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“Save often.”
- Karen M. Kensek

Introduction

Places

Transformations
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Background

(SECOND SERIES)
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“The only way forward, if we are going to improve the quality of the environment, is

to get everybody involved.”

- Richard Rogers

Past Explorations
BIM

Sustainability
Integrated Technology

Karen Kensek




Intro BIM: elective courses as testing grounds

2d/3d integration, parametric modeling, interoperability
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Connection to sustainable design

CLIMATE CONSULTANT 3 - PSYCHROMETRIC CHART
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DRY-BULB TEMPERATURE, DEG. F

Psychometric Chart: Dry Bulb Temperature for all months-
Most Recommended Design Strategy: Internal Heat Gains

This can be achieved more effectively in the base building by utilizing greater
amounts of glazing (more windows and openings) that allow heat and sunlight to
enter the building on the southern exposures. This would add more buildings on
the front, right and left (or west, south and east) sides of the building. This can be
controlled through the use of shading devices as well, to block out unwanted sun-
light. The California climate is conducive to buildings “opened” up to the environ-
ment with extensive amounts of glazing. In fact, glazing on the North side would
also promote greater ventilation through the building due to the Northeast light
winds that drift through Los Angeles

Zltitude: 56 degrees -~ |
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Ectotect and HEED, IES

A N . - i - SCHEME 4 IMPROVEMENT: EXTRA CREDIT ADDITI L EXPLANATION DIAGRAMS
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Autodesk Sustainability Curriculum +/-

Unit 2 ing the i Site

Size, and Layout for Sustainability Exercise: Plant Shade

Unit 3) Modeli P
Cover of Hardscape

Permeable / Non-permeable Surface Analysis with Areas and Color Fills

“Analysis type: Software required Starting Point Dataset

Plant Shade Cover of Hardscape Various Methods

= Visual Analysis [ Revit® Architecture 2008 Unit2_i_Start.vt Analysis type Software required Starting Point Dataset
- Revit® Architecture 2008 Startrvt

Permeable surfaces act to passively harvest rain water and enable it to percolate into the sail, where it can be used by onsite landscaping or to recharge the ‘
ground water system. Projects containing higher percentages of permeable surfaces also reduce the amount of pollutants (e.g. surface oils and lter) that are
washed off site into the environment's waer system.

Site hardscape (concrete, paving, etc.

Visual Analysis ‘ Tnit 3

) acts as a heat sink, storing solar energy and contributing to the heat island phenomena found in most cities. Shading the

hardscape can help minimize this effect.

The exercisefor tis un outines how o ceate a visualanayss that compares parmesbie and non-pormestle surfaces i st plan. Tocolrastthe ste's
with the o Rev Area object to delineate areas with different permeabilty characteristics.

Fimanyo0 i apol 8 Colo SChem 0 you can viually anaiyze 1he st

You can use the Area tool to provide customized plan visualizations (with color fill schemes) or calculations. If you generate calculations, make sure that you also

generate an area schedule after you are done. In this exercise, color s hemsspo* ide  isual tepesertation o the permeable parameter you 2ddto th areas

See Unit 18 i the Revit Educational form d color fillschemes .

Ths xercise consists of the folowing tasks
+ Creating a new area schem

Creating a new area plan o adjust the view settings to make the site elements visible.
Creating boundaries and areas.

Adding and applying a Permeable Project Parameter.

Adding color fil

Creating a color fill scheme.

Use dataset Uni . Start v a5 a staing pon o this exercise. You may aiso use yourown daaset Evenif you ave any a drawing o image ofyour
ite, you can import these and draw the area lines directly on top of the image or drawing file. See Revit Educational Curricula, Unit 12, Exercise A for
nlormaion on how 0 Ink an AUGCAD arawing o 3 Revi prejec. Linking an mage s a vry simiar process.

This exercise provides three melhads oranalyzng How shade from nesrby reesfalls on th hardscape:
Rendering a 3D viex
Editing a p\anl family to show an approximation of the area shaded by the plant

Editing a plant family to add a solid element that casts a shadow with Revit Architecture software's Advanced Model Graphics shadow function.

from above to show shadow on the site.

After: A color-filled area plan that shows how nearby trees cast shadows on
the hardscape

Before: Sample dataset site plan

=l

IREpD

K

After: A single modified window that illustrates the rough guide of the
natural ventilation areas

Before: Sample dataset Unit 4_i_start.rvt

Edit One of the Window Families from the Sample Project

1
1
EdtFamly
N { New subcategory
Nome:

Ventlsted Ared
Sul
Windows

tegory o

- —_—

To open the family for editing, click one of the windows. Then, on the Options bar, click Edit Family. To add the new window subcategory, click
Settinas menu > Obiect Stvles. Click the New button and enter ‘Ventilated Area’ as the new subcategory name.

e by sasesbly G

Before: Il site plan from sample A colorfiled area plan that shows permeable and non-permeable 1 Render A 3D Viey
ste areas Revi Architecturs Tree families are model ines that o ot cast shadows ina plan view. However, when you use the intermal Accurender funciionto
Unit 5) Modeling the Design of the Buildi pe for inability: pe Daylighting Unit 6) Modeling the Desugn of Mechanical, Electrical, and P i Y for inability
Exercise Exercise: Energy Analysis P
L This unit has 3 standalone exercises. Each of the exercises outiines how to perform a distinct type of energy analysis on a building. As stated in the introduction,
Envelope Daylighting there are more than 350 different energy analysis software packages. This workbook unit demonsirates how to use three of those packages that work directly with
Analysis pe Software requred Starting Point Dataset the building information model produced by Revit® MEP software. In Exercise 6A, you use the Heating and Cooling Loads tool built into Revit MEP. In Exercise
6B, you use IES <VE> toolkits to analyze building energy usage. Finally, in Exercise 6B, you learn how to create a gbXML file, and also how to perform an analysis
=" Revil® VEP 2008 | Uit 5_i_Start rvi (adapted from Convention Canfer using Green Buiding Studio tools,
External Analysis IES <VE> toolkits for Revit MEP Extensions.rvt)

f natural

Daylighting i intricately related to heat gain in a buikding. To minimize heat gain, you can the window area, but that also reduces the amou
daylight. It also forces you to replace the natural daylighting with electric lights, which are neficon an iy . paduce i

This exercise ilustrates how to perform a daylighting analysis using the FLUCS component of IES <VE>

This exercise consists of the following tasks:
Exporting the building model to IES <VE> using Revit MEP.
Running the calculations using FLUCS, the artficialinatural lighting design and analysis tool in IES <VE>

Before: Unit 5_i_ Start.rvt After. Unit 5_i_ Start.rvt following daylight analysis using IES <VE>

Export the Building Model to IES <VE> Using Revit MEP
Revit MEP now has a direct, builtn link to IES <VE> that enables you to easily import data from the building information model to IES <VE>. This

The Analytical Model
One concept common to all three packages is the analytical model. The analytical model is a simplified version of the building information model created by the
analysis software specifically for ts calculations. In Revit MEP, you use walls, doors, floors, and roofs to create a model of the building. The analytical model is
much more limited in scope. It contains only those surfaces and objects that hold parameters directly relevant to the energy loading analysis. This process is not
unike the radiosity rendering process, which creates a separate internal model to process light bouncing from surface to surface within the building. Rather than
attempting to understand all of the different software object classes from different software packages (for example, a Revit wall is not the same as an AutoCAD®
Architecture wall), you simply create a model specifically for the analysis software. For IES <VE>, the process of creating the analytical model is buit into the
analysis tools. For Green Building Studio, you export the Revit model as a gbXML file, or green building xml file. In most cases, the analysis package produces
more accurate results if you optimize the Revit model to make conversion to the analytical model easier for the translating software. What might make sense to an
architect (room stops at ceiling) might not make sense for energy analysis (room stops at underside of floor above because an acoustical ceiling does not
necessarily provide any real barrier to the air flow through a room.

If you are working at a conceptual level or early schematic design level, when the fenestration changes frequently, or you are studying the effects of a particular
solar light shelf, you may only be concerned with differences in design options rather than with the final heating and cooling load numbers. When you are more
concerned with a percentage change rather than an end total, the validity of rooms may be a non-issue. However, if you wish to get more accuracy, you will need
to verify a few things about the rooms prior to running the heating and cooling load calculations.

building_performance_analysis_using_revit.pdf
The compressed file for this unit also contains the POF file building_performance_analysis_using_revit pdf. This document outlines the differences between the
Revit mode and the analtcal modsl, and gives some acvice on how (0 optimize the Revil moderor the most accurate analyss resuls

ise 6A,Band C P isi ifyi

Software required

g the Revit Model for Analysis Tools

Analysis type Starting Point Dataset

There are no datases for this prerequisite exercise,
However there is the document referenced
building_performance_analysis_using_revit.pdfin
the zip file for Unit 6.

NA | Revit® Architecture 2008 or Revit® MEP 2008

Before: Unit 7_i_ Start.rvt After: Analysis reports in Athena EIE

Generate Revit Schedules to Find Total square Footages of the roof, exterior Walls, Interior Walls, and Floor Systems
To generate the scheduies, use the filtr.

To generate a new wall schedule, on the Views design bar, click Schedule/Quantity. Add fields Type, Area, and Length. On the tabs listed below,
follow the bulleted suggestions

+ Filter. Filter By = None.

+ Sorting/Grouping: As shown in the screen capture above.

+ Formatting: Click Calculate totals for both Area and Length.
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Simple daylighting; LEED compliance
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Landscaping and shadows
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Structural analysis

Revit Architectu#®™ | || =
PHYSICAL MODEL

=

"3

Revit Structure

ANALYTICAL MODEL

.............
.............

STRUCTURE ANALYSIS MODEL
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Rendering

Final Project: Interoperability
Description: exporting Reyit model into 3DSMAX and render with VRAY renderer.

Steps: 1) Model building in Revit, 2) Create lights and cameras in Reyvit and render, 3) Export File to .Dwg. and open in 3DSMAX, 4) Delete lights and

cameras of Reyvit file and create new lights and cameras in 3DSMAX, 5) Assign VRAY renderer and render views
Additional Software: 3DS MAX, VRAY renderer
Comments: My objective was to figure out the most quick, precise and beautiful way to create 3D renderings for student projects.

Although Reyit is more well known as a BIM software, its modeling function is great for creating simple orthogonal projects. Compared to other software
cuoh ac Dhinas Autan AT I ’)TWQ'\H AY Slat¢, 'P ete T hoaliouas that Dacit ic alla 44 saadal cimanla .\klccts okl ol or and oconratals Tao oddisioa
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Rendering
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Google Earth

Thinking

1. The connection between Revit and Google Earth reserch

* DWG/DXF

* SKP download and tried.
There s also an “Avatech
Earth Connector.” I've
downloaded and tried it,
but have no idea how
does it work.

resource:
http://www.avat.com/pro
ducts/software/avatech/e
arthconnector/

Import CAD format

* KML/KMZ

I

* DWG/DXF

* DWG/DXF

SATRS

Autodesk Revit

Google Earth

*KMZ DAE

* DAE

* KML/KMZ
\
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Evidence based design

Neas Edbng

Man Mode

=R o5 1
No Uvert
Overhang
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Close Hedg

Analysis

Using steps 1 through 8 above it 1s now possible to look at the impact of alternative
design options on the total solar gain. The goal 15 to maximize solar gain during the
winter and minimize solar gain during the summer. The following design options should
be evaluated in this exercise.

1. Site orientations — 0, 45, 90, 135, 180, 225, 270, 315
2. Glazing — Double glazing, low-e double glazing
3. External shading — no shading, 3’ shading overhangs on south facing windows

Results

Using the steps outlines in the exercise above the following results were calculated for
monthly solar gain.

Solargaln (MMEN )

GlchgType
Ste Rotaton (DeqEes)

Jar01-31
Fel 28
RMard1-31

Dec 01-30

Summed vtal

Wher dWhy 3300 4051 5,186 SA 3,802
WhEergah relatie © 0 deqrees 9% LS 7% 3%
Summer dWh 5,742 T.uE RN

[Summeragah elatve tod deqrees 10% 5% 13% 2%

DG-D = Dowbk G Bzhg Domeste
LE-D = Low—< DowbE Glazhg Domeste
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Less successful
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External glazing

Process Steps

1. Compare heating & cooling load of a building with different exterior glazing type
a. Open the file in Revit MEP.
b. From Design Bar>Mechanical call out Heating and Cooling Load window.

Fewit MEP 2008 - Student Verson - [Un-exan before ret - Floor Pan: ed FLOOR LEWEL] '"NQ'VJ .v\d (T' oL .
; 3t Moo - ¢ o ocling Loads

C e 6 Yew Mool Qg Jok St pro (%}
bl * R = W #*OQrE9Q ~ | Badd
SN M- OO & Demckh Ak aplple fpt o~ PER
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Studies building on other research

Fiooor15C g E

3. Understand the external glazing detail in Revit Model
a. Repeat2.bto2.d. In “Assign Constructions™window, under “ConstructionTypeselect the type which you definedin Revit
model, the model on the right side will high light yvour external glazing. Then, click “4Pcdb”, the *Project constructions™

|
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BIM + |IES
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Seed for master’s thesis; new PhD program

External Walls

Internal Walls ‘

Roofs 1

|

Energyanlasistemplate.rte
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Studio work

" ﬂl
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Studio work: not yet another “CAD” battle!

7'3; :F— ‘ ‘ li’ Ix 'F:’? | I R |<
e s i TR |
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Conferences and connections to profession

BIM BOP 2008

The Second Annual USC Symposium on

Building Information Modeling + Sustainable Design
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BIM BOP 2008

The Second Annual USC Symposium on
Building Information Modeling + Sustainable Design

BUILDING INFORMATION MODELING SOFTWARE
Thursday, July 10, 2008, 12 noon - 6:00pm

ARCHWAY SYSTEMS, INC., representing BENTLEY SYSTEMS, INC.
Bentley Suite: Architecture, Structural, Mechanical, Electrical, RA
Tom Lazear, Archway Systems, Inc.

AUTODESK, INC.
Revit, Navisworks, Quantity Take Off
Scott Davis, AEC Technical Specialist, Autodesk, Inc.

U.S. CAD, representing INTEGRATED ENVIRONMENTAL SOLUTIONS
IES VE-Ware, Sustainability Toolkits, and Virtual Environment <VE>
Carlos Orona, Technical Specialist, U.S. CAD

BOBROW CONSULTING GROUP, representing GRAPHISOFT
ArchiCAD
Eric Bobrow, Affil, AIA, Bobrow Consulting Group

BOBROW CONSULTING GROUP, representing SQUARE ONE
Ecotect
Eric Bobrow, Affil. AIA, Bobrow Consulting Group

GEHRY TECHNOLOGIES
Digital Project
Dennis Shelden, Gehry Technologies

Conferences: academy, software firms, AEC professionals

Green BIM

BIM + SUSTAINABLE DESIGN IN PRACTI
Friday, July 11, 2008, 8:30 am - 5:15 pm

Keynote:

LEVERAGING BIM FOR SUSTAINABLE DESIGN:
NOTES FROM THE FIELD

Eddy Krygiel, AIA, LEED AP, Associate, BNIM Architects

NBBJ: BIM + SUSTAINABLE DESIGN
Jonathan Ward, AIA, LEED AP, Partner, NBBJ

BIM+: AN INTEGRATED APPROACH TO SUSTAINABLE DI
Jon Mills, AIA, LEED AP, LPA

Eric Jones, Project Manager, LPA

Miguel Cuevas, Project Manager, LPA

INTEGRATING BIM AND GREEN
David Marlatt, AIA, DNM Architect

BIM AND SUSTAINABILITY AT HOK
Patrick Macleamy, FAIA, Chief Executive Officer, HOK
Jon Gardzelewski, LEED AF, Assoc. AIA, BIM Designer, HOK

GAME-CHANGING INNOVATION: INCREMENTAL IMPR¢
VERSUS A TRANSFORMATIONAL APPROACH
Michael Hricak, FAIA, Principal, Michael Hricak Architects
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"If it's there and you can see it — it's real.

If it's not there and you can see it — it's virtual.

If it's there and you can't see it — it's transparent.

If it's not there and you can't see it — you erased it !"

d1 |
AL LT surentMusings

T e
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Insolation

1o o aTeg
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Stereographic Diagram
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EDIT SHADING MASK =

Teve 1200
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Sustainable Design Issue: Photovoltaic
Energy
Determining the Best Location for Solar
Panels on a Roof
Software Required: Reyit Architecture
C
1g Point Dataset: loghmani-exam-

mportant to
particular building o
shich surfaces of
mo nual
efficiently integrate a photov
your building.

ercise consists of the following tas

1 its initial location to determine how
nnual electricity it will produce.
cating the solar panels according to the

from the relocated solar panels on the roof.
Comparing the before and after results from
the solar collectors.
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Photovoltaics
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Unit MB) Sustainability exercise: Modeling an array of Solar Panels and estimating the
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Professional Practice Undergraduate Course

one topic of many
Building information modeling
Detaliling
Coordination

Collaboration
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“The areas of consensus shift unbelievably fast: the bubbles of certainty are constantly
exploding.”

- Rem Koolhaas

Future

Paradigm shiftor _ .
Call to battle or promised integration
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Collaborations!

University of Southern California

Sonny Astani
Department of Civil and Environmental Engineering

ABOUT ACADE

> Becerik-Gerber, Burcin

Research Interests

Building Ir
Infi

For information about a Ph.D. in Civil Engineering with a focus
on Construction Management, please CLICK HERE

Blographical Information

USC Viterbi

School of Engineeting

Prospective
Students

Dr. Burcin Becerik-Gerber

Contact Information

Civil and Environmental Engineering
University of Southern California
3620 S. Vermont Avenue, KAP 224C
Los Angeles, CA 90089-2531
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FM — Cinematic Arts Building
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BIM
BIM SYM
BIM BOP
BIM FAB
BIM CON

... Kill bim?




Integrated practice, integrated teaching

Design intelligence, evidence based design

Research
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The different meanings of BIM from Google Images - a subset.

BIM Impact on AECOO Industry

+ All professional project work

Effort & $$

sted by Ho Baek Lee
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