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Option 1 - Curtain wall

3D Sun Study
T
feset

West Elevation

Figure 1: Use of BIM for Options Analysis and Sun Studies in the Emory Psychology Building (Courtesy of: Holder

(Construction Company, Atlanta, GA
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BIM Applications

-

*Uses Room Tags

Data File Types

Model Preparation:
0- See Help~> Model Guidance

1- Settings
- Area and Volume Computations
= Check "Areas and Volumes”

EE

Option 2 - Masonry
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'-
| [rmae om e

West Elevation

Environmental Analysis =) Building Simulation Tools ==}

Ecotect *

Primary Program Features

Energy / Thermal

Lighting / Shading

- Resource Management

‘Thermal Analysis
Heating / Cooling Loads
Ventilation and Airflow

- Solar Analysis

Right-to-Light Analysis
Daylighting Assessment
Shading Design
Lighting Design

2- Settings i :
> Project Information Typical Inputs: Other Analysls - Acoustic
-> Energy Analysis - Data - Edit Define- Building Type
> Set Inputs Construction Materials
- Building Type System Types (Heating / Cooling)
- Postal Code Room Type (Zone Management)
- Project Phase Project Location (Weather Files) Energy / Thermal - Energy Usage

3- Create Rooms / Volumes
= Check Room Upper Limits & Offsets
->Select room-> Element Properties

Export File
Import File

4- Double Check for “void” spaces
- Create Rooms to fill these "voids”

5- File-> Export gbXML file

*Uses Zone Tool

IES <VE>

Lighting / Shading

Value / Cost Analysis-

Carbon Emissions
Ventilation and Airflow

- Daylighting Assessment

LEED Daylight Credit 8.1
Lifecycle Assessment
Lifecycle Cost

Energy / Thermal

Lighting / Shading

- Energy Usage

Carbon Emissions
Thermal Analysis
Heating / Cooling Loads
Ventilation and Airflow

- Solar Analysis

Daylighting Assessment
LEED Daylight Credit 8.1

Value / Cost Analysis- Lifecycle Assessment

Lifecycle Cost

B g

Figure 2: Integration of BIM and Building Performance Analysis Software (Courtesy of: Holder Construction Company,
(Atlanta, GA
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Green Building Studio™ (GBS)

PROS

-Maodeal viewing capahilities
-Analysisresults are stored ina
single file

-Resultant graphics are easily
understood

-Quick and precise result viewing
Mariety of displayed mediums
-Zone management system

CONS

] [

WHECH MEAT FLOW PATH 10 DISPLAY 7

Fabwe G - Oc o Gs
1 inditset Sols Gasret - O

IManthly Heating/Cooling Load Analysis

-User interface isdifficult to
understand

-Analysis steps, or procedures, are
unclear

-Thereisno ghXML error check
-Analysisrun times are very long
-Some analyses cause program
instability

-Success of analysas is inconsistent

(Figure 3: Ecotect™ “Pros” and “Cons” (Courtesy: HCC, Atlanta, GA
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AUTODESK GREEN BUILDING STUDIO

PROS

-Autemated online process with
step-by-step procedure

erylittle preparation work
required

-Quick transition from Revit model
to gh XML analysis (Revit plug-in)
-Automated ghXML error chack
-Large output to time spent ratio
-Simple user interface

-Provides LEED daylighting analysis

CONS

Autodesk’

|+ BuniLin
 Dwsign Alsrnatives
iy

fairey & Garman Renanal
s et Tt

|
(I = -Trouble with larger files
! s S iy ISR . OO i S eni -Unable to specify analysis typels)

-One predetermined broad
analysis
e -Limited analysis types
. l““ll II_ lll.__ -Difficulty linking ghXML data to

"
I =
-

"

o online database
-Requiresinternat connection

-Requires login/password to link
file and access analysis results

= B = =

B TR $z$ 00 0 —e———————————— | W = —

Location SelectionToal LEED Diavlighting AnalysisSpreadsheet Energy and Carbon Analysis Results

(Figure 4: Green Building Studio™ “Pros” and “Cons” (Courtesy: HCC, Atlanta, GA
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INTEGRATED ENVIRONMENTALSOLUTIONS

PROS

Integrated Environmental Systems Screen shot— Daylighting Analysis, Model View

LEED 5O 2.3 Cradit K1

S

bl e o s gy

Bl Mo i Wi it ) b i 51 Wi e s it 9

Example - Daylighting LEED Credit
Report

e Caratig Lt

[ ——

e b fanog s em Amn

Example — Cooling Loads and Airflow
Rates Analysis Spreadsheats

-DirectRevit plug-in

-User interface mimics Revit
-Major analysesin a single click
-Relatively short analysisrun times
-Result structure and organization
-Large number of available
analyses

-Lifecycle assessment and cost
-LEED Daylighting Credit 8.1 test

CONS

-Results saved separately from
main project file

-Inconsistent analysis run success
between different
toolkits/methods

-Limited model viewing capabilities
-Model preperation requires
manual gbXML error chacking with
limited error report

(Figure 5: IES Virtual Environment™ “Pros” and “Cons” (Courtesy: HCC, Atlanta, GA
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(Table 1: Building Performance Analysis Software Evaluation Matrix (Source: HCC, Atlanta

Sustainable Design Features Weighting (1-10) Ecotect™ GBS™ VE™

Energy 6

Energy Usage | 3 3

Carbon Emuissions Calculations 3 3 3

Resource Management 3 1 0
Total Score 7 7 6
Thermal 7

Thermal Analysis 3 1 3

Heating / Cooling Load Calcs £ 1 3

Ventilation and Airflow 3 3 3
Total Score 9 5 9
Solar

Solar Analysis 2 3 1 3

Right-to-Light 3 1 1
Total Score 6 2 4
Lighting and Daylighting 3

Daylighting Assessment 3 1 3

Shading Design 3 1 1

Lighting Design 3 1 1
Total Score 9 3 5
Acoustic 2

Acoustic Analysis 3 0 1
Total Score 3 0 1
Value and Cost 8

Lifecycle Assessment 0 3 3

Lifecycle Cost 0 1 3
Total Score 0 4 6
LEED 8

LEED Integration Tools 0 1 1
Total Score 0 1 1
Total Weighted Score 150 130 180
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PROJECT LIFECYCLE/PHASES FUNCTION STAKEHOLDERS

Planning Value / Cost Analysis
-Lifecycle Assessment
Preconstruction -Lifecycle Cost
Field Operations Energy / Thermal Analysis Customers
-Value Analysis Options -Energy Usage -Owners/ Clients
-Site Logistics Planning -Resource I\/_Iar_1agement -Users / Occupants
-Budget/ Scope Control -Carbon Emissions
-Heating / Cooling Loads
-Ventilation / Airflow
MEP Planning
_ LEED Direct Integration
MEP Design -Daylighting Credit 8.1
-Early Estimate Calculations Partners
-Verify Calculations Post Design Othor Anal -Architects
-Systems Equipment Performance ) er. n_a s -LEED Consultants
-Daylighting Assessment Engi
-Solar Analysis et
Sustainability Services kil o -Trade Contractors
-Acoustic Analysis
-Lighting / Shading Design

Business Development

Figure 6: A Conceptual Framework for BIM-based Sustainability Analysis
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It is the uncertainty inherent in plans and possibility of something happening that can affect the prospects of’

‘achieving business or project goals
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Systematic Process of Risk Management across the Project Lifecycle
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Delay+additional co 90% 0% 0% 0% 0%
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Risk Management Methods
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