL/
Radiance

NREL/Radiance at combin: x

€ - C' |8 GitHub, Inc. [US]| https://github.com/NREL/Radiance/tree/combined Q9 @

2= Apps i Crossfit E Triumph SPIRIT i Accounts ﬁ Work O My Issues ll Unmet Hours i Stuff H Facebook G

O This repository  Search Explore Gist Blog Help ‘ rpg77i
NREL / Radiance @ Unwatch~ 12 ¥ Unst
5,419 commits 3 branches 10 releases 0 contributors <

| .
2 branch: combined - Radiance / + = o
This branch is 415 commits ahead of master Pull Request Compare 1.]

Fixed return code [EE

greg authored 2 days ago latest commit 1lcce7bbas4 E—

I InstallRules Removed objview Ruby script, which is no longer needed for Windows 10 months ago »
I build_utils Changes for MINGW compilation using SCons (thanks to C. Kohler) 5 years ago fala
B cmake_tests Changes to support new Cmake build system 3 years ago
I doc Minor fix 28 days ago s
I platform Additional fixes for MINGW thanks to Guy Vaessen 4 years ago -
i src Fixed return code 2 days ago Z:‘S‘lj
I test Added qt interface for rvu and cmake files from Bill Hoffman 3 years ago r
CMakeLists.txt Updated top-level cmake file 6 months ago
[E CTestConfig.cmake Patch for RobG 2 years ago
[® INSTALL.scons SCons now checks for installed auxiliary support files. 5 years ago
[® License.txt Updated some dates 3 years ago
[ MANIFEST Added files needed by cmake 3 years ago
[® README txt Preparation for 4.2 release 7 months ago
[® SConstruct Fixes to MINGW build 5 years ago
[E Welcome.txt Took out version, which was showing up wrong anyway. 5 months ago

installib Added check for installation of overlay files. 12 years ago
[E makeall Added suffix to copy Perez files in "makeall library" 3 years ago
[ noX11.help Added missing files for 3.5 release 12 years ago
[ README.txt

RCSid "$Id$"
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Radiance on GitHub

GitHub mirror of Radiance source
repository
* Easy access to Radiance source
code
* Release tags
* Revision history
e |nstallers (Packages)
e https://github.com/NREL/
Radiance

OFixed return code - lcce7! X

€ - C | GitHub, Inc. [US]|https://github.com/NREL/Radiance/commit/1cce7bbad... Q| @ @ £
2 Apps E Crossfit BTriumph SPIRIT G Accounts i Work O My Issues l[ Unmet Hours i swif [ Facebook

O This repository  Search Explore Gist Blog Help ‘ rpg77
NREL / Radiance ®Unwatch~ 12 % Uns
Fixed return code Br
U combined + cvshead
greg ( authored 2 days ago 1 parent 585c¢9e9 commit lcce7bbad4eafafddcaeede684a6:
Showing 2 changed files with 2 additions and 2 deletions. Uni

2 m sre/utilfrfluxmtx.c

o

for (i = @; & ¢ nsbins; i++)  /* send rcontrib ray samples */

if (!(*curparams.sample_basis)(&curparams, i, rcfp))
return(1);
1363 - return(pclose(rcfp) == 8); /* all finished! */
+ return(pclose(rcfp) < @); /* all finished! */

userr:
if (a < argc-2)
fprintf(stderr, "%s: unsupported option '%s'“, progname, argv[a]);

2 mm sre/utiliwrapBSDF.c

UsageExit(argv[e]);
continue;
case 'c': /* correct solid angle */
778 - correct_solid_angle "= 1;
778 + correct_solid_angle = 1;
continue;
case 't': /* transmission */
if (1 >= arge-1)

E Write Preview LI Markdown supported L, Edit in fullscreen

Leave a comment

Attach images by dragging & dropping, selecting them, or pasting from the clipboard




Radiance on GitHub

GitHub mirror of Radiance source
repository
* Easy access to Radiance source
code
* Release tags
* Revision history
* Installers (Packages)
e https://github.com/NREL/
Radiance
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QReleases - NREL/Radiance x

€ - C' |8 GitHub, Inc. [US]| https://github.com/NREL/Radiance/releases QA ® @ §
i Apps [l Crossfit ETriumph SPIRIT [l Accounts Bl Work OMy Issues 1[ Unmet Hours (@l Stuff  [fg Facebook @

O This repository  Search Explore Gist Blog Help ‘rpgm

NREL / Radiance @Unwatch~ 12 Unstz

m Tags Drafta n

=3 43a2

4382 ‘ rpg777 released this 24 days ago + 16 commits to combined since this release
D43a

- d0sf33b Added needed include file for rand() and RAND_MAX under Windows

Downloads

7 radiance-4.3.a-Darwin.dmg
7 radiance-4.3.a-Linux32.tar.gz
) radiance-4.3.a-Linux64.tar.gz
7 radiance-4.3.a-win32.exe

1) Source code (zip)

1) Source code (tar.gz)

o 422

422 ‘rpgm released this on Nov 12, 2014 - 28 commits to combined since this release

-0 921e961

This is Radiance Release 4.2, patch level 2. Change(s) since last patch release listed belo
change(s) that caused a new official patch release in bold.

« Fixed bug in rsensor related to having many rows (altitude) and few columns (azimutt
sensitivity file.

« Fixed floating point round-off error in new Hessian calculation for some systems (Wir
primarily).

« Fixed bug in tensor tree BSDF code that caused bus error on some systems, an
have been source of other errors as well.

Browse the source code snapshot here.




OpenStudio/Radiance Roadmap

For v1.9.0 (September 30, 2015)
e Radiance Measure
e Testing/validation
* Documentation

FY2016 (Begins October 1, 2015)
e Continued support of Radiance source code mirror on GitHub
* Cross platform Radiance installers
. dxGridmaker)
e Data visualization
* Report “Measure”

e JavaScript/Angular.js, etc...
e ?
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