


The Next Wave:
Positioning yourself for the BIM future?

e a personal view of what the drivers are likely
to be

e Challenge 4 U: what is Michael missing out?

 Challenge 4 U: can | help design as if people
mattered
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Victoria University School of Architecture, Wellington, NZ.

Currently working with the LBNL team on COMFEN design tool and
writing a book on Rendering Daylight.

Active in building energy use and building performance simulation
research (energy use, lighting and building aerodynamics) since
1979.

Research FETISH is quality assurance in simulation — about which
more later.

Member of the scientific organising committee of the Int’| Building
Performance Simulation Association bi-annual conference scientific
executive committee since 1999 — next Strathclyde 2009.

Sub-task leader for the International Energy Agency Net Zero Energy
Buildings international research project: 40+ researchers, ~15
countries focusing on design integration.

Presented 2 classes at Autodesk AU last week.
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WWW.VUw.ac.nz/architecture

www.arch.school.nz
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VDA ~+i1:14d1A ANt
50 STUgIio —anim
Click and drag to

interact with

model.
<Alt>X — section
F11 Full screen

Model made in
AutoCAD —
rendered 3d
studio 1992
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Click and drag to ~2000
interact with

model.
<Alt>X — section
F11 Full screen

Model made in
Revit—1
module from
LBNL window
test facility
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3D Studio/Gary Yost
Lightscape/Charles Friedman

Revit/

Generative Components/Robert Aish
Ecotect/Andrew Marsh

Image Modeller/Dominique Pouliquen



Autodesk

Green Building Studio?

3D Studio/Gary Yost

Lightscape/Charles Friedman e
REVit/ Light Studio

Generative Components/Robert Aish Energy+
Ecotect/Andrew Marsh

Image Modeller/Dominique Pouliquen
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e 1990: Robert Amor Integrating Design Tools
for Building Design

SIMULATION CAD

EXPERT SYSTEMS
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e 1990: Robert Amor Integrating Design Tools
for Building Design
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International Alliance for Interoperability
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International Alliance for Interoperability

NOT COMBINE

(Computer Models for the Building Industry in Europe)
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COMBINE 1990-95

(Computer Models for the Building Industry in Europe)

“COMBINE is an international project with at present 11 partners from

seven countries. The project is funded in the JOULE rational use of energy program in the
framework of European Union R&D funding. Its objective is the development of future
intelligent integrated building design systems (lIBDS) through which the energy, services

and other performance characteristics of a planned building can be analyzed. This will be
accomplished through the use of standardized IT solutions for data integration emerging from
the ISO-STEP standardisation effort.” G Augenbroe.

ftp://erg.ucd.ie/public/pdfiles/combine _papers/paperl.pdf
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Industry Alliance for Interoperability



BUILDINGSMART ALLIANCE



rchite

\ Structural

Facilities

Engineer

v-f\v'\nv- Aalrili+vs \/iAvar
IU|JCI il ILy VICVV
rchitec
Civil /A t\StructuraI
?gineer Engineer
Building HVAC
Owner €= = Engineer

Facilities

A
Manager \3‘ Manager
~~_Constn.__—" ~~__Constr. _—"
Manager Manager
MNumber of Formula/Calculation Cost of Integration Labor Cost
Components 1o (See Last Slide for (FTE's) ($50,000F TE)
Integrate Calculation Details)
20 N(N-1)  20({19)=380 38 $1,900.000
20 N=20 20(2.0)=40 4 $ 200000
NET SAVINGS 240 CONNECTIONS o4 FTE's 51,700,000

Source: www.buildingsmartalliance.org

Study performed by the Cpen Application Group (0AGH)

©2007 OSCRE, Americas, Inc.



Traditional Design

Effort

Litigation
Phase

Prog ' Design DD cb Construction

Time

Source: www.buildingsmartalliance.org Courtesy of Patrick MacLeamy, HOK
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Effort

Litigation
Phase

Construction

Prog ' Design DD

Time

Source: www.buildingsmartalliance.org Courtesy of Patrick MacLeamy, HOK




environmental design decision support tools
eddst
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Source: www.buildingsmartalliance.org Courtesy of Patrick MacLeamy, HOK




The work flow currently
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- Google Earth
File Edit ‘“iew Toolz Add Help

¥ Search

Fly Ta Find Busineszes Directions

Fly to e.g., 1600 Pennzylvania Ave, 20006

| v o

>m x|

¥ Places Add Cortert |

= D '} My Places

+ [ Sightzesing
Select this folder and click on the
Play' button belowe, to start the tour,

LI ED Temporary Places

)
¥ Layers

= D @ Primary Databaze i
E L? Geographic Wik
O e= rosds
# &) 20 Buildings
D Street Wiew

+ 'F Borders and Labels AR
D g Traic & 200B'Europa Technolegies
2008 Tele Atlas « Google
# [ ‘ﬁ Wieather @ 2008 DMapas ©

H Qu;r Gallery Sl 52-00°49.18" N ae Eye alt 11001.00 km




+
S

(O
Ll

QL

oy
O

O
O







b

D
-z
V)










QL
O

-
(G

O
(O
oc

O

)

e
rl

O
Q.

N
v’



RCP_Scene B.pic | RCP_Scene 1.pic BCP_Scene 2pic BCP_Scene_3pic RCP_Scene_4.pic RCP_Scene bopic
E sposLire: Information Oswerlay;

0.034 Dr [N Dne] - :,}

Fileieig 3 b




RCP_Scene B.pic| ACP_Scene 1.pic | RCP_Scene_2pic BCP _Scene_3pic RCP_Scene_4.pic RCP_Scene bopic
E sposLire: Information Oswerlay;
0.043 [} [Ngne] - :='

60410



RCP_Scene B.pic| ACP_Scene 1.pic BCP_Scene 2pic | RCP_Scene_3.pic RCP_Scene_4.pic RCP_Scene bopic
E sposLire: Information Oswerlay;
0.052 [+ [Mone] - 3

Fileieig 3 b



RCP_Scene B.pic| ACP_Scene 1.pic BCP_Scene Z2pic BCP_Scene_3.pic RCP_Scene_4.pic | RCP_Scene b pic
E sposLire: Information Oswerlay;
0.026 [+ [Mone] -

Fileieig 3 b



RCP_Scene B.pic| ACP_Scene 1.pic BCP_Scene Z2pic BCP_Scene_3.pic | RCP_Scene_4.pic. RCP_Scene b pic
E sposLire: Information Oswerlay;
0.166 [+ [Mone] - 3

Fileieig 3 b




RCP_Scene B.pic| RCP_Scene 1.pic BCP_Scene 2pic RCP_Scene_3.pic RCP_Scene_4.pic ACP_Scene b.pic| ACP_Scene B foc.pic
E sposLire: Information Oswerlay; ik

0170 | p

Fileieig 3 b Pos: 274, 73 £09.6 cdfmz (R:0.262, 50,154, 6:0.100)




| image viewer | FILE CPTIONS ABOUT HELE!

RCF_Scene_4.pic. RCP_Scene 5pic | ACP Scene B fopic

@ Dr Andrew 1 Marsh, SQUARE OME resesrch zqul.com
Would wou like to sponzar thiz software 2 zee vour campany name 2 web link here ?







-
—

QL
)

(O
Q.

00
-

N
(O

Q0o

(D)
>
[ ] +.u
(O
-
S

QD
)




—
QL
O
-
QL

S

O

S
Q)
b
-




QL
Q.
>~

)
Vs

(O

o]0
b
-
Q

S

Q
G

0O




A?

v
-+
>
o7 ¢ \\\.—
e i
QD
(-
L]

|

Sl e F

e gl







@) buicingSMART pesi

5. o
E &
z IS

<l
% O
<
e L0
’), %)
. ]
(o)) Q
-------- s

|
Prog ' Design DD cb Construction

Time

Courtesy of Patrick MacLeamy, HOK



(‘Commercial’ = NOT residential/industrial)

Save Vintage | Mew (ASHRAE 90.1- 2004) [E]
Pevert Project Morth 0 (degrees east of true north)
Fagade Design Comparison
Fagade Library |
3 ' & &
Te custemize fagade layouts . . X X
m ANV 4 AN 4 sV 7 4 s | | 7 4
To cakulste results : : : :
Case 1 Case 2 Case 3 Case 4
Room Origntation| South A South - Sauth - South -
Facade Dezign Name Single Clear - Transom hd Double Clear - Transom - Diouble Clear - OH - Diouble Low-E - OH -
Daylighting Controls Name Mone hd Mone - Marne - Mane -
Energy Comparison Peak Energy Comparison C02 Comparison
| |
11 <|
¥ M
Chart Style @ , .
wr
Stacked E] 8 # 8
1
Dayglight Graphs |
Comfort Graphs | t t t T 1 T T T T
0 20 40 60 a0 0.0 5.0 10.0 0.0 50 10.0 150 200 280
kBtw/sf-yr Wisf |bift2-yr
EHeasting ECooling mCO2.
OFsn OLighting OPesk
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Bring capabilities to
surface of:
— Energy+
— Radiance

Use: Window 5/6 BSDF

Refer to LBNL IAQ /
Comfort etc measures of
performance

Provide examples of best
practice in modelling

Stand alone

— SketchUp

— Revit?

— Microstation?
— Archicad?
Rapid answers
Extensible

Allows expert ‘under the
hood’



So what?



VAJVAIMNAS

I 'aVal 22 2 aVWa
J VWVVVV,.CUIIITIC

Windows for High Performance Commercial Buildings

Windows Systems for High-Performance Buildings

A sustainable desian process is intended to produce high-performance buildings that
are energy-efficient, healthy, economical in the long run, and use resources wisely to
minimize the impact on the environment. Properly designed windows play an important
role in achieving these energy and environmental goals and contribute to the comfort,
satisfaction, and productivity of building occupants as well,

The challenge in designing facades and selecting windows in commercial buildings is
balancing many issues and criteria. This web site provides critical information and
performance data on the energy efficiency, interior environment, and technical
considerations that drive window design decisions,

This web site is sponsored by the U.S. Department of Energy's Windows and Glazings
Program.

Go To
FACADE |

DESIGN
TooL P

@2004-200% Center for Sustainable Buildina Research
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Early design analysis tools — more and more
capable and comprehensive

Lots of research work on the ‘simulation sketch’

Cloud computing running multiple analyses in the
background at cents per cpu minute

A need for a comprehensive coordinator -
COMFEN

IFC’s and the market negotiating a settlement on
data quality and availability
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So what?



LEED EQ Credit 8.1, Daylight & Views:
Daylight 75% of Spaces - 1 Point

OPTION 1 — SIMULATION

* Demonstrate through computer simulations that 75%
or more of all regularly occupied spaces areas achieve
daylight illuminance levels of a minimum of 25fc and a
maximum of 500 fc in a clear sky condition on
September 21 at 9.00 am and 3.00 pm; areas with
illuminance levels below or above the range do not
comply. However, designs that incorporate view-
preserving automated shades for glare control may
demonstrate compliance for only the minimum 25 fc
illuminance level.
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Good lighting quality is said to exist (Veitch et.al..1997) “..when a lighting
system supplies light in support of:

» Visual quality i.e. it creates good conditions for seeing

e Post-visual performance (task performance and behavioural effects other
than vision) i.e. it supports task performance or setting- appropriate
behaviours

e Social interaction and communication i.e. it fosters desirable interaction
and communication

e Mood state (happiness, alertness, satisfaction, preference) i.e. it creates a
situationally-appropriate mood

e Health i.e. it provides good conditions for health and avoids ill-effects.

* Aesthetic judgements (assessments of the appearance of the space or the
lighting) i.e. it contributes to the aesthetic appreciation of the space.”
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e Fuller Moore states the following (maximum)
limits to contrast between surfaces within the
field of view in his book “Concepts and Practice of
Daylighting” -

— 3:1 between the task (book on a desk) and the
adjacent surroundings (the desk)

— 10:1 between the task and more remote lighter
surfaces

— 20:1 between fenestration (windows) and adjacent
surfaces (the reveal or wall surround)

— 40:1 anywhere in the field of view
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1

0.9

0.8

0.1

0| I T T T I 1

0 2000 4000 6000 8000 10000 12000

Vertical illuminance at eye level [lux]

Source: Jan Wienold: paper to the IBPSA conference Beijing, 2007
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liBasic Thermal Comfort Model Parameters

Environmental Conditions

Air Temperature *5.0 % *C
MRT v Link with Air  [25 % C

Air Velocity nin m/s
Helative Humidity 1] % o

* Summer [ Winter
Achivity

ASHBRAE Standard 55 -
ﬁ Melabwlic Hale 1.0 % mel

Clothing

ASHBAE 5Standard 55 Summer

g Clothing level

0.50

[

clo

Results

ET™
SET™
TSENS
DISC
PMY

PPD

PD
P5
T5

Tneutral

Tneutral

c @

*C

Comfortable

£ O
-4

4

Not enough
air movement

[Humphreys]

[Auliciems]
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Relative Performance

0.85 T
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18
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Temperature (°C)

Relative Performance

T

~ Inv-r\le Wt HVIL 2V,
C/ |J|UU LLlVlLy...

Daylight + Light Quality

1.04 | — —
i Minimum ventilation rate
I often in building codes for offices o
1.03 - : e "
i
1.02
1.01 4
1.00 £
! . ' - = = reference = 7.5 Lis per person
0.99 - ‘:-"‘" reference = 10 L's per parson
) / : — = refarence t= 15 Lis per person
0.98 — . .
5 15 25 35 45

Ventilation Rate (L/s per person)

Source: Bill Fisk, LBNL: www.iagscience.lbl.gov




Cal 150 Daily Peak Loads
January 1, 2000 - December 31, 2000

Faak Day August 16 —
43.5 W

=
Commorcial AG

3

Source: Mary-Anne Piette, LBNL: http://drrc.lbl.gov/




But...
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===Quality data is an issue: LEED Daylight
simulation in Las Vegas: which day?

o MONTHLY DIURN

wimE

im®
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===Quality data is an issue: LEED Daylight
simulation in Las Vegas: which day?

o MOMTHLY DIURMNAL A
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iim*®




i,

===Quality data is an issue: LEED Daylight
simulation in Las Vegas: which day?

o MONTHLY DIURN

Wim=

Widim*®
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e Ric media explorations of potegtial building

("

perfQ rmance..

—Ti Joased
— Risk as®essments

............. X,

o ., . % 1° V4
.. oost = Multiple s simultaneously”in the cloud

o Calt andqthertard perférmance data
available when it matter ARLY
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— Taritfs; weather averages and peaks,
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Source: www.buildingsmartalliance.org Courtesy of Patrick MacLeamy, HOK
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Haze - LAS_VEGAS, MW, USA - Sun Sep 20 12:00:00 1387 Rendered in 3DS Max Design

td azimurm Hlurminance : 4392 fc A0 Yiew: Work




JidiI T . V

Visib

S

e

Haze - LAS_VEGAS, WY, US4 - Sun Sep 20 12:00:00 1937

M asirnurn Lurninance : 0.00 cd/ft"2 Camerall




BIM / BOP Conference USC 2008

Leading edge practitioners
Still only doing BIM piecemeal

i.e. daylight on this project/energy on another/structures
on yet another — all ideas being tried; no-one attempting
all ideas on one project
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Ferez - Wichita-McConnell AFE, KS, U5 - Sat Map 21 15:00:00 2005

i azimurm llluminance ; 485 fc 30 View: 3D View &




What do analysts need?



RELIABLE — Quality assured - DATA



http://windows.lbl.gov/software/

File Edit Libraries Record Tools Wiew Help

= .:Iflo =

MH 4 r M

i

n

¢ 0: O#H z TN

http://radsite.lbl.gov/radiance/HOME.html

Ligt
Calz [F3)
N

o

il

W
Copy
Delete
Save

Bepart

[ Dividers

Dividers

i

Dizplay mode:

Marmal -

For Help, press F1

o + R - |

M ame |F'i|:ture

Mode |NFRC

Bl

Tupe |Fi:-:en:| [picture] ﬂ ﬂ

Wfidth 1200 mm
Height 1500 i

Area | 1800 m2
Tilk a0

Ervviranmental Canditions

INFRC 100-2001

5|

T atal "Window Results
2.001 “fm2-K

| -factar

SHGC
W

0.602
0.E48

Detail..

CR 43 Detail...

Click on a component to dizplay characternistics below

Mode: MFRC

a1 ML
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e Acoustic tile e Light reflectivity
e Brick  Heat capacity +

sound absorption

e Glazing & Window e Sound reduction
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Single central database of all product data?

Manufacturing Design/Construction
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Single central database is probably impossible

Manufacturing - - Design/Construction




It requires resources in quality control no one organisation can provide

Design/Construction

Laboratories

1
5




® Autodesk Seek - Flock

File Edit Wiew Hiskory  Favoribes  Tools  Help

w @ @‘ @} m IL . btp: [iseek, autodesk, comy - ._.j'f@ [}, ~7 -

. Flock has detected one or more content Feeds on this page. By clicking the orange Feed icon in the Address bar wou can preview any available Feed.
B

' i s %
Show me hiow [ pon't show this again

Lt

Autodesk Seek Many USEfUl data sources eXISt F&Q Discussions ¢ Feedback B | Manufacturer Home

The gnline source for product specifications and design files

Search Featured Content B
All File Types ¥

Spring Roller Projection Screen

Da-Lite Screen

Open a world of

Single Handle, Pull-Dowwn, Polished

Revit and AutoCAD = ] Chrome Kitchen Finish

design files from | | | = = Brizo

Pella and others. | '

B A . o
Linear Bowy Surface Mourt Light Fixture,
|| DALl Dimming Balisst
B ! Lightolier
|
Mew Content B

iLevel™ [ JoistziTrusses)

Quicklinks Classifications Revit Models Mowe Available for 2 Products

Wyincows [794] Tahles [BOG] Faucets [1544] 25| MasterFormat 2004 July 30, 2008

Doars [1023] Chairs [267] Tailets [334] CElOmniClass 1.0 iLeval™ (JoistzTrusses)

Curtain \Walls [566] Sofaz [26] Refrigeratars [142] Sl UniFarmat 1l 24 Products Added £ 23 Products Total

Lowvers [344] Benches [396] Ranges [17] riElaEr 0, A0 L
Ceiling Systems [1922] Beds [36] Lighting Fixtures [G365] 3 Group (Fire Doors & Railings)

Jnists [302] Desks [137] Fireplaces [38] ]EJ;':'D"I”;SEB’E‘ME” GG S

Beams [955] Caszewark [651] Gutters [265]

Columns [197] Ductweark [291] Garage Doors [137]

| Manufacturers
: Learn how to feature
L= Yyour products on

EN % j Lig . .. % i<y '_’!"‘ i) "'J_,_.. 10:15 a.m.



' [ BM Library for dutodesk ...+ LA =
€ C || w7 eedconstructiondata.com bim bim-library P [
m Custarize Links LEML User Accounts W -lagin M d ny u Sefu I d ata sources EXiSt (07 other

G Reed Construction Data

i,

Horne About Lls Product/Services  Communities Fesources subrmit Projects Store Contact

Community Login | Register

' ﬂ S el B I M T

SmartBIM . SmartBuilding . SmartWorld

h.p-.The evolution of SmartBIM expands the technology

Search SmartBuilding Index
__!_!_d resources of Building Information Modeling (BIM). &

home p products & services g smarthim w bim Ubrarny Advanced Searnch

SmartBIM Library for Autodesk Revit AIA StrategicPartner

Reed Construction Data’s BIW Products & Services

Sl Horme o _ _ WHAT'S HOT
The BIM Transfermation is Manageable with SmartBIM Library™ v3 ,
SmartBlsa Library
BIM Products The BIM mavement is transforming design and 2 - = smartBuilding Index Home
About SrartBl i giving architects more power and flexibility to i — smartBuzz
smartBlid Library realize their vision. SmartBIs Librany v3 from 8- 2009 Construction Forecast

smartBlM Object Creation Reed Construction Data is an cost-effective g——1E

solution for Autodesk® Revit® users that: TAKE A DEMO!

BIM Resources

Streamlines design workflow Feed Connect

Wihat iz BIAA

Elk4 Demos Simplifies storage, organization and location MeansCastiforks.cam

sk the Expert of Revit objects RECENT MEWS

Classes & WWebinars Facilitates the generation of libraries fram 2 Reed Construction Data Releases
Blti Objects Rewvit families

Tee a0l bA O artroec dnnoal U5, Construction
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What is needed is a system of data definition and many consistent databases

Manufacturing Distributed Database Design/Construction

Manufacturer A Laboratory B

University C 4
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Measured values
— Window 5/ 6 from LBNL
e http://windows.lbl.gov/so

ftware
* IGDB
e Laboratory ‘registered’
e NFRC
— Autodesk SEEK
* http: //bEt}K autodesk.com

— REED Construction data
e www.reedconstructiondata.com

Text book values
Grad student
Manufacturer
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* Rating:

10

6

high trust — lab

* From reputable lab

* From lab that has been tested
medium trust - text

e Probably OK

* Needs much knowledge on part of
user to use well

low trust — grad student
e Grad student from good college
e Published in refereed journal
* Not just listed on own web page
almost no trust — mfrer
e 2 if for property they sell
e 1toOif property not sold
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CIS+Building Product Manufacturers

e Standards e Timber vs
Polystyrene

PalaYe P
1IcTdu.

e Measurement * Quality assurance?
systems

e Data up-to-date? e Ebay-like scores



The Next Wave:
Positioning yourself for the BIM future?

e a personal view of what the drivers are likely
to be

e Challenge: what am | missing out?

 Challenge: help people design as if people
mattered



michael.donn@vuw.ac.nz




