Process

This code is using the same process as the Haussmannian Code. If there are similari-
ties with the decoupage of the parcels or the relation between the width of the
street and the height of the volume, the context has a major role here.

The urban flow, the wind or the solar acces are different parameter that define the
shape of this new block.

|, Data input

Pedestrian Flow as curve

fF1 Pedestrian flow connecting public tansport

Block as surface

Public Transport station as point

— - - -y,

A major differentiation betweent this process and the
other one is about the role of the block. In this code the
urban flow is consider as a curve that join the public
transport. The block is open to pedestrian acces and
combine the role of the block and the street.

point join all point from other lines
curve can go through surface.
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(A1 Volume Division with solar acces

In order to have a good sun acces in every part of the
courtyard, the solar envelop was used. It is a geometry
that is creat from the lattitude of the site.

In the different volumes we see the subdivisions have an
impact on the height of the block. In this case, for each
subdivisions there is a minimum aera of 30 m2 per
courtyard.
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Number of surbdivisions : 1
Maximum height: 117 m
Minimum height: 117 m
Built volume : 960 000 m3

|
|
|
|
|
|
1
|
|
|
|

Total area: 11200 m2
Unbuilt area : 1%
Public aera : 76%
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Number of surbdivisions : 3
Maximum héight:48 m
Minimum he:ight :21m
Built volume:: 390 000 m3

Total aera: 11200 m2
Unbuilt area : 2%
Public area : 32%

Number of suru‘divisions 7
Maximum height:36 m
Minimum height: 18 m
Built volume : 270 000 m3

|

(81 Porosity of the parcel with urban flow

Porosity inside the block is gave by the analyze of the
different urban flow. The block reacted to the need of the
public space or acces to the outside. Each parcel got its own
porosity.
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Dim edgeList As New list(Of Line)
Dim eQVlist As New dataTree(Of int32)
Dim ePElist As New dataTree(Of int32)
Dim eNElist As New dataTree(Of int32)
Dim eTElist As New list(Of int32)
Dim elFlist As New list(Of int32)
Dim vtxList As New list(Of point3d)
Dim viElist As New list(Of int32)
Dim fList As New datatree(Of point3d)
Dim flElist As New dataTree(Of int32)

Dim vlEall As New dataTree(Of int32)
Dim eF As New list(Of Boolean)

Dim eDegList As New List(Of Double)

xRk EOR EACH SEGMENT, ADD EDGE AND ITS REVERSE (twin) TO edgelList*¥¥***x

Dim segCt Asint32=0

For i As int32=0 To seg.count - 1

If seg(i).pointAtStart.distanceto(seg(i).pointAtEnd) > 0 Then

edgelist.add(New Line(seg(i).pointAtStart, seg(i).pointAtEnd))
edgelist.add(New Line(seg(i).pointAtEnd, seg(i).pointAtStart))
eTEList.add((segCt * 2) + 1)
eTEList.add((segCt * 2))
'DEFAULT SETTING FOR ef IS TRUE (ie EDGE NEEDS TO BE ASSIGNED TO A FACE)
ef.add(True)
ef.add(True)
elFlist.add(-10)

elFlist.add(-10) /

rC1 Site and disposition of the parcels

As for the Haussmannian code, the bissectors and the
perpendicular lines to the street are used in order to draw
the parcels. This perpendicular lines are kept because it is
also following the urban flow.

Divide with bissectors

Divide with perpendicu-
lare lines to the streets

Divide into parcels

(B2 Porosity in the volume

The porosity of the parcel set

the different size of the build

part. The rest is public space that

is open to people but also wind. -
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fD1 Core disposition

/ Data input h
L - 1
T
Base curve offset of maximum inside sunlight distance i
I m.i.s.d =7 meter (code base)
| Offset gave new curve !
| Explode curve into four segments 1
| Point distant of x(%) of end point of the curve 1
I Point distant of x(%) of start point of the curve 1
I Repeat action for base curve 1
\ Join points 1
- mm mm mm mm mm mm mm mm o mm mm e mm == m=m
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(CZ Parcels and balconies
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ghenv.Component.Name = "Honeybee_Run Daylight Simulation"
ghenv.Component.NickName = 'runDaylightAnalysis'

ghenv.Component.Message = 'VER 0.0.63\nJAN_20_2018'
ghenv.Component.lconDisplayMode = ghenv.Component.IconDisplayMode.application
ghenv.Component.Category = "Honeybee"

ghenv.Component.SubCategory = "04 | Daylight | Daylight"

#compatibleHBVersion = VER 0.0.56\nDEC_21_2015

#compatibleLBVersion = VER 0.0.59\nFEB_01_2015

try: ghenv.Component.AdditionalHelpFromDocStrings = "1"

except: pass

import scriptcontext as sc

import os

import time

import System

import Grasshopper.Kernel as gh

from Grasshopper import DataTree

from Grasshopper.Kernel.Data import GH_Path

ghenv.Component.Params.Output[5].NickName = "resultFiles"
ghenv.Component.Params.Output[5].Name = "resultFiles"
resultFiles = []

ghenv.Component.Params.Output[3].NickName = "results"
ghenv.Component.Params.Output[3].Name = "results"
results =]

def main(north, originalHBObjects, analysisRecipe, runRad, numOfCPUs, workingDir, radFileName, meshParameters,

waitingTime, additionalRadFiles, overwriteResults, exportAirWalls):
# import the classes
w = gh.GH_RuntimeMessagelevel.Warning

if not sc.sticky.has_key('ladybug_release') or not sc.sticky.has_key('honeybee_release’):

print "You should first let both Ladybug and Honeybee to fly.."

ghenv.Component.AddRuntimeMessage(w, "You should first let both Ladybug and Honeybee to fly..")

return -1

try:
if not sc.sticky['honeybee_release'l.isCompatible(ghenv.Component): return -1
if sc.sticky['honeybee_release'l.isinputMissing(ghenv.Component): return -1
except:
warning = "You need a newer version of Honeybee to use this compoent." +\
" Use updateHoneybee component to update userObjects.\n" +\
"If you have already updated userObjects drag Honeybee_Honeybee component " +
"into canvas and try again."
w = gh.GH_RuntimeMessagelevel.Warning
ghenv.Component.AddRuntimeMessage(w, warning)
return -1

try:
if not sc.sticky['ladybug_release'l.isCompatible(ghenv.Component): return -1
except:
warning = "You need a newer version of Ladybug to use this compoent." +\
" Use updateLadybug component to update userObjects.\n" +\
"If you have already updated userObjects drag Ladybug_Ladybug component " +\
"into canvas and try again."
w = gh.GH_RuntimeMessagelevel.Warning
ghenv.Component.AddRuntimeMessage(w, warning)
return -1

Ib_preparation = sc.sticky["ladybug_Preparation"]()

hb_writeRAD = sc.sticky["honeybee_WriteRAD"](ghenv.Component)
hb_writeRADAUX = sc.sticky["honeybee_WriteRADAUX"]()
hb_materilaLib = sc.sticky["honeybee_materialLib"]
hb_scheduleLib = sc.sticky["honeybee_ScheduleLib"]

hb_writeDS = sc.sticky["honeybee_WriteDS"]()

hb_folders = sc.sticky["honeybee_folders"]

northAngle, northVector = Ib_preparation.angle2north(north)
if analysisRecipe:
# read parameters
hb_writeRADAUX.readAnalysisRecipe(analysisRecipe)

# make sure Radiance and Daysim are installed correctly
if analysisRecipe.type==2:
# It's an annual analysis so Daysim needs to be installed
DSPath = hb_folders["DSPath"]
if DSPath=="":
msg="Honeybee cannot find a Daysim folder on your system.\n" +\
"Make sure you have Daysim installed on your system.\n" +\
"You won't be able to run annual daylight simulations without Daysim.\n" +\
"Check Honeybee_Honeybee component for more information."

w = gh.GH_RuntimeMessageLevel.Warning
print msg
ghenv.Component.AddRuntimeMessage(w, msg)
return -1
else:

# Radiance needs to be installed correctly

RADPath = hb_folders["RADPath"]

if RADPath=="":
msg="Honeybee cannot find a RADIANCE folder on your system.\n" +\

"Make sure you have RADIANCE installed on your system.\n" +\

"You won't be able to run annual daylight simulations without RADIANCE.\n" +\

"Check Honeybee_Honeybee component for more information."

w = gh.GH_RuntimeMessagelevel. Warning

print msg
ghenv.Component.AddRuntimeMessage(w, msg)
return -1

# double check and make sure that the parameters are set good enough
# for grid based simulation
hb_writeRADAUX.checkinputParametersForGridBasedAnalysis()
analysisRecipe.radParameters = hb_writeRADAUX.radParameters
#conversionFac = Ib_preparation.checkUnits()
# check for folder

# make working directory and/or clean the directory if needed

# export mesh
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The core are place in the public space they are put close to
the build part. They give acces to two build part.
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E1 Wind flow inside the building

The wind acces is define with the different steps before. The
porosity of the block is used as a space for the flow. The core

are used as a cheminy. On the facade a system is used in
order to collect the wind in the direction that is needed.
Every site has a particular wind and the addition of the
annual analysis of the wind gave the direction of the
system.

subWorkingDir, radFileName = hb_writeRADAUX .prepareWorkingDir(workingDir, radFileName, overwriteResults) I

hb_writeRADAUX.exportTestMesh(subWorkingDir, radFileName)

# write analysis type to folder
hb_writeRADAUX.exportTypeFile(subWorkingDir, radFileName, analysisRecipe)

# copy the sky file to the local folder except for annual analysis
radSkyFileName = hb_writeRADAUX.copySkyFile(subWorkingDir, radFileName)

#Set a defalut of False for exporting Air Walls.
if exportAirWalls == None: exportAirWalls = False
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X axis correspond to the height of the volume
Y axis correspond to the width of the street.

In this case X is given. The ratio of the curve is also

L LU LR —

Total aera: 11200 m2 f . . .
Unbuilt ara : 4% A2 Volume link netween area and height with solar acces
Public area : 22%
The height of the build part gave by the solar envelop is
actually link to the aera of the parcel. This relation allow to
define the different parcels in the site if we know the height
we want.
Height:36 m
Lx|:40x40
Built space bottom : 1475 m2
Built space top : 875 m2
. A4 Width of the street and parcel aera
Height:63 m
. Lx1:60x 60
! Helg‘ht i24m Built space bottom : 3250 m2
! Lx1:30x30 Built space top : 2000 m2
| Built space bottom : 835 m2
i Built space top : 575 m2
! Height:9m Height : 48 m Street width : 25 m Street width : 12 m
! Lx1:20x20 Lx1:50x50 Building Height : 39 m Building Height : 30 m
Number of sufbdivisions : 10 Bu?lt space bottom : 375 m2 Built space bottom : 2300 m2 2025 m2 < Parcel area < 1600 m2 Parcel area > 1225 m2
Maximum height : 36 m Built space top : 340 m2 Built space top : 1200 m2
Minimum height : 18 m .
Built volume :1250 000 m3 @
Total aera: 11 200 m2 /4/_ - - - - - -
Unbuilt area : 5%
Public area:21% .’ =
. ~
Height (m)
Street width : 14 m
Building Height : 33 m
1600 m2 < Parcel area < 1225 m2
Area (m2) \_
Y e e e e e e B
 Datainput \
F————m—mm— - ———— - Y,
| Parcels as base curve I
| Solarenvelop as limit of the extrusion 1
I Courtyard as minimum surface on level 0 |
| 1 / .
[ 1 Data input
| 1 )
| 1 I
! I base curve is offset to a distance of 7 meters 1 4 1
| I Solarenvelop code is base on the offset curve I A3 Urban rules for height of the volume and width of the streets | Y maxis always a number.
! | Base curve creatasurface from boundaries | | X'max can be infinit
| Surface and solar envelop intersect and creat the 1
| I solide surface which is extrude by 3 metersin z I The cities arround Paris are ruled with the same principal that the height of
direction I the building is link to the width of the street but each of them got there own given
| ! ratio. \ '
| I !
| I !
Number of surbd:ivisions ERAN ]
Maximum height:33 m el bl
Minimum height:3 m
Built volume : 137 000 m3
Total aera: 11200 m2
Unbuilt area : 8% / Bobigny Maison Alfort Orly Villejuif Levallois Perret Saint Ouen Clichy Le Pecq
Public area: 10% _— | /
/
J
I I I
Puteaux Thiais Neuilly Sur Seine Poissy Courbevoie Asniere Issy Bure sur Yvette
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(EZ Wind entrance to the building

The system is design with two plan. The first one is on the
exterior and his role is to creat acces to the block to the
wind of the right direction. The second one is set to be
closed or open in order to have the good amount of wind
inside. The two system combined together allowed the
block to have a good aeration and a good climate in both
summer and winter.
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First system that can be open
or closed
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wind stuff E[ = Y \\\. ?

switch(velocity){ s

case 0: s \\ic~ i U 4 E

windVelocityMeterPerSec = windVelocity; N A S ~U

windVelocityKmPerHour = windVelocity * 3.6; N L \\\I ~

windVelocityMilesPerHour = windVelocity * 2.2369; Y L

break;
case 1: S

windVelocityMeterPerSec = windVelocity * 0.2778;
windVelocityKmPerHour = windVelocity;

VA
A
[T [TF
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/0

windVelocityMilesPerHour = windVelocity * 0.62137; N ~~ ~
~ =~
break; N S
case 2: N W
windVelocityMeterPerSec = windVelocity * 0.44704; N

windVelocityKmPerHour = windVelocity * 1.6093;
windVelocityMilesPerHour = windVelocity;
break;
} N
Print("
Print("
¢
¢

7
P
I
/A
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Ny

");

"Wind: {0} m/s", Math.Round(windVelocityMeterPerSec, 2));

"Wind: {0} km/h", Math.Round(windVelocityKmPerHour, 2));

"Wind: {0} m/h", Math.Round(windVelocityMilesPerHour, 2));
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// pressure stuff N

Print(""); N

double Pressure;

if(units == 1){
Pressure = Math.Pow(windVelocityMeterPerSec, 2) / 1.6;
Print("Pressure: {0} Pa", Math.Round(Pressure, 2));

}

elsef N
Pressure = Math.Pow(windVelocityMilesPerHour, 2) / 383.6; S
Print("Pressure: {0} PSF", Math.Round(Pressure, 2));

}
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Second system that is shape
with the direction of the wind
desire.

// don't invest on cheapo curtain walls
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(I1 Wind flow in site

North West - South West : Humide

7 Datainput

L e e e e e e e e e e - -
I The axis represent the wind from a site.

I Itisannual analyse of the wind.

I The wind have different velocity but also different

| qualities from where it came from.
I
I
|

North - East wind : cold

South-South East wind : warm
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Print("");
Print("Tip: Get a quality curtain wall"); ™

&
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Print(""); N
double psfTokgm2 = 4.882427; N
if(units == 1){

Print("Air infiltation/water penetr:"); E U

Print("{0} to {1}", Math.Round(15 * psfTokgm2, 2), Math.Round(56 * psfTokgmz2, 2));
Print("Design load:");
T
¢

L

[T
5

) _{p

Print("{0} to {1}", Math.Round(20 * psfTokgm2, 2), Math.Round(100 * psfTokgm2, 2)); S
Print("Safety load:"); N A
Print("{0} to {1}", Math.Round(20 * 1.5 * psfTokgm2, 2), Math.Round(100 * 1.5 * psfTokgm2, 2)); »
/1 Print(""); Print("Forces in gr/m2"); N

}
else{
Print("Air infiltation/water penetr:");
Print("{0} to {1}", 15, 56);
Print("Design load:");
¢
¢

Print("{0} to {1}", 20, 100);
Print("Safety load:");
Print("{0} to {1}", (20 * 1.5), (100 * 1.5));
// Print(""); Print("Forces in lb/ft2");

}

Print("");

Point3d p0 = new Point3d(0, 0, 0);

Point3d p1 = new Point3d (windVelocity, 0, 0);

Transform rot = Rhino.Geometry.Transform.Rotation(RhinoMath.ToRadians(windAngle), p0);
p1.Transform(rot);

Vector3d wind = p1 - p0;

windVector = wind; // >> out action

Plane windNPlane = new Plane(new Point3d (0, 0, 0), wind);
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Rectangle3d recPlane = new Rectangle3d(windNPlane, new Interval(-xMax * 1.2, xMax * 1.2), new Interval(0,
-yMax));

Transform rotP = Rhino.Geometry.Transform.Rotation(Math.PI, wind, p0);

Point3d recC = recPlane.Center; if(recC.Z < O)recPlane.Transform(rotP);

Brep recPlaneBrep = Brep.CreatePlanarBreps(recPlane.ToNurbsCurve())[0];
windPlane = recPlane; // >> out action

double force;
//
double Cd = dragCoefficient; // -------------- big thing: not the time nor the place to explain the reasons

DataTree<double> forces = new DataTree<double>();
DataTree<Point3d> forcesC = new DataTree<Point3d>();
DataTree<Vector3d> forcesV = new DataTree<Vector3d>();

Rectangle3d rect; Curve rectC; Curve rectCProj; //double rectArea;
iflmodulesSame){
rect = rectTree.Branch(0)[0]; rectC = rect.ToNurbsCurve();
rectCProj = Curve.ProjectToPlane(rectC, windNPlane);//
rectArea = AreaMassProperties.Compute(rectCProj).Area;
Print("common module area: {0}, Math.Round(rectArea, 2));
// rectArea *=10.763;

s

for(inti=0;i < rectTree.BranchCount; i++){
for(int j = 0; j < rectTree.Branch(i).Count; j++){
rect = rectTree.Branch(i)[jl;
if(lmodulesSame){
rectC = rect.ToNurbsCurve();
rectCProj = Curve.ProjectToPlane(rectC, windNPlane);//
rectArea = AreaMassProperties.Compute(rectCProj).Area;

}

Point3d rectCenter = rect.Center;
forcesC.Add(rectCenter, new GH_Path(i, j)); // ------==------==-=mmmmmmmmmmnmm the centroids DataTree

double height = rectCenter.Z; //Print("Height:{0}", rectCenter.2);
double Kz = Math.Pow((height / 33.0), (2/7.0)); // exposure coefficient
double Gh =65 + 60 / Math.Pow((rect.Y.Max / 33.0), (1 / 7.0)); // =====-==-===-=- gust response factor

force = rectArea * Pressure * Cd * Kz * Gh; // =--=--==-===mmmmmmmeenv over simplified (and naive)
if(forcesMode == 1)forces.Add(Math.Round(force, 2), new GH_Path(i, j));

else forces.Add(Math.Round(force / rectArea, 2), new GH_Path(i, j));

Vector3d v = wind; v.Unitize(); v *= force * vectorDisplayFactor;

forcesV.Add(v, new GH_Path(i, j));// --------------==----- the vectors (for visual inspection) DataTree
1
}

s

forceCentersTree = forcesC;
forceVectorsTree = forcesV;
forcesTree = forces;

The Haussmannian Morphogenesis
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