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Parametric Design What is Grasshopper? Visual Scripting

Why does it matter?
e What is [the History of] Parametric Design?

Go read this link: http://www.danieldavis.com/a-history-of-parametric/

Aistory of Parametic

Pt = Rhino.Geometry.Point3D(X, Y, Z)

Parametric Analysis is the new

Honeybee: Grasshopper <> Radiance/Daysim/EnergyPlus Honeybee: Multiple Material Components
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4. Read the simulation result

3. Export to EnergyPlus and RADIANCE

1. Split mass to zones

2. Add glazing based on orientation
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All Groups My Groups @°® Options |+ + Invite

Ladybug + Honeybee

[+ Created by Mostapha Sadeghipour Roudsari
A View Groups

Information =4 Send Message to

L 17 =
L

Ladybug and Honeybee are two open source
environmental plugins for Grasshopper to help
designers and engineers create an environmentally-
conscious building design.

Members (1218)

Installation Instructions

Download Ladybug and Honeybee

Remove Old Version

Ladybug Primer, Honeybee Primer

Example Files for Ladybug
Example Files for Honeybee

Ladybug on GitHub
Honeybee on GitHub

Use this Reference for your Publications.

#={' Stop Following New

Licensed under @license GPL-3.0+
Members
http://spdx.org/licenses/GPL-3.0+

+ Invite More

http://www.grasshopper3d.com/group/ladybug




. 1365 Discussions . 5029 Replies . 498 Comments . 660 Connections .




+53,000 downloads from 2014.

1365 discussions, 5029 replies and 498 comments.

78.5% of the discussions get the first reply in less
than a day.

95.0% of them will get the first reply in less than 3
days.
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Share Knowledge.
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Grasshopper

ALGORITHMIC MODELING FOR RHINO.

’ e e Home Galleries Download Tutorials Discussions | }
@, | @° Options |+ ‘ ‘ + add | Mostapha Sadeghipour o A @.- ;
= |Roudsari @ g
@ T [discussion] Sky View Factor Sign-Ohf G 6 ’
C' g @. Posted by Grasshope on February 10, 2016 at 10:52am in Ladybug + Honeybee =4 Inbox (4 new) ' @ gkt ’ ; o
o € Back to Ladybug + Honeybee Discussions ¥ Alerts o "
@ Friends - Invite
o g o g a t
@' i o c Dear bee and bugs, @° Settings 0 @' [
I'd like to share and discuss with you my understanding of Sky View Factor, considering that it is an import New Invites ety
e e @ s concept frequently misunderstood. 6 Group Invites .::_: 0
.,;
{ﬁ b @ ‘ o ) o e s .
Sky View Factor is first and foremost defined from the discussion of radiation exchange between urban Falsian
+wuuw surfaces and the sky in urban heat island research (See Oke's literature list below). It will be affected by T —— [ pEm—— @ au
° YO R & 1 PNt the proportion of sky visible from a given calculation point on a surface (vertical or horizontal) as a result of Select Language T
. B G . | the obstruction of urban geometry, but it is not entirely associated with the solid angle subtended by the Powered by Gocgle Translate @ i e @
visible sky patch/patches.

Search Grasshopper @ @
(.\., e SO @ w2y ‘ So, I think using "geometry way" to approximate Sky View Factor is not correct. Sky View Factor calculation Im

shall be based on the first principle defining the concept: radiation exchange between urban surface and sky
hemisphere:

(image extracted from Johnson, G. T, & Watson, 1984)

¢
(o ¢ We may now define the sky view-factor (;) for the

¢ ©  surface element AA as the fraction of radiant flux leav-

@ (% ing A which is intercepted by the sky. Then

e O- ¥ = |, cossas. ® i — .

P & It may be helpful 1o note that ¢, 1s equal to the ratio

of the radiant flux received by AA from the visible

@ @ sky, to that which would be received by A4 from an ‘ :

[ () - P o unobscured sky. This is shown by replacing F, by F; ER— b @
in (6) and integrating over S,. Wodo T

Therefore, I always refer to the following "theoretical" Sky View Factors calculated at the centre of an
e— Tt o infinitely long street canyon with different Height-to-width ratios in Oke's original paper {1981) as the
W ol ] 5 -
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Share Workflows.
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Read Hydra's story and how to share Hydras!
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sariths's example IES_Electric_Lighting_Grid-based_calculations Jz

IES Electric Lighting Grid-based calculations

B4 sharethis |25 W Tweet 0O

[ share < 0

Google + < 0

3, 2016 Return to Main Page

ZoomToExtent |

~

Aralysis Recige

1

™Sun Caylighting Simutarion

Download |

#ES #Flectnc #Lighting #Grid-based #calculations

Description

Indoor electric lighting calculations based on grid points
This file has been submitted by sariths

Check out this example on Hydral

Tadas



sariths's example IES_Electric_Lighting_Grid-based_calculations Ja 201 Return to Main Page

IES Electric Lighting Grid-based calculations

sharethis |1 25| | [Email |- 0 m 0 |WTweet 0 [ share 0 |ElGoogle +| 0 | ZoomToExtent |

~

ShareliesFile

ShareliesFile

ShareliesFile

SharehiesFiles

_iesFilePath
_luminairelD readie!

_luminaireZone

_lightLossFactar_

_candelaMultiplier_ luminaireDetails

customlamp_

----------------------- luminaire3dWel
_drawlLuminaireVWeb_

_drawluminaireAxes_
_drawluminairePoly_ Miaalie
extendLumAxesTaPt_

readMe!
_radDir_ radFilePath

_writeRad

| Download | #|ES #Electric #Lighting #Grid-based #calculations

Description
Indoor electric lighting calculations based on grid points
This file has been submitted by sariths

Check out this example on Hydral

Tags



sariths's example IES_Electric_Lighting_Grid-based_calculations  January 13, 2016 Return to Main Page

IES Electric Lighting Grid-based calculations
(& sharernis |25 |E2Emeil| ) o (a0 [Mstes |{8) [ECoosle T (0]

r ™)

Download #|ES #Electric #Lighting #Grid-based #calculations

Description
Indoor electric lighting calculations based on grid points
This file has been submitted by sariths

Check out this example on Hydral

Tags
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Yun Kyu Yi, Hyoungsub Kim, Agent-based geometry optimization with Genetic Algorithm (GA) for tall apartment’s solar right.
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GRASSHOPPER PLUG-INs

Clark’s Crow

m:
existing component
g

B proposed component

ADDING EMERGY TO HONEYBEE COMPONENTS
density
thickness /L raw data )
. ‘ raw data

N eMiergy

{ Unit Emergy Value (UEV)

({ material #’ Uit Ernengy Walue (UEV) P

EPConstruction wil give us material
- DENSITY
- THICKNESS

The eMergySurface gives
emergy values for each
surface spatialize using
the SURFACE AREA of
each material.

_name _geometry
EPCnnstruﬂlnn D
_layer_1 prm sriMame,_ readieal
it
layer_3 er..ercygcnsu uction srilype_ =T HBSurface P
_layer_3 EPBC_
FPConstruction_ eMergySurface=
_RADMaterial_
_gMergy(onslluction_

eMergyConstruction will give us
the Unit Emergy Value {UEV) of
each material selected.

 PROPOSED MODIFICATION TO HONEYBEE COMPONENTS

Naomi Keena, Mohamed Aly
Etman, Nancy Diniz, Alexandra
Rempel, Anna Dyson

Center for Architecture Science
and Ecology (CASE), Rensselaer
Polytechnic Institute

Rensselaer
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make it visually
better)
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like surfaces) that
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crush

Now this is a tricky and
II\CSSF one, Il Was Cre-
ated on a project where
we wanted to test
reflection on a specific
target after solar rays
reflect from a adjacent
tower. It works with
asigning target and
context. It is very simi-
lar to the component
you already have but
for some reason i made
a new (can’t remember
exactly why)

VSC only visual
and then VSC for
regulations were
only non-hori-
zontal surfaces
are calculated
and also overlap-
ing surfaces are
filtered. (this
takes ages to run
on more complex
models)









The other side of the coin!
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Hi

I'm wondering if there is a Dynamo node that can calculate the number of hours of direct sunlight a surface receives. Basically | want it
to work like the *Sunlight hours analysis’ component found in Ladybug in Grasshopper. All | can currently see in Dynamo is daylighting

- __P_A,l{l' ._,INT?L}F A7 am and solar insolation. | would like to avoid constructing it from scratch if possible. Any thoughts?
wiarcn 13, SUil o at (L2547 ar
anyone?

PAUL WINTOUR
March 15 2015




[Radiance-general] REVIT to Radiance pipeline

Shakespeare, Robert A. shakespe at indiana.edu
Thu Nov 12 06:35:1] PST 2015

e Previous message: [Radiance-general] Luminaire modelling using Radiance

e Next message: [Radiance-general] REVIT to Radiance pipeline
* Messages sorted by: [ date ] [ thread ] [ subject ] [ author

At the last Radiance Workshop, there was some discussion regarding converting REVIT models to Radiance, with materials and named
surfaces parsed into readable .rad datasets. As REVIT has essentially become the architectural industry modeling tool, the pipeline
to Radiance is an important one. It seems that the latest wersion of Sketchup has some challenges with the wvery helpful sulrad,
written quite awhile ago. I heard that others were using some other pipelines, perhaps integrating obj2rad, etc.

I would appreciate your sharing conversion pipelines which interface with the MOST CURRENT releases of REWVIT, SKETCHUP, etc.
Hopefully a generous and expert code person would consider writing a direct REVIT plugin for this purpose. There might be modest
financial encouragement to fill this gap. I do realize that it may be short-lived as AutoDESK releases are moving targets, yet to
engage the full Radiance tool kit for lighting design and analysis on REVIT generated models, will keep Radiance on the forefront
and accessible to a broader audience.

Appreciatively,

Rob Shakespeare

shakespe at indiana.edu

—————————————— next part ---—-oooronnes
An HTML attachment was scrubbed...
URL: <http://www.radiance-online.org/pipermail/radiance-general/attachments/28151112/abelllfe/attachment.html>

e Previous message: [Radiance-general] Luminaire modelling using Radiance

e Next message: [Radiance-general] REVIT to Radiance pipeline
* Messages sorted by: [ date ] [ thread ] [ subject ] [ author

More information about the Radiance-general mailing list




Let the bug fly free!



Visual Programming

IronPython
Geometrical calculations

DynamoBIM Grasshopper3D

honeybeeX | ladybugX

Python
Numerical calculation

|| honeybee Il ladybug ‘

Radiance, EnergyPlus




What does it really mean?



:from honeybee.room import Room

| from honeybee.radiance.material.glass import GlassMaterial
:from honeybee.radiance.sky.certainIlluminance import SkyWithCertainIlluminancelLevel

I from honeybee.radiance.recipe.gridbased import HBGridBasedAnalysisRecipe :

room = Room(origin=(@, @, 3.2), width=4.2, depth=6, height=3.2, rotationAngle=45) # create a test room 1

I room.addFenestrationSurface(wallName="'back', width=2, height=2, sillHeight=0.7) # add a window to the back wall :

|

18lass_60 = GlassMaterial.bySingleTransValue('tvis_0.6', 0.6) # add another window with custom material. 1
I
|

:room.addFenestrationSurface('right', 4, 1.5, 1.2, radianceMaterial=glass_60) # This time to the right wall

I# run a grid-based analysis for this room

:sky = SkyWithCertainIlluminanceLevel(illuminanceValue=2000) # generate the sky 1
:testPoints = room.generateTestPoints(gridSize=0.5, height=0.75) # generate grid of test points I-_<:::>
Irp = HBGridBasedAnalysisRecipe(sky=sky, pointGroups=(testPoints,), simulationType=0, hbObjects=(room,))

S S S WS W WS W WSS WS WS RN RN RS RS REE RS M SN REE REE S SEE RN SEE REE SEE REE REE R R REE REE R SEe e R R e e R R e e e e e I

I# write and run the analysis |

1

jrp.writeToFile(targetFolder=r'c:\ladybug', projectName='room") F__<:::>
I

:rp.run(debug=False)

jresults = rp.results(flattenResults=True) 1
:print 'Average illuminacen level in this room is {} lux.'.format(sum(results) / len(results)) L"(:::)



from honeybee.room import Room
from honeybee.radiance.material.glass import GlassMaterial
from honeybee.radiance.sky.certainIlluminance import SkyWithCertainIlluminancelevel

from honeybee.radiance.recipe.gridbased import HBGridBasedAnalysisRecipe

# create a test room

room = Room(origin=(@, @, 3.2), width=4.2, depth=6, height=3.2, rotationAngle=45)

# add a window to the back wall
room.addFenestrationSurface(wallName="back', width=2, height=2, sillHeight=0.7)

# add another window with custom material. This time to the right wall
glass_60 = GlassMaterial.bySingleTransValue('tvis 0.6', 0.6)

room.addFenestrationSurface('right', 4, 1.5, 1.2, radianceMaterial=glass_60)

O+ 1/4 Geometry



# run a grid-based analysis for this room
# generate the sky
sky = SkyWithCertainIlluminanceLevel(illuminanceValue=2000)

# generate grid of test points

testPoints = room.generateTestPoints(gridSize=0.5, height=0.75)

# put the recipe together

rp = HBGridBasedAnalysisRecipe(sky=sky, pointGroups=(testPoints,),
simulationType=0, hbObjects=(room,))

# write and run the analysis

rp.writeToFile(targetFolder=r'c:\ladybug', projectName="'room")

rp.run(debug=False)

2/4 Recipe



results = rp.results(flattenResults=True)
print 'Average illuminance level in this room is {} lux.' \

.format(sum(results) / len(results))

Number of total materials: 5

Number of total surfaces: 1

Files are written to: c:\ladybug\room\gridbased
C:\Users\Administrator\Documents\GitHub\hydrashare.github.io>c:
C:\Users\Administrator\Documents\GitHub\hydrashare.github.io>cd c:\ladybug\room\gridbased

c:\ladybug\room\gridbased>c:\radiance\bin\oconv -f c:\ladybug\room\gridbased\Uniform_CIE_2000.sky
c:\ladybug\room\gridbased\room.mat c:\ladybug\room\gridbased\room.rad 1>room.oct
c:\ladybug\room\gridbased>c:\radiance\bin\rtrace -aa 0.25 -ab 2 -dj 0.0 -ad 512 -ss 0.0 -h -dc 0.25 -st 0.85 -lw 0.05 -as 128 -ar 16 -Ir 4 -1 -dt
-dr 0 -ds 0.5 -dp 64 -e error.txt c:\ladybug\room\gridbased\room.oct 0<c:\ladybug\room\gridbased\room.pts 1>room.res

Average illuminance level in this room is 158.901223225 lux.

+4 /4 Results

0.5

3
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Edit Python Script...

sys.path.extend(IN[2])

honeybeex.radiance.recipe.gridbased
honeybeex wrapper
ImportError:
ImportError(“Failed to import Honeybee librari
"Set-up path to Honeybee libraries

_HBSky _testPoints
_radParameters_:
_radParameters_ = _radParameters_.unwrap()

ptsVectors_:

analysisRecipe = GridBasedAnalysisRecipe(
_HBSky.unwrap( ),

)

0UT = wrapper.Wrapper(analysisRecipe)

n" 4+

in honeybee honeybee component™)

_HBSky, _testPoints, ptsVectors_, _simType, _radParameters_ = IN[I

3D View: (30}

Parts Vil
Visbity/Graphics Overrides
Graphic Disply Options
Discipline

Show Hidden Lines

Default Anaysi Display St
Sun Path

Eents
Crop View

Crop Region Visbie
Annotaton Crop.
Far Cip Active

Far Ciip O
Seciion Box

elp

Project Browser - Projectet

True North

Ground Floar

GridBasedAnalysisRecipe

_testPoints, ptsVectors , _simType, _radParameters_

3] 68 editType
“h

[m]

0}
& Elevations (Buiding Elevaton)

[
North
South

West

Grasshopper Python Script Editor

File  Help

import sys
2 from scriptcontext import sticky

b_lib path" in sticky:
‘sys.path.append (sticky["hb_lib _path"])

‘from honeybeex.radiance.recipe.gridbased import GridBasedAnalysisRecipe

‘from honeybeex import wrapper
except ImportError:

‘raise ImportError("Failed to import

Set-up path to

vbee component™)

if _HBSky and _testPoints and ptsVectors_:
‘if _radParameters_:
-_radParameters_ = _radParameters_.unwrap()
ranalysisRecipe = GridBasedAnalysisRecipe|(
HBSky.unwrap(), _testPoints, ptsVectors_, _simulationType_, _radParameters_

i)

‘analysisRecipe = wrapper.Wrapper (analysisRecipe)




Import location data from

epufile
b Calculate sunpath and sun vectors
File Path Import Location
glae > _emwFile ocation
I ch APT24340 TMY3.epw 1 SIETE
_location
_hoursOfvear_
_cengerPt_ sunSpheres
_scale_ geometry
Calculate hours of the year for
sunpath _sunSeale_ centerPc
= _annuaiSunpath_ sunPositions
Calculate HOY
datetimes
_month_ HOY
_day. DoY
_hour_ datetime

Create test geometries!

Rectangle ByWidthLength

_minute_ o s

prsNormal

l'

A
-
Surface.ByParch
it

s Surface
\ List.Create

— _Eeometries
sunVetors

Calculate Sunfight hours
Sunlighthours Analysis
_testPoints tHours

Color surfaces based on results

Calor Surface

_analysisSurfaces

\\\

Sy Ho Surface. ByPatch Geometry.Scale

gzamary Geomey ey cigsedCunve S

geometry Geomatry:

Soee xamount

i yamount

Code Black

Creste legend parsmeters

Legend Parameters

\-i _values

_iegendPar_




Properties help

Project Browser - Project.nt

30 View: {30} v Edit Type
| Graphics Y
View Scale 1:100
Scale Value 1: 100
Detail Level Medium
Parts Visibility Show Original
Visibility/Graphics Overrides Edit...
| Graphic Display Options Edit...
Discipline Coordinaticn
Show Hidden Lines By Diccipline
Default Analysic Display St... Mone
| "Sun Path =
Extents E
| Crop View il
| Crop Region Visible 0
| Annotation Crop O
Far Clip Active 0
Far Clip Offset 304
Section Box {
Camera 2 Joa

5 0 Views (al)

& Floor Plans

| Ground Floor
Level 1

Site

True Nerth

- Celling Plans

Ground Floor

-Level 1
3D Views
{30}

Elevations (Building Elevation)
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Enable seamless Cross-OS compatibility
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A 3 Phase Method Workflow in Windows

z x rcontrib.exe Sarith 13 4,512 K
[*1 honeybee ) [*] scripts ) & ThreePhaselmage.py ) 3 R o 0 2492K
cmd.exe *32 Sarith oo 1,576 K
taskeng.exe Sarith o0 3,360 K
[1 honeybee } [£1 scripts ) [ ThreePhaselmage.py | rAuxmtx. exe Sarith 00 1,404 K

> RS

& ThreePhaselmage.py %

v [ honeybee C:\Use,

3 doc

[£1 honeybee

Eiscnpe
[& _init_py
[& DayCoeffillum.py
[& DayCoetflmage.py
[& idfToRad.py
[& Objview.py
[& ThreePhaselllum.py
[& ThreePhaselmage py

T tests

[3 .gitignore

[2l ucense

() README.md

[& runtestunits.py

& test.py

& testSarith.py

[5l update_doc.bat

b Bl Extemal Libraries

Sarith\Projects\ho

if

if phasesToCalculate['s']:
else:
skyVector = r'temp/sky.vec'

det = Detimestep()
det.tmatrisFile = tMatrix

det.vmatrixSpec — r'temp/203d.hdr’

det.dmatrixFile = dMatrix

det.skyVectorFile = skyVector

det.outputFileName = hdrResultsFileName or r'temp/results.hdr’
det.execute ()

return 'temp/results.txt’

'_main_ 'z

__nmame__
phases = {'v': True, 't': True,

: False, 's': True}
tmatrices = ['mxmls/clear.xml’, 'xmls/diffuse50.xml’, 'ymls/ExtVenetianBlind

epwFiles = ['epws/USA AK Anchorage.Intl.AP.702730_TMY3.epw',
‘epws/USA_KY_London-Corbin-Magee Field.724243 TMY3.epw',
‘epws /USA_MA_Boston-City.WSO_THY.epw',
‘epws /USA_NC_Charlotte-Douglas.Intl.AP.723140 THY3.epu',
'epws/USA_OH_Cleveland-Burke.Lakefront.AP.725245_TMY3.epw',
‘epws/USA_PA_Philadelphia.Intl.AP.724080_TMY3.epw']
for idx, matrixz in enumerate(tmatrices):
resultsFile = hase (caleulationlype='single’, tmatrixFile=matrix,
phasesToCalculate=phases, epwFile=epwFilea[l],
hdrResultsFileName=r' temp/resultsss.hdr' $ idx,

2 numProcessors=40)

indows Task Manager

File Options View Help

Appiications | Processes | Services | Performance | péfworking | Users |

User Name _ CPU

System Config: Remote Cluster, Xeon, 40-Core

Image Name Memery ...
rcontrib.exe Sarith 3 450K
conhost.exe Sarith 0 242K
omd.exe *32 Sarith 00 1,576 K
taskeng.exe Sarith 00 3,360K
rfluxmtx.exe Sarith 00 1,904 K
Sphvowes.exe Sarith 00 3,524K
omd.exe Sarith oo 2,008K
CCC.exe Sarith oo 26,168K
MOM.exe Sarith oo 7,468K
IEMonitor. exe *32 Sarith oo 2,408K
acotray.exe 32 Sarith w0 257K
Timeleft.exe 32 Sarith w7390k
ONENGTEM EXE Sarith ] 508K
jusched.exe =32 Sarith 0 2608k
EvernoteCipper exe 32 Sarith w0 238K
sw2_tray.exe Sarith 00 7,698 K
wweb32.exe *32 Sarith 0o 4140K
unesHelper.exe *32 Sarith oo 4,112K
netsession_win.exe *32 Sarith 00 8,812K
CodeMeterCC.exe *32 Sarith oo 4,056 K
netsession_in.exe *32 Sarith 00 3,632K
SpotifyWebHelper. exe =32 Sarith 00 2,420K
AdAppMar exe 32 Sarith 0 0,168K
explorer.exe Sarith 0 160K
PanGPA.exe Sarith 0 5880K
drm.exe £arith 00 IETEEK
ccSucHst.exe %32 Sarith w0 1L800K
FDispPos.exe 00 1,756 K
taskhost.exe Sarith 0 6,190K
SnagPriv.exe *32 Sarith 00 3,844K
MCTDUt. exe oo 1916 K




The same script in a Unix environment

1 | [ honeybee ) [ scripts ) & ThreePhaselmage.py )

senpas | B ThesaPhaseimage py

T8 ThiwoFhaseimage gy =
priatigensky, 1oRadString| 1)
ELVACEOr = ¢ temp/sky.use”
else:
skyVector = £ temp/sky.ve”

2 | numProcessors=40)

File Edit View Search Terminal

[top - 23:49:01 up 93 days, 1:60,
42 running, 1351 sleeping,

8.1%sy

Help
& users, load average: 27.83

., B.BAni, 8.8%id, 0.0%Wa, 8.B%i,
- 78747004k used, 185736752k free, 1038224k buf
al, used,

» B.54
8 zoshie
681,

B _ima_py
B idfTomad py . a
B coivi t g
::’:' kil &t matrusFile = titric e
ruephase et vaatiaSpec = ¢ tep/03d hdr 12 15
& ThraePhasel det.duatriafile = dMitrix E 8 12412 2524
dct.skypvectorFile = shyvector 26574 sxsifee 9 12412 2524
1§ Tworhatelly et outp » Teniane or aar (26576 sxslfes 2 0 12412 2324
@ TwoPhaseln et axecutal) 265z sxsifes 20 o 12412 2524
» Eltests _ ’ Pesed sxsifoe 28 6 12412 2524
Ll Tt 26588 sas1fo6 20 0 12412 2524
D653 sxsilos 20 @ 12412 2524
o, resse sxsiloo 20 e 1241z 2524
Bhases = {7 Troe, ‘t': True, 'd'; False, 's: Trued 26599 sxsiles 29 0 12412 2524
@ runtestunits gy taatrices = [mals/cloaral, mals/@iffusesdoml. “mls/Extveg2660l sxs1[o6 20 0 12412 2524
B testsanth py 26sos sxsifos 20 o 12412 2924
o epwFiles o [ apws/USA_AX Anchorage.Intl AP.T02738 THYS.epu’,  |2g08 sxs1|B6 20§ 12412 2524
B update_doc bat Lapk VANV Londen-Corbila-Mages Fiald. P2 3. aonc0n sxsifoe 20 0 12412 2524
el o BRI E R PN b R g
eee USA- 08 Claveland. Barka. Laket rent AP 725345, {20377 SX51106 28 © 12412 7524
o USA_PA_PRALade\phia, IntL.AP, 724080 TNV opw] |26579 sxs106 20 0 12412 2524
For idr, watrix in enimeratol tartrices )2 2esea sxsiles 28 e 12412 2524
resultafile = rundphaseicalculationTypes'single', taatrisFil{26381 sxsl66 28 © 12412 2524
P Tt nfllepaesel ssilss 18 0 1412 352
(RasuL L5F 1 Lobanaer " baap/ Fesu 26585 sxsife6 20 12412 2534
[oaFrocessors=tst | 76383 ssifes 28 6 12412 2524
- 26590 sxs10e6 20 0 12412 2524
26501 sxsifes 20 12412 2524
26552 sxs1fe6 28 12412 2524
26594 sxs1066 20 0 12412 2524
26505 sxs1f06 28 B 12412 2524
. _|stwen sxsifes e b 12412 2824
Juse global daf2.3 ; Tiwork fScrapt: b sxsifes 28 0 12412 1524
26605 sxs1je6 20 0 12412 2524
266 sxsifo6 20 12412 2524
26611 sxs1je6 28 112 2524
26573 sxs1j06 20 0 12412 2524
26378 axsie6 26 6 12412 2624
26386 sxslfe6 20 6 12402 2324
26587 sxs1jo6 20 0 12412 2524
Y A

=
b =

2|

e W L DR B DD DS D S D D AB BB S B D B B D

sassarocoorobercnorcbocbpooDoDDRERDBED

SEgssvostEEen e e geegy
£285888538888288888888

8

¥
e e e e g s e g
D P

sigsogsEgEs
35385238883

free, .

reontrib|
reontrib
reontrib
reontrib
rcontrib
reontrib
reontrib
reontrib
reontrib
reontrin
reontrib
reontrib
reontrib
reontrib
reontrib

reontrib
83| reontrib
rcontrib
reontrib
rcontrib
rcontrib
reontrib
reontrib
rcontrib
reontrib
rcontrib
rcontrib
reontrib
réontrib
rcontrib
rcontrib
reontrib

08, 64| reontrib
1:07.78| rcontrib

ﬂcpd

{s): 99

.9%us,

System Config: Desktop, i7, 8-core

3

reontriy >

P reontrib
reontrib
reontrib
reantrib
reantrib
rcontrib
reontrib
reantrib
reontrib
reontrib
reontrib
rcontrib
reontrib
reantrib
reantrib
rcontrib
rcontrib
reantrib
reontrib
reontrib
reantrib
rcontrib
reontrib
reantrib
reontrib
reontrib
rcontrib
rcontrib
reontrib
reontrib
reantrib
reontrib
reontrib
reantrib
reentrib




Behind the scenes: genskyvec(.pl)

genskv = Genskyveci)
ﬁ@ genskv.input3kyFile = r'temp/sky.rad'
b 404 genakv.outputFile = r'temp/sky.vec'
UD genskv.skySubdivision = 4
genskv.execute ()

Ny "C:\Program Files\OpenStudio 1.11.0\strawberry-perl-5.16.2.1-32bit-portable-reduced\peri\bin\perl.exe"
Wihc[ngvé "C:\Program Files\OpenStudio 1.11.0\share\openStudio\Radiance\bin\genskyvec.pl" -m 4 < temp\sky.rad >
(1] temp\sky.vec
®
ubuntu —
/gpfs/home/sxs1106/work/Radiance/bin/genskyvec -m 4 < temp/sky.rad > temp/sky.vec
Yrednat.
oz

PERL Interpreter Genskyvec Inputs



Goals

Simplify syntax with abstractions



Human readable inputs for infrequently used commands

gendayParam = GendaymtxParameters{) = e g s e+ s | e+ g e <
- genday.gendaymtxParameters = gen 5 S
gEﬂdayFaram. S]'[YDEnElt-Y AL 4 e ocumentation cloudySky \ > & 1
& B> 4+ BT [&honeybee %
skyVector = r'temp/day.smx’ 2
gEﬂdﬂY s GEndﬂ.E".II'I.t\K {WEaFj.lE:FI temp..-’ te: Slses Instance attribute cloudySky of class GenskyParameters
genskPar = GenskyParame [-c] A bool iy te doudy sky
genday.gendaymtxParameters = gendayPi YIS UD OO NI S0 Ger erdle: cauty )
genday.execute () R R
gensk.genskyParameters = genskPa
gensk.monthDayHour = (11,11,11)
ﬂkaE ctor =.r' tempfda‘f . SmK ' gensk.outputFile = 'temp/sky.rad
elSE‘ gensk.execute ()
genskPar = GenskyParameters() genaii= Genskyvecy)
genskv.inputSkyFile = r'temp/sky
gEnﬂkPar.Cl genskv.outputFile = r'temp/sky.v
gensk | | ~1ass Look-up class documentation while coding workflows.
genak. | g uniformCloudySky
gensk. f =
m' gddRadianceBoolFlag (self, n
gensk. ] B
m! addRadianceNumber {3elf, nam
gensk.

Code completion on compatible IDEs.
(API1 remembers and prompts for inputs)



A self-documenting API

Index honeybee. radiance module

Sub-modules Honeybee Radiance libraries.

e

honeybee. radiance.command
honeybee. radiance.datatype
honeybee. radiance. filemanager

o

°

o honeybee. radiance.geometry SUb-mOdUleS

o honeybee.radiance.material

o honeybee.radiance.parameters honeybee. radiance.command
o honeybee.radiance.postprocess

o honeybee. radiance.properties honeybee. radiance.datatype

e

honeybee. radiance. recipe
honeybee. radiance. runmanager
honeybee. radiance.view honeybee. radiance. filemanager

Descriptors, factory classes etc for the Radiance library.

o

©

A collection of auxiliary funtions for working with radiance files and objects.

honeybee. radiance.geometry

A collection of methods for writing Radiance geometry file.

honeybee. radiance.material
honeybee. radiance.parameters
honeybee. radiance.postprocess

honevbee. radiance.properties

http://ladybug-analysis-tools.github.io/honeybee/doc/radiance/index.html



Goals

Enable seamless Cross-OS compatibility
Simplify syntax with abstractions

Type and Error Checking



genskPar = GenskyParameters() Gensky Manpage
radsite.lbl.gov/radiance/man_html/gensky.1.html

[gEﬂEl kEPar.turbidity = 0.01 ] “Values less than 1.0 are physically impossible.”
o=
Gensky gensk. = Gensky()
Command gensk.genskyParameters = genskPar

gensk.monthDayHour = (11,11,11)
gensk.outputfFile = 'temp/sky.rad'
gensk.execute()

Traceback {most recent call last):
File "C:/Users/Sarith/Projects/honeybee/scripts/ThreePhaselllum.py”,  1ine 153, in <module>
rhasesToCalculate=phases,epwFile=epwFiles[1])
File "C:/Usersg/Sarith/Projects/honeybee/scripts/ThreePhaselllum.py”, . 1ine 113, in. run3phas

ErrOr genskPar.turbidity =.0.01
M File "C:\Users‘\Sarith\Projects\honeybee\honeybee\radiance\parametersh frczen.py", line.53, <
essage object._ setattr (self, key, value)

File "C:\Users‘\Sarith\Projects\honeybee\honeybee\radiance\datatype.py"”, line 368, in._ set
raise ValueError {msg)
[ValueError: The specified Input for t© (turbiditvl is 0.0I. This is Pelow the valid ranag. Tt

|ValuEErrnr: The specified inmput for t (turkidity) is 0.01. This is below. the walid range.




Goals

Enable seamless Cross-OS compatibility
Simplify syntax with abstractions
Type and Error Checking

Leverage Python to reduce effort



L 17
1

rfluxPara = RfluxmtxParameters()
rfluxPara.l = True

rfluxPara.aa = 0.1

rfluxPara.ad = 4096

rfluxPara.ab = 12

rfluxPara.lw = 0.0000001

rflux = Bfluxmtx ()

g3kyFile = rflux.defaul tSkyGround (r'temp/rfluxSky . rad’' ,skyIyvpe="rd')
rflux.receiverFile = skyFile

rflux.sender = '-'
rflux.rfluxmtxParameters =. rfluxPara
rflux.radFiles = [r"room.mat", r"room.rad"]
rflux.pointsFile = r'"indeoor points.pts"
rflux.outputMatrix = r"temp/dayCoeff .dc"
rflux.execute ()

Radiance
rfluxmtx™ -y .6 —-aa 0.1 -ab .12 -ad 4096 -1w 1e-07 -I - temphrfluxSky.rad room.mat room.rad < indoor points.pta. > temphdayCoeff.dc



Automate predictable tasks: Create a sky definition

rfluxFPara

EfluxmtxParameters()

1.Create sky definition —

- EbrfluxSky.rad %

rfluxPara.l = True

SETUERNTA AR, — R 2.Add rfluxmtx comments
rfluxPara.ad = 4096

rfluxPara.ab = 12

rfluxPara.lw = 0.0000001

rflux = Bfluxmtx ()

skyFile rflux.defaul tSkyeround (r' temp/riluxSky . rad’ ,,skyIyvpe="rd')
rflux.receiverFile skyFile
rflux.sender = '-'

rflux.rfluxmtxParameters =. rfluxPara
rflux.radFiles = [r"room.mat", r"room.rad"]

rflux.pointsFile = r'"indeoor points.pts"

Brfluxmtx h=u u=Y
volid. glow ground glow
i

a
T4 1 S 0

ground glow. source ground
i
0
4 0.0 -1 180

#erfluxmtxy h=rd u=Y

rflux.outputMatrix = r"temp/dayCoeff .dc"

anid lnde alsr ol ow

rflux.execute ()

rfluwmtx™ -y . & —aa 0.1 -ab 12 -ad 4096 -1lw le-07 -I —[temp\rfluxﬂky.rmﬂ room.mat room.rad < indoor points.pts. > tempi\dayCoeff.dc

3. Assign sky as “sender”




Automate predictable tasks: Count a points-file

rfluxPara = RfluxmtxParameters()

rfluxPara.l = True

B indoor_points.pts % |

" 2.0000

rfluxPara.aa = 0.1

rfluxPara.ad = 4096 1.Count the number of points__
rfluxPara.ab = 12

rfluxPara.lw = 0.0000001

rflux = Bfluxmtx ()

g3kyFile = rflux.defaul tSkyGround (r'temp/rfluxSky . rad’' ,skyIyvpe="rd')

2.0000
2.0000

0.5000
1.5000
2.5000
3.5000
4.5000
5.5000

2.0000
2.0000
2.0000

0.8000
0.8000
0.8000
0.2000
0.8000
0.8000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

rflux.receiverFile = skyFile
rflux.sender = '-'
rflux.rfluxmtxParameters =. rfluxPara

rflux.raedFiles = [r"room.mat", r"room. rad"]

[rflux,pnintsFile = r"indoor_points.pts"]
rflux.outputMatrix = r"temp/dayCoeff .dc"
rflux.execute ()

rfluxmtx“—aa 0.1 -ab.12 -ad 40%6 -1w.1e-07 -I - temp\rfluxSky.rad room.mat room.rad < indoor points.pts > temph\dayCoeff.dc

!

2. Assign the number of points in the command




Make the workflow more flexible

rfluxPara = RfluxmtxParameters()
rfluxPara.l = True
rfluxPara.aa = 0.1

rfluxPara.ad = 409&
rfluxPara.ab = 12
rfluxPara.lw. = 0.0000001

rflux = Bfluxmtx ()

g3kyFile = rflux.defaul tSkyGround (r'temp/rfluxSky . rad’' ,skyIyvpe="rd')
rflux.receiverFile = skyFile

rflux.sender = '-'

rflux.rfluxmtxParameters = rfluxPara | t b . d
rflux.radFiles = [r"room.mat", r"room.rad"] npu S can be In any oraer.
rflux.pointsFile = r'"indeoor points.pts"
rflux.outputMatrix = r"temp/dayCoeff .dc"

rflux.execute ()

[rfluxmtx" -y. 6. -aa 0.1 -ab 12 -ad 4096 -1w. 1e-07 -I - temp\rfluxSky.rad room.mat room.rad < indoor points.pts. > tempkdayfneff.dc]

\
/The ordering of inputs needs to follow a certain order.

rfluxmtx [ —v |[ rcontrib options | { sender.rad | - } receivers.rad [ -i system.oct | [ system.rad .. |



Goals

Enable seamless Cross-OS compatibility
Simplify syntax with abstractions
Type and Error Checking
Leverage Python to reduce effort

Interoperability between simulation platforms



from honeybee.energyplus import filemanager, geometryrules
from honeybee.hbsurface import HBSurface

from honeybee.hbfensurface import HBFenSurface

from honeybee.hbshadesurface import HBShadingSurface

from honeybee.hbzone import HBZone

import os

def idfToRadString(idfFilePath)
"""Convert an idf file geometery to a radiance definition.

Radiance materials are assigned based on surface types and not from
EnergyPlus materials or construction. You can create and map your
own Radiance materials by adding a few number of lines to the code.

objects = filemanager.getEnergyPlusObjectsFromFile(idfFilePath)

# if the geometry rules is relative then all the points should be added

# to X, Y, Z of zone origin

geoRules = geometryrules.GlobalGeometryRules(
*objects['globalgeometryrules'].values{)[8][1:4]

hbObjects = {'zone': {}, 'buildingsurface': {}, 'shading': {}}

# create zones

for zoneName, zoneData in objects['zone'].iteritems():
# create a HBZone
zone = HBZone.fromEPString(",".join(zoneData), geometryRules=geoRules)
hbObjects['zone'][zoneName] = zone

# create surfaces

for surfaceMame, surfaceData in objects['buildingsurface:detailed'].iteritems():
surface = HBSurface.fromEPString(",”.join(surfaceData))
surface.parent = hbObjects['zone'][surfaceData[4]]
hbObjects["buildingsurface' J[surfaceName] = surface

Radiance




Goals

Enable seamless Cross-OS compatibility
Simplify syntax with abstractions
Type and Error Checking
Leverage Python to reduce effort
Interoperability between simulation platforms

Apply Object Oriented Programming (OOP) where required



Radiance syntax alludes to OOP patterns

NAME
rcontrib - compute contribution coefficients in a RADIANCE scene
SYNOPSIS
rcontrib [ —n nprocs ][ —V ][ —c count ][ —fo | -1 ][ —e expr ][ —f source ][ —o ospec ][ —p p1=V1,p2=V2
][ =b binv ][ —bn nbins ] { -m mod | —M file } [ SEVAR | [ @file ] [ rtrace options\] octree
rcontrib [ options | —defaults

NAME
rfluxmtx - compute flux transfer matrix(es) for RADIANCE scene
SYNOPSIS
rfluxmtx [ —v ][ rcontrib options | { sender.rad | - } receivers.rad [ -i system.oct | [ system.rad .. |
DESCRIPTION
NAME
vwrays - compute rays for a given picture or view
SYNOPSIS
vwrays [ -i -u -f{a|f|d} -c rept | -d ]| { view opts .. | picture [zbuf] }
DESCRIPTION

Pwrays takes a picture or view specification and computes the ray origin and direction corresponding to



Honeybee “wraps” Radiance syntax through OOP

Subclass
Implements rcontrib.

B CI frozen
ase aSS class RcontribParameters(GridBasedParameters) :
H """Radiance Parameters for rcontrib command including rtrace parameters.
Implements rtrace options ab, ad, as etc. < .
Bfrozen def  init {3817, mndFile=lnone):
class [GridBasedParameters)(AdvancedRadianceParametera)

TrrRadiance Parameterz for grid bhased analy=sis...."""

def init ({3elf, qualitv=None):

Subclass
Implements rfluxmtx.

Bfrozen

class RfluxmtxParameters (GridBagedParameters) :

def. init (self, sender=None, receiwver=None, octree=None, systemFile:

nenTRi kL. parameters. "



Goals

Enable seamless Cross-OS compatibility
Simplify syntax with abstractions
Type and Error Checking
Leverage Python to reduce effort
Interoperability between simulation platforms
Apply Object Oriented Programming (OOP) where required

Recipes |



Use the API to create “recipes” for common workflows

def run3phase (phasesToCalculate={'w':zTrue, 't':True,'d':True, 's':True},
m. py calculationType="annual', epwFile=None, tmatrixFile=None) :

Thrn

if phasesToCalculate['v']:
# Stepl: Create the, viev matrix.
rfluxPara = RfluxmtxParameters()
rfluxPara.Il = True

rfluxPara.aa = 0.1
rfluxPara.ab = 10
rfluxPara.ad = 65536
rfluxPara.lw = 1E-5

tep.1.1.In n
xfrPara = XformParameters()
xfrPara.invertSurfaces = True

xfr = EKform()
xfr.xformParameters = XIrPara
xfr.radFile = 'glazing.rad'
¥fr.outputFile = 'glazingl.rad'
xfr.execute ()

DayCoeffimage.py

rflux = Rfluzmtx()
rflux.sender = '-!

mpling. and. the window. faces +Y¥
recCtrlPar = rflux.ControlParameters (hemiType='kf', hemiUpDirection="+2"})
rflux.receiverFile = rflux.addControlParameters('glazingl.rad’,

{ 'Exterior Window':recCtrlPar})

rflux.rflusmtxParameters = rfluxPara

rflux.pointsFile = 'indoor_points.pts'




Use “recipes” independently or through 3D Environments

ThrigeRhasellllim.py

PhotonMaplmage.py

FivePhaselmage.py




Live Demo



How to get involved?

.@ ladybug-analysis-tools

Lady b.g an tools including Ladybug, Hane,hae Dragonfly and Butterfly!

sisladybug@gmail.com

] Repositories People 5 Teams 7 Settings

Filters -

: @
P
@
honeybee Python Hr1 11 ‘ L
L=
Core functionalities of Honeybee with no geometry library dependencies IH[”

Invite someone

ladybug-web HTML 43 b2
Ladybug for web provides weather data visualization and analysis on the web

honeybeex Python #2 14

Honeybee plugin for Grasshopper and Dynamo!

https://github.com/ladybug-analysis-tools



Thank You!



