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Class summary

Wouldn’t you, just for fun, like to use an application that offers true parametric
modeling capability, generative geometry, and whole building performance
analysis, and yes, feels like a natural extension to Revit? Are you a designer
under pressure to add that extra punch to your presentations by convincing
potential clients you have clearly addressed the ever-increasing demand for
energy efficient buildings”? Now push this a bit further and enhance the level of
collaboration by enabling an instantaneous feedback by using Autodesk Formit
while presenting your ideas backed by analytical datasets to clients thousands of
miles away. Autodesk Vasari & Formlt open the potential for a uniqgue workflow

that Is rooted
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Key learning objectives

At the end of this class, you will be able to:
= Conceptual Energy Modeling in Early Design Stages
= Enabling Flexible Analysis Workflow in the Could
= Utilizing Vasari and Formlt for Rapid Energy Modeling
= |nterpretation and Analysis of the Results
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hen is a good time to start thinking about
Building Performance Analysis?
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A great building must begin with the unmeasurable,
must go through measurable means when it Is being
designed and in the end must be unmeasurable
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good design = AS ™ 3




When not

= When the design process has proceeded so far that it is highly unlikely that
anything can be changed. For example, in an effort to demonstrate that a
recently designed building was “green,” a developer commissioned a building
simulation.

= When the design questions that need to be answered are outside of the realm
of what typical simulation programs can evaluate. Examples of such
guestions include airflow patterns in an atrium and effluent dispersion from
fume hood exhaust stacks.

= \When you need detailed design information, not just energy results.
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lifecycle impact

= Building the body of knowledge

Map of DOE'’s Proposed Climate Zones

=

I

ZONE_04_WEST ZONE_04_EAST
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rnessing the power of Cloud
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= How many Clouds are out there
= Recognize proven technology
= Recognized the necessity

= Alignment with the corporate vision
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Functional requirements

= Overcome the need for workstation centric workflow
= Empower the user via mobile solution

= Give the ability to approximate and abstract the design intent in
through and easy to use interface

= Establish the feedback mechanism that requires no user interaction
on the design side
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Functional requirements

= Delivers sustainability analysis within a compressed time frame
= Pushes the results in the field (mobile solution)

= Captures the workflow

= And serve as the starting point of SD development

= Engages all of the parties in an early discussion
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Connecting the apps
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Ingredients

= Existence of Autodesk Subscription account and the valid login

= Pad with at minimum Wi-Fi connectivity, preferably 3rd and 4th generations

= Formlt and Autodesk 360 apps installed and logged into Autodesk 360 account
= Autodesk 360 Sync that is installed on back-office side

= Autodesk Vasari Beta 3 installed on back-office side

= Subscription access to Green Building Studio account
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' :

Information Pathways

= Model(s) in the Cloud

= https://360.autodesk.com/landing

[ )
AUTODESK. i

i ~Sjgn\in with an Autodew
— i

Autodesk 1D or e-mail address

Meed an Autodesk 107

Password

Forgot your password?

[] Keep me signed in Sign In

@ AUTODESK 360

A )
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Grounding the Cloud

= Some recommendations....

= Create a Conceptual Modeling user on your domain
= VDC_Field or whatever works for you

= Add VDC Field user to your Autodesk Subscription list of users

= Make VDC_Filed user a part of local workstation administrator
user group i —

h ag Details or lcons) that

= Modify Folder view options by enabling the following: g mEBGmI

¢ Apply to Folders | | Beset Folders

= Show hidden files, folders, or drives S

Always show menus
| Display file icon on thumbnails
| Display file size information in folder tips
Dizplay the full path in the title bar {Classic theme only)
Hidden files and folders £
Dont show hidden files, folders, or drives
@ Show hidden files, folders, and drives
Hide empty drives in the Computer folder
Hide extensions for known file types
/| Hide protected operating system files (Recommended)
Launch folder windows in @ separate process
Restore previous folder windows at logon

Restore Defaults

QK | | Cancel | Apply
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Calling for rain....

= Start Autodesk 360 Sync Services....
= C:\Program Files\Autodesk\Autodesk Sync

= Sutodesk 360 Preferences @

Account TomislavZigos0 13 -
Sign Out
2.1 GB of 25.0 GB used (8.24%)

Application Start Autodesk 360 when I log on to Windows

Linked files  When linked files are found:

@ Confirm before copying
(71 Copy automatically

71 Mever copy

Version Autodesk 360
Version 4.7.0.802

Save ] [ Cancel
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When It rains....

= Start Vasari....
C:\Users\
"VDC_Field.Domain_Name”
\AppData\Local\Autodesk\Autodesk Sync\Cloud\

.
“VDC Field” i ==l
— Look in: [ | TomislavZigo6013 v] & B ¥ Bl vews -
= — Preview

I MNarme Date modified Type m
: 1 601-00942-BJC-MOB 11/8/201312:29 AM  File folder
J 602-D0840 11/8/201312:29 AM  File folder
= = . | 2013-DWF 11/8/201312:29 AM  File folder
= Establish the permanent link with
J Application 5/2/2013 7:36 AM File folder
J Automatic Copy 11/8/201312:29 AM  File folder
J EnergyModeling 11/18/2013 4:57 PM  File folder
Formlt Cloud Data — R

| Options 11/8/201312:29 AM  File folder |

| Pre-Fabrication 11/8/201312:29 AM  File folder |
J Russ 11/8/201312:29 AM  File folder
| SCAD 11/8/201312:29 AM  File folder
| Showcase 11/8/201312:15 AM  File folder
JSLCH 11/8/201312:29 AM  File folder
J VISUALIZATION 11/8/201312:29 AM  File folder
! 4 mn 3

File name:; -

Files of type: [AII Supported Files (*.rvt, *.rfa, *.adsk, *.rte, *.rft, “.rvt) VI
Ope

nt Folder to Places
Add to Favorites 3
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deling Process
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360

Shared

(tacon] [ oo

'_ Jf/!(\ AUTODESK UNIVERSITY 2013

— . = s .y

-

<

~

/Green Building Studio

Salon
| !
O U T
PDF l
| | Report : ,’ BACKOFFICE
| Revit | :
| Mass ] | Vasari |
: |
ADSK B : :
360 | ] :
Model.axm Model.rvt I gbXML :
4 |
|
|
|
I

N
S
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An easy start

= Starting Formlt for the first time

* Follow the tutorial
= Log into the Subscription Account

= Take 5 min to explore the settings and palates
* Find your location and establish project goals

= Start modeling
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Interface

Shadows ON . m January .__ December

"Cancel Levels

Level 5 a8

Lovel 4

Level 3

Level 2

Level 1 0'-0 Application Settings
Snap to Grid = OFF
Snap to Objects e OFF
Sketch Settings
Units Imperial
Visual Style
Levels

+ + —

Space Usage Graph OFF
Display Grid ON

Shadows RELTELY _hu

B % © -

X AUTODESK UNIVERSITY 2013

Settings Visual Style

Display sketchy lines
Show hidden lines
Extend lines

Display Levels

OFF

OFF

OFF

Navigate

Home 3D View

Top View

Fit View

Fit to Model

Fit to Model & Image

Shadows = Jsssssmm— December

Sunrise ___ Sunset
| . - - Lo

3D Models

January ,,_ December Sunriv Sunset
® - 5 o (o) =

Shadows _ ON .

T
‘- i
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S....Up Like

New Sketch 28

= Primitives

= Scalable

= Array

= Context menu
= Rectangles
= Lines and Arcs
= Arrows
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Demo
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arl Workflow
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Whole Building Energy Simulation

= Set of discrete spaces

DDDDD
SSSSS
IIIIIIIIIIIIIIIIIIIIII

* Hourly climate data — | =

= All sources of heat gain/loss

FFFFFFF
SSSSS
AAAAAAAAA

= FEM computation

.
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Process map

* Pre cooked runs advantage
= Develop a naming scheme

= Talk to your in-house engineers

BUILDING

MODEL (LOD 100)

INFORMATION | e

MODEL EXPORT
gbXML

gbXML MODEL

\_//\

MODEL SUBMITTAL
TO
GBS

BASE RUN

= Keep all the project runs toigether

' _}'/!f;\ AUTODESK UNIVERSITY 2013

REALISTIC

MODEL
REVISIONS

RESULTS

XML FILE
ALTERATION
OCCUPANCY/LPD / EPD //USE TYPE

MODEL SUBMITTAL
TO
GBS

BASE RUN
R2

SATISFACTORY
RESULTS

DESIGN ALTERNATIVES

TEMPLATE
ALTERATION

n_RUNS ‘

WHAT IF RUN

RESULTS
SELCTION

SATISFACTORY

|

GLAZING
CONSTRUCTION TYPE
CONSTRUCTION MATERIALS
HVAC TYPE
USE PATTERN
ZONE INFORMATION

RESULTS

ENERGY TARGET FINDER
ARCHITECTURE 2030 EUI TARGET

{\ AUTODESK.



What are we looking for....

= Evaluate and document building performance at the
conceptual level.

= Understand the immediate environmental factor.

= Establish the performance benchmark for schematic
and design development.

= Communicate effectively.
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Not quite from scratch...

= Design intent

= Location

= Climate data

= Compatible geometry

!}/Y AUTODESK UNIVERSITY 2013 A AUTODESK.



And also not perfect yet...

* Re-import location
* Re — import context

= Pesky satellite imagery

linnin

LI Im

oooooooo

= Watch for those perspective views

= Rebuilding levels....

! }/'< AUTODESK UNIVERSITY 2013
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The true starting point....

Main Energy Use Drivers

Item / Description

# | Energy Settings

HWYAC System

Outdoor Air Information

Form

Ground plane — This determines the Revit level used to differentiate
surfaces above or below ground in the Energy Analysis. Sloping sites
cannot be dealt with at this time.

Core Offset — Mass floors can be split into a perimeter and core
‘thermal zones’ which is usual practice for Energy Analysis. Setting
this to zero will mean no core is created.

Divide Perimeter Zones — This provides the option for perimeter
thermal zones to be subdivided which is also usual practice for
Energy Analysis. Note that perimeter zones are currently splitting
cardinal directions which can lead to some error (+/- 5% on average
but it can be higher). Vasari currently provides more accurate
thermal zoning.

Other — These parameters all relate to glazing, skylights and shading
applied to the Conceptual Masses

Pararneter | Value
Common A
Building Type Office -
Location \E%Q‘.on, M4
Ground Plane %
Detailed Model A
Export Category Rooms
Export Complexity Simplewi’f}‘r\Shaa‘rqg Surfaces
Include Thermal Properties \
Project Phase Mew Cnnstructic}\
Sliver Space Tolerance 1o \
Energy Model A
Perimeter Offset 15' 0
Divide Perimeter Zones i \ \
Conceptual Constructions J\ N\ Edit— \U
Target Percentage Glazing 40% \/ \ \
Target Sill Height 26" O — 2\,
Glazing is Shaded N N
Shade Depth 2'0 \ \
Target Percentage Skylights 0% \ \
Skylight Width & Depth 30 AN AN
Energy Model - Building Services H
Building Operating Schedule ault

Materials

Conceptual Construction — These offer a small but broad selection
of thermal properties useful for wide range sensitivity testing.
Typical selections are close to ASHRAE 90.1 baseline standards.

Central VAV,

Chiller 596 COP, Boilers 84.5 eff \

Systems

HVAC System — These are close to ASHRAE 90.1 baseline standards.

Outdoor Air Information — Energy used to heat/cool fresh air
required by occupants.

Utilization

Building Type — This sets ASHRAE 90.1 datasets occupancy levels,
lighting and equipment power densities and schedules.

Building Operating Schedule — Default means “default for building
type"

oK | |

Cancel

Climate

Location — Sets latitude, longitude, height above sea level (all
required for solar shading) and Climate file. TMYs and indicated by
’59..." reference.

' 4, AUTODESK UNIVERSITY 2013

Tariff

These are automatically determined by Green Building Studio based
on location using latest data from EIA
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Energy Settings and few basic rul

= Building Type

= Conceptual construction type

= Conceptual HVAC system

Museum

Parking Garage
Penitentiary

Performing Arts Theater

Police Station
Mt T -

Building Toolbox
Canadian DL Guides

-

I
1 1.5

distance to fagade in units

! );,'< AUTODESK UNIVERSITY 2013

«+—DIN V 18599 Part 4
«+— Tips for Daylighting (US)

N — «+— [ESNA Lighting Handbook

«—Green Vitruvius

25

[

€S

ZlEn ergy Settings

Parameter

Value | o

Common
Building Type

Location

Boston, MA

Ground Plane

Level 1

Detailed Model
Export Category

Roomns

Export Complexity

Simple with Shading Surfaces

Include Thermal Properties

]

Project Phase

New Construction

Sliver Space Tolerance

10"

Energy Model
Perimeter Offset

»

m

Divide Perimeter Zones

Conceptual Constructions

Target Percentage Glazing

Target Sill Height

Glazing is Shaded

Shade Depth

Target Percentage Skylights

Skylight Width & Depth

Energy Model - Building Services
Building Operating Schedule

Default

3

HVAC System

Central VAV, HW Heat, Chiller 5.96 COP, Boilers 84.5 eff

QOutdeor Air Information

Edit..

Conceptual Constructions

X5

Mass Model Constructions
Mass Exterior Wall Lightweight Construction - Typical Mild Climate Insulati | »
Mass Interior Wall Lightweight Construction - Mo Insulation

Mass Exterior Wall - Underground

High Mass Construction — Typical Mild Climate Insulatio

Mass Roof

Typical Insulation - Cool Roof

Mass Floor Lightweight Censtruction — Mo Insulation
Mass Slab High Mass Construction — No Insulation
Mass Glazing Double Pane Clear — Mo Coating

Mass Skylight Double Pane Clear — Mo Coating

Mass Shade Basic Shade

Mass Opening

Air

OK l ’ Cancel

[

Apply OK ] [ Cancel

{\ AUTODESK.




Low hanging fruit .... first

= Insolation S icempgEme 3 o
= Peak

Project Browser - Gateway Plaza_Vas...

i

10, Views (Project) </.-r >

3D View: Vasari 3D . -

3D View: {30} - Ry
Fleor Plan: 2D Site
[ Schedules/Quantities
Mass Floor Schedule
= 2] Families

£ Annotation Symbols ..~ % Solar Radiation
- Level Head - Circle -

=k

= Average

Level Head - Circle

Curtain Panels a Select mass faces to anabyzs T~
- Mass . & Sun Seftings
£ Box-Shape
C I t .

e
50'%50'x100" Sur Study:  Fomnt Mable (= - . @
90'%210'%70' = = -
£ 100'%100'%40" Analysis Accuracy | L_‘Q 1
= - H-Shape -
.. H-Shape L I .
L-Shape
T Low Resolution High Resaluion v
- Mass [Faster) [Slawer] IR i
[} n - Mass 2 i, ]
e
- O-Shape o o |
- T-Shape ¥ Data Display L
Conceptual Constructions Type: e
h)
Urit BTUA? - K . .
Siyle Solar Radiation Default - - T
- “‘
Autornatically update results s <
[E] Autematically update suport

R — ' -
= Watch that scale (scale? 2 \
= Adjust view scale... |

7
Perspective [ & 4k Gk Co &

Raster Images : Raster image

R R

Clayco Inc.

AUTODESK UNIVERSITY 2013
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Still low hanging fruit...

= Valuable information
= Envelope loads
= Shading potential
= Context impact

= | wish engineers ask for this Cgon g

from day one
= Works only ...
= On mass faces...

= Shading devices not
evaluated

!}/Y AUTODESK UNIVERSITY 2013

Location

Project Location Energy Analysis

Project Browser - Gateway Plaza_Vas... X
‘a o7 Views [Project)
3D View: Vasari 3D

J |lEHS & @ 5o

v
)
9

o
g g
g p
Project Browser - Gateway Plaza_Vas... X
‘E T, Views (Project)
3D View: Vasari 30
F A EE B B 'O0E Autod B
H A D ]

&7
BE

Project Browser - Gateway Plaza_Vas... X
[ o D. "
F A EE B B '8'H Attod B
H A D M
[3 b
= |

[
r

Project Browser - Gateway Plaza_Vas... X
=110 Views [Project)
3D View: Vasari 3D
2D View: (2D}
Floor Plan: 2D Site
=1-[ Schedules/Quantities
Mass Floor Schedule
=B Families
) Annotation Symbd Solar Radiation

= Level Head - AP gottings [ Output

Urit: BTUA2

Level Hea
Curtain Panels Select mass faces to anlyze
= Mass
Sun Set
& Box-Shape Hn SStings
S0%50%L{  SunStudy  <nsession, Muti-Day>
90210
1001007 pasis Accuracy
- H-Shape
[50]
H-Shape | T
L-Shape
Mass 1 Low Resoluion Hioh Riesalution
o [Faster] Slower]
0-Shape
T-Shape Dt Display
Conceptusl & 1, [Averege

II

Syle:  [Solar Redition Defaut | [ |

Automatically update results
[ Automaticaly update export

[ Analze

][ Ewot.. |[ Close

Run Energy Energy Results& Show Mass
Simulation Settings Compare

By View

Energy Model Display

pe a keyword or phrase

- A,

»
- W -
Wind  Wind Solar
Tunnel Rose  Radiation

Climate Analysis  Solar Analysis

Show Mass Show Mass  Design
Sutfaces  Zones  Options 'Main Model

Design Options

B Type a keyword or phrase

B =

e =

g d d
p d d

odel Disp Design Options o

Plaza_Vasa asa Type a keyword or phrase e 2
odel Disp Design Optio is So s

Plaza_Vasa asa Type a keyword or phrase —— 2
cdel Disp Design Opticons is o Is

f
P Type a keyword or phrase 9 2
e ~ E

odel Disp Design Optio Is o is
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And now what everyone wants

= Colors

= Even though we have no
idea .....

= |Information

= Smart way to evaluate
impact of a new structure

= Ability to create outdoor
spaces

= Comfort level prediction

! )/! AUTODESK UNIVERSITY 2013

Wind Tunnel

n__i

o B S P
b_j Vasari - Wind Tunnel

Wind Tunnel

@ Vasari - Wind Tunnel

Wind Tunnel

Real-Time Analysis

Begin Airflow Simulation: | I
Analysis: ® 2D 3D
Veloaty (m/s): I
Angle: I
Display: Air Pressure (Pa ¥
Detailed Wind Analysis...
Analysis Grid Settings...
2D Grid Slice
+" Show 2D Data Slice
Position: 45.9

3D Axis: XY {horizontal) A
Animate: Cycle hd "
Display: Caolared Cells v
+ Show Grid Lines
Displace Values in 3D
3D Volumetric
Data Display
Metrics: Air Pressure (Pa) ¥
Minimum: -46.23015000

Maximum: 85.03584000

Colors: Blue/Red/Yellow ¥

Opacity: | oss

Maodel Display
+ Element Outlines
+ Element Surfaces
+ Ground Plane Grid
3D Analysis Grid

+ Show Local Wind Data

{\ AUTODESK.



One model ...three representations

X

Location Positior

Select *  Project Location

m AUTODESK UNIVERSITY 2013

4

L

Run Energy Energy Results & Show Ma--
Simulation Settings Compare

Mass Exterior Wall (1)

7] B8 Edit Typs

Materials and Finishes

2
H
nce i<ByCDn:tructmn> E
P
H

Mass Exterior Wall Ar

ea | 661.31 SF

Mass Exterior Wall

Mass1

Mass1

and Type { Mass1: Mass1

P Ey Energy Settings>

Target Percentage Gla...: 40%

Target Sill Height

3

Glazing is Shaded

Shade Depth 20

Conceptual Construct...: <By Energy Settings>
Phasing

Phase Created  None

Phase Demolished i None

Show "dass Show Ma_<

B rew Su’ ;aces

Zones

Design
Tgtions  Main Model -

Design Options

Mass Zone (1)

Materials and Finishes

Earance

lrr!f'f;ﬁﬂ”""'l

1 - -
v]::,!?i Edit Type
b

[ <By Surface Type>

21145.25 CF

1031.01 5F

Level 17

Identity Data
Usage

Mass: Type Mass 1
Mass: Family Mass 1
Mass: Family and Type | Mass1: Mass1
Mass mm
a

Heated and cooled

-— W
Wind Wind
Tunnel Rose

-

Solar
Radiation

Climate Analysis Solar Analysis

lﬁ

7
7777

7

A A /4 /4 /4

A

.

77777

‘17

77,
T
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= Appearance

= Type

= Dimensional override
= Construction type

= Zone override

AUTODESK UNIVERSITY 2013

One model ...fine-tuning

Energy Model 2
Underground Ll

Walues =By Energy Settings>
Target Percentage Gla... i 40%

Target Sill Height 2' 6"

Glazing is Shaded l

Shade Depth 20"

Conceptual Construct... | <By Energy Settings=
Phasing b
Phase Created Mone

Phase Demolished Mone

Energy Model S
Underground |

Values =By Surface»

Target Percentage Gla... | 90%

Target 5ill Height 10"

Glazing is Shaded

Shade Depth 40"

Cenceptual Construct... ! <By Energy Settings=
Phasing S
Phase Created Mone

Phase Demolished Mone

{\ AUTODESK.



Good stuff at the end

= So what does Vasari do to your model???

(: 'D gbXML

= C:\Program Files\Autodesk\Vasari Beta 3\gbXML2dwfx.exe

'va AUTODESK UNIVERSITY 2013 {\ AUTODESK.



Snooping through directories...

C:\Users\

"VDC_FIELD™

AppData\Roaming\Autodesk\Revit\Autodesk Vasari\CEA\DB\

"PROJECT"\"PROJECT RUN" g @ | @ g. ' gd.0 @. . 0 B

analysis.dwfx analysisxml Analyzed.dwfx Analyzed.xml AnnualCarbonE AnnualCarbonE AnnualEnergyCe  AnnualEnergyCo  AnnualTemperat  AnnualTemperat  AnnualWindRose  AnnualWindRose
missions.csv missions.png nsumption.csv nsumption.png ureBins.csv ureBins.png Freq.csv Freq.png
| @ @ J
&
o« em— : — -3
< —_— i — L .
AnnualWindRose  AnnualWindRose  BuildingAssumpt  BuildingEnergyUs  BuildingEnergyUs  BuildingEnergyUs  BuildingPerforma CEARun.xml CEARun_pdf.png chartsdata.zip DesignData.csv DesignData.png
Speed.csv Speed.png ion.csv elntensity.csv elntensity.xml elntensity_pdf.pn nceFactors.csv
9
DiurnalAverages.  DiurnalAverages.  Doe2Standard.in  ElectricityEndUse  ElectricityEndUse  EPlus2Standard.i  FilesToUpload zip FINISHED FuelEndUses.csv ~ FuelEndUses.png Humidity.csv Humidity,png
csv png p 5.5V s.png df

n' g u oy u Tl n n i n

LifeCycleEnergyC  LifeCycleEnergyC  LifeCycleEnergyC  MonthlyCoolingl  MonthlyCoolingl  MonthlyElectricit ~ MoenthlyElectricit ~ MonthlyFuelCon  MonthlyFuelCon  MonthlyHeatingl  MoenthlyHeatingl ~ MonthlyPeakDe

ost.csv ostxml ost_pdf.png oadComponent.c  oadComponent.  yConsumption.cs  yConsumption.p sumption.csv sumption.png oadComponent.c  oadComponent. mand.csv
v png v ng sV png

LER 8% 2 > [ | a =
‘i @ o @
‘:*7." ]l'l,ll —

: i didig ' — ; —

MonthlyPeakDe  MonthlyWindRos  MonthlyWindRos  RenewableEnergy  RenewableEnergy  RenewableEnergy runlmage.png selected ServerBuild.xml

mand.png es.c5v es.png Potential.csv Potential.xml Potential_pdf.pn

9
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Focus of the analysis

= QOverall massing

= Overshadowing

* Insolation at the main lobby storefront

* Peak and Average solar loads on the critical facade

= Pedestrian comfort level and shading strategies

DESK UNIVERSITY 2013 “\ AUTODESK.



Obtaining results

= Vasari “Energy Analysis Compare Report”
= Building performance factors CLAYCoO
= Energy Use Intensity
= Lifecycle cost
= Renewable potential
= Annual Carbon Emissions
* Annual Energy use

People 1,411 people People:
oooooooooooooooooooo

= Potential Ene rgy Savin gs P77 i i
= Monthly loads
= Climate

4,{ AUTODESK UNIVERSITY 2013 ‘\ AUTODESK.

Energy Analysis Compare Report
Report created 013-11-20 10:55:18 PM

Gateway Plaza_Vasari Gateway Plaza_Vasari
Gateway Plaza_Vasari_40_Glazing Gateway Plaza_Vasari_80_Glazing
nalyzed at 11/17/2013 10:00:23 AN Analyzed at 11/17/2013 10:01:52 AW
rsion 2014.2.31.4804(D0O rsion 2014.2.31.480.




B .

= Everything from Vasari and....

= Dashboard and Widgets
Design options without geometry modification
Additional Cost and Energy Charts

.. GBS approach

Water usage
LEED daylighting
Additional data export

Potential Energy Savings

' _}'/!f;\ AUTODESK UNIVERSITY 2013

utar nc. [US] | https://gbs.autodesk.com/gbs/hud/WebPotentialEnergySavings?baseRunld

| Energy Savings Widget is in Beta - Give Us Your Feedback

Window Glass w/DC
Window Glass
Building Orientations
Plug Load Efficiency
Lighting Efficiency
cccccccccccccccc
Skylight Glass w/DC
Daylight Controls - DC
Wall Insulation

Roof Insulation
Infiltration

Skylight Glass

Potential Energy Savings i=a

SSSSSS

-60%

All Analyzed Building Features

Current Model Savings

-60%

SSSSSS

ocation:
Base Run: Gateway Plaza_Vasari_80_Glazing

Current Model Savings

Potential Energy Savings/Losses

Project: Gateway Plaza_Vasari
tion: Richmond, VA United States

Date: 11/17/2013 10:03 AM
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\Welcome to project Salon-Alpha....

« Intuitive — Glue like interface ) ardl -
= Multiple Dashboards - ot

= Assembly of Widgets =

. . : >

= Enterprise wide sharing

= Templates

= BPA-apps

= Run-sets

= Default-sets

m AUTODESK UNIVERSITY 2013 {\ AUTODESK.



Take the advantage of Templates

: VAV - HW Heat, 0.59 k\W/ton Chlr, 85% Bailer, VSD pump E Double Grey U-0.48, SHGC 047, Tuis 0.38 E
High Efficiency Residential. 20 SEER /AFUE 85% <3.6ton  «L oo oee 707 ehe 0ag Tuie 020 -
B O a I n O High Efficiency. EER 11.5/AFUE 85% 20-63 ton RTU Double Bronze U0 &7 SHGG 0.62 Tuis 0 62
High Efficiency, EER 13 1/AFUE 85% 11-20 ton RTU Double Clear Low Iron U-0.45, SHGC 0.82, Tvis 0.84
High Efficiency, EER 13 9/AFUE 85% 5.5-11 ton RTU " Double Clear Low Iron U-0.49, SHGC 0.83, Tis 0.84 |
Mo Heating or Coaling Double Clear U-0.35, SHGC 0.67, Tvis 0.72 3
0n0 " Pkg VAV with Underfloor Air Distribution Double Clear U-0 49 SHEC 0.76. Tvis 0 81
= Ability to assign custom templates -2 e
Premium Eff. VAV w/ Reheat, 150-300 ton (7.0 COP) Double Clear U-0 57 SHEC 0.76. Tvis 081
Res 14 SEER/90% AFUE «5.5 ton Pkgd/Split RTU Gas Heat Double Green U-0 45 SHGC 049 Tvis 0.66
Residential 10 SEER <55 tan Pkgd Electric HP Double Green U-0.48. SHGC 0.49 Tvic 0.66
Residential 13 SEER/T_THSPF Packaged Heat Pump Double Green U-0.56. SHGC 0.50 Tvic 0.66
[ | S pa Ce |Oad S Residential 14 SEER/8.3 HSPF <5.5 ton Pkgd/Split HP
Residential 17 SEER/0.85 AFUE Split/Packaged Gas Double Grey U-0.57, SHGC 0.61, Tvis 0.55
Residential 17.4 SEER/9.6 HSPF Split Heat Pump Double Low-E Clear U-0.26. SHGC 0.65. Tvis 0.74
Residential 2004 ASHRAE 90.1. SEER 13/AFUE 78% <5.5 ton Double Low-E Clear U-0.29 SHGC 0.68. Tvis 0.72
H ZO n eS Residential 2007 ASHRAE 30.1. SEER 13/AFUE 78% <5.5 ton E Double Low-E Clear U-0.30. SHGC 0.44. Tvis 0.70
Residential 9.7 SEER <5.5 ton Pkgd/Split Gas Heat Double Low-E Clear U-0.35. SHGC 0.73. Tvis 0.74
T—2l4 Split/Packaged Gas 10. 1. EER 65-135kBtuh Double Low-E Clear U-0.36. SHGC 0.73. Tvis 0.77
. . Unit Heater 80 AFLUE (no CDD“ﬂil Double Low-E Clear U-0.42, SHGC 0.44, Tvis 0.70 .
m Surface deflnltlons VAV - HW Heat, 0.59 kW/ton Chlr, 85% Boiler, VSD pump - Maukls Lo B Claar 1S3 44 11D A 47 SHEC 047 VLT 0GR
Use Parameter Value Units (Criteria Hotes
Flat Roat Select one

= Openings definitions e 4

i Exterior Wall Select one: E MNIA MIA

= HVA DHW E ' A
Exterior Wall - 8" CMU w/Concrete fill
Ceiling Exterior Wall - 8" CMU wiPerlite fill e R P

Exterior Wall - R0 Metal Frame
Exterior Wall - R0 Wood Frame

<DL T Exterior Wall - R11 Metal Frame i A s y
Exterior Wall - R11 Wood Frame
Interior Wall Exterior Wall - R11.4 8" Concrete I oy
Exterior Wall - R13 + R10 Metal Frame =
Exterior Wall - R13 Metal Frame
Underground Wall Exterior Wall - R13 Wood Frame MIA INIA
Exterior Wall - R13 Wood Frame ASHRAE E
Exterior Wall - R13.3 8" Concrete
Interiar Floor Exterior Wall - R13.3 8" Concrete ASHRAE NiA MiA
Exterior Wall - R13+15.6ci Wood Frame £
Exterior Wall - R13+3.8 Metal Frame
TR Exterior Wall - R13+3.8 Wood Frame Rua Ru
Exterior Wall - R13+7.5 Metal Frame Z
Exterior Wall - R13+7.5 Wood Frame
Slab on Grade Exterior Wall - R15 Wood Frame i hiA NI P
Underground Slab Select one MNIA MNIA
A
Door Select one A T/
g
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Interpreting and distributing results

CLIMATE SUMMARY

Map of DOE’s Proposed Climate Zones

s 2 8 8

|I5{

Il Temperature - Dry Bulb (F)
[l Direct Solar (Btu / hr / £7)

B Temperature - Wet Bulb (°F)
I Ditiuse Solar (Btu f hr / #7)

N Jj =

B 1% Cooling Dry Bulb

ENERGY USE SUMMARY

4
o n = |

JmFdMuMMmeJdﬂmS!DOﬁNwDet

Energy (KAH]

-

B Bty W Fd

Monthly Energy Use

!}, AUTODESK UNIVERSITY 2013

Hav i} Mar
(]
B wg) -
Sep ~ E , May

Alg e =

] vight= [l source B Fquipment Bl Ocrupants I Window Salar
windew Conduction Il infitration’ | Underground Surface Conduction
B wterior Surtace Conductionlll Root Conduction Il Wall Conduction

Cooling Loads Summary

Jan Feb  Mar Hqr
Monthly Average Daily Minax  [Jl] 99% Hesting Dry Bulb

May  Jun Jul Ausy Sep Oct Nov  Dec

Mean Dry Bulb

Jul
"B Lt B Source B Ecuiprmers I Ocouparts I Wardow Sokr |

Window Conduction [l Inftration Underground Surface Conduction
I interior Surface Conduction [l Roof Conduction [l Wall Conduction

Heating Loads Summary

)
'!

ANALYSIS RESULTS

1 sewien P : P

Snoeen Ty

e paneay & e sty

P .

Loucyc e

e 1,450 people

. LOTWIRE

e 1.34WIR

W 1.3dmim

>ower. 0.900 W/ cim

g 2541F /ten
g 181 /KBl

w. 585641 cfm

acity 1,752 tens

Total Heating Capacity

25,300 kBtuh

Q AUTODESK 360

WIND SPEED & PRESSURE ANALYSIS (APPROXIMATION)
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Some workflow and adoption suggestions...

te data on all projects....

ISt on clima

Ins
= Teach your team how to use time-tested knowledge

and tools

hromswic Chart

oot
5

B |.._.u_.|.|...|

Hours

1500

Annual
Temperature
Bins

1000

0

<10 18 Fa £ a2 50 58 G 74 82> °F
I Wet Bulb Temperature (Tvi)

o

[ Dry Bulb Temperature (Tdh)

Btu /b / %

3850

i

Jnl
)

.m._ﬂ....._1 [ R

= h.\!

[ Tempersture - Wet Bulb (°F)

[l Temperature - Dry Bulb (°F)

Diurnal
Weather

Averages

Monthly
Wind
Roses

[ Diffuse Solar (Btu / hr f %)

[ Direct Solar (Btu / hr  #2)

Fe  Mar  Apr  May  Jun  Ju Aug  Sep  Oct  MNov  Deo
— Morning averags

Jan

Humidity

— Afternoon averags

Full range

Mean daily range
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Some workflow and adoption suggestions...

= Start playing the Energy game.... =

= Make team comfortable in second
guessing their design decisions.

CLAYCO

THE ART & SCIENGE OF BUILDING

VDC - Virtual Design and Construction
2188 Innerbeit Business Center Drive

= Don’t make BPA a basis of ai™
exclusive club

This energy modeling game is divided into 4 quarters. The first 3 quarters are
experimental and each provides a different opportunity fo test passive energy efficiency
strategies. In the 4™ quarter each team selects their preferred energy efficiency strategy and the
team with the lowest EUI (Energy Use Intensity will be the winner.

The baseline model has been designed to meet the minimum requirements of ASHRAE iy 1-2 Step Surface
90.1 2007. It is a 50,000 SF, two story square shaped building located in Princeton, NJ. Other .. Glazed
atfributes are noted in the headlines of the options below for the baseline design. i

. SoOlid
1. Quarter #1: Massing & Orientafion 4
a. You will be able to choose a different building shape from the 4 options below; 5. Box-Sha pe
each option has the same square footage and number of floors as the baseline
building. - 5050100
b. Once you have chosen a different building shape, you will be able to select the e A0 21070
building orientation of the building from 3 options; north, west, or northwest
! ' !
L-Shape Square UU-Shape Rectangle - 100'%100'x40
far 2 : = H-Shape
z L i
w
2
€
2
8 T_Shape
3
=
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Some workflow and adoption suggestions...

Energy Wtilization Index [EUI) Base amaount of glazing by 19 m2
. . / .
* No project is too small !!! _ e wir pang
l w' o
;|'. il pa
\r:.ﬂ..l,li,!,,!.!,.,!}.,l,! v

Increase in the amount to 23 m2

N

(EUI :523.1 MJ/m2/YEAR \
Percentage of building area with glazing factor over 2%: 54.8%

—r—
‘__.‘
"‘x_/'-’ " I
i I I
» l I —
Energy modeling for optimization of energy use and first cost comparison . " " I I III o 075
. I ] | | | i:-:e:::p..rérf.m
Analyss Starting Point Better Wall nsulation results In decresse In energy use Glazing type — day Nghting performance k e o win -/
Looking for optimal targets
( LLLLLLLLLLLLLLLLLL - 3.23 WALLS IMPROVED U value: 0.15 \
@.4? Glazin

T --o--I .‘ ‘

===l il 3f,|.ii_'u!!!!!!,‘|i il Y.

| waes Betier Roof insulation results in increase in energy use — not always an optimal solution
! 3 ’.’m— r | (uum— IHALMTIONAL U value: 1.9

VT-0.71 Glazing

\‘liiii!_!_!_!!ali it!!.!.!!l“!l!! |||I""'I| f_g_.__u_;;!ll,!]_;;_ Y,
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