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Integrated Environmental Solutions (IES) Ltd.

e Founded in 1994

« Offices in San Francisco, Boston, °
Glasgow (Scotland), Dublin (Ireland),
Melbourne (Australia), Dubai (UAE)

o Software Products In Use Across the World

» Dedicated Customer Support Staff

» Large Software Development Team — Continually Improving Software Based on
User Input

» Worldwide Partnership with Autodesk to Provide Building Performance Analysis

« Tight Integration Between Revit BIM Models and IES Analysis Software
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Energy & Carbon: The Benchmark & Targets

Source: May 4, 2007 Press Release - The 2030 Challenge Benchmark Set

Building Design Leaders Unite on Energy Reduction Targets

Benchmark

The Strategic Partners

The Architecture 2030 Challenge
has aligned the commitment of
some very influential organizations
and firms to begin the process of
implementing the Carbon
Reduction Challenge and
achieving the targets!

IES is honored to be participating
in this effort to assist project teams
guantify impacts!
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Building Simulation & Analysis

IES <Virtual Environment>

« How Can We Assess Our Designs Relative to Performance Targets?
e Success Will Require Innovative Design Strategies

« How Can We Implement Innovative Design Strategies
Without Our Clients Being Guinea Pigs?
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Integrated Environmental Solutions (IES)

Levels of Engagement

e Level 1 — VE-Ware
 FREE 2030 Challenge Analysis
 FREE Energy and Carbon Assessment

* Level 2 — IES VE-Toolkits:
* Expanded Analysis Reporting
 Additional Sustainability Analysis Tools

* Level 3 - Full <VE> System:
 Detailed Assessments

* Integrated Performance Analysis
* IES Expert Knowledge Base

* High-Impact Analysis
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IES VE-Ware: Autodesk Revit Plug-in

IES VE-Ware: Process:

1. Analyze
 FREE 2030 Challenge Analysis,

Including Energy and Carbon
Assessments

* Real Time Feedback on Design Decisions

e Quantifiable Results:
 Energy Consumption 2. Iterate

e Carbon Emissions < L

» Assess Which Energy Conservation
Measures are Most Effective at Reducing
Carbon Footprint

» Connectivity:

* Revit Architecture 2008/2009
« Revit MEP 2008/2009 3. Compare Results
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IES VE-Ware: Autodesk Revit P
IES VE-Ware - How it Works:

ug-in

1. Draw Geometry in Revit

2. From the Revit Toolbar:
e Set Building Location

 Define Building Parameters:

Building Type
Construction Materials
Building System Types
Room Types

3. Launch VE-Ware

4. Review Results

<qbXML |

It's That Easy! And It's Free!
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Meeting the 2030 Challenge

Summary of Results: Process:

_ . 1. Analyze
. 1st Run: Baseline 1¥ Run

29% Reduction Compared to
2030 Challenge Benchmarks

- 2nd Run: High Performance

38% Reduction Compared to

2030 Challenge Benchmarks 2 lterate
2"d Run

« Almost at 50%...What Next?
 Building orientation...
 Tighten the envelope...
» Natural ventilation...

- Download VE-Ware for

FREE and see for yourself! 3. Compare Results
www.lesve.com/ve-ware
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Integrated Environmental Solutions (IES)
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IES VE-Toolkits: Autodesk Revit Plug-in

IES VE-Toolkits:

* Low-Cost, High-Value Analysis Tools
* Real Time Feedback on Design Decisions

» Understand Interplay Between
Multiple Performance Metrics

e Data Filters to Test if Performance is Within
Acceptable Threshold

e Quantifiable Results:
* Energy Consumption
e Carbon Emissions
» Heating & Cooling Loads
« LEED Daylighting Reporting
e Light & Solar Penetration
» 2030 Challenge Assessment

» Connectivity:
* Revit Architecture 2008/2009
* Revit MEP 2008/2009

Process:

1. Analyze

2. Iterate

3. Compare Results
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IES VE-Toolkits: Autodesk Revit Plug-in

IES VE-Toolkits — How They Work: |
=
x
1. Draw Geometry in Revit =
4 A\
2. From the Revit Toolbar:
« Set Building Location
 Define Building Parameters:
e Building Type _
« Construction Materials A
 Building System Types \3/

e Room Types
3. Launch IES <VE>Toolkits

4. Choose Analysis Type

It's That Easy!
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IES VE-Toolkits: Autodesk Revit Plug-in
IES VE-Toolkits — Understanding Building Performance

e =

\z N
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IES VE-Toolkits: Autodesk Revit Plug-in

Daylighting Example: Process:
1s*Run 1. Analyze

e 1st Run: Baseline

56% of Building Area Exceeds
25 Foot-Candle Threshold —
FAILS LEED EA C8.1 Requirements

- 2nd Run: More Glazing
80% of Building Area Exceeds

25 Foot-Candle Threshold — ondRun 2. lterate J L
A4

PASSES LEED EA C8.1 Requirements

 Other Considerations:
* What is the effect on building loads?
* What is the effect on energy use?
« Can the project meet the 2030 targets?

° - i |
Purchase the VE-Toolkits and see for yourself! 3 Compare Results

WWW.lesve.com

Copyright © 2008 Integrated Environmental Solutions Limited. All rights reserved



Meeting the 2030 Challenge

Implementing Energy Conservation Measures:

1st Run — Baseline Case

2"d Run — Increased Glazing %

3"d Run — Tight Envelope
& High Performance Glass

N
w
P
=

26%

33%

4t Run — High Eff. HVAC Systems

5th Run — Natural Ventilation - Success!!!

47%

61%
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IES & Revit MEP Direct Link
Revit MEP: Link to IES Load Ca

* Detailed Mechanical Load Calculation Tool
 Calculated Loads Assigned to Room Properties

e Launches From Revit Toolbar

« Connectivity:
* Revit MEP 2008/2009

culation Tool

y
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IES <Virtual Environment> Full Suite

IES <Virtual Environment>

A Single, Integrated Building Performance Model

hybrid

 Thermal & Energy Analysis thermal  ventiation

nghtlng & Day||ght|ng mechanical

Solar Studies

 CFD Analysis
* Value & COSt lectreal evacuation
e Link to Revit

lighting SZTJZ

compliance

daylighting
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IES <Virtual Environment> Full Suite

Analysis Differentiators in the <Virtual Environmen >

e Thermal Comfort
e Thermal Mass
 Radiant Slabs

e Natural Ventilation &
Mixed Mode Systems

e Underfloor Air Displacement

 Double Skin Facades

Source: CIBSE AM10 Manual
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IES <Virtual Environment> Full Suite

Testing & Accreditation

* ANSI/ASHRAE Standard 140:

Standard Method of Test for the Evaluation of Building Energy Analysis Computer Programs

*CIBSE TM33:

Tests for Software Accreditation and Verification

*EN ISO 13791:

Thermal Performance of Buildings

 Anecdotal Evidence:

Software In Use Worldwide &
Over 1000 Consulting Projects
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IES <Virtual Environment> Full Suite
Revit / <VE> Model Merge

* Changes to Revit Geometry
Are Updated in <VE> Model
Without Overwriting Input Data

Original Model [

Room Data

New Model
Room Data
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LEED Daylight Calculation — Radiance Simulation
Case 1: Window-Wall Ratio = 32% Case 2: Window-Wall Ratio = 47%

SC=0.6
VLT = 75%

SC=0.2
VLT = 35%
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IES <Virtual Environment> Full Suite
Lighting & Daylight Design — Radiance Simulation

Daylighting Quality Assessment Electric Lighting Design

Point-By-Point Measurements Light Level Contour Diagrams
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Solar Shading Calculations

No Shading Punched Windows Vertical, Dense Vertical Fins
Peak Values (Btu/h) Solar Gain | Total Sensible Solar Gain | Total Sensible Solar Gain | Total Sensible Solar Gain | Total Sensible

January 27807 22818 10530 8640] 18403 11676 19679 12509
February 25161 23888 9415 9534 16370 12107 17507 12846
March 21906 23595 8374 10038 12235 10804 13104 11379
April 17096 20955 6586 9297 5982 8445 6516 8635
May 13316 18511 5082 8532 3354 7467 3430 7438
June 11556 17058 4377 8075 3065 7486 3069 7454
July 12228 16087 4656 7474 3122 6655 3123 6622
[August 15239 17953 5857 8071] 4657 7113 4875 7250
September 19768 21825 7568 9592 9595 9887 10287 10365
October 23680 24350 8958 10355 14192 12468 15258 13129
November 26533 24494 10041 9898| 18144 12547 19404 13337
December 28779 23007 10904 8591 18898 10835 20214 11653,
Average 20256 21212 7696 9008] 10668 9791 11372 10218,

% Reduction 0% 0% 62% 58% 47% 54%) 44% 52%

Horizontal, 30°Tilt Vertical, 30°Tilt "Z" Fins, 30°Tilt Vertical Tubes
Peak Values (Btu/h) Solar Gain | Total Sensible Solar Gain | Total Sensible Solar Gain | Total Sensible Solar Gain | Total Sensible

January 7878 8350 17665 15460 14906 12560 17529 11116
February 6763 10409 14917 16246 12471 14142 15929 11988,
March 7138 13020 11158 15929 9462 14540 12831 11587
April 7151 14056 7553 14524 6917 14079 8779 9540
May 6630 14626 6093 14020 5950 14235 5768 7957
June 6416 14410 5914 13833 5761 14011 4467 7533
July 6533 13066 6006 12506 5853 12666 4953 7032
August 6772 12679 6614 12442 6230 12399 7226 8275
September 7330 12897 9541 14794 8121 13444 11050 10918
October 6884 11731 13714 17031 10934 14452 14967 12550
November 7677 10143 16689 17391 14070 14565 17315 12463
December 7774 8071 17510 15275 15406 12055 17893 10822,
Average 7079 11955 11115 14954 9673 13596 11559 10148

% Reduction 65% 44% 45% 30% 52% 36%) 43% 52%
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HVAC System Simulation
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IES <Virtual Environment> Full Suite

CFD Wind Studies
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IES <Virtual Environment> Full Suite

CFD: HVAC System Analysis — Chilled Beam Example

AIR VELOCITY TEMPERATURE CONTOURS

Copyright © 2008 Integrated Environmental Solutions Limited. All rights reserved



IES <Virtual Environment> New Features

Wind and Climate Analysis

* Wind Rose Plots

e Detailed Worldwide Weather Data
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IES <Virtual Environment> New Features

Visualization of Airflow

 Velocity Vector Model

* Natural Ventilation Analysis
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IES <Virtual Environment> New Features
Color-Coded Results

* Visualize Magnitude of Any Variable

e Temperature

e Humidity

e Occupant Comfort

* Heating Loads

e Cooling Loads

o Airflow Rates
 Number of Occupants
e Lighting Load

* Equipment Load

 Many More!
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