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Managing Energy, Water and Pecllution is a Big Challenge

Technologies

US Army Corps
of Engineers

Engineer Research & Development Center

REEP provides Quick Answers to Tough Questions

Can | meet my
savings target?

Where should |
concentrate my
efforts?

What will a
project cost?

What if things
change?

US Army Corps
of Engineers

Engineer Research & Development Center
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High Level Screening of Facilities Retrofits

REEP 5.2

Renewables and Energy
Efficiency Planning

NationalInstallation level analysis of enexgy
and water conservation m DoD

US Army Corxps of Engineers
Engineer Research & Development Center
Construction Engineering Research Laboratory

Lighting

= ] Distribution
Renewables e Systems

Us Army Corps .
of Engineers Engineer Research & Development Center
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Us Army Corps

of Engineers

Maintenance/
Production

Engineer Research & Development Center

REEP screens 104 projects at 210 DoD Installations

REEF Ovenrview Schem atic

“ Installation Drata (210 s ites)

Faciiy Oata

= Location

= Distribution of Building Types (10 types)
= Bquipment! Systemn= or HWAC, OHL, et

| ieather Data |

LHility - Data

= Rates

= Consurmption
Pollution Data

*Bec. Gene @tion i

Faciiy Assumptions
= Ltilization of ECOAWCO

% ECOC O Characteristics (104 options)

= Applicability tech nical detail
= Hours of Operation

-+

Anabises

e

s

ECOAnCo —'
Agornthms

[Rules Fiks)
{10dprograme)

Financial

Analysis

and

Filtars:

- ECIP
Renewable

MNon- Renewable
EZPLC

B e ——

Opporunities

= Rezource
Sanings
Ky

K
M5, C) [P
Kl

Faollution
Agorithms

= 50

= MOx

= Particulates
-Co

- CoZ

=HC

=CFLC

Technical Cnerdap Fiter

Ranking

REFORTS

- Simple

* Resource

* Financial

= Pollution

- Compositz
*Spreadshest

US Army Corps
of Engineers

Engineer Research & Development Center
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Major Impact Analysis

Resources (energy and water savings potential)
Financial Viability (life cycle costing)

Pollution Abatement Potential (CO,, CO, SO,, NO,,
PM,HC)

Societal Costs

Program can optimize on any of the above

Overlapping Technologies compete based on
chosen criteria

Parametric analysis capabilities

USs Army Corps
of Engineers

Engineer Research & Development Center

Potential Users

Federal Budget Analysts
ACSIM

IMAS

DoD Energy Managers
DoD Energy Contractors

US Army Corps
of Engineers

Engineer Research & Development Center
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Preloaded data from 210
Installations

7 Army
73 Air Force
54 Navy
* b Marine

Us Army Corps
of Engineers

Engineer Research & Development Center

REEP Analysis

* Contact: Eileen Westervelt
ERDC-CERL
Energy Branch
e-westervelt@cecer.army.mil
217-352-6511,x7522

US Army Corps
of Engineers

Engineer Research & Development Center
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Whole Building Energy Analysis Using EnergyPlus

Presenter: Dr. Michael Witte, GardAnalytics.

Whole Building Energy
Analysis Using EnergyPlus

EnergyPlus

Michael J. Witte, GARD Analytics, Inc.
Drury Crawley, U & Department of Energy
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Building Simulation Process:
QOverview and Resources

What is building simulation?

Software which emulates the
dynamic interaction of heat, light,
mass (air and moisture) and sound

within the building to predict its
energy and environmental

performance as it is exposed to

climate, occupants, conditioning
systems, and noise sources
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What kinds of programs are
available

1 Simplified programs for overall energy
consumption assessment, peak temperature
prediction, heating/cooling loads calculations

1 Sophisticated programs, for hourly simulation of
heat, light and air movement

1 Complex specialist packages, for lighting,
computational fluid dynamics (CFD), two- and
three-dimensional conduction calculations

1 [ntegrated design and analysis systems which
combine a number of the above categories

What can building simulation
programs do for me?

1 Predict the dynamic response and performance
of buildings

1 Compare different design options—Iload
calculations, energy performance, peak
demand, and cost-benefit implications

1 Simulate complex and ‘green’ technologies:
— Naturally ventilated, passive and mixed-mode
buildings
— Daylighting
— Overheating in unconditioned spaces
— Advanced controls operation
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Exploring Daylighting through
Glazing Options

Change Glazing to Increase
Daylight
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Thermal Comfort in Mixed-Mode
Natural Ventilation
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Overheating/Thermal Comfort
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Comparison of Alternatives
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What Sort of Computer Do | Need?

1 Most building energy simulation programs are
available for the PC—although some are also
available for Mac, Linux and Unix platforms.

Typical PC will run the typical energy program
without trouble.

Run a variety of component and whole building
energy simulation programs on a laptop—

1 GHz processor with 256 MB memory and a 30
GB hard drive.

Where Can | Learn More?

ASHRAE 2001 Handbook of Fundamentals, Chapter 31
— Complexity of input
Quality of the output
Availability of weather data
Auxiliary capabilities
Availability of good support to answer questions
AND the broader issue of Choosing an Analysis Method

Building Energy and Environmental Modelfing, CIBSE
Applications Manual 11:1998

ANSIVASHRAE Standard 140-2001 Standard Method of
Test for the Evaluation of Building Energy Analysis
Computer Programs (has the program been tested and
are the results readily available?)
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Building energy and
environmental
modelling

Applications Manual AM11: 1998

Sources of Hourly, Daily, and
Monthly Weather Data

1 TMY2 hourly data, typical weather years
239 US locations

1 WYEC hourly data, typical weather years
72 US + 6 Canadian locations

1 CWEC hourly data, typical weather years
55 Canadian locations

1 WEC hourly data, typical weather years
227 International locations
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More Resources

1 Technical Bulletin from TC 4.7 on Esfimating
Building Energy Usage
— Available Energy Estimating Software Packages:

www.energytoolsdirectory.gov
— ANSI/ASHRAE Standard 140-2001

— Sources of Hourly, Daily, and Monthly Weather Data
— Sources of Bin Weather Data

1 Find TC 4.7 on the web:
www.mae. okstate. edu/tc47

or under Technical Committees on the
ASHRAE web site.

Web Resources:
Building Energy Tools Dlrectory

s
&} BUILDING 7. STATE ANB SOMNUNITY PROGAA
|r']f0rmat|0r'] Or] A cREAGY ig Browse the Tools DIH‘ttDium
B #

more than ",
240 energy- TOULS DIRECTORY —_

rel ated Detcrbad hare are 231 Tools Listed Alphabeticalty
Ene e tools  Tools Listed by Platform
SOﬁwa re for Tools Listed by Country
tOO|S for SN S ac ;,_-»;...\g:.;.-:?-. Additional Information
buildings [ i
from around [EEEEIEs BRI e

LS. Department of Energy O
the world

gearch Webmaster BIS Homs
Socurity & Privacy

WWW.energytoolsdirecto
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EnergyPlus

EnergyPlus

EnergyPlus, A New Building
Energy Simulation Program

1 Best features/capabilities of BLAST and DOE-2

1 New capabilities

1 All-new software (Fortran 90)

1 [nput, output, and weather simpler than either
DOE-2 or BLAST

1 _aunch, input editing (Windows) utilities
available

1 Simulation ‘engine’—no user-friendly interface

1 8 graphical interfaces under development

... first 2 betas available ... release of several in
next few months
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1 Heat (and mass) balance
1 Simultaneous loads/building simulation

1 Multiple time steps [loads 15 min. default,
building systems variable]

1 Simple input/output
8 Modular code for easy expansion

1 Number of surfaces, zone and system
unlimited—computer memory and hard drive

1 | ink to other software for other capabilities

o
m
=)

Building Description

Simulation Manager S

Window 5 Heat and

— Mass  Building

COMIS Balance S_ysten_ws
G,.,.,m, 0 Simulation Simulation e

Pollution
Zone

Transfer ' Models

Future Canditiche I Future

Modules m Modules
L" —— 'U‘5 :
i o
[}

Calculation Results

EnergyPlus Major Concepts

Describe
Building

Third-Party
User

Interfaces

Display
Results
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EnergyPlus Features

Concepts from IBLAST

Integrated
simultaneous
loads' HV AC solution
Multiple time steps
Heat balance
Interior convection
and mass

Combined heat and
mass transfer
Thermal comfort
Radiant heating and
cooling

Atmospheric pollution
calculation

System and plant
models

Cool New Stuff

Concepts from DOE-2

Input functions
Anisotropic sky model
Advanced fenestration
(blinds, switchable
glazing)

WINDOW 4 library
Daylighting and glare
Atmospheric pollution
calculation

System and plant
models

New Features

User-definable
reporting

Ground heat transfer
WINDOW S
calculations
Multizone airflow
HVAC loops (air,
water)
User-configurable
object-based HVAC
components
Electrical system
Photovoltaic models
Links to CAD

Fully Integrated Loads & HVAC Simulation

AE Lo

culation method)

Oooupant Comfort

Moisture storage and release
Mix and match equipment and systems
Photovoltaic systems
Green Buildings (example: natural ventilation,

COMIS)

1 |[mport geometry from CAD

Lots more
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Under Development

1 Displacement Ventilation (2004)

Have UF supply plenum, slab coupling, developing
stratified zone model

Underfloor air distribution
1 Cooled beams, cooled ceiling panels (2003)
1 Heat recovery:. more types, controls (2003)

1 Site generation: more types (fuel cells,
microturbines) (2004)

1 Electric system simulation (2004)
1 Duct loss (air and heat) (2004)
1 |ots morel

EnergyPlus:
Geometry from CAD
(IFCs) and Running
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IFC to IDF Mapping

S 11 e B0 RChent --@m.ﬂ

T THcMiggd-Te SIK" #1368, Space. 217

MVASZ] INTERNAL. 303, Otfice- 30301 74D

0.:

siunl \q"wdn LI Pgra Qw4 36 FI0068, 5,9, 0,071 452.1).

INGSI’OR[\-’L‘-n.I:@ﬁ".I EslPOdFps' FI0068.5.5 ). 021850,
r 2 5F50LIS00.0.0.):

llﬂ”l‘l IFI’HI.III DINGSTOREYT TSz B d Lo RN #0368, 5.5, 0. 021 454]).
L1

|SurfaceGeometny, | Input Format Specification

Coordinate System

(BUILOING Okdn@, | Dlilding Name
.o I Buitding Azbmuth [Note: Al geometry Is alrsobube]
Suburbs, | Buitdimg Terrain
1. 999999E 02, ! Leads Comvergence Tolerance
04000080 . | Temperabure Cenvorgence Toloramcs
MinimalShadowing: | Solsr Disiribuiien

II!II Idimg Siory 0 Locatinn Cosrdinetes G.0o080, ©.m0000, 175000
m?ﬂRﬂE[DCunlllelll:c 1-0100, | Pene Name [(IFC GUID « VO@|RE; L@ 2qBEMuiNg |

.. | Zane Narth fods (Note: &l geametny is ahzoluic)
o, | Zane X Diigin

CAD Programs Supporting IFCs
http://www.bauwesen.fh-muenchen.de

Nai/ImplementationOverview.htm
1 ArchiCAD
Graphisoft www. graphisoft. com

1 Architectural DeskTop (AutoCAD)
Autodesk www.autodesk.com

1 ALLPLANFT
Nemetschek www.allplan-usa.com

1 Visio 2002 Technical — no jonger supported
Microsoft
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S Autodesk Architectural Desktop 3.0
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EnergyPlus
Documentation :
EnergyPlus Manual
More than 1500
pages of ==
input/output |
reference,
examples and e
engineering R
documentation

EnergyPlus
Summary

Design focused on connectivity, extensibility, and
maintainability

Many new capabilities

A calculation engine—no GUI interface—yet with a

number of Window auxiliary programs: EPLaunch,
IDFEditor, IFCtolDF, Weather Converter

Working with =50 module developers and 8 graphical
interface developers

Frogram, all documentation, and weather data for
>550 locations available free of charge (web
download)—>

www._energyplus.gov
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Web Resources

1 Up-to-date information on interfaces, and
links to download EnergyPlus, documentation
and more than 550 weather files:

www.energyplus.gov

1 Building Energy Tools Directory

www.energytoolsdirectory.gov

1 DOE Building Technologies Program
www.eren.doe.gov/buildings
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A Pattern Approach to High Performance Buildings — E-Benchmark

Presenters: Mr. Jeff Johnson, New Building Institute and Ms. Abby Vogen, En-
ergy Center of Wisconsin

ADVANCED BUILDING ' i

GUIDELINES

-

Advanced Buildings:
A Pattern for High
Performance

Jeff Johnson, NBI
Abby Vogen, ECW

BENCHMARK®

A not-for-profit public benefits
corporation helping to make
buildings better for people and
the environment

hitp . Awvww . newbuildings.org

MW
ey g

High Performance 1”

+ Climate Responsive
— Provide Shelter First

+ Grid Responsive
— Integral to Peak-
— Demand Management :
— Power Production (renewables) |
¢ Occupant Responsive '

¢+ Owner Responsive
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Design Process }

Advanced Buildings 1’

+ Performance Criteria

— National beyond-code criteria
+ Designers Manual

— How to from design team perspective
+ Owners Guide

— What are the benefits to building to the E-
Benchmark?

+ Education
— Education and program for design professionals

Focus on Delivering Performance
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Performance Criteria 1’

* Nationally recognized efficiency targets

— Envelope
— Mechanical .

o —m@m—ASIIBAIE
— Lighting STAHIIMII
— Power (demand and renewables) ey Standard fo

II h! s r reeph
¢+ Exemplar Processes Ty
— Integrated Design ’
— Commissioning
— Operations/Maintenance

* Two Approaches
— Prescriptive “patterns” E
— Whole-building simulation

Education ]‘

+ Building Science and Outcome based
training program
+ Four Modules
— Integrated Design Primer
— Envelope and Moisture
— Mechanical and Controls
— Lighting and Daylighting

il
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Education Program

+ To Be Completed

LEED Connections

+ To be completed

J.5

2
-

)5

0
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Impacts 1’

+ To Be Completed

¥

Example - End-use Impacmla

%
Al
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Example Cost/Benefit v

-
$1.07/sf $.98/sf $1.03/sF 1.06/sf §1.06/sf
$0.39/sf $0.38/sf 40 .38/ £0.38/5f 40, 3875 F
: Hy Moist (A) “ :
FLODGE | $1.07/sf
$0.37/5F | SR ; $0.38/sf
$1.10/5F oA [ ' E g 075t
$0.36/sf R ] 1 $0.30/ef
| . - L R e
$0.85/f T S A L A $0.91/sf
$0.40/sf T ot : $0.39/F
Rt Moithuest k't $0.91/sf
PR sur Vo \ : $0.40/sfsf
et sicpe ! $0.67/f e O ki .
$0.41/sf $0.73/sF
$0.40/sf $0.41/sf
=

+ Costs
— Ranges from $0.75 to $1.40/sf with supermarket up to $3.50/sf
including commissioning
+ Savings
Ranges from $0.20 to $0.80/sf with schools $0.10 to $0.15/sf
Electric savings at 4 to 8 k\Wh/sf
$0.01 to $0.03/kWh with schools up to $0.07
Ventilation benefits not included in cost savings

+ Ventilation and Productivity
— $154 to $280 per employee (CMU-BIDS)
— Direct result of explicit process requirements
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Benefits ;ﬁﬂ
* Lower cost per transaction

— High quality productsand pre-defined path provide
economical access to guide smaller buildings

Cost effective whole-building performance solution
Comprehensive educational materials
Connections to LEED, utility rebates, etc.

Assist in implementing market transformation
strategy
— Guidelines “pull” market beyond standard practice
— Codes “push” market to standard practice

* ¢ & »

Retrofitting in Educational Buildings — Energy Concept Adviser for
Technical Retrofit Measures

Presenter: Mr. Simon Woéssner. Fraunhofer-Institut fur Bauphysik. (Germany).
IEA Energy Conservation in Buildings &Community Systems Program
(ECBCS).
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Energy Concept Adviser

A New Internet-based Tool for
Decission Makers and their
Technical Staff

Dipl.-Ing. Simon \Wdssner

Fraunhofer Institut of Building Physics

What were the reasons, why
the Energy Concept Adviser
was developed?

high energy consumption in educational buildings (nursery

schools, schools, universities,...)
desicion makers are often not qualified enough informed

many different factors for a high energy consumption
building itself, heating system, ventilation, lighting, controls, {cooling)

an estimation of investment costs and the potential of energy

savings not possible without tools

Ehergy Conhcept Adviser B

............
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Structure

of Annex 36

Subtask A
Selection and ; Subtask B
Analysis of Existing Subtask C Subtask D
Infor m=ti on Caca Stidias
Software Documentation and
hdotivation of Targets for Development and Dizseminztion
decision makers building types and Analysis Methods
Building typology aliat es Wreb s ite
Design parameaters B S Simple caloulation Articles and
and requla_tions st took practice
Technolo gies T e A - Energy audit publications
Energy farum procedures Heuws |lette s
benchmarks R Srvertherdace Dezign too| Callection of
Economis study eonstruction evaluation group publizhed articles
HEHDHIIANG S Monitoring of the Operating
Gaps inknomledge e s procedures

Do cume ntation Final-desige

quidelines
Document the

l — l i

Energy Concept Adviser

Energy Concept Adviser

ECA - Structure

Recommendations

Solutions for existing prohlems
e.g. |AG, glare, high energy consumption

Case Study Viewer

Collection of exermplary retrofittings of educational
huildings sorted by country and building type

Retrofit Measure Viewer

Collection and descrption of retrofit measures

Benchmarking

Compansop of the consumption of the own building with the typical average consumption of the country

Retrofit Concept Development

Starting with a building type vou are able to analkze different retrofit measures on your own building. You can
create different concepts and loak on the energy relevant results as well a5 on the economic calculattions

Auditing & Monitoring
Kulu and Auditing report

Ehergy Conhcept Adviser
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REDUCE ks

Retrofitting in Educational Buildings

Wha is the Energy Concept Adviser?

The Energy Concept Adviser (ECA) i an elactronic tool assisting in the design of renovationsmtrofils focusing on energy savings of
educational buildings (schools, unmersity bulldings and nursery schools). It will prisade a patential list of solutions to specific energy
related problems associated with the building shell, ighting ar HVAC systems The ECA contains more that 30 descriptions of
axemplary retrofitfrenovation projects and provides a wide and varied selection of retrofit technologies and strategies. The ECA will
energy rate an existing educational building versus the national average for vaned enesgy sources, Additionally, a calculation tool will
provide energy savings and costs for retroft technologies/strategies selected to be considered for improving the energy efficiency of
the educational building

Who is the target group of the Energy Concept Adviser?

The ECA was developed for educational building decision-makers and ther siaff, responsible for programming, planning and
accomplishing the retrofit/renovation of existing facilities. With the use of the ECA the energy saing potential within an existing
building will be better understood during the dewelopment of a retrofitfrenovation projects and therafore reduce the energy
consumption of an existing building. The decision-makers will be provided with refiable information on corventional and innovative
strategies and technologies and thereby gain improved planning reliabilily.

Who has developed the Energy Concept Adviser?
The Adviser was developed in the framework of the Intemational Energy Agency (IEA) in the project Annex 36 of the Energy
Consarvation in Builldings and Community Systems dwision. Experis from 9 European countries and the USA broughl in their

nahional expedise, case studias and retrofit technaologies to promote enargy sawngs m the retrofitfranovation of existing buldings

Howi to operate the Energy Concept Adviser?
The userinterface is developed for intuitive use, the information paths shall be recogmized intuitively. Additional information in the
retrofit concep! development pan is provided under . H . is for help functions. The main navigation bars are reached by clicking

on the project logo on the upper left side of each page
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Retrofitting in Educational Buildings

ENERGY CONCEPT ADVISER

for Technical Retrofit Measures

abtain recommendations for specific problems in your building T DEUELE

Case Studies
P

study more than 30 retrofitted buildings and retrofit measures
Retrofit Measures

campare your building’s consumption to national data [t uEUTEEELET

develop an energy efficient retrofit concept for your bullding m
programs and methods to analyse your building performance m
oy questions NN
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-
Problem Related Recommendation =
Geneal Infoimation
This knowledge based list of recommended measures may fit only partly to your building,
Select your problem in the left column and in the right column it is possible to group the measures in
main groups. Select the useful measures manually and read detailed description in the lower part.
Select [he esisting problem Group measurne: by
General Problem: - |Na grouping =

Elsinal eneigy corsumption i high
‘Wil consumpion it kagh
Indoce s quakly pickilems:

Specific Problems
Buidrig envelops not atight
Humicily or maisture peobilsms
Windows nesd ieplacement
Floof covering needs seplacng
Heatirg cordrols nesd upgrading
Fipework needs eplacing
Bodes of buinet nseds isplacement
Buichrsg Fabec: inulation is poor
Pipswock needs nsulating
Versilaton uncombortabls due to disughts

T Lfﬂ

Possible measues

off open chimne o prevent ventilation loss

Veiy shoil Teim [less than lwo yeads)

Close off unused air grilles behind radiators.
Paybuack i Wery shoit Temn [lezz than two poars]

Weather strip windows and doors and seal gaps in buildi...
Payhack b Very shoit Term [lezs than two peass]

Install manual swimming pool cover,
Payback tme: Verp short Term [lesz than two yoass)

Replace existing gas or ail-fired boilers with condensing... =

- A BIBCT A
g Lo e
funtirgs -RISUCE
Erwery Gorompt dcbrer b1
T A damn e

Select the comting problem

Energy Concept Adviser B

Frausiveten
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Groap meamaes by

General Problems -

Elecirical energy consumption iz high

Walel Sarsuingon i Fagh

Indoce s quallty problems
Specific Problems

Budding envelops not atght

Hurdiy of eoistuie poblams

Windows need ieplacement

Fioof covesng needs ieplacing

Healing corliol: nesd upgiading

Pipevock nesds ieplacing

Eodes or bumer needs replacement

Budding fabec mssdabion is poos

Fipewodk. neads intulsting

Vertation untomfoitable due to disughts

Bt i e e
o [~

Very shorl Term

than two years)

B} il efi
Healing systems

Ventilalion systems

Lighting and electiical appliances

Hanagement

Payback trme Very short Temm [less than Iwo years] o |

Close off unused air grilles behind radiators.
Pagback fme: Wery shoit Term [lezs than two pears]

Weather strip windows and doors and seal gaps in buildi

Veig shoil Teim [bess than lwo peai

Management of blinds and cunains
Payback tme: Vaeiy shoit Teim [kees than two years]

Fit closures to external doors.

=l

[Weathar-strip and caulk sround windows, doors, conduits, piping, extanor
joints, or other areas of infilvation whane it is worm, broken or missing

Can be carmied out with routineg maintenance

o A BIRCE A 30
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Kitchen extract fans extract large volumes of healed airand should onbybe
on when required

controls on

x - Can be caried out with routine mainlenance
hor Term {less than two years)

Relstad Infomastion
Aetrolit Maasune Viewe:

Q Lighting and electrical applinnces - Conirol systems

Care Study Views:

Exemplary Retrofiting of a School (EROS) in Stwttgan. Germany

Univarsity of Stutigart

University of Llim
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,;‘@. Case Studies &
pan: Retrofit Measures
_ oMl 0 RetofitMeaswes |

Sorting of:
Case Studies by [country S|
Retrofit Measures by [Energy echnologies =]

Country

o E
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Homa
Sorting of:

Case Studies &

Retrofit Measures

Case Studies by |ﬂgg

Retrofit Measures by |(COUN

Country

Retrom | Building Envelope
Mosiea | | Insulation | ‘ Cver-
Windows | materials & cladding Doors

Energy Concept Adviser

Case Study Revnovation of Wausau West High School - I:EE“‘PlI:IIhRT“::
Viewer ‘Wausau, Wisconsin, United States POF
Site, Typaloay _
= Wiausau West High Schodl,
Bafore Retrafit 1m_mdm'.‘g.l|m
Wausau, Wiscansn 54401,
Retrofit Concept Uniled Slabes of Ararca
Enorny Savings | Ve o constnatan 1559
s Evaluaion | YO B IBmaRMSGRIN 1525201
| A
Renovation Costs
| | 150
wained
Lessoms L 5
Reiitional Informiation 55 md
25 punls
Walsai West High Schonl
Project Summany
Thiz schoal buiding HVAC System resulted in complaints regarding Indoor Air Quality and enengy
ingficiency. The Local Public Health Dwepardmen? had receved complaims and had swvestigated. The
complaints ncluded hod and cold rooms, poor ventilation and poor WG, In addition, the lighting systems
neided upgrading The peogect objective was |o wmgreve the LA, comfiort, and overall energy eficiancy of
the building
Retrofit features
The heating system was coowverfed fiom steam to hat water boders. Thees 9 milion BTU boders were
repiaced with seven 2 million BTU het water boilers. The domestic hol water was changed from steam o
direct fired natural gas. The diskwasher ho! waler boaster was changed fom #leciricty to gas. Ten pisces
of kilchen equigment weee changed from eleciricity 1o natural gas Green house changed from propane to
najural gas, Lighting was upgraded from T-12 flporscerts with magneiic ballagis to T8 with elecirenic
ballasts, The HWAL was upgraded using & new concept using existing technologies resulting in 100%
outdoor fresh aie being irtroduced into the classtooms:
4 ECRCS A 3 "
mg;‘ﬁ"' Energy‘ 00ncept Adviser m
Ty Sironge Abrmer & Frounbtler sitia
“erves e Wae [P
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Download of
Ratork Moasure Solar control and cooling systems REPORT as
Viewer PDF
Homa
Intraduction || Shading systems and glare protections
To choese a solar conlrol device we need to
consider. the site latitude, the orientation of the
facade, the orenistion of the openings the assthetic
Cooling systems || of the facade, the glazing type of the window, the
need for daylight, the solar contral devices
Alr-conditioning || The overall thermal and optical performance of a
solar control dewice in respect 1o solar raduation
Control systems impinging on it is based on the phenomena. primary
transmission, rmeflected transmission,  diffuse
transmission, solar absorption
The global shading efficiency of a device is the
result of all these direct and indirect tramsmission
processes
Shading sy stems and glare prolections
Shadmg devices are also essential o avoid glare situations. K their luminous transmittance is too high, the
nsk of glare is signficant. Several types of shading devices are suflicient to avoid glare from the sky
screens, reflectve film, ionised film, sealed blinds
Designers and decision makers must be conscious that the perfarmance of the shading assembly might
be different in the actual application conditions
ol ECRCE A ¥ E
e Energy Concept Adviser Stecuos
Ermegy Coroeot Adveeer o st
v FeT ) Db e [

Performance Rating

Busdding Irdoemation
The building iz a:

Ithas a heated floor asea of: 00000 < [ 3|

Consumgtion of electnical enengr Conzumption of heat energy:
™ Includes hest enemgy consumption Energy source:

Unit of the consumption: [kwhieia =] Unit of the contumption:
Consumption: 56,00 4 | __DJ Consumption:
Consusotion of waler

Unit of the consumption: ~ [Linfa =l Conzumption

[educationsl buddngloerersl] =] Releence chnate zone:

Cick hete bo get fuither Information sbout the cimale sone:

=

=l

)

T —

Ehergy Conhcept Adviser

Frsunbaler
(81
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Consumphon of waler:
Linit of the conzumption: |vna |  Consumplion [17a.00 4_| I I>I
Attention! All eneigy consumphions are shown n kWh/m®a reip, watei consumplion n lffa.
r Consumplion of slscinesl ansigy [Iiwhinda) Corsumption of ol lwhifa] ——— Consusnphion of veatar [Unfa]
(L]
hagh 233.0
56.0 )
o 7
o
low
low 1740
Hational survey: Mational survey:
70,0 | Highest corsumpbion 220,0 | Highest consumplion 1100.0
240 | Average consumplion 120.0 | Aveiage consuimplion 2170
5.0 | Lowest conzurplion: 40,0 | Lowest consumplior: 100.0
- 5 Enesgy saving retiofit iz highly The water conzumplion it al a uzual
E ofit iz 1ecommended!
nergy saving retiofit iz o e
fown conzumption iz compared to the resulls of a survey of Annex 36 about the energy conzumption of educational buibdings!
A ECRCS Avan
e Energy Concept Adviser B
B, gy Boneep Pt
Twrves Rewch Bmggih

The deval

Retrofit Concept Development

ment par is st d inthe below listed sectors. A sector can be opened or closed by clicking on its bar. For all

P

needed informations (values, costs, elc. ) defined values from national studies are deposited, but could be changed individually by
the uzer, 5o pleage chack the deposited valuas for your confidence, If you nead help, click on ., for background infarmation click

]

(T i
@ PRSE Energy Concept Adviser .

.
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The bulding. lor which the passbties for 4 snegy efficient shoukd be snalted. i defined in thiz section.

By choosng the basc values. o defoull bulding iz crosted.

Thaz besdding can be fusthes defined in the lowor part of He: sechon

1 there was alicady a lurther definement, changes in the bazic pats zets all the values back to default!

Basic Data Evample busdrgs
Building Type: x Typology: [irushr stotesy 2chact =
Constiuction yest | 1950 -I
" - Gl on pictuo 10 have o look o the case study!
Type ol Aool- pitched (hested athic) -
=
Type of bazement: Islah o plound -I | i —_—
[
Total Noor area () |a-|m.m 4 I I rl
Number of storeys: |3 -I| r|
Orientot ———

Y

Wil mrirmas Wael Hink Srbhonl Wifiernnsin
Chek on disgrasm to selsct atsnlaion usa

Consumpbon of heat enesgr

Energy source: [oa -] Conzumption: [374.00 [whiimta |

ﬁ“"‘mﬁ“ Energy Concept Adviser ]
Terves Rerh

Heated volume: e 4| [ »] | Fioor sca: 61800 m |
Ratio A/V: | 032 1/m| | Area of themal envelope: i 10615.0 a?

[ o [ »| Maintenance Costs:  [300 | s |
B Gouible layered beickweork vath 24 o biick. & o v, 11.5 e bexck and nbetior plast [ <]
e ¥ kv vl Pler and et
" cth cencrels stone wath pumica beckwork wath inbericr and eutenior plaster
Existing U-Volue: |55 oo bickwark wih rterce and e plastes

. I~ Does thiz it have to be d anyway? v v marmoe el urbishment v major relurbichment

R Energy Concept Adviser ]
= B
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The heat energy it generated by: [ stoam heating =l
The type of ventilation i [t ventiston i |
Deetasd: ol
wn of the choosen plant:
steam bodee, sheam heatirg, 105 T, cant non haaling slemants, ro room tegulibons. raheal veniialion
]
= -
"...'.'..FE Adpusted seiback modes: [ro zetbacic =l
== Used enengy sowce foa =l

& n o mmos iolunbishmend

i'mnnmrrhl‘bilfmmi

-~ Ol

Fraction ol ot oo aeea [0 5| | inabeasputem [Iresinecen =

Faction Area windaw/Tacade: [0 % | | Lighting contiot: [Svmtch vt msrvaal contict =]

Mean inom depth: = = || Maintenance Costz  [ZE0 [ o |

™ Does ths have 1o ba anyway? e mimos rehnbihment © o mogot iefisbisbmmnt
ﬁ;ﬁ“&;b Energy Concept Adviser Stecaay

- Generol vabies
Inflation rate: [500 % | Peiod of analysis: [0 | e |
—— [ ——
- Enargy pices =
Basic Price: Consumption Price:
Elootricel enoray [0 e ] 1 | Cuval]
oil [0 e | f oarel |
Gas [15.00 €2 s CH/[re"a) |
Coal [ &a [ kgl |
gm Ehergy Concept Adviser
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Thiz pait iz bor the seleciion of ietiolit measures for each bulding element, that is relevant fof the consumplion of ensigy. The measiee with the best cost
baneiil vahue iz automaticaly redected The selection can be changed with the checkbaox Selact he: meatue az choosan retiofi meazune for this

elemenil

Select a Componant: Choote an element of the bulding

Select & Retiofit Measwre:  Shows sllietioft measures. Change the selecton of the choasen measure here.

Overview: ﬁmﬂuuﬁdhmﬁmfwhiﬂui.ﬁlﬂumrdﬁdhhm

A ECRCE A

e ] i !
ﬁw " Energy Concept Adviser

e R Wessws By

Main Group Burdng envelope. = Element | tnrmad wat |

st : imlqumlhielmmkui.hzl:-M.-lc-d.ﬂ.ﬁuhhkﬂhmiwplmtﬂ |

Existing U-Value: 1,47 WimeE,

|®

1 |u-u| : with 6 em mmmmmmﬁmmmuq #
improved U-Vabue: | 0.4 WK, Investment costs [5a00 | G
Maintenance costs: 400 E/nis

& Selecl this measure os choosen retrofit measura for this element

2 extormal insulation with 12 cm minesal wool and plaster

improved U-Vake: ) 0,25 Wiat¥. Inveiment cots: [0 e
Maintenance costs: o e |

" Selact this measure as choosen retrofit measumn lor this element

3 | exdomal insulalion with 20 cm mineral wool and plazter

improved U-Value: © 007W/wK|  lnvestment costs: [f@m (e |
Maintenancs ol Ilm | B |

Ehergy Conhcept Adviser

i
i
|

s i |
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i Select this measune as choosen retrolit measurs for this element

2 | watoreial inuatation with 12 cm minesal moul and plaster
‘ mpsaved U-Vakhe 11,25 WInrK, IFvestmant cuti
H-Imw#

| ™ Sweled this measum as choouen retralit mu.u.rn Tor this alnmnnl

:Bgmmmnﬂmummm

0,30 Eqwhima}

| el ook ae] plustay Atme. bl it S
g extemal insulation with 20 cm
| minesal wool and plasher FE00G 050 L wWhinal

| 4 | estomadinsulation with 12 cm i ] |
|Dﬂw-mln—-ndplnl-l-hd llml-wm TE000€ X el -

5 H“i—lﬁ(ﬂ‘uﬂhmu T Iem — =
T, P e e

A ECRCE A "
s o Lo

SRR Energy Concept Adviser
e R Wessws

.

mm»mhmmmdmmhmwmmnnnhmwmm

selecting slements for & concent, that should b Ihe: diffecart d in tha

Mmhhmm mmmmmummam

Dverview: Loak st the 1esubs of Ihe difensnt concepts. Vaarious snesgy and sconceny relevant
wakens can be displayed

Ehergy Conhcept Adviser

B2
i
i

5 ei)
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Chocisen senoll mestise- | 7 2 3 £ | = ]
T B
et et g " Fs e e

14 oom it wecod intuilsteon betvepesn thes eaffesn, vapous bamer, wales bames lsficr

arourd gilatn r
& oo maneral wocl, scieedtions [matia costs o shorterareg of e dooss|

The measines e orted by bieneft-cost ke

Shew: [ Eramg: revara vk = Show Aowaty  [relstnd o foor wea =
Shew.  [PrmayErey | T Sheown vakons at tavings
Puimaiy Enargy
Al Ve ane showen n Lwhimtsl
1600 1600
=00
E D
16,0
I i
Ewtng Comcept 1 Concept 2 Concept 3 Corcept 4 Concept 5
Budey
b e Energy Concept Adviser ]
ﬁm - ay p N

Show:  |Ensigy relevent vahes =l
Show: [Py Eneigy =l
Primary Eneray
AV sk sle dhown in Kwhial
2580000
2120000
1300000
ES2000
Ice 0
Concept 1 Concept 2 Concept 3 Concept 4 Concept 5

ﬁﬂﬂ’m Ehergy Concept Adviser

.
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Show:  [Enegy ielevart values =l Show Results  [relaied fo foor area =l
Show: [ Final Energy [heot and elecincal] &l T~ Show vakuss a4 savings
T E
m%
AV ahuss are shown in KWhintal B cectical Eregy
w20 5820
: 560
7530
E390
4240
70 7 w0 7o I a0
= i
Ewisting Comcapt 1 Concept 2 Concept 3 Concept 4 Cancepl 5
Budding
et e Energy Concept Adviser B
e R Wessws B gprd

Shaw: [Economic relevant values : | related to Foor aina I |

=l
Shaw: Simple pagback k=l T [ Shom iskss i3 S0V
Total net peesant value |

- Net present value - Irvestmant
Simple mNdimvﬂ- Gﬂ' cosls
All Ve se

150
m 100
76
oo
Concepl 4 Concepd 5

Ehergy Conhcept Adviser

T8l
i
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An output con be conated in the part.

Summary  Thesis & shot summeany of the input values and the relecied retofit meatunss. |1 is thown in & popup window.

Repaort The ropatt iz & compeehenssve kst of the whole concent inchuding rpul values and etz | a2 also possibla bo inchude the diageams:
o the report. The repoet can inchade all concapts of jst one selected.

It i debeveced by emad a3 2 pdf document.
L& o
Select a concopt: [Eereest = Show Sunmay
- Fepait
Show: |8 concepts =] ™ show Diagramms

Enter your Email-addicss: |

:l‘:."":%a:" Energy Concept Adviser ..
S o

A\ Annew 36t Homepage |\ Neuz2_04_2003\uk'\05dev Report.pd - Microsolt Internet Explores =10l %}
| Datei Beabeten Ansel:  Favorten Extras 7

4=k - o= - (2 [ 2| Qowchen [ejravoken (Fvenws | Eh- D w5
Aresse [TE] o\ Arnenca6iHomensgeieuz2_(4_2003\uk\(ISdev Report.pof =] Pweduanz ||Unks
[BS[0 - (& OUE] K (> N+ + om0 BENGD &
Na- -8B -L-BalEEE D

Report of the Calculation of the Energy Concept Adviser

This report was created with the Ensrgy Concept Adviser on hip/www annex36 de

W 4 tvond b M N58xW9Amm O = W 1] X
[E]Fetn [ 5 Arbersplatz 7

o BUBCS Avan 6

A o L il i E
ﬁm“b Ehergy Concept Adviser -

el Beroh e Bmapiryrh
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KULU IEA ECBCS Annex 36

Monitoring & Targeting

atrtin
[y

- A ECRC v 5
Pty n St Energy Concept Adviser
S Frausnheten
Erwegy Conosot Adveer &y
Terres R Vessws.
Participating Countries &
Members of Annex36
Dénemark == Deutschiand | Griechenland =—1 Polen [r—
Orve Migrck Hams Erhorm - Hantis Tomase Mrox
[SublaskloRar B) {Aanxiaiter] A R et [Subitaskeiter A} !_!
Cenerga Enorgy Fraunholor-Inaiut Kr Univarsiy of Athans Poanan Warversy of i
Comutants Bauphysh G o
oomificenangia di eetibp g de b
Kiraten Engatund Haike Kluttig
Thomsen . Fraunheter-Instiu & . Italien . l
By og Byg Bauphysi
et G try-og-byy it g e zgp:“ Foncw E
ERG-SIREDNT
Jan de Bosr
Finnland + Frannhosor-inaiur K a m
Tino Kaupinen Bauphysi
VTT Buikding HoEDp g de Norwegen ae
Fritz Schmiat
ot b H el - |
Jorma Pietilainen Universiit Sautigart IKE Finsnarch Iniiutn -
VTT Building and ""mﬂ-““;*ﬂ"‘" wihibyagiask.ng
Tranapet
rma pealanangve | Raphes! Hallor Grollbritannien 53
Frankroich i1 b E@ Richard Daniste g
Gusree ) B
EnTre rd raghaethalen@on urs t;wl o Ecation .
DGCO-LASH T e and £
el oy e g b iogol mi'mms
Richard Gantin ;_.m
ENTPE Mhat? De kindon
DOCE-LASH RS BRESCU - BRE E
nchard cantineempe dcmonmBton couk

Ehergy Conhcept Adviser
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Information

http://www.annex36.bizland.com/
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Energy Design Assistance for High Performance Buildings

Presenter: Mr. David A. Eijadi. The Weidt Group

THE WEIDT GROUP

collaboration
analysis
research

Outline

= Who we are
= Rules and Practice

®* Failure and Success

= Examples
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We are what we repeatedly do.

Aristotle

<. The Early years

Introduced the
cocrgits o
Reflective and Cavil / Mineral Engineering Building
Refractive Solar TR

BRW Archatecis
Oppticn a3 well ms o -2
Salar Photomeirics,

Architectural Lighting Design vs. Engincening Laghting Design
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s The Earty yeams

Peoria, Arkzona

ADC Corporate World Headquarters
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Leading |

a'r JJ._'JF._JI"‘] Cre

ComTal Manuf

Conventional
Min Stream
Solutions

ra 60% .rli;ll_'_l".l'q_"f" HIH im .n".'{q‘lq_'

ewiler Elementary
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The Weidt Group

A History of Innovation in Measurable

55B Energy Use

Founding Members Building Energy
Performance Standards (B.E.P.5)

Founding Members of
ASHRAE 90.1 Committee

Founding Members of the NFRC

Participants in DOE’s
Whole Building Design Round Table

Pioneers in software for the A/E Industry

Founding Members International Program
for Measurement and Ve cation Protocols
{(IPMVP) for New Construction

LEED Certified Consultants

Contributors to NCARB Sustainable Design
monograph

18 Years Later, Does
[t Still Work?

Yes, still performing
as built

Compared to
Standard

1980 Practice

Fans 50% of base
iohti of base

As Built

* Heating
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ARCHITECTURE
+

Archiix

I Uilities

AIA"s Top 10 for Earth Diny 20000

Cenier and ™orihland
e
itrve Aword

st Havvonmenital

et e ittt The Basics:

z; Embodied Environmental Impacts

. Operating Energy “Over time,
environmental
[ ] Embodied Energy

impacts from

ay far outweigh
all other
(environmental )
factors.”

- Environmental
Resource Guide

Source KBtu/sf

The Weidt G roup
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Bullding Energy Performance Outline

7%

" Who we are

) ®* Rules and Practice

®» Failure and Success

* Examples

Every man's work, whether it be
literature or music or pictures or
architecture or anything else, is
always a portrait of himself.

Samuel Butler
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g gy Al s The Wizard of Oz

A . . Examining the Effectiveness of Rules

77 '

®* What would you do if I asked
you to write a description of
The Wizard of Oz using the

following Rules?

= Only one sentence under 30 words will be

grammatical structure and punctuation.
Do not use abbreviations or slang.

1sive, have a beginning,

Be accurate.

Building Encrgy Performance Nature of the beast

vy
4

= Conservation and efficiency may
be antithetical to human
behavior
* Behavioral Norms
= Survival

= Security

= Comfort

* Which of these is not optimized

by having more than we need ?
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Seven Tactical Options for
Addressing Conservation

More restrictive code 5. Performance Contracting
=  Requirements for unassociated
but more restrictive
components. .
Custom Energy Design
Component rebates

Assistance

ecific comparative

Plan Review

. A 7. Tool Based Energy
Design Assistance
1 team lead comparative

4. Prescriptive guidelines

= Requirements fo 1ated e e ————

Each has advantages and
disadvantages

Definitions

= Prescriptive

IS and we'll
= A strategy or guideline based on or
stipulating a2 norm or standard as the
means for 11 roal

oy or guideline
“ Meet . : . 'ld 1mc
show us how the meeting a goal.

performance
ind




224 ERDC/CERL SR-04-26

Rules and Practice

= Make Rules
Develop
Develop Guidelines
Develop Enforcement
= Certify
* Perform Analysis
= Improve tools
* Improve consulting
® Improve reporting

* Verify

Rules and Practice

* Code Compliance

= General
= Regressive
= Product/technology
* Manufacture Driven Change
1 what r . .
= “Performance” Contracting

= Product/Profit Based

= Analytically Drlven Chanoe

* Independent Comp:

® Hducationally Base
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Rules and Practice

Tt clines * Change is best implemented when

Workshops / Seminars the effected parties have the ability to

Assistance / Verification 1. Perceive the nature, magnitude and
event horizon of the problem
Correctly evaluate the technical and
economical feasibility of solutions
Afford and implement selected

solutions

Profit

Rules and Practice

* Incremental change requires

both the development of

technology and its socialization.
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The Wizard of Oz

Examining the Effectiveness of Rules

®* What would you do if I asked
you to write a description of
The Wizard of Oz using the

following Rules?

Only one sentence under 30 words will be
cept , be efficient.
Worite in standard English using correct
grammatical structure and punctuation.
Do not use abbreviations or slang.
ymy nsive, have a beginning,
middle and end.

Be accurate.

The Wizard of Oz

* One day a tornado hit the family farm
and Dorothy dreamed about a beautiful
place that gave her courage, knowledge
and the ability to love. 25

* A young girl from Kansas navigating a
long, winding road, picking up three
different but pleasant characters en rout,
meets less pleasant characters before her

dream ends. 27
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ard of Oz

* A Kansas girl, rendered unconscious by a
tornado, dreams of a land called OZ,
where various adventures lead her to a
wizard who reveals the secret to return
home. 30
Transported to a surrcal landscape, a girl
and her dog kill the first woman they
meet and then team up with three
apparent strangers to kill again before

returning home. 30

e So what...

= Everyone who responded was
technically competent but came

up with a different result.

* It matters who is implementing

a rules.
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Outline

" Who we are

= Rules and Practice

’ ®» Failure and Success

* Examples

The only thing harder to change than
law is custom.

Will Durant

The History of Western Civilization
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Failure Modes

Conceptual Failure

Failed Social Construct

= Quality C
Design Failure
*  Unfamiliarity
* Incomplete Spe
Construction / Implementation Failure
=  Unftamiliarity
= Incomplete “1ficatic
Operational Failure
= Failec tal C
= Failed Operati

Rules and Practice
; :

Component Perfection Excellent Fair

Window size 100% 100%
Sun shading 100% - 91%
Lighting design  100% % %o 85%
Calibration 100% / 90%

70%

Effectiveness of
the Design

Quality of the Solution
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Daylight Building Section Concepl

= No

does Daylighting

= [t 1s a collaborative

effort of the design

team

Architect

Lighting des

Electrical enmineer

[nterior I

ighting Ct.mlpmwnl

Performance

Daylighting System Performance

Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4

1 Glazing L ti 100% T0% 100% 100%

2 Glazing Type 100% 93% 100% 100%

| 4 _Interior Finishes 100% B5% 100% 100%

3 Sun Control 100% E5% 100% 100%

5 _Partition Height 100% 70% 100% 100%

(] hting Design
Lamp Type 100% 100% 100% 100%
Fixture Type 100%, 100% 100% 100%
Fixture Layout 100% 100% 100% 100%

7 hting Control 100%
Circuting of fixtures 100% 100% 50% 100%
Photosensor location 100% 100% S50% 100%
Photo Sensor Calibration 100% 100% 100% 5%

8 HVAC Design 100% 100% 100% 100%

System Performance] 100% | 25% | 25% | 5% |

Controls the
Quantity and
Quality of Daylight
in the space

Also Controls the
Quantity and Quality
of Light in the space
AND

Controls the amount
of electric lighting
energy which can be
saved
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FAIR:
Window blind/ sh
tion to consider daylight
, furnishing color
to ider contrast with
windows

POOR: 3.

t barrier for current

Total Annual Savin

Current State of Practice
Occupant Requirements

Having enough daylight inside a space
to make it an effective illumination
source, and to have views of the
outside.

Maintain appropriate interior
luminance contrast ratios by
modulating the daylight sources to

Implementing a lighting control
strategy that controls the electric lights
dynamically based on daylight to save
energy without distracting occupants.

vs. Roof Opening

Annual Savings Sisf

—=— Naturalite
Bristolite

] ]
Percent Roof Opening
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Building Energy Pe Total Annual Savings vs. Roof Opening
I'hrough Ady
%

Annual Savings $isf

Bristolite

10 15
Percent Roof Opening

Building Energy Pe Total Annual Savings vs. Roof Opening
hrough Adv L,

v
4

Annual Savings $isf

Bristolite

10
Percent Roof Opening
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Total Annual Savir s. Roof ( ':l]']:_'1'1|-|'|:l_[

Annual Savings $/sf

—=— Maturalite

Eristolite

0 "

Percent Roof Opening

Highly Reflective Roofs and
Annual Energy Savi

Source Energy Savings in

kWh per 100m2 of light D.C/ Baltimore
colored roof application

based on data from Akbari

and Konopacki (19

W Commercial
O Residential

New Crleans

Miami/ Ft. Lauderdale

Dallas Ft. Worth |

Los Al

Chicago

Atlanta

=200 [ 200 400

kWh savings for source encrgy
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Highly Reflective Roofs

Compared to Other Strategies

Source encrgy savings
2.0 1.0 6.0%

Roof solar reflectance of 83%

Classroom occupancy sensor
control of lights

Office occupancy sensor
control of lights

Storage MRestroom occupancy
sensor control of lights

Occupancy sensor
control of outside air

C0O2 control of outside air

Elements of Past Successes

* Groups make decisions that

they can stick with and will

repeat when the individuals

involved
= Are confident in the process

Are respected for their expertise

variables in an appre
Are allowed to contrast and compare

solutions early in decision making

Are able to verify their decisions through
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Building design
v the load

Building Shape
Glass location
Glass area & type
Insulation values
Thermal mass
Building Volume
Lighting concept
Mech. concept

10% - 20%

Minimize load
as a first priority.

Efficient
stems meet

Envelope
Daylighting
Lighting
HVAC
Controls
District Heating
Domestic Hot

Energy sources
supply energy
to fuel systems

Sun-passive heat
Sun-active heat
Sun-photovoltaics
Wind
Wood
Electricity
Gas
Micro turbines
Fuel cells

1% - 5%

Use appropriate
sources of energy
renewable
affordable

non-polluting
local source

Elements of P:

Energy Design Assistance

Review anjl Rebate
I

People run the
systems

Schedules
Controls
Maintenance
Setpoints
Windows
Equipment
Education

10% - 20%

Operate the
building well

functionality
efficiency
comfort
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_Demand as well as Consumption Savings

O Dot Buwe | Bumie | Burile Sl
= Trarudind (habscmd el — Tardlrs ALnts | wied it M w ) — 1o (el .

Peak KW Savings

Annual Energy Savings

Elements of Past Succe

Program Performance Metrics

Provide energy design feedback to
architect/engineers

Support decision-making with timely
computer modeling

Everyone clearly understands energy
opportunities

Support the development of appropriate,
cost-effective energy strategies
Provide financial incentives for those
strategies

Verify that strategies are in place and

operating well
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Elements of Past Succ

tionship Based De on |

Cost Analysis

1formation

Building Characteristics Confirmation

1 drawing > Fil

Strategy List Refinement
d re strategy list ¢
DOE 2.1E computer models

= (Code base model
10

Program cost-effectivene
Paybacks R:

wre Low but Vary from 1.04 to 1.20 Years

Average Payback = 1.04 years

Number of Projects

2-3 34

Simple Payback Periods
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average
of the peak kW savings
d in the modeling are

confirmed.

n firms that have

ated more often show a

21
competitive firms.

Peak kW Savings

Site Verification Proves Savings Predicted

B % KW savings predicted

0 %KW savings verified

!;cllltlll'&nllnul! 'I. lhﬂlush:'ll rn.... 1]

Projects

One Firms Improves Designs Over Time

Cost Base (Cument Design Practice)
—— Cost Base Trend

=== Selected Bundle Trend

== Selected Bundle (Improvements Implemented)

Barsa ASHRAE B0.1 1885

7% vs. 4%

Building Index 1 theouah 8 (Time}

Projects
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Energy Assets is Beyond Kyoto Now

Selected Bundle (Energy Assets Impact)

Cost Base (Cument Design Practice)

Energy Assets Impact
~ . o Kyoto Reduction Target (2012)

Currert Dessign

Practics

——

Buiding Index 1 through 53 (Tima

Projects

Program cost-effectivene

Im plemen ta I'I-n."_ir!']

Spot Checks of Long-term Performar

180,000

160,0007
140,0007

120,0007

y the building 100,0001

owners, matches ly 80,001
with modelin

‘ 60,0001
predi
40,0001

20,0004

ASHRAE 90.1 1989 (simulalion)

Cost Base (simulation)

W Sclected Bundie (simulation)

o pctual (metered)

Jan Feb mar Apr may Jun Jul

AUg sep Oct Nov
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ram Market Share

et Segmentation and Penett:

Less Time More Influence

Increasing number of

b'LllIl;']I | u Mumber of Projects & Average Project Duration
F , L] = 4
Decreasing consultng 30 30
time 2 L e
§ R £
W,/-""” ..2
n 199: £ 201 T $120
’ &
in the 5 2 5
1 shie ® 15 =115
il .
8 - £
° 107 ///- %M E e
% '// =] M
= 51 ™ /." L] Y = TS
o
e
0 0
1997 1998 1999 2000

Outline

Who we are
Rules and Practice
= Failure and Success

} * Examples
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= 80% of architectural firms that have
participated, have participated at
least twice

= 70% of architectural firms that have
participated, have participated more
than 3 times.

= The Design Assistance service has
influenced design and owner
communities to raise baseline

designs.

Proeram cost-effectiveness

* It depends on how the Base is
s€l...

» Trade-offs: modeling is critical

to the “value engineering”

process
= Payback for modeling services is
measured in weeks or months

on most projects
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7%

Total Building Costs

Dollars per Square Foot

Oberin S/sf

building typ

IAMU Sisf

B Wetiand

O Living Machine
apy

B Design Fee

B Construction Cost

[ovwa Association of I".[III1i-'."[LlI [ 1

\rchitects

R

= Oberlin cost nearly 3.5 times
IAMU to build
Construction costs were 3
times that of IAMU
Design fees were over 7 times
those of IAMU

= The performance of Oberlin

was, even with compromised

operation, about equal to

IAMU at about 30 Kbtu/SF/Yr

including equipment loads
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Tarougs Advased Techmologics Lighting Control System

0-10 Volt System Closed Loop

= Uses generic 0-10 volt dimming ballasts,
Advance Mark VII
Wattstopper LS-30 photosensors

Separate control and power wiring

e e Lighting Control Results

Lighting demand - March 18 to March 24

12 I
\ Connected
i Lighting Power
= Load11.8 KW
L

8
=
=
=
s 6 $ *
E 3
Q Parkang and F

Driveway Lighting
44

4 1 . ]

wouwy uy uwoouy # LTS T TS Uy Uy Wy Wow oW Uy Uy o oW W W W W W W o uw u W u Uy
g eg g v rTE P P P P P P PSP Y P e PSR
O T M M 0N M N D - - 0O N O YT M M o o F Lot BT = o = T R = = I T |
2eH L = 22N L S 2 2 H
Sunday. Monday. Tuesday. Wednesday, Thursday, Friay. Saturday
March 18 March 19 March 20 March 21 March 22 March 23 March 24
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Pt Sebes Famer LAME!

Over 50%
Reduction in

Energy mEquip
Consumption

o Lights
oFan/Pump
mCool

W Heat

Annual Site Energy KBtuls

Code Final Design Actual Metered
Compliant Estimate Energy Use
Building
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Energy Design Process

Building design Efficient Energy sources People run the
fixes the load systems meet supply energy to systems
the load fuel systems

Building Shape Envelope Sun-passive heat Schedules
Glass location Daylight Control Sun-active heat Controls
Glass area & type Lighting Sun-photovoltaics

Insulation values HVAC Wind
Thermal mass Controls Wood

Building Volume Domestic Hot Water EBlectricity

Lighting concept
Mech. concept

Maintenance
Setpoints
Education

Gas Commissioning

Micro turbines Long-term
Fuel cells Measurement

10% 5% - 60% ioals 1% o

; 20%
Minimize load Use simple, cost- Use appropriate Operate the
as a first priority. effective systems. sources of energy building well

renewable functios

affordable efficiency
non-polluting comfort
local source

Measurement and Verification
Phase

Measurement / Verification
finds more operational

strategies.

Measurement / Verification

provides better design

assumptions the next time.
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Only Half of
Fixtures are on
Daylighting
Controlled Circuit

Controlled
Fixtures are
working as

expected

Measured Amps

Sidelighting Results
Photo Sensor Controlled
Stepped Daylighting

Sidclighling Results
Photo Sensor Controlled
Stepped Daylighting

Weekend period
all lights off

Lights off with
available daylight

-+ 200

A

/

]

A

AM PM AM PM AM

12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

180

100

Daylight Footcandles

50

0

PM AM PM AM PM AM PM AM

[—circuit 10 — Daylight Levels|
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Same controls
as before
Same building
different floor
Sensors not
calibrated to
step down

lights

Measured Amps

Sidelighting Results
Photo Sensor Controlled
Stepped Daylighting

Lights still on with
daylight available

H L

0 v y T T ; — T 0
12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00
AM PM AM PM AM PM AM PM AM PM AM

——Circuit 2 ——Daylight Levels

The Impact of Operations

= 90,000 s.f. office building

= Designed with efficient lighting, fans,

chillers, controls

Daylight Footcandles
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7%

v
4

Annual Energy Cost

Annual Energy Cost

Impact of (_)pcmli(.ms:

920, s.f. office building

$40,000
savings

” 2
(=] o
8 =]

Design Model, Code Base

Design Model, Bundle

Impact of ()I)L‘I';lli()llHZ

90,000 s.f. office building

= After one-year operation

$250.,000 1

$200,000

$150.000 1

$100.000

$50,000

Design Model, Code Base Design Model, Bundle

Energy Bills

OCost
Savings

B Heating

OCooling

O Plugs

O Pumps

OFans

O Lights
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Impact of Operations:
90,000 s.f. office building

* Can we model the impact of these
design / operational changes?

* Yes, through detailed measurement during
occupancy

veb-site and call center op

ond shift and two-shift ¢

= Mechanical controls settings not as efficient as

modeled

e Impact of ()I)L‘I';lli()llHZ

920 0 s.f. office building

Annual Energy Cost

Design Model, Bundle Energy Bills
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Impact of Operations: 90,000 s.f.
office building

$250,000

$200,000

B Heating
$150,000 OcCooling
OPlugs
O Pumps
$100,000 OFans

O Lights

Annual Energy Cost

$50,000

30

T —f
Design Model, Bundle\ Operating Model, Bundle / Energy Bills

Model updated from
measurements

Impact of ()I)L‘I';lli()llHZ
90,000 s.f. office building

How does the operational
change affect the energy
savings?

Typically, more hours of
operation means more energy

savings.
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$250,000

Annual Energy cOST

* How does the operational change affect the energy cost savings?

The Weidt Group
Energy

Col laboration
Analys
Research

$200,000

$150,000

$100,000

$50,000

30

Impact of (_)pcmli(.ms:

9 ) s.f. office building

$40,000
savings

$65,000
savings

Design Model,
Code Base

Design Medel,
Bundle

High |

Operating Model, Operating Model,

Code Base

Bundle

The Weidt Group

OCost
Savings
B Heating
O Cooling
O Plugs
O Pumps

OFans

OlLights

Typically, more hours of operation means more energy savings.

daylighting, energy conservation,

passive solar design, green power
and other High Performance Building
solutions by comparative analysis.

5800 B
Phone - 612.€

d - Minnetonka, Minne

8.1588

Fa
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