JXIN | GXIN

Ahtt |Ivt



al

m

|!g'} I " ':i'_:- e T T ——
RILMS TR N 'l#;' L1 ] | | LI

COPENHAGEN - HQ NEW YORK SYDNEY

PENHAGEN A/S 3X M AB 3 DNEY FTY. LTD.
08

1437 COPENHAGEN K 1 OCKHOLM

DENMARK SWEDEN




T ML

amll (RERE
L] | M | | LT
':1'1! ’:'; : Hg“”lﬁ'”'&"'h V'
- it _ A0 L RESEARCH PROJECT DESIGN COMPETITION




-------
.,
L0
.
.

Research

Competition

3XN + GXN

Project Design




-------
.,
L0
.
.

Research

Competition

DIGITAL FLOW

Project Design




IP/

(]
J

e R

i3

lj

iii
TR
I

e i

/1T
L] B8
(1]

i

T

—
| Y -
= RS- |

Wi

=

/.

|
y




import rhinoscriptsyntax as rs
import Rhino

import os

import shutil

import errno

import glob

#Data Locations

locUser = os.path.expanduser('~')

strioclBarName = “3XNFLOW"

strPathTempFolder = “V:\\RHINO5% \Templates\ \Rhino_Standards’\\"
TocScriptsLocal = TocUser + "\\AppData \Roaming“\McNeel\\Rhinocer-
os\A\5.0N\ \scripts”

LocToolbarsLocal = locUser « “\\AppData‘ \Roaming" “McMNeel' \Rhinocer-
os\ AS.0NUIT

TocServerScripts = "VI\\RHINO5 \Tools* \Tools_Rhino"

LocServerToolbar = “V:\\RHINOS5 %\ 3XN_Toolbars’\Toolbars" + "% \" + strTool-

BarName + “.rui
def DeleteToolbars(strToolBName):

#01a - Find Default Local Folder

strUserName = os.path.expanduser(*~")

strUserObjFolder = strlUserName + "\ \AppData’\Roaming" \McNeel\ \Rhi-
nocerosi S0 UINT

LoadToolbarLocal = strUserObjFolder + strToolBName + “.rui

#0b - Close Toolbar-collection
test = Rhino.RhinoApp. ToolbarFiles.FindByPathiLoadToobarLocal)

DIGITA

pass

DeleteToolbars{“3XN - Toolbar™)
DeleteToolbars(strToolBarName)

def Load_TemplateFolder(strPathTempFolder):
rs.TemplateFolder(strPathTempFolder)
print * - 3XNFLOW Template folder installed”

def InstallAlias_Flow():

#Root

rs. AddAlias{"DrawingStandards _3XN", “!
Standards_FLOW")

rs.AddAlias("StandardLayers_3XN"."! _-Loadscript 3XN_StandardlLayers_
FLOW.rvb")

_-RunPythonScript 3XN_Drawing-

#Layers

rs.AddAlias("AddLayerRandomColor_3XN"," _-RunPythonScript AddLayerRan-
domColor_FLOW")

rs. AddANas{"RandomLayerColors_3¥N"."! _-Loadscript RandomLayerColors_
FLOW.rvb")

rs AddAlias("InterpolatedLayerColors_3XN","!
erCaolors_FLOW.rvb")

rs. AddAlas{"LayerStandardPrintWidth_3XN"."! _-RunPythonScript LayerStan-
dardPrintWidth_FLOW")

rs.AddATias{"IsolateByLayer_3XN","!

re.AddAlias{"LayerBySelection_3XN
vb")

_-Loadscript InterpolatedLay-

-Loadscript IsolateByLayer_FLOW.rvb")
_-Loadscript LayerBySelection_FLOW,

*Blocks

rs AddAtias("2D_Blocks_3XN","! _-RunPythonScript 20_Blocks_FLOW™)

rs.AddAlias("30_Blocks_3XN"."! _-RunPythonScript 30_Blocks_FLOW™)

rs.AddAlias("MoveAllBlocksToLayer _3XN","! _-RunPythonScript MoveAllBlock-
sTolLayer_FLOW™)

#Workflow

rs.AddAlias("AddSheet_3XN"."! _-Loadscript AddSheet_FLOW.rvb")

rs. AddAlas("BatchRender _3XN","! _-Loadscript BatchRender_FLOW.rvb")

re AddAlias("IntColorsBySelection_3XN","! _-Loadscript InterpolatedColors-
BySelection_FLOW.rvb™)

rs AddAtias("ClosedCurvesOffset _3XN"."! _-Loadscript ClosedCurvesDffset_
FLOW.rvib")

rs. AddAlas("ClosedCurveMultipleOffset _3XN"."! _-Loadscript ClosedCurve-
MultipleOffset_FLOW.rvb")

rs.AddAlias("OffsetPointsAlongCurve_3XN"."! _-Loadscript OffsetPointsA-
TongCurve_FLOW.rvb")

rs.AddAlias("PlanarizeCurve _3XN","! _-Loadscript PlanarizeCurve_FLOW.rvb™)

re AddAlias("FilletNonPlanar_3XN"."! _-Loadscript FilletNonPlanar_FLOW.
vb")

rs.AddAlias(*RebuildCurvesByLength_3XN","!
Length_FLOW.rvb")

rs.AddAlias("DivideCurvesByLength_3XN","
Length_FLOW.rvb")

rs.AddANas("MultipleCurvesBooleanDffset_3XN","! _-Loadscript MultipleCur-
vesBooleanDffset_FLOW.rvb")

rs.AddAlias("VectorfieldMovements_3XN","! _-RunPythonScript Vectorfield-
Movements_FLOW")

re AddAlias("CirclesRandomGrowth_3XN","! _-RunPythonScript CirclesRan-
domGrowth_FLOW")

rs.AddAlias("CirclesRecursive_3XN"."! _-RunPythonScript CirclesRecursive_

-Loadscript RebuildCurvesBy-

-Loadscript DivideCurvesBy-

ND COMPUTATIONAL PROC

#Geometry

#rg AddAlias(“AlignGeometriesToSurface_FLOW.rvb™,™)

re.AddAlias("RotateSurfaceFromNormal_3XN","! _-Loadscript RotateSurface-
FramMNormal _FLOW.rvb™)

rs.AddAlias("RotateOnNormal_3XN"."! _-Loadscript RotateOnNormal_FLOW.
vb")

rs.AddAlias("SurfaceToRectangularlights_3xN","
ToRectangularlights_FLOW™)

rs.AddAlias("ClosestDistanceBetweenObjects_3XN","! _-Loadscript Closest-
DistanceBetweenObjects_FLOW.rvb™)

rs.AddAlias(*RandomScaleObjects_3XN","
jects_FLOW.rvb™)

rs. AddAlias("RandomRotateObjects_3XN","! _-Loadscript RandomRotateOb-
jects_FLOW.rvb™)

rs.AddAlias("ClippingModel_3XN","! _-Loadscript ClippingModel_FLOW.rvb")

rs. AddAlias("ClippingPlaneCurves_3XN"."! _-Loadscript ClippingPlaneCurves_
FLOW.rvib")

rs. AddAlias(“SurfaceDivide_3XN"." _-RunPythonScript SurfaceDivide_FLOW™)

rs.AddANas("SphereRandomGrowth_3XN"."! _-RunPythonScript SphereRan-
domGrowth_FLOW")

rs. AddAlias("RecursiveScale_3xN""
FLOW™)

-RunPythonScript Surface-

_-Loadscript RandomScaleOb-

_-RunPythonScript RecursiveScale_

#Selection

rs.AddANas("SelectArc_3XN","! _-RunPythonScript SelectArc_FLOW")

rs.AddAlias(*SelectPlanarCurves_3XN"."! _-RunPythonSeript SelectPlanar-
Curves_FLOW™)

re AddAlias("SelectPlanarSurfaces_3XN
Surfaces_FLOW")

rs.AddAlias("SelectByRadiusNumber_3XN"."! _-RunPythonScript SelectByRa-
diusNumber_FLOW")

! _-RunPythonScript SelectPlanar-

rs.AddAtias("SelectByRadiusSelected _3XN"
diusSelected_FLOW™)

rs.AddAlias({"SelectCurvesBylLength_3XN","! _-RunPythonScript SelectCurves-
ByLength_FLOW™)

re.AddAlias{"SelectCurvesByArea_3XN","!
Area_FLOW®™)

rs.AddAlias({"SelectSurfacesByArea_3XN",”! _-RunPythonScript SelectSur-
facesByArea _FLOW")

re. AddAlias{"SelectCurvesByZLevel_3XN"."! _-Loadscript SelectCurvesByZ-
Level _FLOW.rvb")

rs.AddAlias{"RandomSelection_3XN""! _-RunPythonScript RandomSelection_
FLOW™)

-RunPythonScript SelectByRa-

_-RunPythonScript SelectCurvesBy-

#[Distribute

rs.AddAlias(“ArrayLinearDistribution_3XN"."! _-Loadscript ArraylinearDistri-
bution_FLOW.rvb")

rs.AddAlias({"CopyDbjectToPoints _3XN","! _-Loadscript CopyObjectToPoints_
FLOW.rvb")

rs.AddAlias{"DistributeObjects_Sprinkler _3XN","! _-Loadscript DistributeOb-
jects_Sprinkler_FLOW.rvb")

print ¥ - 3XNFLOW Alias mode installed”™

# - AddSearchPath script location to the standard Python location, We import
both Rhinoscript{VB) and Python scripts in that folder

# - (| need this for easy macro commands and aliases)

strSPRhino = rs.AddSearchPath(locScriptsLocal)

def CopyFiles(locScriptslocal locServerScripts, folderName):
ServerTools = locServerSeripts + "\\" « folderName
for filename in os.listdir(ServerTools):

rs.0penToolbarCollection(LocToolbarsLocal + “%\" + strToolBarName + “.rui")
def InstallingGrasshopperTools():

*#DIRECTORIES

strUserName « os.path.expanduser("~") #Find user path

strPathUserOrigin = “V:\\RHINO5\\Tocls\\ Grasshopper'\Installation -
User Components’\" #Directory origin user components (installation)

strPathPluginOrigin = “V:\ \RHIND5\\ Tools\ \ Grasshopper\ \Installation -
Plueginsi\Files\\" #Directory origin plugins (installation)

namelserFolders = “3XN_Tools" #Naming (Local installation User-folders)

namelibFolder = “3XN_Selected_Lib" #Naming (Local installation Lib-folders)

strlserObjFolder = strUserName + “\\AppData \Roaming'\ Grasshopperi’
UserObjects\\" + nameUserFolders + “\\" #UserObjectsFolder

striibrariesFolder = strUserName + “\\AppData’ \Roaming® \Grasshopper’\
Libraries’\" + namelibFolder + *\\" #LibrariesFolder

#READ-ONLY DIRECTORIES
KangarooName = “Kangaroo 2.2.1"
TTToolboxMame = “TT Toolbox 1.8"
LunchboxName = “LunchBox™

Kangaroo = “V:\\RHINDS\ \Tools\ \ Grasshopper\\Installation - Plugins
Folders{Read_Only)\\" + KangarooName + “%\" #Name on server (Version
2210

Kangaroolocal = strlibrariesFolder + KangarooName + “%\\"

TTToolbox = "V:A\RHINDSY A\ Tools\\ Grasshopper\Installation - Pluginsh
Folders{Read_Only)\\" + TTToclboxName + "% \" #*Name on server (Version 1.8)

TTToolboxLocal = strlibrariesFolder + TTToolboxName + “\ A\
Lunchbox = “V:\\RHINO5% \Tools" \Grasshopper’\nstallation - Pluginsi\

Folders{Read_Only)'\\" + LunchboxMame + "\ \" #Name on server (Version 7)

LunchboxlLocal = strlibrariesFolder + LunchboxName « *3\"

#print KangaroolLocal, TTToolboxLocal

#DELETE FILES

def deleteFilesLocal):
#FILES TO DELETE
DeleteName_ghPython = “GHPYTHON"
DeleteName_Heliotrope = "HELIOTROPE™
DeleteName_Human = "HUMAN"
DeleteName_TPGNM_Lunchbox = “TPGNM™
DeleteName_Lunchbox = “Lunch”
DeleteName_TreefFrog = “TREEFROG"
DeleteName_Treesloth = “TREESLOTH"
DeleteName_Wombat = “WOMBATGH"
DeleteName_Kangaroo = “KAN"
DeleteName_TTToolbox = “TT™
DeleteName_LunchBox = “LUNCHBOX"
DeleteName_UserObjects = “3XN"

Deletelocationlibraries = strUserName + "\ \AppData\ \Roaming" \Grass-

hoppert\Libraries’\"

DeletelocationUser = strUserName + “\\AppData’ \Roaming" \Grasshop-

pert i\ UserDbjectsi\"

#DELETE FILES
def deletelfExist{Location, DeleteName):

ROCESS

deletelfExist{DeleteLocationlibraries, DeleteName_Human)
deletelfExist{Deletelocationlibraries, DeleteName _TPGNM_Lunchbox)
deletelfExist{Deletelocationlibraries, DeleteName_TreeFrog)
deletelfExist{Deletelocationlibraries, DeleteName_Treesloth)
deletelfExist{Deletelocationlibraries, DeleteName_Wombat)
deletelfExist(DeleteLocationLibraries, DeleteName_Kangaroo)
deletelfExist{DeletelLocationlibraries, DeleteName_TTToolbox)
deletelfExist{DeleteLocationlibraries, DeleteName_Lunchbox)
deleteFilesLocal()

#CREATE DIRECTORIES (IF EXISTS)
def createDirectories():
if not os.path.exists(strlserObjFolder); #Creating UserObjectsFolde
os.makedirs(strUserObjFolder)

if not os.path.exists{strlibrariesFolder): #Creating LibrariesFolder
os.makedirs(strlibrariesFolder)

if not os.path.exists(Kangaroolocal): #Creating Kangaroo Folder
os,makedirs{Kangaroolocal)

if not os.path.exists{TTToolboxLocal): #Creating TTToolbox Folder
os.makedirs(TTToolboxLocal)

if not os.path.exists(LunchboxLocal): #Creating TTToolbox Folder

os.makedirs(LunchboxLocal)
createDirectories()

#COPY FILES TO LOCAL DRIVE
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PROJECTS  key projects In the workliow.

WORKFLOWS

PEOPLE Specialist-Ge

st and Generalist-Spec

LIGHTHOUSE - FACADE
10C - FACADE

DYNAMO FLOWS
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WE THINK THE ANSWER IS YES
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HEADER ;

',Hdr kkddkkkdkkddddtddddddhirdhdrddrdhdddbrddddddtdiddhdrddddbdddrdbdddrdddbdhddtdtdidtddds

% STEP Physical File produced by: The EXPRESS Data Manager Version 5.02.0100.07 : 28 aug 2013

* Module: EDMstepFileFactory/EDMstandalone

®* Creation date: Sun Har 05 21:33:11 2017

* Host: 10298

* patabase: ) r. \tmn\{ﬂ!?n?.’.:s -C01la-41DC-B44A-33C9C39618E9)\ 1 fc
* patabase wversion:

® patabase creation date: Sun Mar 05 21:33:10 2017

= schema: IFC2X3

* Model: DataRepository.ifc

# model creation date: Sun Mar 05 21:33:11 2017

* Header model: DataRepository.ifc_Headermodel

* Header model creation date: Sun Mar 05 21:33:11 2017

* EDMuser: sdai-user

* EDMgroup: sdai-group

* License ID and type: 5605 Permanent license. Expiry date:
* EDMstepFileFactory options: 020000

iRt Ry e e e R R e R e e Rt R P e P e e e e e R e i et T

FILE_DESCRIPTION(("viewDefinition [coordinationview v2.0, QUant-lty'ra.lceof'FAudonvuw] ), '2:10),
FILE_NAME('Project Number','2017-03-05721:33:11",(" Her11]n van Leeuwen'),('Bartels’),’ The EXPRESS Data Manager
version 5.02.0100.07 : 28 Aug 2013°,'20161117_ lZDU(xﬁ4] - Exporter 17.2.0.0 - Alternate Ul 17.2.0.0","'"');
FILE_SCHEMA(('IFC2Xx3'));

ENDSEC;

DATA;

#1= IFCORGANIZATION(S, Autodesk Revit 2017 (ENU)',5,5.5);

#5= IFCAPPLICATION(#1,'2017",' Autodesk Revit 2017 (ENU)','Revit');
#6= IFCCARTESIANPOINT((0.,0.,0.));
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WORKFLOW AND DATA
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workflow : export geometry

| GEOMETRY |  GEOMETRY |

linear export of models

workilow ; data workflow

—— adding data to flow



Geometry as representation in BIM

Geometry shows correctly in BIM and on drawings
Data stored elsewhere

Computational Data Model BIM Documentation Model

Documentation Model (Full Team)
- Plan, Sections, Elevations
Types [ Famillies
Detalls

Computational design Model (Specialist)
Design exploration
Analysis
Optimization

RHINO REVIT

+ Grasshopper + Dynamo



Data based representation in BIM

Data flow in one direction
Over time BIM model becomes primary data model

Goemetry + Data

Computational Data Model BIM Documentation Model

Computational design Model (Specialist)
Design exploration
Analysis
Optimization

Documentation Model (Full Team)
Plan, Sections, Elevations
Types ! Famillies
Detalls

RHINO REVIT

+ Grasshopper + Dynamo



Computational Data Model

Computational design Model (Specialist)
Design exploration
Analysis
Optimization

Bitchin' BIM

Bidirection data flow
Full dataset stored in both models

Goemetry + Data

RHINO REVIT

+ Grasshopper + Dynamo

BIM Documentation Model

Documentation Model (Full Team)
- Plan, Sections, Elevations
Types [ Famillies
Detalls
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STEPOZ - MASSING GEOMETRY

STEPO1 - CURVED GEOMETRY

PARAMETRIC SETUP

GRASSHOPPER = VB-SCRIPT

STEPOS - FACADE DESIGN
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Q % PLAYERS AND PARAMETERS

Collaborator - Facade engineering Collaborator - Structural engineering Collaborator - Lead design architect ROLE
Emmer Pfenninger Partner AG Ingeni 3XN architects GXN innovation

Collaborator - Facade contractor

Frener & Reifer
(Spacing parameters) (Angle parameters) (Design Curves) + Planarization PARAMETERS
aoM N [owe N\ RvB N [ows N\ RvB N\ [aom N\
¢ 3 ¢ > : FILETYPES FOR DATA EXCHANGE
RVB N\ [xmL N\ xe N [RTD N\ GH N |oy N\ [axme
OTHER FILETYPES - COLLABORATOR WORKFLOW




Collaborator - Facade engineering
(Spacing parameters)

Diata Export - Facade =
- Surface models

- Flan outlines.

- Area calculations

Diata Import : Facade

- 15 Detalls

- Facade ptinciples for maimtenance
- Facade sections

Coupled System A4

Meta Data Communication
Frexibie Data stream
Fiied Ciata stream
Data Export : Structure
- Intersection point in column-+ vectop and vec bottom

- Spreadsheet with angle domalns.
- Nurbs curve siab outlines

Collaborator - Structural engineering
(Angle parameters)

[rata Import : Structurg
- Structural calculations
- Structural gucelines [dlagrams and spreadshasts)
- Detall drawdngs (125 - 1:50)
Angle domains

Collaborator - Lead design architect
(Design Curves) + Planarization

Data Export : Desian
Structural guidelines

- Spacing analysis

- Angle domain analysis

- Nesw 3x4 Nurbs Curves

Data Impart : Deslgn

- 3x4 Nurbs Curves

- Facade surfaces (Planar

- Intersection point in column + vec.top and vec.bottom



— Local design architect
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Collaborator - Facade engineering = |
(Spacing parameters) =" Pangl (Global)

i =
(Angle parameters)

<

Collaborator - Lead design architect
(Design Curves) + Planarization

Global aptimal position for column position and rotation
(Connected to structural vector system)

{ Local optimal position for column position and rotation
20 section - xz-plane (Not connected to stiuctural vector system) & e
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workflow : export geometry

| GEOMETRY - GEOMETRY

linear export of models

workflow : data workflow

——— adding data to flow



Computational Data Model-A

Computational Data Model-A + Model-B

Splitting the intelligence In two data streams.

+ Dynamo

Types fFF
Det
- Fab

Merging the Intelligence in to one data
streams, while still maintaining the key data
lists from each computational model.

iy

AT
Python
(8%

+ Cynamo

Comp ional Data Model-B + Model-A
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Detail level (High)
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detailed data model setups

Detail level (Low)
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REVIT

Bin (Large)

Dresign deveiopment
Canstruction
Exscution
Fabrication




Panel properties

- 1D Location In system
- 4 Points
Vector Direction
Rotation
Surface Front
-Surface Back
Area(m2)

RHINO

+ Grasshoppes

BiM (Small)
Competition

Design development
Simulation

Anatysls

Detail level (High) b

Plugins:

Flux
Grasshopper
Dynamo
Python

cy

Detail level (Low)
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REVIT

+ [Dynamo

BIM [Large)

Design development
Construction
Exacution
Fabrication

Panel properties :

Volume {m3)
Frames
- Fins (5L}
- Structural System
Water System
Maintenance System

- Floor bullt-up
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Ailr gap for ventilation
Vertical inner facade

Elements

on grid

Angled mullions
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B 3D View

3D View: ViewForMovie « | P Edit Type

Graphics
View Scale 1:10
5 Value 1: 1
Detail Level Fine
Parts Visibility Show Original
Visibility/Graphics Overrides: . Edit...
Graphic Display Options . Edit... |
Discipline Coordination
Show Hidden Lines By Discipline
Default Analysis Display St... None
Sun Path 0
Extents
Crop View
Crop Region Visible
Annotation Crop
Far Clip Active
Far Clip Offset
Section Box
Camera
Rendering Settings Edit...
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HAUS DER TECHNIK SCHUCO

BIELEFELD, GERMANY
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Fassadenkonzept

Die massiven Fullungselemente auf der Ost- und Westseite sind nach Stden geneigt, um das Aufheizen
ZU minimieren, die Energiegewinnung zu optimieren und gleichzeitig den Ausblick zu optimieren.

Die Fassade ist nach Suden geschlossen. ..und nach Norden offen.



Unerwiinschte Erhitzung
Die Erhitzung von Sonneneinstrahlung wird durch
die Geometrie der Glaspaneele um 15% reduziert.

Legende (kWh/m3)

633
563
B 493

| 422
| 352
282
211
141

B 70
o



Photovoltaik
Photovoltaikmodule kbnnen in den nach Suden orientier-
ten, opaken Fassadenelementen integriet werden.

i mu i

240 m?2 Sud-West 257 m2 Sud-0Ost
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REVIT

+ Dynama

Valume (ma)

Python
C#

Pangl properties

' RHINO

pment

4 Detail level (Low)

Time [Project phase] |---------'-‘--_-'----_.'-----------~7----



Panel properties:

ID Loc:
- 4 Poin

Vector Direction
- Rotation

athon in system

ce Back
- Area (m2)

RHINO

« Grasshopper

BiM (Small)
Competition

Design development
Simulation

Analysls

Detail level (High)

Plugins;

Fluo
Grasshopper
Dynamo
Fython

C#

Detail level (Low)

Time (Projectphase] p-==-=s-ceececmemeaiomeecnanax

)

REVIT

+ Dyname

Panel properties

Valume [m3]

- Fins {S/L)

- Structura System
Water System
Maintenance System

(Spacing}

- Floor built-up
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=( (1) (7] Number - Top_tdge_Move

1500 ¢
(0} (0}
0 583 0 0.3 %
1 584 10.3%
2 585 20.4%
3 633 Bi0. 1%
4 €35 4 0.3 %
5 638 50.7 %
€ €46 6 0.5 %
7 €61 7 0.3 %
g €91 g 0.3 %
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13 900 39.4 %
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Model contains 367 elements

Change

First Upload

Copy this Mod




Share data. Not files.

Flux plugins send and receive data seamlessly between your existing design tools
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