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Lecture 4

Bim used in Sustainable Design

Water Calculations
Rainwater
Water used by fixtures- ExO1

Design Options
Ex02
Families General classification
Solar Studies
Curtain Wall System



Green Building Savings

Average
Savings of
Green
Buildings WASTE

COST

WATER | SAVINGS
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LEED poinfts
Sustainable Design Categories (LEED NC 2.2)

Project Checklist 69 points
1. Sustainable Sites . 14 points
2. Water Efficiency . 5points
3. Energy & Atmosphere .17 points
4. Materials and Resources . 13 points
5. Indoor Environmental Quality . 15 points
6. Innovation & Design Process . dpoints



LEED point distribution

Indoor
Environmental

Sustainable
Sites
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Quality
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LEED point distribution

o~
LI

LEED-NC Version 2.2 Registered Project Checklist
<< enter project name >>
<< enter city, state, other details >>

Yee 7?7 No

BB sustainable Sites TIPS

Prereq 1 Construction Activity Pollution Prevention Required
Credt1  Site Selection

Credt?  Development Density & Community Connectivity

Credt3  Brownfield Redevelopment

Credit 4 Alternative Transportation, Public Transportation Access

Credt 42 Alternative Transportation, Bicycle Storage & Changing Rooms
Credt 4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles
Credit 44 Alternative Transportation, Parking Capacity

Credt 3.7 Site Development, Protect of Restore Habitat

Credt 3.2 Site Development, Maximize Open Space

Credt6.7 Stormwater Design, Quantity Control

Credt 52 Stormwater Design, Quality Control

Credit 7.7 Heat Island Effect, Non-Roof

Credt 7.2 Heat Island Effect, Roof

Credt&  Light Pollution Reduction

B N N e - Y N . N (s S W §




LEED point distribution

Yes ?  No

Water Efficiency 5 Points

Credit 1.7 Water Efficient Landscaping, Reduce by 50%

Credit 12 Water Efficient Landscaping, No Potable Use or No Irrigation
Credit2  Innovative Wastewater Technologies

Credt 37 Water Use Reduction, 20% Reduction

Credit 3.2 Water Use Reduction, 20% Reduction

-l A

Yes ? No

I Energy & Atmosphere 17 Points

) § Prereq 1 Fundamental Commissioning of the Building Energy Systems Required
' § ~rereq 2 Minimum Energy Performance Required
Y Prereq 3 Fundamental Refrigerant Management Required
Credt1  Optimize Energy Performance 110 10
Credt2  On-Site Renewable Energy 103
Credt3  Enhanced Commissioning 1
Credt4  Enhanced Refrigerant Management 1
Credts  Measurement & Verification 1
Credt  Green Power 1

continued. .



Gaps in Objects in Revit

Framework Elements Reference Availabilit Customization gbXML element
/ y in Revit in Revit
Process
HAVC equipment Process/ref ~ Equipment Yes (multiple)
AreaVegetatedRoof roof yes Area
LightingSystem Process light es
IBEngSy ° ' Y LightingSystem
[llumination Level light yes lluminance
EffectiveVentialtion Process Equipment IntEquip
ReduceEnergyFromBase Process Yes (multiple)
UseCapturedRainwater none none
UseRecycledWasterWater none none
CapturedRainwaterQuantity none none

GlobalWarmingPotential none Refrigerant Type



Processes and Artifacts for WE 1.1 water efficient
__L_o_ndscoping) & WOT‘3 |




Water Calculation

There is currently no bim tool that combines the quick
analysis of climatic data and building systems for
optimizing water use

For rainwater we can find data from
http://www.weatherbase.com
or http://wwwworldclimate.com

Average Rainfall

| Jan I Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Hov | Dec | Year
[tz | 66.0] 59.6| 54.7| 80.1 91.7| s1.0| 97.9| 83.2| 73.6| 60.5 | 68.5| 70.8| 928.7
[inches [ . z.6] 2.3 3.3 3.2 3.6 3.6 3.9 3.3 2.9 2.4 2.7 2.8|

36.6

Sowrce: PITTSBURGH GR P'BURG, ALLEGHENY COUNTY data derived from NCDC Cooperative Stations. 42 complete years between 1952 and 1995



Water Calculation

Rainwater harvesting potential
|dentify roof area from bim model

The area that can be used to collect rainwater
Canopies
Green roofs —rainwater will go towards irrigating plants
Terraces or desks

Roof Area* monthly rainfall* .8 = Monthly
Rainwater collection



Water Calculation (common terms)

Potable water — Water that is suitable for drinking and is
supplied from wells or municipal water systems

Non- potable water- is water that is not suitable for
human consumption without treatment that meets EPA
drinking water standards

Gray water- is defined as wastewater from sinks,
lavatories, laundry facilities and water fountains

Black water — is waste water from toilets or sinks where
food is prepared



Rain Water Calculation

Schedule Building Components:
Each object instance will appear in the schedule by default.

Schedule keys:

Best used to setup a number of standard “styles” for an
object type. Each row of data in the Key Schedule

will create a new style to apply to an object. Once applied,
the style will pre-fill all fields as needed.

Key Schedules cannot utilize Shared Parameters for a field;
“Project Parameters” are only available in this schedule

type.

To combine “Keys”, “Project Parameters” and “Shared
Parameters” in a schedule, use a “Building Components”
schedule type.



RainWater Calculation- formula use

Formula used = (Area* RainFall * .08)

Parameters used in formulas are case sensitive
for example AREA, area and Area are three
different things

Revit keeps track of its units that is why
multiplying Area * RainFall we have to choose
volume in the Calculated Value Tab



RainWater Calculation- create key schedule

New Schedule @

Category: MName:
Furniture Systems A I Roof Style Schedule ]
Gutters B
nggng FEtes () Schedule building components
Mass Floor (%) Schedule keys
Mechanical Equipment
Parking Key name:
Planting l Roof Style

Plumbing Fixtures

Property Line Segments

Property Lines =
Railings

RamEs

Rooms
Gite v

[] show categories from all disciplines

[ QK ] [ Cancel ] [ Help ]




RainWater Calculation- Add parameters to
key schedule

Parameter Properties lgl

Parameter Type
Project parameter
{Can appear in schedules but not in tags)
Shared parameter

{Can be shared by multiple projects and fFamilies, exported to ODBC, and
appear in schedules and tags)

Select... Export...
Parameter Data
MName: Group parameter under:
I Rainfall l |Other 3
Discipline:
l Common v | Instance Type

Type of Parameter:
ILength v |

Add to all elements in the category

[ QK ] [ Cancel ] [ Help ]




RainWater Calculation- Add rows and enter
values

m EHO-E LG Autodesk Revit Architecture 2010 - Student Version - [Project1

Home Insert Annotate Modify Massing & Site  Collaborate View  Manage

Modify Schedule/Quantities
Project1 - Project br... (X Roof Style Schedule
=0 Views (all) Key Name @  Month Rainfall
- [= Floor Plans
o Levell 1 Jan 0-1"
o Level 2 2 Feb 0-3
i - Site 3 Total 12"
[=- Ceiling Plans
- e Levell
 oLevel2
(=) Elevations (Buildin

- Legends

@5 Schedules/Quantitie
[ sheets (all)

#-37 Families

#-[@ Groups

@D Revit Links




RainWater Calculation- Create component
schedule

Schedule Properties |X|

Fields | Fiter | Sorting/Grouping | Formatting | Appearance |

Available Fields: Scheduled fields (in order):
Description -~ [ add --> ] Area
Farnily Roof Style
Family and Type — Rainfall
Kovnate [ <-Remove |
Manufacturer
Mark
Model
Type A
Type Comments B
Type Mark [ Add Parameter... ]
URL R
Volume v | calculated value... |
Edi... Delete | Edi. || Delete |

Select available fields from:

[[J1include elements in linked files

[ QK ][ Cancel ][ Help ]




ainWater Calculation- Add Calculated
alue by putting in formula

Graphics M Create Sheet Composition » Windows
Modify Schedule/Quantities
Project1 - Project br... [X] Roof Style Schedule | = @ 5%
= 0, Views (all) KeyMName = Month | Rainfall |

=) Floor Plans

Level 1 y dan
Level 2 reb
Site Total

(= Ceiling Plans —
Level 1 Schedule Properties
Level 2

= Elevations (Buildin ields | Fitker | Sorting/Grouping | Formatting | Appearance |

East
North Available fields: Scheduled fields (in order):
South
add > Area
West Roof Style
Legends

2] schedules/Quantitie
Sheets (all)

:

&5 Revit Links

Calculated Yalue. ..

Edit Del

Select available fields from:

[Cind

e

Name: Totalrain ‘

Formula

Discipline: Common

Type:

Formula: ‘ Area * Rainfall * 0.8 ‘

[ oK ] [ Cancel ] [ Help ]




RainWater Calculation- Select by key to view
results of each month or total

m EEHA-C-L g+ Autodesk Revit Architectu
Modify  Massing & Site

Home Insert Annotate

r'1 - Dlé' @ [= Drafting View
—
= (¥ | r—
= Filters =
View View = 3D -
Properties Templates ™ _E/E Thin Lines View [ Plan views ~ &

Graphics ¥ Create

Modify Schedule/Quantities

Roof Schedule
Area | RoofStyle | Rainfall : Month i Totalrain

Project1 - Project br... [X]
=0, Views (all)
(=) Floor Plans
Level 1
Level 2
Site
[=)- Ceiling Plans
Level 1
Level 2
(=) Elevations (Buildin
East
North
South
West
Legends
5] Schedules/Quantitic
Sheets (all)
I Families
[@] Groups
&5 Revit Links

N’ - 2" Total 178549 CF |

1913 SF




Room Style and Schedule - Exercise 01

Draw a few rooms (3-6)
Tag the rooms with room tags

Create a key schedule which includes

Key

Name

Sfperperson
Create a schedule of building components from
rooms category-select

Area

Key

Room Style

Name

Sfperperson

Add Calculated- Persons (Formula= Area/sfperperson)



Building Non-Potable water need - Exercise
02

Total Number of Fixtures by type
Flow Rate of the fixtures

Fixture number of use
Approach

Fixture Load= Number of fixtures*fixture
use*Flowrate

You can use your model from assignment 1 or
example file from the blackboard



Fixture Load Calculation- Add fixtures

EHR- N[

Home Insert Annotate Modify Massing &Site  Collaborate View Manage
O3 ) Rotate

Dlg Mirror + 431 Pin
EE Amay 3 Delete | Group
Element | Modify

Q

Element Move  Copy
Properties ~

@) 0 e

Create

Create Clipboard

@ Hide +
[’D Copy | ¢/ Override ~

View Graphics

Multi-Select

Activate Dimensions

=10, Views (all)
=) Floor Plans
01 - Entry Level
02 - Floor
03 - Floor
Furniture Layout, 01 - Entry Lev'
Level1-Optionl
Level1-Option2
Level1-Option3
Roof
Site
Ceiling Plans
3D Views
Elevations (Building Elevation)
Courtyard Elevation - South Wir
East
North
South
West
(= Sections (Building Section)
Section Thru Main Stair
(=) Sections (Wall Section)
Typ. Wall Section
(= Detail Views (Detail)
Detail At Grade
Detail At Parapet
= Renderings
From Parking Area_3pm
(=) Drafting Views (Detail)
Roofing Termination Detail
= Walkthroughs
Fly Into Building
Area Plans (Gross Building)
Legends
(= ] Schedules/Quantities
02 Floor - Room Finish Schedule
Area Schedule (Gross Building)
Certified Wood
Door Schedule
Fly Ash Volume
Furniture Schedule
Furniture System Schedule
Furniture System Schedule 2
Hardware Schedule
Landscape Schedule
Mass Floor Schedule
Parking Schedule
J |

)

£

Autodesk Revit Architecture 2010 - Student Version - [RAC_Tut_01_Complete_i.rvt - Floor Plan: 01 - Entry Le...
Multi-Select

Women
112

110 — ——

=

At Men

— 109

1084

Women

108B FH106A

Women

ye'=10" BEO *MWMED 0 <

v

Click to select, TAB For alternates, CTRL adds, SHIFT unselects.

Exclude Options

Press&Drag  /:22




Fixture Load Calculation
Add Shared Parameter

)
=

Y1088 F106A }

~—
e Proper B
Women !
‘Ilj Fanmily: l Toilet-Commercial-Wall-2D N Load...
110 — 108 Type: [ 15" Seat Height v/ Duplicate. ..
] |

Type Parameters

NG
|
3

> RS

Waste Connection

12" Qfﬂ n CW Connection —l:l
9 ! HW Connection

j M1 9 Dimensions

Mounting Height

q Parameter Yalue | ~

=
-
@
.
~

3287 315
311 — 331

Identity Data

Assembly Code D2010110
| Keynote

Model

Manufacturer

¥ Type Comments

URL

Description

w

D
a

Type Mark
Cost

4 Flow 1,600000 6

DailyUse 2.000000

[ << Preview ] [ OK ][ Cancel ]

ye'=10" B XMWME> 9 < -



Fixture Load Calculation- Show Total water
use in the schedule

= <y - B [~ 69 Autodesk Revit Architecture 2010 - Student Version - [RAC_Tut_01_Complete

Home Insert Annotate Modify Massing & Site  Collaborate View  Manage

Schedule
Modify Schedule/Quantities
RAC_Tut_01_Complete_iryt - Project ... [X] Plumbing Fixture Schedule
_____ 03 - Floor -~ Count :  Flow Family DailyUse  TotalWVater
P Furniture Layout, 01 - Entry Lev _ i
L e Level1-Option1 1 2 Drl.nklng Founta!n-2D
- Level1-Option2 1 16 To!let-Comrnerc:faI-WallQD 2 3.2
- Level1-Option3 1 16 To!let-CommerCfaI-WallQD 2 3.2
A Roof 1 16 Toilet-Commercial-Wall-2D 2 3.2
. Site 1 16 Toilet-Commercial-Wall-2D 2 3.2
@ Ceiling Plans 1 1.2 Ur!nal-2D 3 36
# 3D Views 1 1.2 Urlnal-'2D 3 36
(= Elevations (Building Elevation) : B Sk Sge- 3 8
- - Courtyard Elevation - South Wir L : S Sge 2 3 8
.. East 1 2 Sink-Single-20 3 6
. North 1 2 Sir'rk-SingIe-2D ‘ 3 6
- South 1 16 Toilet-Commercial-Wall-2D  :2 32
E West Grand total: 1 20.4 472
[ Sections (Building Section)
’ Section Thru Main Stair




Design Options
Design options allow the creation, mock up and

evaluation of different options in the same file

The main model with the elements remain the same and
not effected by the changes done in different options




Design Options

ml ENEFEETNETT ] Autodesk Revit Architecture 2010 - Student Version - [RAC_UB_02_Common_Tasks_i.rvt - 3D View: Isometric] [/ 7 i
Hom

e Inset Amnotate Modify Massing&Site Collaborate  View

Design Options Manage Project Project Settings Project Location Macros

=@ X A
Design Options

Now Editing: Edit
|| Main Model Edit Selected
Ay T ot
Finish Editing ) ,%] i
Option Set )

Rename
Accept Primary. .
Delete.

Option

m

New

m

Make Primar

Rename

IR

e <SS S eSS S << = i s

Duplicate

[ Close I [ Help ]

Curtain Wall Mullions
Detail Items

Doors

Entourage

Floors

Furniture

Lighting Fixtures
Pattern

Planting

Plumbing Fixtures
Railings =
Ramps

Roofs

Specialty Equipment
Stairs

Structural Beam Systems v y2'=1-0" FAD &KCQMET® 8 &

[<

|»




Design Options - creating option sets

(g% Autodesk Revit Architecture 2010 - Student Version - [RAC_UB_02_Common_Tasks_i.rvt - 3D View: Isometric] L
Annotate  Modify ~ Massing & Site  Collaborate  View

Model - - . Security
Design Options Manage Project Project Settings Project Location Macros
B_D 0 0 A £ = R A
ERCH Op
=]
Now Editing: Edit
Main Mode [ Edit Selected ]
(=) Option Facade Finish Editing
Option 1 (primary)
Option 2 Option Set 3
Option 3
Option 1 (primary)
Option 2 Rename
=]
Accept Primary. .
=] Option

m

E—T—
)

[ Close ] [ Help ]

()

5 = L 2 [ s

Curtain Wall Mullions
Detail Items

Doors

Entourage

Floors

Furniture

Lighting Fixtures
Pattern

Planting

Plumbing Fixtures
Railings .
Ramps

Roofs

Specialty Equipment
Stairs

[ Structural Beam Systems vl =10 BO XGEED 9 <
Ready ?:0

=

52




(4
Annotate  Modify Massing &Site  Collaborate  View

— o 5] 5
@ m [ﬂ Project Information = g3 Shared Parameters Location @i’f
, 2 rick to Ed) = 0 =roject €3 Transfer Project Standards | |2, Coordinates ~
Design Add to Set Macro Macro
Options i j i ) ition ~ Manager  Securil
. Main Model Moves selected elements from the main model to one or more design Bl Eﬂ Purge Unused @ Jizin < iy
Design Optiq options in a st Project Settings Project Location Macros
Modify Walls Elements in the main model cannot host or reference elements in
secondary options. If main model elements need to reference and 2
USRI PRI pdate with elements in a secondary option, you must move the main =0 KA
[=] :o: Views (all) model elements to that design option.
=) Floor Plans
1st Flr. Cns{ Press F1 for more help

2nd Flr. Cnst.
3rd Fir. Cnst.
4th Fir. Cnst.
Sth PARAPET
LEVEL 6
LEVEL7
@ Ceiling Plans
(= 3D Views
Isometric
WBrickwall
WCurtainWall
WOriginalwall
{30}
(=) Elevations (Elevation 1)
East ,ﬁ@"fa
North g%
South N
West
(=) Sections (Callout 1)
Detail @ Window Head / Sill
(=) Sections (Type 1)
Section 1
Legends
[ schedules/Quantities
Sheets (all)
2] Families
Annotation Symbols
Casework
Ceilings
Columns
Curtain Panels
Curtain Systems
Curtain Wall Mullions
Detail Items
Doors
Entourage
Floors
Furniture
Couch05
Craftsman02
=) Sofa
Lounge chair 30"x 26"
Sofa 54"
Sofa 72"
(=) Lighting Fixtures v 12" =1-0" B D G To % £ > 9 < |

Ready Exclude Options Press&Drag /i1

zZ

Z 2

22

=z

(1) B
7

QL R S S R S S T R S

|»
K3




Design Options — Creating views to display
options

N = =& ~ o & . | AutodeskRevitArchitecture 2010 - Student Version - [RAC_UB_02_Common_Tasks_i.rvt - 3 View: WOriginal... | Yo rrre

Home Insert Annotate Modify Massing&Site Collaborate  View

- -=| m @ [Y] Project .@ Shared (’E Location @W
Settings

Pick to Edit ' Project Parameters i Coordinates ~

Design 7 Manage Phases Materials EE 5 k‘ ! Macro

Options  Main Model +| Links - ) Project Units [ Purge Unused (@ Position ~ Security
Design Options Manage Project Project Settings ‘ Project Location Macros

RAC_UB_02_Common_Tasks_i.rvt - Pr... [X] =@ % A
=0, Views (all) ~ 1
=) Floor Plans
1stFlr. Cnst.
2nd Flr. Cnst.
3rd Fir. Cnst.
4th Fir. Cnst.
Sth PARAPET
LEVEL 6
LEVEL7
Ceiling Plans
(= 3D Views

despste
WBrickwall
WCurtainWall
WOriginalwall

(=) Elevations (Elevation 1)
East
North
South
West
(=) Sections (Callout 1)
Detail @ Window Head / Sill
(=) Sections (Type 1)
Section 1
Legends
[ schedules/Quantities
Sheets (all)
O Families
Annotation Symbols
Casework
Ceilings
Columns
Curtain Panels
Curtain Systems
Curtain Wall Mullions
Detail Items
Doors
Entourage
Floors
Furniture
Couch05
Craftsman02

)&

QL R S S R S S T R S

=) Sofa
Lounge chair 30" x 26"
Sofa 54"
Sofa 72" ™
- Lighting Fixtures v =10 BO X HMmE D 0 < i >
Ready o




Design Options — Creating views to display
options

N = =& ~ o & . | AutodeskRevitArchitecture 2010 - Student Version - [RAC_UB_02_Common_Tasks_i.rvt - 3 View: WOriginal... | Yo rrre

Home Insert Annotate Modify Massing&Site Collaborate  View

- -=| m @ [Y] Project .@ Shared (’E Location @W
Settings

Pick to Edit ' Project Parameters i Coordinates ~

Design 7 Manage Phases Materials EE 5 k‘ ! Macro

Options  Main Model +| Links - ) Project Units [ Purge Unused (@ Position ~ Security
Design Options Manage Project Project Settings ‘ Project Location Macros

RAC_UB_02_Common_Tasks_i.rvt - Pr... [X] =@ % A
=0, Views (all) ~ 1
=) Floor Plans
1stFlr. Cnst.
2nd Flr. Cnst.
3rd Fir. Cnst.
4th Fir. Cnst.
Sth PARAPET
LEVEL 6
LEVEL7
Ceiling Plans
(= 3D Views

despste
WBrickwall
WCurtainWall
WOriginalwall

(=) Elevations (Elevation 1)
East
North
South
West
(=) Sections (Callout 1)
Detail @ Window Head / Sill
(=) Sections (Type 1)
Section 1
Legends
[ schedules/Quantities
Sheets (all)
O Families
Annotation Symbols
Casework
Ceilings
Columns
Curtain Panels
Curtain Systems
Curtain Wall Mullions
Detail Items
Doors
Entourage
Floors
Furniture
Couch05
Craftsman02

)&

QL R S S R S S T R S

=) Sofa
Lounge chair 30" x 26"
Sofa 54"
Sofa 72" ™
- Lighting Fixtures v =10 BO X HMmE D 0 < i >
Ready o




Design Options — accepting

gn opfions

Modify  Massing & Site

Collaborate  View

Type a keyword or phrase

Design Options

Manage Project

Project Settings

Project Location

. Security

RAC_Tut_01_Complete_i.rvt - Project ... (%]
Level1-Option1 ~
Level1-Option2
Level1-Option3
Roof
Site

(- Ceiling Plans
= 3D Views
03 - Floor Public - Day Renderin
03 - Floor Public - Night Render
Balcony View
Building Courtyard
From Parking Area
sunstudysouth
SunStudyWest
{30}
=) Elevations (Building Elevation)
Courtyard Elevation - South Wir
East
North
South
West
(=) Sections (Building Section)
Section Thru Main Stair
(=) Sections (Wall Section)
Typ. Wall Section
(= Detail Views (Detail)
Detail At Grade
Detail At Parapet
= Renderings
From Parking Area_3pm
(= Drafting Views (Detail)
Roofing Termination Detail
= Walkthroughs
Fly Into Building
Area Plans (Gross Building)

Legends

[ Schedules/Quantities

Sheets (all)

O Families

Annotation Symbols

Ceilings

Columns

Curtain Panels

Curtain Systems

Curtain Wall Mullions

Detail Items

Doors v

R T S S

T
4

Y W SR

ye'=10" B KRED 0 <

MNow Editing:

@ X~

[ Main Mode! ‘

[ Edit Selected ]

(= InteriorFormat
Option 1 [primary)
i} 2
Option 3

Finish Editing

Option Set

Rename

pt Primar
Delete

Option

Nlew
=

Rename
Duplicate
[ oeke |

Close ] [ Help ]

2
53




Families

WWW.revitcity.com

WWW.arcat.com

http://seek.autodesk.com



Families

Choose from correct family Template

These templates are time-savers, because they already
have the right category assigned, they provide

Important reference planes that drive the behavior and
geometry



Families

Families that show up on only one view
Draffing
Annotation

Families that show up in all views once placed in model

Model based

2D - used to make 2D details of the model
3D — used to make 3D geometric representation

These include host based families such as wall, floor, ceiling, roof, line
based and generic model.

Note that there may be 2D families nested to embed more information



Families

Host Based Families

Profile Based Families

2D Line Based Families

3D Line Based Families

Face Based and Work plane based Families
Rich Photorealistic Content (RPC) Families
Detailed Component Families

3D Families



Families

» Host Based Families

» These include widows,, doors, skylights, solar panels, lighting -
they are installed into something else

» These elements require a host to be mounted to
» If the host is deleted the element will be deleted too




Families Profile Based

Profile Based Families

» Many architectural details have cross sections that run in linear
manner

» Baseboards, cornices, handrails are some examples

» These can be constructed by extruding the profile to a path
» Profiles must be of a closed loop line

anava




Families Profile Based

» Profile Based Families
» Multiple lines may cause errors

» Cannot have multiple loops in a profile family but can import a
component that can mimic the representation

[hm cannot be anoeed

1 he sclected mubon prohle cther contains maore than prohile loop o an open probie
loop and cannot be uzed. Valid peofilas can only have a single continuous closed

Juafiles b
[ sh [ Mot Into Expand >>

o l >
|
; oK | Cancel |




Families Profile Based

=
I\ [A]
Line Detail Detail
Component Group ™
Detail

Aligned

Family1 - Project browser
=0, Views (all)
= Floor Plans
Ref. Level
Sheets (all)

&5 Revit Links

d R 010 d P Type a keyword or phrase &
Angula ABC ol (1
%Rad:lr A v g f; show &Z‘
: Text Spelling | Reference U Loadinto | Categoryand Types
f Arc Length Plane Project Parameters
Dimension | Annotste | Datum | Work Plane | Family Editor|  Family Properties
=B XA
Center Of @
Mullion -
Interior | o
I
I
| Curtain Panels are trimmed to where
the profile sketch intersects the Center
' (Front/Back) Ref Plane.
I
|
I
| E
-\ Center Front/Back
| Reference Plane
|
|
I
I
|
I
I
Exterior |
|
=10 FEEXREH R 0 < | ]

Press&Drag 70




Families Profile Based

I odesk R e 010 d ersio a oor Plan: Re Type a keyword or phrase &

Create e od e anag >
Angular ABC L (1
LB B Sam AW e O
i sl
Line Detail Detail | Aligned & @ Text  Spelling Reference - g Loadinto | Categoryand Types
Component Group ~ f Arc Length Plane Project Parameters
Detail Dimenson v | Annotate  w| Datum | Work Plene | Family Editor|  Family Properties

Family1 - Project browser 3 = @ R A

=0, Views (all)
= Floor Plans

Ref. Level Center Of @
Sheets (all) Mullion -
-2 Families
#-[@] Groups . .
@5 Revit Links Intenor | hd

| Curtain Panels are trimmed to where
the profile sketch intersects the Center
' (Front/Back) Ref Plane.

(e

_ Center Front/Back
Reference Plane

Exterior |

=10 EE XWREP 5 < | B
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. Press&Drag  7:0




Families Profile Based

I odesk R e 010 d ersio a oor Plan: Re Type a keyword or phrase &

Create e od e anag >
Angular ABC L (1
LB B Sam AW e O
i sl
Line Detail Detail | Aligned & @ Text  Spelling Reference - g Loadinto | Categoryand Types
Component Group ~ f Arc Length Plane Project Parameters
Detail Dimenson v | Annotate  w| Datum | Work Plene | Family Editor|  Family Properties

Family1 - Project browser 3 = @ R A

=0, Views (all)
= Floor Plans

Ref. Level Center Of @
Sheets (all) Mullion -
-2 Families
#-[@] Groups . .
@5 Revit Links Intenor | hd

| Curtain Panels are trimmed to where
the profile sketch intersects the Center
' (Front/Back) Ref Plane.

(e

_ Center Front/Back
Reference Plane

Exterior |

=10 EE XWREP 5 < | B
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. Press&Drag  7:0




Formula driven Family
2D/3D Generic Line-base Model

Addition, Subtraction, Multiplication, |+, -, *, /

Division

Exponentiation A (ex. XAY, X raised to the power ofY)

Logarithm log(x) UNIT MATTERS
Square root sqrt(x)

Sine, Cosine, Tangent sin(x), cos(x), tan(x

Arcsine, Arccosine, Arctangent asin(x), acos(x), atan(x)

e raised to an x power exp(x)

Absolute Value abs(x)




Formula driven Family

A conditional statement in the formula:

IF ( conditional statement, option 1, option 2 )

When the conditional statement equals to Yes(True), the option 1 is
selected; otherwise, option 2.

ex,
Simple IF: =IF (Length <0’, 1’, 300mm)

IF with logical AND: =IF (AND (x=1,y=2),8, 3)
IF with logical OR: =IF (OR(A=1,B=3),8,3)

IF with Yes/No condition: =IF (Long, 50, 60),
where Long is a Yes/No parameter defined as Long = Length > 40

Embedded IF statements:
IF (Length < 35',2' 6", IF ( Length < 45", 3", IF ( Length < 55' , 5", 8') ) )




Formula driven Family(O1-1)

Using Formula to evenly distribute the geometry elements
(linear franslation).

Start from a generic line-based model and make a solid
extrusion with three parameters, width, length, and height.
Make sure each parameter works properly with the model.

Plan View Elevation View

gth 0'- 6"

c Len

Width O' - 3" S ret

O -+ -+ -

=N

L e F - = = = = =



Formula driven Family(01-2)

First, add an Array modifier.
You can find it in Modify - AI'I'CIY (use linear translation).

Add Linear Dimension for the distance between
first two array elements.

Promote these two
elements as the instance

parameters. [

| |
spgcing 1'- 0"
N |




Formula driven Family(01-3)

Set up the formula to control the spacing based
on the number of cloned objects.

spacing = Length / numOfClone

;V Length 10’ - 0" l/
d 7]
L ] ] ] ] |
| ] L] L] L] |
‘ spacing 2' - 0" " | Variation 01
g Length 12' - 0" g
d ]
_ B M M m M M M 0
: L] L] L L] L] L] L:
spacing 1' - 8 9/16" |
AT 7 | Variation 02




Formula driven Family(02-1)

INn-class exercise:

Now you know how 1o use a formula to control
the spacing of an array modifier. This exercise is
for your to use formulas on multiple parameter
settings.

|. Object: Solid Blend

Similar to Solid Extrusion, instead of

drawing single profile for extrusion, you

will need to specify button and top hot
profiles for extrusion. '

h02 = hOl * scaleHeight
| w02 = w0l * scaleWidth

Constraints:
] 0.1 <= scaleHeight <= 0.5
: 0.2 <= scaleWidth <= 0.7

2. Parameter settings: set up 2
scaling factors to control the ratios

between the top and button profiles.




Formula driven Family(02-2)

Objective:

The objective of this exercise is to use the Radial
Array modifier and increase number of the
cloned objects as the dimension of the original
object decrease.

B : =
° & | 4 .
|
|
& ® |
1 4:/ "g?:f | | Len
- — éjjfjjjjf—r_—_*‘f N ‘h /l
| N R b
| | |
| . |
;@ v
|

*  Variation 0| l Variation 02



Formula driven Family(02-3)

Family Types
IF(. )

Result images: .‘ J J




Solar Radiation Technology Preview

Before you start, go to Autodesk Lab and
download the plug-in developed by Ecotect.

Link: http://labs.autodesk.com/utilities/ecotect/

What this does?

Analyze the effects of solar radiation on various
surfaces of your conceptual building model.

System Requirement:
Revit Architecture 2010 Update 1.




Solar Radiation Technology Preview

User Interface

Plugins can be found in the Add-Ins Tab

A. 3D Model viewer

B. Control panel
Time Span
Calculation
Legend Option
Output Settings
Publish

Home Insert Annotate Modify Massing&Site Collaborate  View

Solar Radiation
Technology Previ

Analysis

B Autodesk Revit Solar Radiation Technology Preview

Manage [-NLBOS [~ ]

Place: | Boston, MA E]

Date: |September 14y | |September 14v II

Range: 12:00AM 5 | [11:59PM 3J

[] Sunrise To suns: et

Calculation

Coarse (fast) Fine {slow)§
Estimate {Calculate calibrates)

Calculate

Legend Options

Data Units.
(&) Cumulative () Btufftz
O Average O Whim2
Opeak O kiwhjm2
QOutput Settings

Resolution: () Screen
OPrinter 150071
Width: 617 pixels
Height: 709 pixels
Uncompressed image size:  854.4 KB
Publish
[ Publish To Project... ]




Solar Radiation Technology Studies

M Autodesk Revit Solar Radiation Technology Preview M Autodesk Revit Solar Radiation Technology Preview
Bt - Bl -
cum. | Usi_Baston Ma.wea ] peak | Usi_Baston Ma.wea ]
1631+ . [ Load settings From Last calculation | 192+ y [ Load settings From Last calculation |
1468 f 173 f
1308 GHY Time Span 154 GHY Time Span
} Mult-Day v } Mult-Day v
} = Place: | Boston, MA ) } % = Place: | Boston, MA (]
( = (
} Date: |september 14v | | September 14 v } Date: |september 14v | | September 14 v
[ = Renge: s28aM 4| | sstem 4 [ N Renge: s28aM 4| | sstem 4
1 1
[Jsunrise To sunset [Jsunrise To sunset
Calculation Calculation
M -
-
Coarse (fast) Fine (slow) Coarse (fast) Fine (slow)

Estimate (Calculate calibrates) Estimate (Calculate calibrates)

Legend Options Legend Options
Data Units Data Units
(&) Cumulative ) Bufft2 O Cumulative ) Bufft2
O average O whim2 O Average O Whimz
Oreak O Kihjm2 @Ppeak O Kihjm2

Output Settings
Resolution: (2 Screen
O Pprinter
Width: 617 pixels
Height: 709 pixels
Uncompressed image size: 854.4 KB
Publish

Publish To Project...

Output Settings
Resolution: (2 Screen
O Pprinter
Width: 617 pixels
Height: 709 pixels
Uncompressed image size: 854.4 KB
Publish

Publish To Project...

Weather file: USA_ Boston MA Weather file: USA_ Boston MA
Place: Boston, MA Place: Boston, MA

Calculation: Medium Calculation: Fine

Legend Option: Cumulative Legend Option: Peak



Solar Radiation Technology Publish

M = = Autodesk Re...
Home Insert Annotate Modify

Type a keyword or phrase

Massing & Site  Collaborate  View  Manage

Solar Radiation
Technology Preview

Analysis

Project1 - Project browser [x] =@ K Lo’
=0, Views (all)
- Floor Plans
Level 1
Level 2
Site
(=) Ceiling Plans
Level 1
Level 2
[#-- 3D Views
(- Elevations (Building Elevation)
East
North
South

BRRRREE -

After modify the settings
for solar radiation,
rendering images can be
published to the project as
the reference for the
B sheets (al) continuing development.
oI Families —_— .
[@] croups The output renderings can
&5 Revit Links
@ be found under the
Zoom to Fi ress| Renderings Views.

Weet

B Renderings
SolarRadiationStudy_1
‘5] Cegenas

] Schedules/Quantities




